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HOACHUTEJBHAASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YpOBHE CpEeIHEr0 o0O0mero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit Deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAaMMBbI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), mnpencraneHHbIX B DefepaibHOM  TOCYIapCTBEHHOM
oOpazoBarensHOM ctangapTe COO, ¢ yuétom KoHuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamusax Poccuiickoit deaepariumy,
pealn3yIoX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEHUN
«Crparerum passutus BocnuTanus B Poccuiickorn @enepannu Ha nepuona a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oOmieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011ieo0pa3oBaTeIbHON OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYXUT 3aBEpLIAIOLIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPhI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3710POBBIO
U TpUPOJIHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHe OOydarolIuXcsl Ha
YPOBHE CpeJTHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOT0 IpeIMETa « XUMHUSI»,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAEIEHBI B INPOrpaMMe IO XHUMHH C
y4€ToM crenu@uKkd HayKu XUMHH, € 3HA4YCHHS B TMO3HAHUM TPUPOJLI U B
MaTepHalbHOW XKU3HU OOILIECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanust B Poccuiickoit deneparuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT ocoOyio pojb B
COBPEMEHHOW IMBMIIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3J[aHHE LIETOCTHOIO MPEACTABJICHUSI 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0O MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAayKaMHu, XUMHS CTalla
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIITHOTO
TpyJla W >KM3HM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBliEHa Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM JJs  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKkon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» c@opMupoBaHa B MpPOTpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEeHHI0 ydeOHOro marepuajga U OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHHH BeriecTB. CBeieHus 00 3ydyaeMbIX B Kypce BEeLeCTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JIO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coenquHeHUM. B Kypce  OpraHMyecKoM  XUMHMM  [OJIy4arOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Tox HOBBIM yrioM 3peHUss B mpeameTe «Xumus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUS
TEOPETUUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMUSD» O00yYaronmuMcsl TMPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs I0NONHsIeTcs B Kypceax 10 u 11 kimaccoB anemeHTaMu
CoZlep KaHMs, UMEIONMUMU KYyJIbTYPOJOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3M XHMHUH C JAPYTUMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUM XMMUH, TOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCSA B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKHA OCMBICITMBATH HHPOPMAITHIO ¥ IPUMEHSATH €€ /Il IOTIOTHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
[EJIOM COJIEp’)KaHue Y4eOHOro mpeamera «XuMHUS» JAHHOTO YPOBHSI WM3YUYEHUS
OpPHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYUAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepUalibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTaHNIECKOTO MHpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBJICHUHN MyTEM DKCIIEPUMEHTA
W pEIICHUsS TMPOTUBOPEUYHM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpoOIeM, a
TaK)Xe Mpo0JIeM COEpeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AINH
OoOy4Jaronmxcss MPUHITHIE NPOrPaMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAITBHBIX YUSOHBIX ACHCTBUHN, MMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3IMIHBIX
BUJIOB JICITEIILHOCTU: peIlIeHUs TpoOsieM, TOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mnpakTuke mpemnojgaBaHWsS XMMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IIPHU OMPEACICHUH
COJIEPKATEIIbHON XapaKTePUCTUKH IIeJIed W3Yy4YCHHS MpeaMeTa HalpaBICHHEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUCCKOU
NESATETLHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4ECHUS
MIpEeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMHM LEJISIMU W3YUYEHUsS INpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistrOTCA:

o (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIAMEHTAIbHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINI, HEOOXOIMMBIX I MPUOOPETEHNS YMEHUI
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
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CUCTEME CpefHero oduiero oOpazoBaHusi. CerogHs B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENEHH OTIAETCS NPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIOIEr0 HE HabOpoOM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHUSMHU
aAKTUBHOTO IOJYYEHUs 3HAHUI U IPUMEHEHUS UX B PEATBHOM KU3HU JUUISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yYE€HUHU NIpeIMETa « XUMUS JOMUHHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

ajanrtanusi o0y4aronMxcsi K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
GbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHue y OOyyaromMXcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCcKa, aHanu3a U 00padoTKu MHQPOpMaLUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI ONbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWW XHMHH, a TaKXe JUIsl OLEHKH C IO3MLIHMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKAa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydaroumxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUU, €€ BAXXKHOW PONM B PEHICHUU TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJNYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B ydeOHOM miaHe cpenHero ooOmiero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«XUMHA», U3ydaeMblii Ha 0a30BOM YpOBHE, SBIIETCSA OOSA3aTEIbHBIM YUEOHBIM
PEIMETOM.

OO11ee uncao 4acoB, OTBEAEHHBIX JJIs1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gac B Hezento).



