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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YpOBHE CpeIHEro oO0mero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), mnpencraBneHHbIX B DefepaibHOM  TrOCYIapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKECHUN
«Crparerum passutus BocnuTanus B Poccuiickor @enepannu Ha nepuoa a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHuentyanbHble monoxkenus ®I'OC COO o B3anMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOoro oOpa3oBaHMsl. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercs xumuyeckoe oOpa3oBaHHe OOydaroUuxcsl Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CpeICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAENIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crenu@uKkd HayKu XUMUW, €€ 3HAYCHHWs] B TO3HAHWU TPUPOILI U B
MaTepUalbHON KU3HU OOILECTBA, & TAKXKE C YYETOM OOIIMX LENel U MPUHIHUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHST KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOyIO0 POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO37laHHE LIEIOCTHOrO MPEACTABICHUS 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (hopMHpyeTcss B XMMHUM Ha OCHOBE MOHHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMHU, XUMHS CTalla
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
oOydJaronmmxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
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 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas 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
IpeICTaBICHUN O CTpoeHUH BeliecTB. CBeZieHHs 00 H3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHUM  TIOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBSA3M, KiIacCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIHUH.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



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 MPUIIOKEHUIM XUMUU, IOMOTAaIOT 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 CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM DKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHN MEXKIy HOBBIMU (DaKTaMHd U TEOPETHUYECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTHUECKUX MpoOieM, 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 TpoOieM, TOUCKa, aHaimm3a W 00pabOTKu
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)KHOE 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 OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATETLHOCTH 4YE€JIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeIMETa SIBISICTCS 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
BEUIECTB M XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs MPUOOPETEHUS 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
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmero obOpaszoBanus. CeronHs B
IpEnoAaBaHUK XUMHUH B OOJIbIICH CTENEHH OTAAETCS MPEANOUYTEHUE MPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha  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:

ajanTtanusl 00yJarommxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  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,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONIbITA JEATEIBHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B INO3HAHWM XHMHH, & TaKXKe JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapakTepa BIMSHUS BELIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHNu3M
YEJIOBEKa 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;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
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)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOMN obsacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, 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 CBsA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEIECTB, HAONIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 TNPEBPALIECHUIO OPraHMYECKUX 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 aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakHEWIIHNE
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,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['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 «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHHUE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoeka. [[puMenenne rauueprHa U 3TUICHTITMKOJIS.

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

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIN BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBompl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbl, (PU3HUECKHEe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuaa cepedpa(l), BocctanoBieHue,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KaUE€CTBEHHBbIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCICHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3zaumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €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 BemiecTBa (O€IKU, 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.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB 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-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
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. XuMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3jiokKeHHE MEPOKCHUIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO MHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€rsl 10 ypaBHEHMSAM XUMHYECKHUX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH 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).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI 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.

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).

PacuérHble 3anaumn.

Pacuétsl mMaccel BelecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
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 PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, 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.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



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
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

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 CHOCOOHOCTh OOYy4YarolIUMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUUCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro0 BOCIIMTAHMS :

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAIBHBIX HOPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



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

CHOCOOHOCTH IOHMUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTHX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb 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 PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH 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
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAMUBUAYAIbHOTO M  KOJUJIEKTHBHOTO
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
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  JpyruMx BHAax
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



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 )KU3HH 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 PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W 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
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIUIMHBI, OOECIEYEHUH YCIIOBUMN
YCHENTHOTO TPY/Ia ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KKIOTO YIeHA OOIECTRA,;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 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 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax NMpodhecCuoHaIbHON
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 KapTHHbI MHpa W CHEUU(PUKY METOJIOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 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 IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

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

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIICIICTBEHHBIC CBA3M MEXAY HU3y4a€MbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TMPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU 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
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUSA XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBaHHBIE BOMPOCHl B KadyeCTBE 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
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHNSA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
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,
pecypcel IHTepHeTa), aHaIu3upoBaTh UHPOPMAIIMIO PA3IUYHBIX BUIOB U (PopM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUYECKON
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (POpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

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 CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoekTa U (popMyIHpOBaTH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBJICHUI ITPUPOIBI,



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
a30TCOACPKAILME COCAUHEHHs,, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE 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(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IIPU
ONMCAHWU COCTaBa, CTPOCHHUSI U MPEBPALIECHUN OPTaHUYECKUX COCTUHEHU;

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 CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynme CoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb 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 OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemuiectB A. M. BytnepoBa nisi 00bsICHEHUSI 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
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
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
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTyalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
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 (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U U3YYCHHE €0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypalus 0CJIKOB ITPU HarpPEBaHHH, IIBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBUU
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(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



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

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XAMUSD» OTPAXKaKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAaYYHOU KaApTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
IPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS] MPAKTUYECKUX 3a7a4 ¥ HKOJOTUYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO M IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  PpPEaKIWi, PacTBOpP, DJICKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMUS, JISKAINIME B OCHOBE TMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTAHABJIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJH30BATh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAUTMYECKON PEeIIETKH KOHKPETHOTO BelleCTBA (aTOMHAs, MOJIEKYJIApHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEIMHEHUH (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJlIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xuMuueckux anemeHToB JI. M. MeHnneneeBa, MCHONIB3ysl TOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoi cucTembl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

chOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEarvpyrolnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;



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
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

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
MOCYJIOM W J1Ta0OpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONpPENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  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 «Metaiub»y U «HeMetamnb») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

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

chOpPMHPOBAHHOCTh ~ YMEHHMM  COONIIOAATh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B UEISIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3ACHCTBUS HA )KUBBIE OPraHU3MbI ONPEIETEHHBIX BEIIECTB, TOHUMAs



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

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Paszgea 1. TeopeTudeckue OCHOBBI OPraHUYECKOW XMMUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytieposa
Uroro no pazaeny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHble yrieBoOPOABI — AIKAHbI 2
9 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
r4 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opranHudeckue coeJuHeHHs
3.1 Cnuptsl. ©enon 3
319 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 |
CrnosxHble 3¢upsl
33 VYriesozsl 3 2




Hroro no pazaeny 13
Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBHLIEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/mn Konrpoubusie IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1
Uroro no pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Meraibl
2.2 Hewmeranisl 1
)3 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHIX )
’ BEILECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMHS U KU3Hb 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmet opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopus cTpoeHUst OpraHUYECKUX

coenunennii A. M. bytneposa, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o knaccuukanum
opraHuveckux Bemniects. Homenkmarypa
(cucremarnveckasi) U TPHBHAIBHBIC
Ha3BaHUS OPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH P

Meran u 3TaH — npocTenme
MPEICTaBUTENN aTKAHOB

AJKeHBI: cOCTaB U CTpPOCHHUC, CBOMCTBa

OTUieH U NPONUIEeH — IpocTeiine
MIPEICTaBUTENH aJIKEHOB

IIpakTruyeckas padora Ne 1. «Ilomyuenue
STWIEHA U U3yUYEHUE €T0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [Tonydenue
CUHTETHUYECKOTO KayuyKa U PE3UHbI




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUI PSII.

10 N
AneTnieH — npocTenmmn
IIPEICTaBUTEND aJIKHHOB

1 Brluncienus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHOB

13 I'enernyeckas CBSA3b yIII€BOJOPOAOB,
IIPUHAIEKALUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJIOB:

14 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
rassl, He)Th ¥ MMPOAYKTHI €€ nepepaboTKu
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJOB:

15 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIEeBOIOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BonopoaHas cBs3b

13 MHoOroaTroMHbl€ CIUPTHI: TUIICHTIIUKOJIb
U TIULEPUH
DeHOI: CTPOEHUE MOJIEKYIIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHNE

20 Anbnerusisl: GopMaNbIeTUa U

alcTaabACTUa. AI_ICTOH




21

OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHAsI

22

23

24

[Tpaktuyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas ¥ OJIENHOBAsA KUCIIOTHI, KaK
IIPEJCTaBUTEIIN BBICHIMX KapOOHOBBIX
KHUCIIOT

MpI1a KaK COJIX BBICHIMX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe

25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

26

27

JKupbl: ruapon3, MpUMEHEHHUE,
OuoJIOrNYecKast poJib KHUPOB

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baknelimue nmpencTaBUTENN: IIOKO34,
¢bpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

29

KontponbHas padota mo pasaeny
«Kucnopoaconepskariye opraHn4eckue
coenuneHus»/ Beepoccuiickas
IpoBepoyHas pabora

30

31

OO01mmas xapakTepucTuKa
a30TCOJCPKAIIUX OPTAaHUICCKUX
coenuHeHuit / Beepoccuiickas
IpoBepoyHas pabora

AMUWHBI: METHJIAMWH M aHUJIUH




AMWHOKHCIIOTHI KaKk aM(pOTepHBIC
OPraHU4YEeCKHUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenrunsl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

33 OCHOBHBIC IOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/II\/'I

OcHoBHBIC MCTOJBI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

[InacTmaccel, Kay4yKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DIIeKTpOHHAass KOHPUTYpaIus aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMECHTOB M UX COCIMHEHUN
0 rpynnam 1 nepuojam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa
B Pa3BUTHU HayKHU

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

eé BUbI; MCXaHU3MBI O6p830BaHI/IH
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BaneHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucnenusd. Bemiectsa
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE




Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHUYECKHX COCAUHCHUIH.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKknux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

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

DJIEKTPOJIMTHYECKAS JUCCOIHALIMS.
[Tonsitre o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiu noHHOro 0OMeHa.
I'maponns oprannvecKkux u
HEOPTraHWYECKUX BEIIECTB
OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC
peaxiuu. [lonsaTue 06 >nexkTponause
pacIIaBoOB ¥ PacTBOPOB COJICH

KonrtponsHas pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHM»

14

Mertamisl, X MOJOKESHUE B
[Tepunonnueckoi cucTeMe XUMHUYIECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTpOeHUs aToMOB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB




15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUH METaIOB

16

17

18

XUMHYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a H UX
COCIMHEHUN

19

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

20

21

22

Hewmeraiibl, uX mojio)KeHUE B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
HUX COeJUHEHUU

23

XuMHu4ecKkue CBOMCTBa a3ota, ochopa u
MX COEAMHEHHI

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COeTMHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COE€IUHEHMI




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnabery. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

27

[Ipaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Hemeramist"»

28

29

30

KonTtponbHas pabora mo Temam
«Metamey n «HemeTamisn

HeOpI‘aHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4cCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB

31

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

32

[IpencraBiaenust 06 0OIMMX HAYIHBIX
anHanax HpOMBIIHJIeHHOFO HOJ'Iy‘-IGHI/ISI
Ba)KHEHIIINX BEIIECTB

33
34

Yenosek B MHPE BEHICCTB U MaTCpHUAIOB

XuMus U 30pPOBLC UCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'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 MHpA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
peIICHUsT TPAKTHYECKUX 33a4 U DSKOJOTHYECKH 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, MOISPHBIA OO0BEM, YTIEPOAHBIN CKEleT,
dyHKIMOHANbHAA ~ TpyMNa, paaukans,  H30MEpHusi, H30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, YTJIEBOAOPOAbL, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(YyrneBopl, KHUpbI, OETKK), MOHOMED, TIOTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHYECKOTO CTPOCHHSI opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHWS O CBOWCTBAaX, COCTaBe, TOJYYCHHH U O€30mMacHOM
WCIIOJIb30BAHUM BaXHEUITUX HEOPTaHWYECKHMX U OPTaHMYECKHUX

BCIICCTB B 6BITy u HpaKTI/I‘{CCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTb YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHaBIMBAThb WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIUE IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAILCHUN OPraHUYECKUX COSTMHEHUN

c(hOpMUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CUMBOJIHKY
JUISE COCTAaBJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHoi) (OpMyJT OPraHWMYECKHUX BEIIECTB W ypaBHEHHUI
XUMHUYCCKUX peaKI.[HfI, U3roTraBJIMBaThb MOACIn MOJICKYJI
OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpAalUU HUX XHMHUUYCCKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT, YMEHHMH YCTaHABIUBATh MPHUHAIIC)KHOCTD
W3YYEHHBIX OPraHUMYECKHMX BEIIECTB 10 MX COCTAaBYy M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpymnmne) CcoeAuMHEeHHH (yTIeBOIOPObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsI, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTb UM Ha3BaHMUS 10 CUCTEMATUUYECKOHN

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
CTpOeHUs1 opranuyeckux Beuiects A.M. bytnepoBa ans o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILLECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIIUC

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

CdopMUpoBaHHOCTh YMEHUH TPHUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/ICNIbHBIX OPTaHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
ATUJICHTJIMKOJb, TIULEPUH, (eHOoN, (opMallbIeru, aneTanbIeri,
MypaBbUHAs KHUCJIOTA, YKCyCHas KHCIOTa, OJIEMHOBas KHCIIOTA,
CTeapuHOBasi KHCIIOTa, TII0KO03a, (PYKTO3a, Kpaxmal, IeJUTII03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
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, TIUIEPHH, (DEHOJ, alleTalbJACTH/I,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, KpaxMal, IeJUTI0I03a,

AMHUHOYKCYCHAad KI/IC.IIOTa)

23

ChopMHPOBaHHOCTh YMEHHS HILTIOCTPUPOBATh TEHETUUYECKYIO CBS3b
MEXJy TUIOWYHBIMUA MPEACTABUTEISIMU  PA3JIUYHBIX  KIJIACCOB
OPraHNYEeCKHUX BEILIECTB ypaBHEHUSMH COOTBETCTBYIOIIHNX

XUMUYECKHUX PEAKIIUNA C UCTIOTH30BAHUEM CTPYKTYPHBIX (POPMYIT

24

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

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
OpU W3YYCHUU BEIICCTB M XHMHUYECKHX SBJICHUU (HaOIIONIEHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HUCIOJIbH30BATh
CUCTEMHBIC XUMHUYECKHE 3HAHUS I8 TPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU M HX

IIPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHW COONIOAATH MpPAaBHIA IOJTH30BAHUS
XUMHYECKOH TOCYIOW M Ja00paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiia OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIHSIMU

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHNYECKHUX OIIBITOB

CdopMUpOBaHHOCTH ~ YMEHHMW  IUIAHUPOBATh 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 O00OPYJOBaHHMEM; TMPEACTABIATh PE3yJIbTAaThI
XUMHUYECKOTO DJKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (GOpMyIUPOBATh BHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

3.5

CdopmMupoBaHHOCTb ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJINYECTBA UCXOJAHOTO
BEIIECTBA WJIM TMPOJYKTa PEeaKIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MU MPOTYKTOB PEaKIUH)
ChopMupOBaHHOCT ~ YMEHUH  KPUTHYECKM  aHAJIM3HPOBATH
XUMHUYECKYI0 MH(GOpPMAIUIO, MOITy4aeMyl0 M3 pa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb UHTEpHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHMI COOJIOIAaTh TpaBUiIa SKOJOTUYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYJIOBOM NEATENHHOCTH B
LEJISIX COXPAHEHHs CBOETrO 3[0pOBbS M OKpPYXKAIOIIEH MPUPOIHON
Cpellbl, OCO3HABATh OMACHOCTh BO3/ECHUCTBHS Ha JKUBBIE OPraHU3MBbI
OHpe}IeHéHHBIX OpTraHUYE€CKUX BEIIECCTB, IOHUMAasA CMBICII ITOKA3aTCIIA
I[IIK (mpenmenbHO AOMYCTUMOM KOHIIGHTpAllUM), TIOSICHATH Ha
IpUMEpax CIocoObl YMEHBIICHHS M MPEAOTBPALICHUS UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OPraHu3M YCJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Brnanenune cucremMol XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHYECKHUN  JJIEMEHT,  aToM,
AJNIEKTpOHHAs 000JI0YKa aroma, S-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HWOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTD,
CTENEHb OKHUCJICHUSI, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAaHOBUTEIILHEIE, 9K30- u
SHOTEPMHUYECKHE, PEAKIIMU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHUH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBAaX, COCTaBe, MOJyYCHUU U
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTaHUMYECKHX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMUpOBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE NMPU3HAKU U
B3alMOCBS3b W3YYCHHBIX IOHSATUM, NPHUMEHATH COOTBETCTBYIOIINE
MOHATHUSL TPU OMNHCAHUM CTPOEHUS U CBOICTB HEOPraHUYECKUX
BELIECTB M MX NPEBPAIICHUN; BBIBIATH B3aUMOCBSA3b XUMHUYECKUX
3HAHUW ¢ TOHATHAMH U MPEACTaBICHUSMU  JAPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

BrageHne OCHOBHBIMM METOJAMH HAy4YHOI'O IO3HAHMS BELIECTB U
XUMHYECKHUX SIBJICHUM (HaOMIoJeHHe, W3MEpEeHHUe, SKCIIEPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMHUpPOBAaHHOCTh, YMEHUHW OMPENEATh BAJIEHTHOCTh W CTEMEHb
OKHCJICHUSI XWMHYECKHX DJIEMEHTOB B COCIUHEHHUAX Pa3IMYHOTO
CcOCTaBa, BHJ XUMUYECKOM CBs3M  (KOBAJICHTHAs, HWOHHAs,
MeTaJUIM4ecKasi, BOJIOPO/IHAsA) B COCTUHEHUSIX, TUIl KPUCTATIIMYECKON
PEeIETKH KOHKPETHOIO BEIIeCcTBA (aTOMHasl, MOJIEKYJIsIpHas, HOHHA,

MeTaJUTHYecKas)

1.5

CdopmupoBaHHOCTH YMEHHI ONpenessaTh XapakTep Cpeibl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUN




1.6

1.7

ChopMupOBaHHOCTH YMEHHS  KIacCU(DUUIUPOBATh XHUMHUYECKHE
peakuuy 1o pa3IMYHbIM IPU3HAKaM (YUCILY ¥ COCTaBy pearupyromux
BEIIECTB, TEIIOBOMY 3((}eKTy peakuuu, H3MEHEHHUIO CTeleHen
OKHCIICHMS. ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYacCTHIO

KaTaJnu3aTopa)

ChopMUpOBaHHOCTb YMEHUH COCTABIATh YPAaBHEHUS peaKIUi
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIC YPAaBHEHUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX 3TH PEAKLMU

UAYT 00 KOHLA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MIOATBEP K IAOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

1.9

CpopMUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XHUMHYECKOMN pCakiuun OT pa3JIMIHbIX (paKTOpOB

ChopMUpPOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOTO PABHOBECHUS B 3aBUCMOCTH OT BHEIITHETO BO3ACHCTBHUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CpopMHUpOBaHHOCTH, YMEHHUN pacKpbIBaTh CMbICH [lepuogndyeckoro
3aKOHa J.. Menneneena u JIEMOHCTPHUPOBATh €ero
CUCTEeMATHU3HUPYIOIIYI0, OOBSCHUTEIbHYI0O U  TPOTHOCTHYECKYIO
byHKIIUN

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  DJICKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKUX 3JeMEHTOB |—4  mepuonoB
[lepmonnueckoir  cucreMbl  XMUMH4YeCKuUX  anemeHTtoB .M.
MemnpeneeBa, UCIIONB3YS MOHATHS «S-, -, d-3TE€KTPOHHBIE OPOUTATIY,
«QHEPTreTUYEeCKNe YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMUYECKHX 3JIEMEHTOB U UX COCAMHEHUH MO MEepHojaM U
rpynnaM [lepumoandeckoid cucteMbl XUMHYECKHX 3jieMeHTOB JI.U.

Menneneena
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CdhopMHUpOBAaHHOCTH YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 00IIHE
XHMHUYECKHE CBOUCTBA HCOPraHNMYCCKUX  BCHICCTB  PA3JIMYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUC TeHETHUYECKOM CBS3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh MPUHAICHKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTABY K OMNPEIECIEHHOMY KJacCy
(rpymre) coenquHeHu (IPOCThIe BEIIeCTBa — METAUIBI U HEMETAILIBL,

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

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIeHUS (OPMYJT BEUIECTB W YPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKHCIBIA ra3, aMMuUak, raméHas M3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB Pa3IMYHBIX
KJIACCOB, MTOJTBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH C  IOMONIIBK  ypaBHEHHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMUpOBaHHOCTh ~ YMEHHMH  IUIAHUpOBaTb M BBINOJHATH
XAMHAYECKHH SKCIIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTopa, ONpeIesIeHIE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HMHJUKATOPA, BIUSHHE Pa3IHUHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW pEaKIUH, PeaKIMH HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKIMM Ha cysbdar-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMaM «MeTasuib» U «HemeTransb») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKA O€30MacCHOCTH TMpH OOpalleHWH C BEleCTBAMU H
a0opaTOpHBIM  00OpPYJOBAaHHWEM;  TPEJACTABIATH  PE3yJbTAThI
XAMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHHH
COOTBETCTBYIOIUX peakuuil U (OpMyIHPOBATH BHIBOJBI HA OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH yMEHUH COOMIOAATH MpaBWiIa IOJb30BAHUS
XUMHUYECKON TOCYION M J1Ta0OpaTOPHBIM 00OPYTOBAHUEM, a TaKKE
MpaBHJIa OOpAaIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSIMHU

110 BBINIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHHM  XapaKTEpPU30BaTh  XHUMHUYECKHE
MPOIIECCHI, JIEKAITUE B OCHOBE IIPOMBIIIIEHHOTO MOJIYUYEHUsI CEPHOU

KHUCJIOTBI, aMMHaKa, a TaKkke cOpPMUPOBAHHOCTH MPEICTABICHHUH 00




OGH_II/IX Hay4YHbIX TIpUHOUIIAX W  OKOJOTMYCCKHUX HpOGHGMaX

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHHM B TO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS H KYJIbTYpPhI
JUYHOCTH, €€ (YHKIMOHATBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUsT TPAKTHYECKUX 3a/lad U JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

CdopmupoBaHHOCTE  yMEHHUU KPUTHUYECKU aHaJIM3UPOBATH
XUMHAYECKYI0 HH()OPMAIUIO, MOTyYyaeMyl0 M3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHUKaIUU, ceTb IHTEpHET U ApyTrue)

ChopMupoBaHHOCTb yMEHHUH coOOMIOaTh MpaBUIa 3KOJOTMYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbs M OKPY’KAIOIIEW NPHUPOJHOU
Cpelsl

Oco3HaBaThb OMNACHOCTb BO3JEHCTBUS Ha JKUBBIE OPTraHU3MBI
ONpEACNEHHBIX BEIECTB, MOHMMAas cmblcn mokazarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIOCOOBI YMCEHBIICHHUA U IMPEAOTBPAIICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHS  C
WCTIOJIH30BAHNUEM TIOHSTHS «MAaccoBasi JIOJISl BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKHX PEaKIMIX, MacChl
BeleCTBa UM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO M3 YUYaCTBYIOIIUX B PEaKIUU BEIIECTB,
TerI0BOro 3 (deKTa peakiiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MaCChl

BCIICCTB, ITPCBPAILICHUA U COXPAaHCHUA SHECPTHUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

1.1

1.2

Hpez[MeT OpFaHHqCCKOﬁ XUMHH: €& BO3HHUKHOBCHHUEC, PAa3BUTHUC U 3HAYCHHUC B
IMOJIYYCHHH HOBBIX BEIICCTB U MATCPUAJIOB. TeopI/IH CTPOCHUS OPraHN4YCCKUX

coenuHenuit A.M. ByTtiepoBa, €€ OCHOBHBIE MOJOKECHHS

CtpykTypHble (POpPMYJIBI OPraHUYECKUX BEIIECTB. | OMOJOTHS, U30MEpHUS.
XuMHYecKasi CBSI3b B OPTAaHUYECKUX COCIUHECHHSIX — OJIMHAPHBIE U KPaTHbBIC

cBs3u. [IpencraBnenue o KiaccuPpuKaIuy OPraHUuIeCKIX BEIICCTB

1.3

2.1

Homenkmatypa  opraHmyecKux COEAMHEHUN  (CUCTEMaTH4ecKas) |
TPUBHAJIBHBIC  HA3BaHMS  BAXHEWIIMX  IPEACTABUTEIEH  KIJIACCOB

OpPraHMYEeCKUX BEIIECTB
YTIeBo0pOoAbI

AJKaHBl: COCTaB W CTPOCHHUE, TOMOJOTMYECKHH psaa. MertaH u 3TaH —
pocTeire IpeCTaBUTEeNU alTKaHOB: (PU3NYECKUE U XUMUUYECKHE CBOWCTBA
(peakiuu 3aMeIeHUs W TOPEHUs), HAXOXKJICHUE B MPUPOJIEC, MOTyUYEeHUE U

IIPUMEHEHHE

2.2
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AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUM Psil. DTHIICH U MPOTUIICH —
MpoCTeiIre NpeCTaBUTENU aTKeHOB: (PU3NYECKUE U XUMUUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOTEHUPOBAHUS, THIpATallUM, OKHUCICHUSA U
MOJIMMEPU3AIUH ), IOJTyUYEeHNE U TPUMEHEHNE

Ankanuensl: OytagueH-1,3 u merunOyraauen-1,3: crpoeHue, BaXHEHUIIHE
XUMUYECKHEe  cBoWcTBa  (peakuust — moiauMmepusanuu).  [lomyueHue

CHHTETUYECKOIO KayuyyKa U PE3UHBI

2.4

2.5

AJIKHMHEIL: COCTaB B 0COOCHHOCTH CTPOCHUA, TOMOJIOTHYECKHUI pAA. Anetunen
- HpOCTCfIH.IPII:I MMPpEACTAaBUTCIIb AJIKUHOB: COCTaB, CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u
XUMHYECKHE CBOMCTBA (peaKI_II/II/I THAPHUPOBAHUSA, TAJIOICHUPOBAHUA,

TUpaTalu, TOPeHHUs ), TOJyUYeHUe U IPUMEHEHHE

Apensl. benson: cocras, cTpoeHue, pU3NYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy rajJOr€HUPOBAaHUS W HUTPOBAHUS), MOJYYEHHE U MPUMEHEHHE.
Tomyon: cocta, cTpoeHue, (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA (peaKIuu

TaJIOTCHUPOBAHUA U HPITpOBaHI/IH), MOJIYUYCHUC U TPUMCHCHUC. Toxcu4HOCTh




apeHoB. ['eHeTnyecKkas CBsA3b MEXKY YIIIEBOAOPOJAAMH, IPUHAJUICKALUMHU K

Pas3IMYHbIM KJIaCCaM

2.6

[IpuponHble MCTOYHMKHM YyIiIEeBONOPOAOB. I[IpupoaHslii ra3 M IOIMYTHBIE
Hedrsabie Ta3zbl. Hedth m €€ mpoucxoxaeHue. CrocoObl mepepaboTKu
He(TU: MEPEeroHKa, KPeKUHI (TEPMHUUYECKUN, KATATUTHUYECKUMN), MHPOIIU3.
[IpoxykTel mepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B

ObITy. KaMeHHBII yrosb U IPOLyKThl €ro nepepadboTku

Kucnopoacoaepxaiiyue opraHuyecKue COeqMHEHMS

3.1

3.2

[IpenenbHbple OAHOATOMHBIE CHOUPTHI. METaHOJN U 3TaHOJ: CTPOEHUE,
¢u3nyeckue U XMMUYECKHUE CBOWCTBA (peaklUM ¢ aKTUBHBIMU MeETaJUlaMH,
rajloreHOBOJIOPOJIaMH, TOPEHHE), IPUMEHEeHUe. BoopoHbie CBSA3U MEXIy
MOJIEKYyJaMH CIUPTOB. JleficTBME MeTaHONIa M JSTaHOJA Ha OPraHU3M
yesioBeKa. MHOroaTOMHbIE CIIUPThI. DTUIICHIVIMKOIb U INIMLEPUH: CTPOEHUE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO WIETOYHBIMHU
MeTaJulaMH, KaueCTBEHHasl peaklus Ha MHOIOATOMHBIE CIIUpPThI). JlefcTBre

Ha OpraHuv3M 4€JIOBCKaA. HpI/IMeHeHI/Ie rIMOeprHa U OTUJICHITIMKOJIA

®deHoJI: CTpOEHUE MOJIEKYJIbI, (U3UYECKHEe W XUMUYECKHUE CBOMCTBA.