COJAEPKAHUE OBYUYEHUSA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE MT0s10KeHUs. CTPYKTYpHBbIE (POPMYIIbI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemniects. HoMmeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPUBUAIbHBIC HAa3BaHUS
BKHEHIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BELECTB U MaTepUalaMy Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOIIOACHHE M OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeIleHuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTUIEH U NPOIUJIEH —
MPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyramuen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psil. ALlEeTUIICH
— TpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKME U XMMUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NTOJIyYEHUE U MPUMEHEHHE. Tomnyon:
cocmas,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOTyUeHue u npumenerue. TOKCUIHOCTh APEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K Pa3IMYHbIM
KJIaccam.

[IpyponHble MCTOYHMKH YIIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrocoObl mepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3aMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuieKuu «Hed Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIIE€BOJOPOJIOB U TAIIOr€HONPOU3BOIHBIX,
IPOBEICHNUE IPAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJIYKTa PEaKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranuieckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C AaKTUBHBIMH MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHE. BoaopoaHbie CBsI3U MEXAy
MOJIEKYJIaMU CIIUPTOB. [lelicTBHEe MeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoroatoMHble  COUPTBL. OJTWUIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MIEIIOYHBIMU
MeTajUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOATOMHBIE CcrUpThI). JleiicTBUE Ha
opraHusM yenoseka. [[puMeHenune rauueprHa U STUIEHTIIMKOJIS.

®deHon: CTpOCHUE MOJEKYJbl, (U3WYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue enoua.

Anpnerunpl U kemouvl. DOpMaNBIErWA, aleTAIbJIETHA: CTPOCHHUE,
dusznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE MpeeNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTpOEHHE, (PU3NUECKHME U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOLIME s
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbiia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(puUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCHOT. ['uuponus
cioxHBIX 2hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjiacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeimii MoHOcaxapul: 0COOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3HUECKUe U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOJIOTHYeCcKast POJIb.
@otocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Henono3bl. PU3MYECKWE W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTANBHBIE METOJIbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHUE, HAOJIOJICHUE W ONMHMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anbaeruioB (OKMCICHHE aMMHUAYHBIM PaCcTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU M0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHenus. usnyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha TpuMepe TiauiuHa). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCHEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNU, CPEAHSIS MOJICKYJIApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peannsanus MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTeCTBEHHO-



HAYYHBIX TOHSTUW, TaK W TMOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU JJIsI OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, aroM, JJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (O€NKH, YIJIEBOIBI, KUPBHI,
(epMEeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBLHOIO IHUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaTbl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

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

[Iepnonnueckuii 3aKoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b Nepuoauyeckoro 3akoHa W llepumomnueckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepHoaaM.
3HaYCHUE NEPUOIMUECKOT0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJIpPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTue o mucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBI.
MaccoBas 10J1s1 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHN. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PAa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHYECKMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPALLECHUS SHEPTUHU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnekrponutuueckas auccounanusi. CuiapHble U ciialble 351eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYE€HUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XUMHYECKHX 3yieMeHToB Jl. 1.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIILI0 YHUBEPCATBLHOTO MHAUKATOPA, PEAKIIMU HOHHOTO0 OOMEHa), TPOBEACHUE
paKkTUYECKON paboThl « BiusiHMe pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaKkum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCITOIB30BAHUEM MTOHATUS «MACCOBASI IO
BEILIECTBAY.

Heoprannuyeckas xumus

Hemerannel. Ilosoxxenne HemetaisioB B Ilepuoaumueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpoa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuogmyeckont cucteMe XMMHYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHU METAJUIOB.



XUMUYECKHE CBOWCTBA BAXKHEWIIMX META/VIOB (HATpPUM, Kaluil, KaJlbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyueHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

ODKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTATLHBIX 3aJad, HAOJIOJEHHUE W OINMWCAHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT Y IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétpl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIH OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMuu B 0OECIEUEHUM KOJOTUYECKOM, SHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

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

UenoBek B MHpPE BEHIECTB M MaTECPUANIOB: BAXKHEHIINE CTPOUTEIIHHBIE
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasbl s JJEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHSIT U 3I0POBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIL30BAHUS MTPENapaToB OLITOBOM XUMHH B
TOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MEXNpeAMETHBIX CBA3€H MpU  HU3yYEeHUHM oOumEed
HEOpraHu4ecKkol XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMEepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBAa, (PU3NYECKUE BEIVMYUHBI U €IUHUIIBI HX
U3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOILIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTyPrHsi, MPOU3BOJCTBO
CTPOUTEIBLHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPerapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHaJIOB,
3JIEKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeIMETa «XHUMHsD» Ha YpPOBHE CPEOHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolIUMXCsl PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKaMHU, MPUCYIIMMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS TpeaMeTa «XHUMHS» JOCTUTalTCs B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSATEIBHOCTHU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM U TpPaBWIAMH  TOBEIEHUS,  CIOCOOCTBYIOUIMMHU  IpOIECcaM
CaMOITO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[103HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IIEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHcKOro BOCIUTAHUSA:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACSITENFHOCTH MPU CO3aHUH YUEOHBIX
MIPOEKTOB, PEIICHNH YUEOHBIX U TTO3HABATEIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3JIUUYHbBIX BUJIOB YUEOHOU AESITEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJbTaT
JUINTENIbHBIX ~ HAONMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YUYEHBIX U MPAKTUKOB;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHUE M TMOCTYNKU CBOMX TOBApHUILIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370poBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH TPAaBWJI MHAWBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