Tokcuanocth penona. [Ipumenenue dpenomna

3.3

Anpneruapl M KeTOHbL. DopManpieruj, aneTaidbACeTUl: CTPOCHHUE,
duznveckue M XMUMHYECKHME CBOWCTBA (peakuUM  OKUCICHUS U

BOCCTAaHOBJICHH A, KAUCCTBCHHBIC peaKLII/II/I), MOJIYYCHHEC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHUCIOTHL. MypaBbuHas H
YKCYCHasi KHCJIOTBL: CTpOeHHe, (U3MYecCKHe M XHUMHUYECKHEe CBOIicTBa
(cBoiicTBa, O0IIME JUIS KJTacca KUCIIOT, peaklus dTepu(pUKalun), NoJyyeHue
u npumeHeHue. CteaprHOBas U OJEMHOBAas KHUCIOTHI KaK IpPEICTaBUTENN
BBICIINX KapOOHOBBIX KUCIIOT. Mbljla Kak COJIHM BBICIINX KapOOHOBBIX KUCIIOT,

HUX MOIOIIlee JIENCTBUE

3.5

3.6

Crnoxnble 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cloxHbIX 3¢upoB. XKupel. I'maponus xupos. [IpuMeHeHHe KHUPOB.

buonorunueckas poJib JKHPOB

VYraneBogsl:  cocTaB, Kiaccu(uKalus — yriaeBoJoB  (MOHO-, IH- |
noymcaxapuapl). [JI0Ko3a — MPOCTEHIIMIA MOHOCaxXapua: OCOOEHHOCTH
CTPOEHHUSI  MOJIEKYJIBL, ¢uznueckue W XMUMHYECKHE  CBOMCTBa
(B3aumopeiictBue ¢ ruapokcunom Meau(ll), oxucieHue amMMHauYHBIM
pactBopoMm okcuna cepebpa(l), BoccraHoBiieHHE, OpOXKEHHE TIIOKO3bI),
Hax0XJIeHUEe B MpUPOJE, MpUMeHeHHe, Ononoruyeckas poib. doTocunres.

®pykTO3a Kak U30Mep INIOKO03bl. Kpaxman M Lentrono3a Kak NpUpPOIHbIE




nonumepbl. CTpoeHne Kpaxmalia U HeJTio103bl. DU3nyeckre 1 XUMHUIEeCKUe

CBOICcTBa Kpaxmaia (TUIpOIHN3, KAUeCTBEHHAs PEAKIUs C HOI0M)

4 A30Tcoz[ep>1<amne OpTraHU4Y€CKUEC COCANHECHUA

AMUHOKHUCIOTHI Kak aMm(pOoTepHbIe OpraHu4ecKkre coequHeHus. Ou3nueckue
4.1 U XMMHYECKHME CBOHCTBA AaMHHOKHCIOT (Ha TMpUMEpe TIHUIUHA).

buonornueckoe 3HaueHue aMUHOKUCHOT. IlenTuapl
benku kak npuUpoOJHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. IlepBuunas,
4.2 BTOpPHYHAS M TPETUYHAS CTPYKTypa OeNKoB. XUMHUECKUE CBOHCTBA OEIIKOB:

TUAPOIIN3, ACHATYpAINs, KAYSCTBCHHBIE pEaKIINK HA OETKU

5 BpICOKOMOIEKYIISIPHBIE COCIUHEHMS

OCHOBHBIC TOHATHS XUMHUHU BBICOKOMOJICKYJISAPHBIX COGHHHGHHﬁZ MOHOMCD,
51 MNOJIMMEP, CTPYKTYPHOC 3BCHO, CTCICHb NOJUMCEpU3AllUH, CPECIAHAA
MOJICKYJISIpHAsE Macca. OCHOBHBIC METOAbl CHUHTEC3a BBICOKOMOJICKYJISAPHBIX

COCIMHEHUH — MTOJIMMEPHU3ALUs U ITOJIMKOHICHC AL
OKCIEpUMEHTAJIBHBIE METObl M3Y4YEHHUS BEUIECTB M UX IPEBpallCHUN:
5.2 O3HAaKOMJICHHE ¢ oOpa3laMu MPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, KayuykoB. [loidyyeHre CHHTeTHYECKOTro KayuyKa U pe3UHbI

11 KIIACC

Kon IIpoBepsieMbli 3J1EMEHT COACPKAHUS

1 TeopeTnyueckrue OCHOBBI XUMUHU

XuMuyeckuil sneMeHT. AToM. fnpo aToma, HU30TOIBI. DJIEKTPOHHAs
00o0J104Ka. DHEpreTuyecKre ypoBHH, IO ypOBHU. ATOMHBIE OpOUTANH, S-, p-
1.1 , d-3neMeHTbl. OCOOEHHOCTH pacIpe/ie/ieHus 3JEKTPOHOB 110 OpOUTAIISAM B
aToMax »JJIEMEHTOB  NEpPBbIX  YETBIPEX  MEpPUOJOB.  DIEKTPOHHAs

KOH(Urypalus aToMoB

[Tepuoanueckuii 3akoH u Ilepuoanueckas cuctema XUMHYECKUX 3JIEMEHTOB
JA.W. MenneneeBa. CBsa3p mnepuoauueckoro 3akoHa u Ilepumommdeckoit
cuctemMbl xuMuueckux siemeHToB J[.MI. MenneneeBa ¢ COBpEMEHHOMU
1.2 TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BELIECTB
o rpynmnamM M nepuoaam. 3HaueHne MNEPUOANYCCKOr0 3aKOHa B pPa3BUTHUU

HayKH

CtpoeHue BemiecTBa. XUMHYECKas CBA3b. BHIBI XWMHYECKOW CBA3HU

1.3
(KOB&J’ICHTHEUI HCMOJIsIpHasd U MOJIApHasA, WOHHAasd, MeTaHHI/I‘-IeCKa}I). HoHsr:




KaTHOHBI U aHUOHBI. MeXxaHu3Mbl 00pa30BaHUSI KOBAJCHTHOM XMMHUYECKON

cBs3M (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BonoponHas cBs3b

1.4

BanenTHOCTS. BJICKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHCIICHUS

1.5

BemectBa MOJEKyJIApHOTO M HEMOJIEKYJSPHOIO CTPOEHHUSA. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. [HIBI KPUCTAUIMYECKUX PELIETOK.
3aBUCHMOCTb CBOICTBa BEIIECTB OT THUNA KPUCTAUIMYECKON pPELETKH.
[IonaTne 0 nucnepcHeIX cucreMax. MICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.

MaccoBas A0JI1 BEICCTBA B paCTBOPEC

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIIECCTB

1.7

Xumnueckass peaknus.  Kriaccudukanuss XMMHYECKMX  pEaKkIuid B
HEOPraHWYECKOM W OpraHWYecKOo XWMHH. 3aKOH COXPAaHEHUS MacChl
BEILIECTB, 3aKOH COXPAHEHUsS] U TMPEBPAILCHHUS SHEPTUU MPU XUMHYECKHUX

peaKuusax

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble peakuu. XUMHUecKoe paBHOBecue. DakTopbl, BIUSIOMINE HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

2.1

DnexTponauTrueckas auccouranus. CuibHbIe U cnadble anekTponuthl. Cpena
BOJIHBIX PAaCTBOPOB BEIICCTB: KHUCIAs, HEUTpaibHas, IIenodHas. Peaxiyn

HOHHOTO 0OMeHa
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKITHH
Heopranuueckas xumus

Hemeramnsl. [lonoxenune HemeramwioB B Ilepuoanueckoin cucreme
xumuueckux anemeHToB J[.M. MenneneeBa W 0OCOOCHHOCTH CTPOCHHS
aToMoB. OU3NYECKUE CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAIIOB (HA

npuMepe KUCIoposa, cepsl, pocdopa u yriaeponaa)

2.2
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XUMHYECKHE CBOMCTBA BAXKHEUINIMX HEMETAJUIOB (TFaJIOT€HOB, CEpHI, a30Ta,
docthopa, yrmepoma ©  KpeMHHMSI) M UX COEJUHEHUH (OKCHIOB,
KHCJIOPO/COIEPKAIMX KUCIIOT, BOJOPOAHBIX coenuHeHuit). [Tpumenenue

BaXXHEUIIINX HEMETAJUIOB U UX COCIUHEHUN

Meramnsl. Ilonoxenne metainos B Ileprognyueckoi cucteMe XUMUYECKUX
anementoB J.W. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS 3IIEKTPOHHBIX
o0onoyek aroMoB MeTaysioB. OOmue (u3nuecKkue CBOWCTBA METAJIIOB.

CIL1aBel METAJLIOB. SHCKTpOXI/IMI/I‘-ICCKI/Iﬁ paa HaHpH)KGHI/Iﬁ MCTAJJIOB
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2.5

3.1

XUMHYECKUE CBOMCTBA BAXKHEWUIIMX METAUIOB (HATpHi, Kanuil, KalabIui,
MarHui, aJJlOMAHUN, IIMHK, XPOM, JKEJI€30, Me/Ib) M MX coeauHeHui. O01me

CIIOCOOBI IMOJIYUCHHUA METAJLIIOB. HpI/IMeHeHI/Ie METAaJlJIOB B 6BITy N TEXHHUKEC
I'eHeTmueckas CBA3b HCOPraHNM4YCCKUX BCHICCTB, IPUHAAICKAIHUX K
Pas3IMYHbIM KJIaCCaM

XUMHA U KU3Hb

Ponp xumum B o0ecriedeHur SKOJIOTHYECKON, SHEPTETHICCKON M MHUIIEBOM
0e30MacHOCTH, Pa3BUTUM MEIUUUHBL [loHSATHE O HAYYHBIX METOJax

IIO3HaHUA BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUMNAX [POMBIIUIEHHOTO
IIOJIyYEHUS BAKHEUIINX BEUIECTB. YEI0BEK B MUPE BEIIECTB U MAaTEPUAIIOB:
BaXHEHILINE CTPOUTEIBHBIE MaTepUalbl, KOHCTPYKLMOHHBIE MaTEpHaJIbI,
KpacKH, CTEKJIO, KepaMHUKa, MaTepUalbl I JJIIEKTPOHUKU, HAHOMATEPHAJIbI,

OpraHuvecKre U MUHEpaIbHbIE y100peHUS

3.3

XuMHusa u 3A0POBLEC YCJIOBCKA: IMpaBHJIa HMCIOJb30BaHUA JICKAPCTBCHHBIX
IperapaToB, MpaBmiia 0€30MaCHOr0 HCIOJIb30BAHUS TPErapaToB OBITOBOM

XMMUHM B TMTOBCEIHEBHOMN JKU3HU

109) myukT 117 nononuutek noanyHkTom 117.9 cnenyroiero coaepkanusi:

"117.9. B denepanbHbIX U PETHOHANBHBIX MPOLEAYpPaX OLIEHKU KauecTBa 0Opa3oBaHUs
UCIOJIb3YeTCsl TMepedyeHb (KOAU(PUKATOp) pacHpeleeHHbIX [0 KiaccaM IPOBEPSIEMbIX
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOI 00pa30BaTeNbHOW MPOrpamMMbl CPEIHETO
o01ero 00pa3oBaHus U JIEMEHTOB COJEPKaHUS TI0 XUMUH.

Tabmuma 15

[IpoBepsieMble TpeOOBaHUS K pe3yJibTaTaM OCBOEHHSI OCHOBHOM

oOpa3oBaTenpHOU porpaMmsl (10 kiacc)

Kon
MPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM
00pasoBaTenbHON MTPOTrPaMMBbI CPEHETO 00IIIET0 00pa30BaHUS

1

TCOpeTI/I‘IeCKI/IC OCHOBBI OPFaHHqCCKOfI XHUMHUHU

1.1

ChopMHUpPOBAHHOCTh TPEJCTABIECHUNA O XUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJIM XUMHUHU B MO3HAHWM SIBICHUN
NpUPOabl, B (OPMUPOBAHWUU MBINIUICHUSI W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOAMMOW AN pelleHus
MPaKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON cpenie
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1.2

Bnagenue cucreMoli XMMHYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIime TTOHATHUS (Monekya, BaJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUSI, XUMUYECKAsI CBA3b, MOJIb,
MOJIsIpHas Macca, MOJISIPHBIN 00BeM, YIJIEPOIHBIN CKEJIET,
(GyHKIIMOHATBHAS TPYIITIa, PATUKall, U30MEPHs, U30MEPHI, TOMOJIOTHUECKUN
psAll, TOMOJIOTH, YTJIEBOAOPOAbI, KHUCIOPOJI- W  a30TCOJACpIKAIINe
COCIMHEHUS, OWOJIOTMYECKH AaKTHUBHBIC BellecTBa (YIJICBOIBI, IKHPHI,
OeJIKK), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC
COCIMHEHUS); TEOPUM U 3aKOHBI (TEOpPUS XHUMHUUYECKOTO CTPOCHUS
OpraHUYEeCKUX BCILIECTB AM. bytneposa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOIOTHYECKHE CBEACHHSI O CBONCTBAX,
COCTaBe, TIOJYYCHHHM W O€30MaCHOM HCIOJb30BAHUM  BaKHEUIITHX
HEOPraHMYECKUX W OPTaHMYECKUX BEIICCTB B OBITY W MPAKTUYECKOU
JIeSITEILHOCTH YeJIOBEKa

1.3

CdopMUpOBaHHOCTh YMEHUI BBISBIISTh XapaKTepHbIe MPU3HAKU MOHSATHI,
yCTaHaBHI/IBaTL nux B3aNMOCBA3b, HUCITIOJIB30BAThH COOTBCTCTBYIOHII/IG
MOHATHS IPU OMTMCAHUM COCTaBa, CTPOCHUS U MPEBPAILCHUN OPraHUYECKUX
COCIMHEHUH

1.4

c(hOpMUPOBAHHOCTh YMEHHI UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBIEHUS  MOJEKYJSIPHBIX U CTPYKTYpHbIX  (pa3BepHYTOil,
COKpAIIEHHOW) (OPMYJT OPTaHUIESCKUX BEUIECTB U YPAaBHEHUH XUMUICCKUX
peakilMii, U3roTaBIuBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS
WJUTIOCTPALIMU UX XUMHUYECKOT0 U IMTPOCTPAHCTBEHHOT'O CTPOEHHUS

1.5

CdopMupoBaHHOCTh YMEHUN YCTaHABIMBATH TPUHAIIC)KHOCTh N3YICHHBIX
OpPTaHMYECKUX BEIIECTB MO UX COCTaBYy U CTPOCHHUIO K OMPEIEICHHOMY
kinaccy  (rpynme)  coeauHeHUW  (YIrI€BOAOPOMABI,  KHUCIOPOJI |
a30TCOJEpIKAIINE COEIUHEHUS, BBICOKOMOJEKYISIPHBIE COEIUHEHUSs),
JlaBaTh UM Ha3BaHUs 10 cucreMarnueckor Homenkinarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCT, YMEHHUSI OMPENEATh BUIABl XUMHUYECKOW CBS3U B
OpPTaHMYECKUX COSAMHEHUSIX (OJMHAPHBIE U KpaTHbIE)

1.6

CdopMUpOBaHHOCTh YMEHHUSI MPUMEHSTH: MOJOXKEHHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A.M. BytiepoBa nisi 0ObSICHEHHUSI 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOECHUs; 3aKOH COXPAHEHUS MacChl
BEIL[ECTB

YraeBonoposl. Kucimopozconepxaiiue u a30TCoieprKaliie OpraHnaecKue
coeZiMHEeHUs. BRICOKOMOJICKYJISIPHBIC COSAMHEHUS

2.1

ChopMupoBaHHOCT ~yMEHHIl NPUBOAWUTH TpPUBHAIbHbIE Ha3BaHMA
OTIIENbHBIX OPraHMYEeCKHX BEIIeCTB (ITHJIEH, MPOMMWIEH, alleTUJIeH,
ATUJICHIJIMKONb, TIHLEpPHH, ¢eHon, (opMalbIeTHa, aleTalbIerus,
MypaBbHUHas  KHCIOTAa, YKCyCHas KHCJIOTa, OJIEMHOBAas  KHUCIOTAa,
CTEapHHOBAs KUCIIOTA, IIII0K03a, (PPYKTO3a, KpaxMaJl, 1eJUTI0N103a, TIIULIH)

2.2

ChopMHpOBAaHHOCT, YMEHUW  XapakTEepU30BaTh COCTaB, CTPOCHHE,
dbuznueckue W XHMHYECKHME CBOMCTBA THUIHMYHBIX MpPEICTaBUTENEH




pa3IMYHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (MeTaH, 3TaH, OSTUJICH,
NpoNWJIeH, aneTwieH, OyraaueH-1,3, wmetwiOyraauen-1,3, OeH3od,
METaHOJ, ATAHOJ], JTHICHTIUKONIb, TIUICpUH, (EHOoN, amerambaeTus,
MypaBbHHass W YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmall, IIeJII0JI03a,
aMUHOYKCYCHasi KUCJIOTa)
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CdopMHUpPOBAaHHOCTh YMEHHS WILIIOCTPUPOBATh T'E€HETHYECKYIO CBSI3b
MEXAY TUIUYHBIMU IPEICTABUTEIAMH PA3IMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHi C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOpMYII
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CdopmupoBaHHOCTD yMEHUs XapaKTEepU30BaTh HMCTOYHHUKHU
YTIEBOIOPOAHOTO CHIPhsl (HEPTh, MPUPOIHBIA Ta3, Yroib), CIOCOOBI UX
nepepaboTKU U MPaKTUYECKOe MPUMEHEHHE TPOYKTOB MepepadoTKU

XUMHS U KU3Hb. PacueThbl

3.1

CdopmMupoBaHHOCTh YMEHHUI BJIaJeTh CHUCTEMOW 3HaHH 00 OCHOBHBIX
METO/IaX HAy4YHOrO TMO3HAHUA, WCIOIB3YEMBIX B XUMHH TPU H3yUYCHUU
BEIIECTB U XUMUYECKUX SBJICHUH (HaOII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT,
MOJICIMPOBAHUE), HCIOJIb30BATh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JiA
MPUHSITUS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAllUsIX, CBA3aHHBIX C
BEIIIECTBAMH U UX NTPUMEHEHUEM

3.2

ChopMupoBaHHOCTH  YMEHHH  COOJIFOaTh  TMpaBWIa  IOJIb30BAHUS
XUMHUYECKOH MOCy10i1 1 1abopaTOpHBIM 000pYAOBaHUEM, a TAKXKE MPaBUIa
oOparieHusi ¢ BeEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH TIO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB
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ChopMupoBaHHOCTh YMEHHUH IUIAHUPOBATh U BBIIOJIHATH XMUMHUYECKUN
OKCIIEPUMEHT (TPEBpaIeHNsT OPTraHUYECKUX BEIIECTB NPH HarpeBaHUH,
NOJy4YeHHEe STUJIEHAa M H3YYEHUE €ro CBOMCTB, KAaUeCTBEHHBbIC PEAKIINU
OpTraHU4YC€CKUX BCHICCTB, ACHATYpaluid O€JIKOB IIpyu Harp€BaHWH, UBETHLIC
peakiuu OeJIKOB) B COOTBETCTBUU C MPABUIIAMHU TEXHUKHU O€30IIaCHOCTH IPH
oOpallleHUH ¢ BemlecTBaMM U JJTAOOpaTOpHBIM  000pPYAOBAHUEM;
NPEICTaBIATh PE3yJIbTaThl XMMUYECKOTO SKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuil U (OpMyJIHpOBaTh BBIBOJABI Ha
OCHOBE 3THX Pe3yJIbTaTOB

3.4

CdopMupoBaHHOCTh YMEHUN NPOBOJUTH BBIYMCIEHHUS 0 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00beMa, KOJUYECTBAa HCXOJIHOTO BEILIECTBA WM
MPOJYKTa PEaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3
MCXOJHBIX BEIIECTB WJIK MPOJYKTOB PEAKIUH)

3.5

ChopMupoBaHHOCTh YMEHHH KPUTHYECKU aHAIM3UPOBATH XMUMUYECKYIO
uH(pOpMaIIMIO, OJyYaeMyI0 U3 pa3HbIX UCTOYHHUKOB (Cpe/ICTBA MacCOBOM
uHopMaluu, cetb IHTepHEeT U Apyrue)

3.6

ChopMupoBaHHOCT ~ yMEHUH  cOOJIOAATh  MpaBHJA  SKOJIOTUYECKU
1eJ1eCO000Pa3HOro MOBEJACHHS B OBITY M TPYJIOBOM JIEATENBHOCTH B LENSIX
COXpaHEHMs CBOET0 3JI0POBbsI M OKpY’KalOIIed MPHUPOTHONU Cpelbl,




OCO3HABaTh OMACHOCTh BO3JICHMCTBHS HA KUBBIE OPraHU3Mbl ONIPEACIIEHHBIX
OpraHMYECKUX BellecTB, MoHUMas cmbici nokazarens [1JIK (mpenensHO
JOMYCTUMOW  KOHLEHTpAllMu), TMOSCHATh Ha IMpUMEpax CIOCOObI
YMEHBIIEHUS U NPEIOTBPAILECHHS UX BPEAHOIO BO3JICUCTBUS HA OPraHNu3M
4eJI0BeKa

Tabmuua 15.1

[Iposepsiembie aneMenThI coaepsxkanus (10 kiacc)

Kon

[IpoBepsiemMblil 31IeMEHT coaep KaHus

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

[Ipeamer OpraHMyeckol XHWMHH: €€ BO3HUKHOBEHHME, Pa3BUTHUE M 3HAYCHUE B
MOJYYEHUU HOBBIX BEIIECTB M MAaTE€pUANIOB. T€OpUs CTPOCHHS OPraHHMYECKUX
coequHennit A.M. byTtiiepoBa, ee OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (OpPMYJIBl OpPraHMYECKHUX BelIeCTB. ['OMOIIOTHSA, H30MEpPHUS.
XuUMHYECKas CBS3b B OPraHUUECKUX COCIMHEHHSIX - OJMHAPHBIC U KPATHBIC CBS3H.
[IpencraBienue o kinaccupuKay OPraHuIeCKNX BEIIECTB

1.3

HOMeHKHaTypa OpraHU4YCCKHUX COG,I[I/IHGHI/Iﬁ (CI/ICTCMaTI/I‘ICCKaH) U TPpUBHUAJIbHBIC
Ha3BaHUS BaXKHCHIIINX HpeILCTaBHTGHeﬁ KJIaCCOB OPraHUYCCKHX BCUICCTB

YTIeBo0poasI

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH - IPOCTEHIINE
[PEJICTAaBUTENIN AJKAHOB: (PU3WYECKHE M XUMHUYECKHE CBOMCTBA (peakuuu
3aMeIIeHUs U TOPEHUs ), HaX0XKJICHHE B IPUPOJIE, OTyUYEeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHH psAA. DTUIEH W TPONHIIEH -
MPOCTEUIIINE TPEICTABUTENIN AJIKEHOB: (PU3MUECKHE U XHUMHYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHMS, TaOTEHUPOBAHUS, THUApPATAIUH, OKHUCICHUS U
MOJIMMEPU3AIUH ), TIOTyUYeHNE U TPUMEHEHUE
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Ankanuensl: OyrtaaueH-1,3 u MerunOytanueH-1,3: cTpoeHue, BaKHEUIINE
XMMHYECKHe CBOMCTBA (peakuus noaumepusanun). [lomyueHrne CHHTETHYECKOTo
KaydyKa U pe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psll. ALETHIIEH -
OPOCTEUIINK TpeJCTaBUTENb AalKUHOB: COCTaB, CTpPOEHHE, (U3HUYECKHEe WU
XUMHYECKHE CBOMCTBA (peaKlMK TUAPUPOBAHUS, TAJIOT€HUPOBAHUSI, THAPATAINH,
TOPEHUs), TOJTyuYeHHE U IPUMEHEHNE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3NYECKHME U XHMHYECKHE CBOWCTBA
(peakuuy raJloreHHpPOBAaHUS U HUTPOBAHUSA), OJyUYEHHE U pUMeHeHue. Toryod:
COCTaB, CTpoeHHMe, (U3MUYECKHEe M XUMHYECKHE CBOMCTBa  (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJyuye€HHUE M IMpPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTnueckas CBA3b MEXIY YIJIEBOJOPOAAMM, NPHUHAUICKAIIUMH K
pa3IMYHbIM KJ1accaM




2.6

[TpupoaHbIe HCTOYHHUKH YTIIEBOA0POA0B. [IprpoaHbIil ra3 1 MomyTHbIE HeTSIHbIE
ra3el. Hed1h m ee mpoucxoxaenue. CriocoOsl nepepaboTku He)TH: TIEPETOHKA,
KPEKUHT (TePMUYECKHUN, KaTaIUTUYECKHii), muponus. IIpoaykTel mepepaboTku
He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObiTy. KameHHBIN yromap u
HPOAYKTHI €T0 nepepaboTKu

Kucnoponconeprxaiye opraHn4eckiue CoeIMHEHNS

3.1

[IpenenpHBIC OTHOATOMHBIE CIIUPTHL. METaHOMI U 3TAHOJI: CTPOEHUE, (PU3nyecKue
U XUMHMYECKHME  CBOWCTBAa  (peakuMu €  aKTHBHBIMM  MeTaJulaMH,
raJIor€HOBOJIOPOAAMH, TOPEHME), NpUMEHEHUE. BoJOpoIHBIE CBA3M MEXKIY
MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOIA U JTAaHOJA Ha OPTaHMU3M 4YEJIOBEKA.
MHOroaToOMHBIE CIUPTHL. DTUICHTIIMKOIIb U TJIMIEPUH: CTPOCHUE, (PU3NIECKUE U
XMMHUYECKHE CBOMCTBa  (B3aMMOJIEHCTBME €O  ILIEJOYHBIMH  MeETaJUIaMH,
KauCCTBCHHAsA pPCaKlud Ha MHOI'OAaTOMHBIC CHI/IpTLI). I[eflCTBHe Ha OpraHu3mM
yesoBeKa. [I[puMenenue rauiepruta U dTUIEHIIMKOIA

3.2

deHou: CTPOCHUE MOJICKYJIbI, (HH3MYECKUE U XUMUYECKUE CBOHCTBA. TOKCHYHOCTh
¢denona. [Ipumenenue penona
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Anpreruasl 1 KeToHbl. PopMabAeTHI, alleTalbACTHI: CTPOSHHE, (PH3UUECKUE U
XMMHUYECKHE CBOMCTBA (pEakIMM OKHUCIEHUS U BOCCTAHOBIIEHUS, KaUeCTBEHHbIE
peakuun), noxy4eHue u NpuMeHEeHue

3.4

OnHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas M yKCyCHas
KUCJIOTBI: CTpOeHUe, (PU3nUYecKre 1 XUMHUYECKUE CBOMCTBA (CBOICTBa, 001IMe JUIs
Kjacca KHUCIIOT, peakuusi JSTepuuKanuu), TOIy4eHHe W IPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsE KUCIOTBHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX
KHUCI0T. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE IeHCTBHE

3.5

CnoxHbie 2QUPHl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MApPONIHN3 CIIOKHBIX
adupos. XKupsl. ['maponus xupos. [Ipumenenue xxupoB. buonoruueckas poib
KUPOB

3.6

VYraeBoasl: cocTaB, KIacCU(PHUKAIMS YIJIEBOJOB (MOHO-, TU- M HOJHCAXapUbl).
['moko3a - mpocTedmMii MOHOCaxapHua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIBL,
du3nueckre 1 XMMUYECKHe CBOMCTBA (B3auMoaencTBHe ¢ Tuapokcuiom meau (I1),
OKHCJICHHE aMMMa4yHbIM pacTBOpoM okcuaa cepedbpa (I), BoccraHoBieHue,
Opo’keHHEe TJIIOKO3bl), HaXOXKJEHHE B IMpPHUPOJE, NMPUMEHEHHE, OMOoIoruyeckas
poab. dotocunTe3. PpyKTO3a KaK U30MEP IIIOKO3bl. KpaxmMai v neioio3a Kak
npupoaHble nonuMepsl. CTpoeHue Kpaxmana M LEeJUToio3bl. Pusndeckue u
XUMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOoJIu3, KaYeCTBEHHAs PeaKkius C HOJ0M)

A3oTcoaepKaie OpraHuIeCcKue COSTMHEHUS

4.1

AMUHOKHCIOTH Kak aM(OTepHble OpraHUYeckue coequHeHus. Pusznyeckue u
XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buomornyeckoe
3HAYE€HHE aMMHOKHUCIOT. [lenTuas

4.2

benkn kak mNpuUpoOAHBIE BBICOKOMOJEKYIsIpHbIe coequHeHus. [lepBuunasd,
BTOPUYHAS U TPETHYHAs CTPYKTypa OENKOB. XUMHUYECKHE CBOHCTBA OEIKOB:
TUAPOJIN3, JeHATYpallls, KaYeCTBEHHbIE PEaKIIMK Ha OENKU




5 BrICOKOMOIEKYIISIPHBIE COCITUHEHUS

5.1 OcHOBHbBIE MOHATHS XMMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED,

MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOTUMEPU3ALINU, CPEIHSS MOJICKYJIISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN -
MOJIMMEPU3AIHS U MTOJUKOHICHCALIHS

5.2 OKCNEepUMEHTANIbHBIE METOAbl H3YyYEHHUS BEHIECTB W MX IPEBPAILLCHUI:

O3HAKOMJICHHE C 00pa3liamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
KayuyKoB. [lomyueHne CMHTeTHYeCKOro KaydyKa U Pe3uHbI

Tabmuua 15.2

[TpoBepsieMmbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM

obpasoBarenbHOl Tporpammsl (11 kimacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMbie IpeAMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl CpeIHETO 00IIero 00pa3oBaHus

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

1.1

Brnanenue cucreModl  XMMHYECKHMX  3HAaHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHITHS (XMMHUYECKUN AJIIEMEHT, aTOM, JJICKTPOHHAS
00oJi04Ka aToma, s-, p-, d-3JEKTPOHHBIE OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCIICHHUS, XUMUYECKas
CBs3b, MOJb, MOJSIpHAs Macca, MOJSPHBIH 00BEM, KpHCTaUIMYecKas
perieTka, THUIIBI XUMHUYECKHUX peakimit (OKHCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE, H5K30- M OSHJIOTEPMHYECKHE, PpEAKIMd HOHHOTO
oOMeHa), pacTBOp, JJIEKTPOJUTHI, HEDJICKTPOIHUTHI, DJIEKTPOJIATHYECKAS
JUCCOIMAIsA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOUN
peakuuy, XHMHUYECKOE pPABHOBECHE); TEOPUM U 3aKOHBI (TEopHs
ANEKTPOJIUTHYECKON  auccouuanuu, Ilepmommueckunn 3akon .U
Menneneena, 3aK0H COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOIOTHYECKHE CBEACHHSI O CBOMCTBAX,
COCTaBe, TIOJYyYeHUH U O€30MacCHOM HCHOJB30BAHUHM  BaKHEUIITUX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU AEITETFHOCTH YeIOBEKa

1.2

CdopMHpOBaHHOCTh yMEHMH BBISBIATH XapaKTepHble MPU3HAKU U
B3aUMOCBSI3b U3YUEHHBIX [IOHATUHI, IPUMEHATH COOTBETCTBYIOLIUE IIOHATHS
IIPU ONMCAaHUU CTPOEHUS U CBOWCTB HEOPraHUYECKHUX BEIIECTB M MX
MIPEBPAILECHHI; BBISIBISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C MMOHATUAMHU
U IIPEICTABIICHUAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BJ'Ia)IeHI/Ie OCHOBHBIMHM MC€TOAAMU HAYYHOI'O IIO3HAHUA BCUICCTB U
XUMHYECKHX  sBIEHUN  (HAONIOJeHHWe, UW3MEpeHHe, OKCIEPUMEHT,
MOJICTUPOBAHHE)

1.4

ChopMHpPOBAaHHOCT, yMEHUW ONpPENENsATh BAJICHTHOCTh W CTEIICHb
OKHCIICHUSI XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHUSAX Pa3JIMYHOIO COCTABA,




BUJ XUMHUYECKOW CBSI3M (KOBAJIGHTHAs, WOHHAs, MeETaJJTMYecKas,
BOJIOPOJIHASI) B  COCOUHCHHUSAX, THUN  KPUCTAJUIMYECKOH  PEIICTKH
KOHKPETHOTO BEIICCTBA (aromHas, MOJICKYJISIpHAS, WOHHAS,
MeTauThIecKas)

1.5

CdopMupoBaHHOCTh YMEHUH OMNpENeNiaTh XapakTep cpeAbl B BOJHBIX
pPacTBOpaxX HEOPTaHUYECKUX COCTMHEHU I

1.6

CdopMupoBaHHOCTH YMEHHSI KJIACCU(DUIIMPOBATH XUMUYECKHUE PEAKITUH TI0
pPa3IMYHBIM TpH3HAKaM (YUCIy M COCTaBy pPEardpyrOIIUX BEIIECTB,
TerioBoMy d3(G(deKTy peaknue, HW3MEHEHHIO CTCICHEH OKUCICHHS
AJIEMEHTOB, OOPATUMOCTH PEAKIIMHU, YIACTHIO KaTaaru3aTopa)

1.7

CdopMUpoOBaHHOCTh YMEHUN COCTaBJIATh YPABHEHUS PEAKIUI Pa3IMUHbIX
TUIIOB, TIOJHBIE U COKpAIllEHHBbIE YPABHEHMsI pEaKLMi MOHHOIO OOMEHa,
YUHUTBIBAS YCIOBUS, IPU KOTOPBIX ATH PEAKIUU UAYT JO KOHIIA

1.8

CdopMUpOBaHHOCTh YMEHUN MPOBOIAUTH PEAKIHMH, MOATBEPKAAIOIINE
KaueCTBEHHBIH  COCTAaB  pa3JIMYHBIX  HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM ITYT€M HOHBI, MHPUCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

1.9

ChopMUpOBaHHOCTh YMEHHH pACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHTEIILHBIX PEAKIUI MOCPEACTBOM COCTABICHUS SJIEKTPOHHOTO
OaslaHca 3TUX peakuui

1.10

ChopMUpOBaHHOCTE  yMEHUW  OOBSICHATH  3aBHUCHMOCTH  CKOPOCTH
XUMHUYECKON PEeaKIK OT pa3IU4HbIX (PaKTOpPOB

ChopMHUpPOBAaHHOCT, ~ yMEHUH  OOBSCHATH  XapakTep  CMEIICHUS
XUMUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JEHCTBHS
(mpuniun Jle HlaTense)

OO0mias 1 HeOpraHu4ecKas XUMUs

2.1

CdopMHpOBaHHOCTH YMEHUHN pacKpbIBaTh cMbIC [lepuoaudeckoro 3akoHa
JAN. MenneneeBa M JE€MOHCTPUPOBATH €ro CUCTEMATHU3UPYIOIIYIO,
OOBSCHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH

2.2

ChopMHUpPOBAaHHOCT, YMEHUN XapaKTEPU30BATh JIJIEKTPOHHOE CTPOCHHE
aTOMOB XMMMUECKUX 3JIeMEHTOB 1 - 4 nepuonos Ilepuonnyeckoil cucTeMsl
xuMuueckux sneMenToB [[.M. Menneneesa, ucnomiab3ys noustus "s-, p-, d-
AIIEKTPOHHBIE  opOuTanmu", '"sHeprermueckue YpoBHHU", OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHHS] CBOMCTB XHWMHUYECKUX DJIEMEHTOB M HX
coeqMHEHUN 1o nepuogam u rpynnaMm llepuoanueckoil cucremsl
xumuueckux 3yemMenToB /.M. Meneneesa

2.3

CdopmMupoBaHHOCTh YMEHUN XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB,
NOJATBEPXKJAaTh  CYIIECTBOBaHWE  TIEHETHMYECKOM  CBSI3U  MEXKAY
HEOpPraHUYECKUMHU BELIECTBAMHU C IIOMOUIBIO YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIl
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ChopMupoBaHHOCT ~ YMEHHIA yCTaHaBIIMBAaTh IIPUHA]JIEKHOCTD
HEOPraHMYeCKUX BEIECTB II0 MX COCTaBy K ONPEIEICHHOMY KJaccy
(rpymnme) coeauHEHMH (IIPOCThIE BEIIECTBA - METAIbl U HEMETaJlIbI,
OKCH/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEPHbIE THPOKCHUIbI, COJIH)

2.5

CdopMupoBaHHOCTh YMEHUN UCIOIH30BAaTh XUMUUYECKYIO CUMBOJIUKY IS
cocTaBlieHUSI (OPMYJI BEUIECTB W YPAaBHEHHUH XWMHUYECKUX PEaKIIHid,
cucreMatnueckyto HomeHkaaTypy (IUPAC) um TpuBHaibHBIC Ha3BaHUS
OTJIEIbHBIX HEOPIaHWYECKUX BEUIECTB (yrapHbIM TIa3, YIVIEKHCIBIM Tas,
aMMHAK, TallleHasl U3BECThb, HETallleHass U3BECTbh, IUThEBAsI COAA, TUPUT U

TIpyTHE)

2.6

ChopMupoBaHHOCTH yMEHHMH XapakTepu30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KIIACCOB,
NOJATBEPXKJATh  CYIIECTBOBAaHWE  TIEHETHMYECKOM  CBSI3U  MEXKAY
HEOPraHMYECKUMHU BEILIECTBAMHU c HOMOILBIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

2.7

ChopMupoBaHHOCTH YMEHHH IUIAHHUPOBATH W BBIOJIHITH XMUMHUYECKHN
9KCHEpUMEHT (pa3joKeHHue IMEepoKCHAa BOJAOpPOJAa B IPUCYTCTBUU
KaTaJln3aTopa, OIpPEJEIEHUE Cpelbl PacTBOPOB BELIECTB C IOMOILBIO
YHHMBEPCAJIbHOI'O MHIMKATOPA, BIUSHUE Pa3IMYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEeaKIny, Peakllid HOHHOTO 0OMEHa, KaUeCTBEHHBIE PEaKIIH
Ha cyJsb(dar-, KapOoHAT- U XJIOPUJ-aHUOHBI, HA KATUOH AMMOHHUS, peIlIeHUEe
AKCIEPUMEHTAJIbHBIX 3a1ad 1o Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C IpaBUJIAMH TEXHUKU O€30MaCHOCTH MpPU OOpaIleHuH ¢
BEIIECTBAMH U JTa00OpaTOPHBIM 000pYIOBAHHUEM; IIPEJICTABIISAT PE3YIIbTATHI
XMMHUYECKOTO  JKCHepuMeHTa B (opMe  3amucu  ypaBHEHU
COOTBETCTBYIOIIMX peakuuil U (HOpMyIHpOBaTh BHIBOJBI HA OCHOBE ITHX
pE3yJIBTAaTOB

2.8

ChopMupoBaHHOCT ~ yYMEHHH  cOONMIOJaTh  MpaBUJa  IOJIB30BaHMS
XUMHUYECKOH MOCy 101 U 1abopaTOpHBIM 000pYAOBAHUEM, a TAKXKE MTpaBUIa
oOpalieHuss C BeLIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSAMHU IO
BBITNIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB

2.9

ChopMHUPOBAaHHOCTh YMEHHH XapaKTEpPU30BaThb XHUMHUYECKHE MPOIIECCHI,
JeXallie B OCHOBE IPOMBIIUIEHHOTO TMOJYyYEHUS CEpPHOM KHUCIOTHI,
aMMHaKa, a TaKxe cOpMUPOBAHHOCTH MIPEACTABICHHUHN 00 OOIITUX HAYIHBIX
MPUHIIMIIAX U SKOJIOTHYECKHUX MpobiieMax XMMHUYECKOT0 TPOU3BOICTBA

XUMHS U KU3Hb. PacueThbl

3.1

ChopMupoBaHHOCTh TPEACTABICHUH O XUMHYECKOM COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XHUMHH B TO3HAHUU SIBICHUN
Opupoibl, B (OPMHPOBAHUU MBIIUICHUSI M KyJbTYyphl JHYHOCTH, €€
(GYHKIMOHAIBHOW  IPaMOTHOCTH,  HEOOXOAMMOW  Afisi  pellieHus
NPAaKTUYECKUX 3a/ad U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K
CBOEMY 3/I0POBBIO U IPUPOIHOM cperie

3.2

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ KPUTHYCCKHU AaHAJIM3UPOBATH XHUMHUUYCCKYIO




UH(POPMALIKIO, TIOTYYaeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpeACTBAa MacCOBOU
KOMMYHHKAIUH, ceTh IHTepHeT u ipyrue)
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ChopMHpPOBAaHHOCTE  yMEHHH  COONIONATh  TMpaBWIa  SKOJOTHYECKH
11€J1€C000Pa3HOr0 MOBEJACHUS B OBITY M TPYJIOBOM JIEATENBHOCTH B LENSIX
COXPaHEHHsSI CBOETO 3/I0POBbS M OKPY KAIOIIEH NPUPOITHOM CpeIbl

34

Oco3HaBaTh OIACHOCTB BO3/IECHCTBUS HA KUBBIC OPTaHU3MBbI OIIPEIETICHHBIX
BEILECTB, ITOHMMAas cMbIca mnokasarens IIJIK, moscHATs Ha mnpumepax
crocoObl YMEHBLIEHHUS U MPEJOTBPALLCHUS UX BPEAHOIO BO3AEUCTBUS HA
OpPraHM3M 4€JI0BEKa

3.5

CdopMUpOBaHHOCTh YMEHHH MPOBOIUTEH BBIUUCICHHS C HCIIOJIb30BAHUEM
MOHATHUSA '"'MaccoBas JI0Js BEIIeCTBa B pacTBOpe', 00BEMHBIX OTHOIICHHI
ra3oB IIPH XUMHUYECKUX PEaKIMIX, MAacChl BEIIECTBA WK 00BbEMa ra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM OO0BbEMY OJHOTO U3
YYaCTBYIOUIMX B PEaKIUH BEIIECTB, TEIJIOBOTO 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MAcChl BEIIECTB, IPEBPAIICHHSI U COXPaHCHUS
SHEPTUU

Tabmuua 15.3

[IpoBepsiembie anemenThl coaepxanus (11 kmacc)

Kon

[TpoBepsieMblii AIEMEHT COJIep>KaHus

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHH

1.1

XuMu4eckuil 31eMeHT. AToM. Sipo aToMa, W30TOMbl. DJIEKTPOHHAs 000JIOUKA.
OHepreTUyeckre ypoBHM, OJYPOBHU. ATOMHbIE OpOUTANH, S-, p-, d-371€MEHTHI.
OcobeHHOCTH pacTpeeleHus] SJIEKTPOHOB M0 OpOUTANIIM B aTOMax SJIEMEHTOB
HEPBBIX YETHIPEX MEPHOAO0B. DINEKTPOHHAs KOH(UTYpaLUs aTOMOB

1.2

Ilepunonnueckuil 3akoH u lleproauyeckas cucrema XMMUYECKUX 3i1eMeHTOB JI.H.
MengeneeBa. CBsizpb nepuoanuYecKoro 3akoHa M Ilepuognueckoit cucTeMsl
xumuueckux asnemeHTos .M. MenzaeneeBa ¢ COBpEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB IO TIpyMNNaM U MEpUojaM.
3HaueHue MepuoINYECKOro 3aKoHa B pa3BUTUH HAyKU

1.3

CrtpoeHnue BemiecTBa. XuMU4eckas cBsi3b. Buabl xumMuueckoi cBsi3u (KOBaJIeHTHas
HEMOoJIsIpHasi ¥ TOJsIpHAsi, MOHHAs, MeTaJInueckasi). MIoHbl: KaTHOHBI U aHUOHBI.
Mexann3mbl 00pa30BaHUsl KOBAJEHTHOW XUMHUYECKOH CBA3M (OOMEHHBIH U
JIOHOPHO-aKIENTOpHBIN). Bogopoanas cBs3b

1.4

BanentHocts. BHCKTPOOTPI/ILIB.TCHBHOCTB. CrelneHb OKUCIICHUS

1.5

BemectBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHHUA. 3aKOH MOCTOSTHCTBA
COCTaBa BelIeCTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTALIIMYECKON pelieTku. [IoHsATHE O AUCIIEPCHBIX CUCTEMAX.




HUctunnnie n KOJUIOUAHBIC PACTBOPBLI. MaccoBas A0JI1 BEIICCTBA B paCTBOPC

1.6

Knaccugukarus HeopraHnueckux coequHeHuil. HoMeHkmaTypa HeopraHu4eckux
BELICCTB

1.7

Xumunueckas peakuus. Kinaccudukanus XuMU4ecKUX peakifii B HEOPraHUYEeCKO
Y OPraHMYEeCKON XMMUHU. 3aKOH COXPaHEHUsI MacChl BEUIECTB, 3aKOH COXpaHEHUs
U TIPEBpAIICHUS SHEPTUU PU XUMUYECKUX PEaAKLIUAX

1.8

CKOpOCTB pE€aKknuu, €€ 3aBUCHUMOCTb OT PA3JIMYHBIX (baKTOpOB

1.9

OOpatumMble peakuuu. XuMHUYeckoe paBHOBecHe. DaKTOpbl, BIHUAIOLIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnektponuTtrueckas auccounanus. CunpHble U ciiadbie 3nekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHCIasl, HEUTpasbHasl, eJ0YHasl. Peakinu HOHHOTO
obmeHa

OKHCIIMNTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKluu

Heopr AHNYCCKasa XUMUs

Hemeramnsl. [lonoxxenue HemeTamioB B Ileproauueckoil cucteMe XUMHYECKUX
anemenToB J[.M. MenzeneeBa 1 0coOOEHHOCTU CTpOeHHUs aromMoB. Pusnueckue
CBOWCTBA HEMETAJIJIOB. AJIJIOTPOIIMS HEMETAJUIOB (Ha MpUMeEpe KUCIopo/a, Cepbl,
docdopa u yriaepomaa)

2.2

XUMHUYECKHUE CBOWCTBA BaXXHEUIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yrmepoga W KpEeMHHA) M HX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOJICPIKANTUX ~ KHCIIOT, BOJOPOAHBIX coenuHeHui). [IpumeHeHue
BaXHEHIIINX HEMETAJJIOB ¥ UX COCTUHEHHM
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Mertamnel. Ilonoxxenune meraiuioB B Ilepronnueckod cHUCTEME XHUMHYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000J0UYEK
aToMOB MeTaiuioB. Obmue ¢pusznyeckue cBoricTBa MeTauioB. CIIaBbl METAIIOB.
DNEKTPOXUMHUYECKHUH Pl HAIPSHKEHUH METaJlJIOB
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XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJIOB (HATPUM, KATHH, KaJbIIUi, MarHHH,
ATIOMUHUM, IIMHK, XpOM, KeNe30, Melb) U UX coeauHeHui. Ooime crnocoObl
MoJTydeHus: MeTasuioB. [I[ppuMeHeHrne MeTauioB B OBITY U TEXHUKE

2.5

I'eneTmueckas CBA3b HCOPraHMYCCKUX BCHICCTB, MPHUHAICKAIINX K Pa3JINIHbIM
Kj1accaM

XUMHS U KU3Hb

3.1

Ponp xuMum B oOecmeyeHWH HSKOJIOTHYECKOW, IHEPreTHYECKOW | THIINEBON
0€30MacHOCTH, Pa3BUTUU MEAUIHHEL. [IOHSATHE O HAYYHBIX METOJaX IMO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKIUI

3.2

[IpencraBienust 06 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO MOJy4YeHUs
BOKHEUINUX BellecTB. UelloBeK B MHMpE BELIECTB U MATEPHUANIOB: BAKHEUIIINE
CTPOUTEIIBHBIE MAaTepUalbl, KOHCTPYKIMOHHBIE MaTEpHalbl, KPAaCKH, CTEKIIO,




KepaMuKa, MaTepuaibl JUIsl AJEKTPOHUKH, HaHOMAaTepHallbl, OpPraHUYECKUue H
MHUHepaJIbHbIEe Y100pEeHUs

33 XvUMHS Y 3I0pOBbE UEJOBEKAa: IMpaBHJIa HCIHOJIB30BAaHUS JIEKAPCTBEHHBIX
[pernapaToB, MpaBuiIa 0€30IaCHOTO UCIIOJIb30BAHUS MIPENapaToOB OBITOBON XUMUU
B [TOBCE/IHEBHOM JKU3HU

110) myukT 118 nononuute noanynkTom 118.9 cienyroiero coaepkanusi:

"118.9. [{ns mpoBeaeHUs €IMHOTO TOCYIapCTBEHHOTO SK3aMeHa 1o XxuMmuH (fnaiee - EI'D
10 XMUMHUH ) UCTIONB3YETCSI TIEPEUYCHb (KOIU(DUKATOP) TPOBEPSAEMBIX TPEOOBAHHI K pe3yIbTaTaM
OCBOCHHMSI OCHOBHOM 00pa30oBaTEIbHOM MpPOrpaMMbl CpPEAHEro oOImero oOpa3oBaHUS H
3JIEMEHTOB COJICP>KAHMSL.

Tabmuma 15.4

[Iposepsiembie Ha EI'D o xumun TpeboBaHus

K pe3yJibTaTaM OCBOCHUA OCHOBHOM 06paSOBaTeHBHOﬁ IMporpaMmbl

cpenHero o0Iero oopa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeboBaHUs

[TpoBepsieMmbie TPeOOBaHUS K PEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOU 00pa30BaTeIbHOM MPOTrPaMMbl CPETHETO 0OIIETr0 00pa3oBaHUsI

1

BrnaneHne cucteMoi XUMHUYECKUX 3HaHHI>i, KOTOpPAas BKIIFOYACT:

1.1

OCHOBOIIOJIATAOIINE TOHATHSA (XUMHUUYECKHH JJIEMEHT, aTOM, H30TOIIHI,
AJIEKTPOHHAsI 000JI0YKa aToma, s-, p-, d-3JEKTPOHHBIE OPOUTATH aTOMOB,
OCHOBHOE U BO30YXXJIEHHOE COCTOSHHE aroMa, HOH, MOJIeKyJa,
BAJICHTHOCTD, SHGKTpOOTpI/IIIaTeJ'IBHOCTI), CTCIICHb OKHCJICHUA, XUMHNYCCKas

casp (O wm T-CBA3D  yparmpie cBasm), rUOpUAM3aIHS aTOMHBIX
opOMTaeii, KpucTaIMYecKas PEMeTKa, MOJIb, MOJIAPHAs Macca, MOJIPHBIN
00beM, MOISpHAs KOHIEHTPALMS, pacTBOPhl (UCTUHHBIE, IUCIIEPCHBIE
CHCTEMBI), KPUCTAUIOTUPATHI, YTJIEPOAHBIA CKeJeT, (yHKIMOHATIbHAS
rpynna, pajukald, H30Mephl, CTPYKTypHas (opMyla, H30Mepus
(cTpyKTypHasi, reoMeTpuyeckas (IMC-, TPAaHCH30MEPHS ), TOMOJIOTHYECKUI
psAll, TOMOJIOTH, YIJIEBOJOPOIBL, KHMCIOPOA- M  a30TCOAEpIKaIIue
COEJIMHEHMS, OMOJNOTMYECKH aKTMBHBIE BEHIECTBA (YIJIEBOMBI, JKUPBI,
0eNKu), MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COEJIMHEHMS, KPEKMHT, pH(QOPMHUHT, THIBl XHMHYECKHX PpEAKIUi
(OKMCIIUTEIbHO-BOCCTAHOBUTEILHEIE, SK30- M SHIOTEPMUYECKHUE, PEAKIIUN
MOHHOTO 0OMEHa, TOMO- U TeTEPOreHHbIE, 00paTHMBIE U HEOOPaTHMEIE),
pacTBop, 5JIEKTPOJIHTEL HEDNIEKTPOJIUTEL, 3JIEKTPOJIUTHYECKAS
JUCCONMANNS, CTENEHb IMCCOLMAIMH, OKHMCJIUTENb, BOCCTAHOBHUTEIND,
5JIEKTPOJIN3, CKOPOCTh XMMUUYECKOH peakIuy, XHMUYECKOe PaBHOBECHE)

1.2

TEOPHU U 3aKOHBI (TCOpI/ISI XUMHYECKOT'O CTPOCHHUA OPTaHNYCCKUX BCIICCTB
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AM. bytneposa, Teopus 3JIEKTPOIUTUYECKOMN JUCCOLMalNH,
[Tepnonnueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHsS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHMHHU, MHPOBO33PEHUECKHUE
3HaHMS, JIeKAUIMe B OCHOBE IOHMMAHMS MPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBJICHUH, COBPEMEHHBIC IMPEACTaBICHUS O CTPOCHUU
BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MMpEaACTaBICHUA (6] MCXaHU3Max XUMHUYCCKUX peaKuHﬁ,
TCPMOANHAMHUYCCKUX U KUHCTUUYCCKUX 3aKOHOMCPHOCTAX UX MPOTCKAHUA,
0 XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAX

1.4

(akTOJIOrMYeCKUEe CBEJCHMS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€30MaCHOM  HCIOJIb30BAaHUM  BAXKHEHIIMX  HEOPraHUYEeCKUX U
OpPraHUYECKUX BELIECTB B ObITY M IPAKTUUECKON EATEIIbHOCTH YEI0BEKa

1.5

o0mye Hay4HblE NPUHLMIIBI XUMHUYECKOrO IMPOU3BOJACTBA (HAa IpHUMEpe
IIPOM3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa, TepepaboTKi HEPTH)

CdopMUpOBaHHOCTH YMECHHIA BBISBIISTH:

2.1

XAapPaKTCPHBIC NPU3HAKU W B3aUMOCBA3b U3YYCHHBIX HOHﬂTHﬁ, IMPUMCHATH
COOTBCTCTBYIOIIMEC TIIOHATHUA IIPpU OIIMCAHUHU CTPOCHUA U CBOMCTB
HCOPTaHNYCCKUX U OPraHNvYCCKUX BCIICCTB U UX HpeBpameHHﬁ

2.2

B3aMMOCBSI3b XMMHYCCKHX 3HAHHN C IIOHATHSAMH U MMpeaACTaBJICHUAMU
APyrux npeaMeToB IJIsd 0ojiee OCO3HAHHOI'O IIOHMMAHHSA U OOBICHEHHS
CYyHIHOCTHU MAaTCpHAJIbHOI'O CAMHCTBA MHpPa

C(l)OpMI/IpOBaHHOCTL YMCHUA HUCIIOJIb30BATh!:

3.1

HAaUMEHOBAHUS XHUMHUYECKUX COCIMHEHUW MEXIYHApOJHOIO COI03a
TeopeTHHGCKOﬁ nu HpPIKJIaI[HOfI XUMHUHU N TpI/IBI/IaJ'II)HBIG Ha3BaHHUsA BEUICCTB,
OTHOCSILUXCA K M3YYEHHBIM KJlacCaM OPraHUYECKUX U HEOPTraHUYECKUX
COeTMHEHNN

3.2

XUMHYECKYI0 CHUMBOJIUKY U COCTaBiieHUS (OpMYJl HEOPraHUYECKUX
BEIIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPALLICHHbBIX U
CKEJIETHBIX) (POPMYJI OpraHMYECKHUX BEIIECTB

CdhopMHUpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTaHUYCCKUEC BCHICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUsA H
KpUTCPUHN IJI KHaCCI/I(I)I/IKaI_II/II/I HN3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHMYecKHEe BeIIeCTBA, CaMOCTOATENIbHO BBIOMpPATh OCHOBAaHUS H
KpUTEPUH I KJIacCU(PUKALNN U3Y4aeMbIX XMMHUUYECKUX 00BEKTOB

4.3

M0 Pa3TUYHBIM TPU3HAKAM (YUCIIy M COCTaBy pEarupyrollux BeIIeCTB,
TeroBoMy d(dekTy peaknuu, HW3MEHEHUIO CTETEeHEW OKHUCICHHS
AJIEMEHTOB, OOPATUMOCTH PEAKITHH, YIaCTHIO KaTaln3aTopa)

C(bOpMI/IpOBaHHOCTL YMCHHA XapaKTCPpU30BATb JJICKTPOHHOC CTPOCHUC




aTOMOB (B OCHOBHOM M BO30YKJIEHHOM COCTOSTHUHM) U HOHOB XUMHUYECKHX
aneMeHToB 1 - 4 nepuonoB Ilepuonuueckoit cuctemsl .M. MenneneeBa u
WX BAJICHTHBIC BO3MOXKHOCTHU, HUCIIONB3YS MOHSTHS S-, P-, d-DIIEKTPOHHEIC
opOuTaIN, SHEPTETUUYECCKUE YPOBHHU

CdopMUpOBaHHOCTh YMEHHUSI OOBICHITH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U 0O0pa3yeMbIX MMM COEAUHEHHH IIO
[epUoIaM U IpyIIam

CdopMUpoBaHHOCTb YMEHHUS COCTABIISATH YPABHEHHSI XUMUYECKUX PEAKIIHI
U PacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIbHBIX peaKuHﬁ MMOCpCACTBOM COCTAaBJICHUA
QJICKTPOHHOI'O 0anaHca 3THUX peaKuHﬁ

7.2

YPaBHEHHs pEakUMi pa3IU4YHbIX THUIIOB; IIOJHBIE U COKpAlLlEHHBIC
YpaBHEHHSI pEaKii HOHHOTO OOMEHa, YYUTHIBAs YCJIOBUS, P KOTOPHIX
9TH PEaKLUU UAYT A0 KOHIIA

7.3

peakuuil TUOApONIM3a, PEeaKIuil KOMILIEKCOOoOpa3oBaHUs (Ha TpUMeEpe
TUAPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHHS)

CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKPETHBIX HpUMEpaX XapakTep 3aBUCHMOCTH PEaKI[MOHHOM
CHOCOOHOCTH ~ OPraHMYECKUX COEJIMHEHMH OT KpaTHOCTH U THIA
koBajentHo# cBasu (O~ u T-CBABH)  piapmmoro BmmstHMs atomoB u
IPYIIl aToMOB B MOJEKyJlaX, a TaKke OT OCOOEHHOCTEl peanmsaluu
Pa3IMYHBIX MEXAHM3MOB HPOTEKAHUS PEAKIIUI

8.2

XAapaKTCPHbIC XUMHUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIMMU
SKCIICPUMCHTAMHU U 3aIlMUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMupoBaHHOCTh YMEHMSI XapaKTE€pU30BaTh COCTaB U BaKHEUIIME
CBOICTBa BEUIECTB, IPUHAIEKAIINX K OIPEIEICHHBIM KJlaccaM U IpyIinaM
COEMHEHUN (MpoCThle BELIECTBA, OKCHABI, THUIPOKCHIBI, COJIH;
YTJIE€BOIOPOAbI, IPOCThIE IPUPHI, CHUPTHI, (HEHOJIBI, aIbJETU/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CJOXHBIE 3(UPBI, KHUPBIL, YIJIEBOAbI, AMMHBI,
AMUHOKUCIIOTBI, OEITIKN)
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CdopMUpOBaHHOCTh YMEHHUS MPOBOAUTH pPACUYEThl MO XUMHYECKUM
dopMynaM W YpaBHEHUSM XUMHUECKHUX PEAaKUUH C HCHOIb30BAHUEM
(bu3NYECKUX BETUYHH:

10.1

Macchl (00beMa, KOJIMUeCTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJTHO U3
UCXOJIHBIX BEIIECTB JIAaHO B BUJE pPacTBOpa C ONpEAETICHHON MaccoBOH
JI0JIel paCTBOPEHHOTO BEIIECTBA WK JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BbEMHOM JI0JTH, BBIXOJIa MMPOIYKTa PEAKIINU

10.3

Ter10BOTO 3 (DHeKTa peaxkiui




10.4

00BEMHBIX OTHOIIIEHHU ra30B

10.5

110 HAXOXKJCHUIO XMMUYECKOH ()OpPMYIIbI BeLeCTBa

11

Bnanenune cucremoil 3HaHMM O METOJAX HAy4YHOI'O IO3HAHUS SIBICHUU
IPUPObI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX M yMEHHUE IPUMEHSThH
9TH 3HAHUS IPU DKCIEPUMEHTAILHOM MCCIEAOBAaHUU BELIECTB U AJIA
OOBSICHEHUSI XMMUYECKHUX SBJIEHUH, MMEIOLUIMX MECTO B HPUPOJE,
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU
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CdopMUpoBaHHOCTH YMEHUS PUMEHSTH (MCIIOJE30BATh) 3HAHUS O COCTABE
U CBOWCTBAX BEIIECTB I OSKCHEPUMEHTAIbHOM HPOBEPKH THUIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEM NPOTEKAHUSI XWMHUYECKHX PEaKUuil u
MIPOTHO3UPOBAHUS BO3MOXXHOCTEM MX OCYLIECTBJIEHUS; CHUCTEMHBIE
XUMHUYECKHE 3HAHWUS JUISI OOBSICHEHUS W TIPOTHO3WPOBAHUS SIBIICHUH,
MMEIOIINX €CTECTBEHHOHAYUYHYIO MPUPONY; UIsl HPHUHATUS TPAMOTHBIX
petieHuit mpoOJIeM B CUTYAIUSIX, CBI3aHHBIX C XUMHUEH
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CdopMUpOBaHHOCTh YMEHHUS IUIAHUPOBATH W IMPOBOJUTH XHUMHUYCCKUN
9KCIIEPUMEHT (TIOJly4YeHWe W M3Y4YEHHE CBOWCTB HEOPraHWYECKUX |
OpPraHMYeCKHUX  BEIIECTB, KAUECTBEHHBIE PEAKUUU  YIJIEBOJOPOIOB
Pa3MUYHBIX KJIACCOB M KHUCIOPOACOJEPKALIMX OPraHMYECKUX BELICCTB,
PEIICHUE SKCIICPUMCHTAJIBHBIX 3a/ia4d IO paClio3HaBaHWIO HCOPTraHUYCCKUX
U OpraHWYecKUX BEIIECTB) C COONIOJCHHEM TMpaBWiI OE30MacHOTO
oOpamieHuss €  BemIeCTBAMH W JaOOpaTOpHBIM  00OpYJOBaHHEM;
(GOopMyITUpPOBATH LI MCCIECIOBAHUS; MPECTABIATh B Pa3InUHON (opme
pe3ysabTaThl  OKCIEPUMEHTa, AaHAIM3HPOBATh W OICHHMBATh  HX
JIOCTOBEPHOCTD
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ChopMupOBaHHOCTh YMEHHUSI OCYLIECTBIISATH II€JICHANPABICHHBINH MOUCK
XUMHUYECKON MH(OpMalMK B pa3IMyuHbIX UCTOYHMKAX (Hay4yHas U y4yeOHO-
Hay4Has JUTepaTypa, CpeCTBa MaccoBoi HH(popMmanuu, cetb HTepHeT 1
JIpyrue), KpUTHUYECKH aHaJIW3MpOBaTh XMMHMUYECKYI0 HH(OpMaluio,
nepepadarbiBaTh €€ W HCIOJIb30BATh B COOTBETCTBUU C IMOCTaBJIEHHOU
y4eOHOM 3amaueit

15

ChopMHUpPOBAaHHOCT,  YMEHHS  IPOTHO3UPOBATh, aAHAJU3UPOBATH W
OIICHMBAaTh HMHGPOPMAIUIO C TO3HMIMA JKOJOTHYECKOW Oe30MmacHOCTH
MOCJIC/ICTBUM OBITOBOM M TPOM3BOJCTBEHHOM NEATEIHHOCTH YEJIOBEKa,
CBSA3aHHOM C TmepepaboTKONH BemecTB; CHOPMUPOBAHHOCTh YMEHMIA
OCO3HABAaTh OMACHOCTh BO3JAECHCTBUS HA )KUBBIE OPraHU3MbI ONIPEACICHHBIX
BEILIECTB, IIOHMMAas CMBbICI [OKa3aTedss MpPeNesIbHOM  JTOIyCTUMOU
KOHIIGHTpAIlMK, W TOSCHATh Ha MPHUMEPAX CIOCOOBl YMEHBIIEHUS H
MPEAOTBPALIEHUS UX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M YEJIOBEKA

Taomuma 15.5

[Iepedens 351eMEeHTOB conepkanusl, nposepsieMbix Ha EI'D no xumun

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA




TeopeTnyeckrue OCHOBbI XUMUHU

1.1

Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpOEHMs aroma. PacmpeneneHue
JJIEKTPOHOB MO JHEpreTuueckuM YypoBHAM. Kiaccupukanus XuMHUYECKHX
areMeHTOB. OCOOEHHOCTH CTPOCHHUS SHEPTeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKICHHOE COCTOSIHHMSI aTOMOB. OJIEKTPOHHAs
KOH(HTrypaIus aToMa. BaeHTHbIE 2IeKTPOHBI

1.2

Ilepuonnueckas cucrema XuMmuueckux dnemeHtoB .M.  MeHnneneesa.
®usnyeckuit cmbica [lepuoguyeckoro 3akona .M. MenneneeBa. Ilpuunnbl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB M UX COCIMHEHHI 110 IeproiaM
W rpymnmaM. 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOWCTB TIPOCTHIX BEIIECTB,
BOJIOPOJHBIX COECIMHEHUM, BHICIIUX OKCHJIOB U THAPOKCH]IOB

1.3

BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCICHUS

1.4

Buasl xumudeckoii cBsi3u (KOBaJICHTHAs, HOHHAS, METAITMYECKAsl, BOAOPOIHAS ) U
MeXaHHU3MBbI ee oOpa3oBaHMs. MexXMOJEKyJIIpHbIe B3auMoJeiicTBus. BemecTsa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. THUIbl  KPUCTAUIMYECKHUX
peneToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTALIMYECKON PEIIETKH

1.5

XuMuueckas pCaKnus. KJ'IaCCI/I(bI/IKaLII/IH XHUMHNYCCKHX peaKL{I/Iﬁ B HeOpraHquCKOﬁ
)51 OpFaHI/ILIeCKOﬁ XAMHUHU. 3aKOH COXPAaHCHUSA MAaCChl BCIICCTB

1.6

CKopocTb peakiuy, €e 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.7

TemoBbie 3¢ (HEeKThl XUMUYECKUX peakuuid. TepMoXuMudeckue ypaBHEHH

1.8

OOpatumMble peakuuu. XuMH4Yeckoe paBHOBecue. DakTopbl, BIUIOIIKE Ha
COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipuanun Jle [larense

1.9

OnekTponuTHueckas auccouuanus. CunpHble U ciadbie snekTponuTsl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHCNas, HeWTpanmpHas, ImienoyHas. CreneHb
JUCCOIMAITMU. Peakimm HOHHOTO 0OOMeHa

1.10

Iunaponus coneit. MonHoe npousBenenne Boasl. Bogoponusiii mokazatens (pH)
pacTBopa

1.11

CnocoObl BBIPAXKCHUA KOHIICHTPAINU PACTBOPOB: MacCOBaA J0JIsI pAaCTBOPECHHOI'O
BCIICCTBA, MOJIApHAA KOHLICHTPAIL M. HaCBIHIeHHBIG M HCHACBIIICHHBIC PaCTBOPHEI,
pacTBOPUMOCTE. KpI/ICTaJ'IJ'IOFI/I)lpaTBI

1.12

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiinu. [loBeneHne BemecTs B cpeaax ¢
pa3HbIM 3HaYeHHeM pH. MeToibl 25IeKTpOHHOTO Oatlanca

1.13

ONEeKTPOIN3 PACTBOPOB U PaCILIABOB COJIEN

OCHOBEBI HeOpFaHquCKOﬁ XUMHHU

2.1

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPTaHUYCCKUX COCIUHEHMI. HOMCHKJ'IaTypa HCOPTaHNYCCKUX
BE€IICCTB

2.2

XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUH, KKK, KaJTbIIUA, MarHHH,




ATIOMUHHUH, IIUHK, XpOM, KeNe30, Me/Ib) U UX coeauHeHui. OOmme crnocoOb!
MOJIYYCHUS METAJIOB

23

XUMHUYECKHE CBOMCTBA BAXKHEHIINX HEMETA/UIOB (TaJOreHOB, CEpbl, a30Ta,
docdopa, yrmepoga W KpeMHHs) M HX  COCOUHEHUH  (OKCHUIOB,
KHCIIOPOJICOICPKAIIMX KUCIIOT, BOJOPOIHBIX COCAMHEHHUIA)

24

I'eHeTnueckas CBA3b HEOPTraHNMYCCKUX BCUICCTB, IMMPHUHAICKAIINX K pa3JIndIHbIM
Ki1accaM

2.5

Wnentudukanyss HEOpraHMYecKHX coenuHeHuid. KauecTBeHHBIE peakiuu Ha
HEOPraHUYECKUE BEIIECTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJIO)KEHHSI TEOPUM XHMHYECKOTO CTPOEHUS OpPraHUYECKUX
coenuHeHnit A.M. byTiepoBa. YTiepoaHbIii CKeJIeT OpPraHuYecKOW MOJICKYIIbI.
KpatHocTh xumudeckoi cpsasu, O~ m T-CBABU  pd. sp’. sp-rubpuamsanum
opOuTaneil aToMOB yriepojia. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHUYECKOTO
cTpoeHus MoJieKy. ['omostoru. ['omonornueckuii paa. Mizomepust u n3oMepsl

3.2

[TonsTHe 0 QpyHKIMOHANBHOW TpyIe. OpreHTaInOHHBIE P PEKTH 3aMEeCTUTEINEH

33

[IpencraBiaenue o kinaccudukauumu opraHuueckux BemecTB. Homenkiatypa
OpraHMYECKHUX COEIMHEHUN (CUcTeMaTHuyecKas) M TpUBHMAJIbHBIE Ha3BaHUS
BaXHEHMILNX NPEACTaBUTEIIEH KJIACCOB OPraHNYECKUX BELLECTB

34

CBobOoHOpaAMKaIBbHBIN U HOHHBIM MeXaHU3MbI peakuuu. [lonsaTre o Hykieoduie
u anexktpoduie. [IpaBuno Mapkosuukosa. [IpaBuio 3aiinieBa

3.5

Ankanbpl. XMMHUYECKHE CBOMCTBA aJKAaHOB: TaJIOTEHUPOBAHUE, JETUIPUPOBAHUE,
TEPMHUYECKOE PA3JIOKEHHE, KPEKHMHI, Hu3oMepu3auus, ropenue. Ilomydenue
ankaHoB. [{uknoankansl. Crienndurka CBONCTB IMKJIOAIKAHOB C MaJIbIM pa3MepoM
nukia. Peakiuy npucoequHEHNs U paiuKajJIbHOTO 3aMEILEHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pPEAaKLUU IPUCOECINHEHUsS (TaJoreHUpOBAaHUE,
TUIPUPOBAHUE, TUJIPOTaIOTEHUPOBAHKE, THIpaTalys), TOPEHUs, OKUCIEHUS U
noauMmepu3auy. IIpoMellluleHHBIe U J1AOOPATOpPHBIE CIIOCOOBI  MOMYUYEHMS
AJIKEHOB

3.7

AJ'IKa)II/IeHI)I. XUMHUYECKHEe CBOMCTBA AJIKAQIJUCHOB: pPCaKIMU MPHUCOCIUHCHUA
(FH,I[pI/IpOBaHI/Ie, FaHOreHI/IPOBaHI/Ie), TOpCHUA W MOJUMCpU3aAlUU. HOJ'IyLIeHI/IC
aAJIKaIUCHOB

3.8

AnkvHbl. XMMUYECKHE CBOMCTBA: PEaKIMU MPUCOEAUHEHUs (TaloreHHpOBaHHE,
THJIPUPOBAHUE, THApATalus, THAPOTAlIOTeHUPOBAHUE) KaK CIIOCO0 IMOIydeHUs
MIOJIMMEPOB M JPYIHMX MOJIE3HBIX NPOAYKTOB. Peakuum 3amemenus. ['openue
aleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH IS CBAPKHU U PE3KU
MeTainoB. [Ipumenenne aneTuneHa

3.9

ApeHnbl. XUMH4eCKHe CBOICTBA O€H30J1a: PEAKIIMU IEKTPO(PUIBHOTO 3aMEIIEeHuS,
NpUCOETUHEHUsT (TMApUpOBaHWE, TaJoreHUpoBaHMe). Peaknus ropeHus.




Oco0eHHOCTH XUMHUYECKUX CBOMCTB Toyona. [lonydyenue 6ensomna. OcoGeHHOCTH
XUMHYECKUX CBOMCTB cTHpoa. [Tomumepusanus crupoia. CriocoObl MOydeH s 1
NPUMEHEHHE apOMATUYECKUX YTIIEBOIOPOJIOB

3.10

Cnuptsl.  IlpenenpHble  OJHOATOMHBIE CHMPTHL. XHMMHMUYECKHE CBOWCTBA!
B3aUMOJICIICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIEHUS — HaJIWYMs
THIPOKCOTPYIIBI, C  TaJOT€HOBOAOPOAAMU  KaK  CIIOCOO  TOJy4eHUs
pacTBOpUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs AeruapaTanus. Peaknus ropenus.
[Tonyyenue sTaHONA: peakuuss OPOXKEHUS TIIIOKO3bI, THUIpATalMs OSTUIICHA.
OTUJICHITIMKOJIb U IJIMLEPUH KakK IMPEACTABUTEIM NPEICIIBHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

@®enos. XuMHUECKue CBoOWcTBa (peHonma (peakuuu ¢ HaTpUeM, TUIPOKCHIOM
HaTpusi, opomom). [Tonyuenue dpenona

3.12

Anpreruapl. XMMHUECKUE CBOWCTBA TPEACTbHBIX allbJCTHIIOB: THIPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWUIBHYIO Trpymmy (peakuus '"cepeOpsiHOTo
3epkaia”, B3aumoercTeue ¢ ruapokcunom meau (II). Tlonydyenne nmpenenbHbIX
QIBJICTH/IOB. OKHCIICHUE CIUPTOB, THUApATAlUs aleTWiIeHa. AIETOH Kak
Mpe/ICTaBUTENb KeTOHOB. OCOOEHHOCTH PEaKIUi OKUCIICHUS alleToOHa

3.13

KapOoHoBble KHCIOTBI. XMMHUYECKHE CBONCTBA HPEIENbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMHUYECKHUX CBOHCTB MypaBbUHOW KHCIIOTHI.
[TonyyeHue npenenbHBIX OJAHOOCHOBHBIX KapOOHOBBIX KHUCIJIOT: OKHUCIICHHUE
AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIMPTOB, AJBICIMAOB. BpIiciiue npenenbHble U
Hernpe/ieabHble KApOOHOBBIE KUCIOTHI

3.14

Crnoxnble 3¢upsl 1 kUpbl. CIIOCOObI NOTYUYeHUS CI0KHBIX 3(pupoB. OOpaTUMOCTD
peakuuu stepudukanuu. IlpruMeHeHHe CIOXHBIX 3(QUPOB B MUIIEBOH H
naphroMepHOil MPOMBIINIIEHHOCTH. JKUpPbl Kak CloKHbIE (Ul TIUIEpUHA U
BBICIIMX KAapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMICTBa *XHUPOB: TMIAPUPOBAHUE,
OKHCIIeHHEe. [ 'uaponan3, WiM OMBUIEHHE, )KMPOB KaK CHOCOO MPOMBIIIIEHHOTO

MOJTyYeHHUsI COJIeH BBICHIMX KapOOHOBBIX KHCIIOT. MBI kak conm BeICHIHX
KapOOHOBBIX KUCIIOT

3.15

XHWMHUYECKHE CBOMCTBA TIVIFOKO3Bl: pEAaKIUMM C YYaCTHEM CIUPTOBBIX U
IBJETUAHON TPYNI M MOJIOUHOKHCTIOe OpokeHue. [IprMeHeHHe TIIoKOo3bI, ee
3HAYCHUE B JKU3HEAEATEIBHOCTU OpraHusma. Jlucaxapuisl: caxapos3a, ManabTo3a.
BoccranaBnuBaromue M HEBOCCTaHaBIMBarOLIME aucaxapuisl. ['maposns
nucaxapunoB. [lomucaxapuisl: Kpaxmai, INIMKOreH. CTpoeHHEe MaKpOMOJIEKYJ
KpaxMaja, TIJIMKOIeHa W Ie/uiono3bl. Pu3nueckue CBOHCTBA KpaxMmaia u
LEJUTI0N03bl. XUMHUYECKHE CBOMCTBA KpaxMaia: THIPOJIN3, KaueCTBEHHAs peakius
C MOJ0M. XUMHUYECKHE CBOMCTBA IIEJUIIONIO3BI: THAPOIU3, MOIydYeHUE 3(PUPOB
nesto03bl. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEIK)

3.16

AMHHBI. AMUHBI KaK OpPraHUYECKHE OCHOBAHUS: PEAKIIMU C BOJOW, KHUCIOTaAMHU,
peakuusi TOpeHUs. AHUIUH Kak MPEACTaBUTENb apOMAaTHUYECKUX aMUHOB.
XUMHUYECKHE CBOMCTBA aHUJIMHA: B3AMMOJICHCTBHE C KUCIOTaMU, OPOMHOM BOJIOM,
okucnenue. [lonyuenne aMMHOB alKUIUPOBAaHUEM aMMHAKa U BOCCTAHOBJIECHUEM
HUTPOIPOU3BOIHBIX YTIIEBOJOPOIOB




3.17

AMUHOKUCIOTH U Oenku. AMHMHOKHCIOTHI Kak aM(OTEpHbIE OpraHUYeCKHe
coenquHeHusi. OCHOBHBIE AMUHOKHUCIOTHI, OOpasyromue Oenku. XUMHUYECKHe
CBOICTBA OCIIKOB: THIPOJIU3, ICHATYpAIUsl, KAUeCTBEHHBIC (IIBETHBIE) PEAKIIUHU HA
Oenku

3.18

CtpoeHue M CTpPYKTypa IOJHUMEPOB. 3aBHCHUMOCTh CBOWCTB IOJUMEPOB OT
cTpoeHust MoJjekyid. OCHOBHBIE CHOCOOBI MMOJYYEHHUSI BBICOKOMOJEKYJISPHBIX
COCIMHEHUI: peakIuy MoJuMepu3ali 1 nojlukoHAeHcauuu. Knaccudukanus
BOJIOKOH

3.19

Nnentudukanuss OpraHMYeCKUX COCIUHCHUU. PereHne sKcneprMeHTaIbHBIX
3a/1a4y Ha paclo3HaBaHUE OPraHUYECKUX BELIECTB

3.20

I'eneTnueckas cBI3b MEXKOY KilacCaMU OPraHNn4C€CKUuX COCI[I/IHGHI/Iﬁ

XUMHUS U )KU3Hb

4.1

Xumus B TIOBCeAHEBHOM >ku3HU. [IpaBuia Oe3omacHOW pabOThl C E€IKHUMH,
FOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMHU, CPEACTBAMU OBITOBON XMMHUHU

4.2

XuMus ¥ 310poBbe. XUMHS B MEAUIIMHE. XUMUS U CEIBCKOE X034MCTBO. XMMHUS B
NPOMBIIIICHHOCTH. XHUMHUSI M DHEPTETHKA: MPUPOTHBIA M TOIMYTHBIH HEPTIHOM
rasbl, X COCTaB U Hcrnoiib3oBaHue. CoctaB HeTH U ee nepepadboTKa (IPUPOHbIE
UCTOYHUKHU YTJIEBOJOPOJIOB)

4.3

XUMHUS U DKOJOTHS. XHMMHYECKOE 3arps3HCHUE OKPYKAIOWIEH Cpeabl U €ro
nocneactus. Oxpana rugpocdepsl, mouBbl, atMocdepsl, Giaopsl U GayHbl OT
XUMUYECKOTo 3arpssHeHus. [IpobiremMa OTXOJO0B U TMOOOYHBIX MPOJYKTOB.
AJnbTepHAaTUBHbBIE UCTOUHUKHU SHEPTUU

4.4

OO0ue mpencTaBieHUs] O MPOMBIIUIEHHBIX CIIOCO0aX MOMY4YEeHUS XMMUYECKHUX
BElIeCTB (Ha MpUMEpE IMPOU3BOJCTBA aMMHaKa, CEpHOW KUCIOThI). UepHas u
nBetHas  Metayuryprus. CTekiio M CWIMKAarHas  IPOMBIIUIEHHOCTD.
[TpombiienHast ~ opranuueckas  xumusg. Celppe I8 OpraHMYecKOn
IIPOMBILUIEHHOCTH

Tumnsr PAaCUYCTHBIX 3a1a4

5.1

PacueTsl Macchl BelIeCTBa HIIHM o0beMa ra3oB IO HU3BCCTHOMY KOJMNYCCTBY
B€IICCTBa, MaCC€ NN O6T)€My OJHOT'O M3 YYaCTBYIOHIUX B PCAKIIMH BCIICCTB

52

Pacuets! TemnioBoro 3 dexra peakuuu

53

PacueTsl 00bEMHBIX OTHOIIEHHI ra30B IMpU XUMHUYCCKUX PCAKIUAX

54

Pacuetsl macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIA OJTHO
13 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )

5.5

Pacuersl MaccoBoil wiM OOBEMHOW JOJNM BbIXOJAa NPOAYKTa pEaKIUH OT
TEOPETUYECKU BO3MOXKHOIO

5.6

Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIIH OJTHO
W3 BENIECTB JaHO B BHJIE pacTBOpa C OMNPEACICHHONM MacCOBOM JOJeH




PacTBOPEHHOTO BEIIECTBA

5.7 Pacuersl ¢ wucnonp3oBaHMeM MOHATHH  "MaccoBas gois", '"MoJspHas
KOHIleHTpauus'", "pacTBOPUMOCTD"
5.8 Haxoxnenne MoJekyasspHO ¢GOpMYyJIbl OpPraHMYECKOTO BEIIeCTBa IO  €ro

MJIOTHOCTA M MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJISAIIMX B €r0 COCTaB, WU IO
MPOIYKTaM CrOpaHUs
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