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

S) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/a4y
COI[MAILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGeCcCHuil pa3IudHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYLY, JIOJIAM TPyAa U PE3yJIbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIEe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa HSKOJIOTHYECKUX MPOOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COIUATIBHOM CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus. BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOTHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUUYECKHUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKE, CIOCOOHOCTM UM YMEHHUS aKTUBHO MPOTUBOCTOSITh HJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHMS €€ poju B
bopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBlieHuss 00 OKpYKaroIeM MHUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TyMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYJIbTYphl, PEIICHUH TJIOOATBHBIX MPOOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIMIIMHBLI, 00ECIICUCHUU YCIOBUMN
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIeHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIH30BATh
NoJly4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



MPOUCXOASAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOIyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS JUIs
peleHus mpodiieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHsI yU€OHOTO IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUsI BKIIOYAIOT:

3HaUYMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPa’KarolIue
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTEMA, HayYHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccleq0oBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUe);

yHHUBEpCcaJbHble yueOHbIE NENUCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIC,

PETYJIATUBHEBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATTLHOM KOMIIETCHITMHN O0yYarOIINXCS;
CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS W YHUBEPCAIbHBbIC y4eOHbIC
JICVCTBUS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH YueOHbIMU NMO3HABATEJIbHbIMH
AeUCTBUSIMM:

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOSITeIbHO  (OpPMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUA U yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWUS W KPUTEPUH I KIACCU(UKAIMKM BEMIECTB U
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyra, ypaBHEHUE XUMUYECKOU peakIuu
— MPU PEIICHUHU YYEOHBIX TMO3HABATENBHBIX U MPAKTHUUECKUX 3a]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX PU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
peaKuuii;

dbopMyITUpPOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS], UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
mpolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHpoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYYHO-
NONyJIsIpHAasl JIMTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPAaBOYHBIE IOCOOuSs,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(MOPMALMIO PA3IUMYHBIX BUAOB U (PopM
MpEACTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEYUBOCTS;



bopMyTUpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOJbI MPU TOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

WCIOJIb30BATh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIuen: MPUMEHITh MEXIpeIMeTHbIEe ((PU3NYecKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYXJ1a€MOM TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO MJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BBITIOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHWS TMO3UIIUN B
X0J1e 00CYKICHUS 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JIeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh NpEIaraéMblid ajroput™m JACHCTBUN mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIEJA0BATENbCKUX 3ajad, BbIOMpaTh Hambosee
b (EeKTUBHBIN CMOCO0 MX peHieHus ¢ Y4ETOM TOJMYyYEeHHUS HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBICHUMN MPUPO/IBI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JHYHOCTH, €€ (DYHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI PEIEHUSI MPAKTUYECKHUX 3a/1a4 U HKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XUMHUYECKH HJIEMEHT, aToM, JJEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJIIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHATbHAS TPYIINa, pauKall,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIINE COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemniectB A. M. BytiepoBa, 3aKOH COXpaHEHUSI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XWMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKallkue B OCHOBE IOHUMAHUS NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISIBIISATh XapaKTEPHbIE TMPU3HAKU TOHSTHH,
YCTaHABIIUBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHNU COCTaBa, CTPOCHHUSI U MPEBPAICHUN OPTaHUYECKUX COCTUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHWYECKMX BELIECTB Ui WIUIIOCTPALUHA UX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpylnne CoelWHEHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKallne
COCJIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaThb KM Ha3BaHUS II0
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIIEH, alleTUJIEH,
ATWICHTJINKOJb, TIHIEpUH, (eHos, (HOopMalbIeTH, aleTaabIeTul, MypaBbUHAs
KHUCJIOTa, YKCYCHas KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, IJII0K034,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISTh BHUJBI XUMHUYECKOM CBS3U B
OPTaHUYECKUX COCIMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. bytiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUIHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJICH, alleTUIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
aleTanbAeTU, MypaBbiHasl U YKCYCHAsl KMUCIIOTBI, TII0K03a, KpaxmaJl, 1eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HHUMHU
YPaBHEHUSIMA COOTBETCTBYIOIMX XWMHUUYECKHX PEAKIUHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
MIPUMEHEHHUE TPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOJUTH BBIUYMCICHUS 10 XHUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH TUTAHHUPOBATH W BBITIOJHATh XWMHUYCCKHM
HKCIIEPUMEHT (TIPEeBPAILIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypanus 0CIKOB ITPU HArPEBaHHH, IIBETHBIC PEAKIIMHA OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MAaCHOCTH TMpU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJNbTaThl XUMHYECKOTO
DKCIIEpUMEHTAa B (OpME 3alMHuCH YpPaBHEHUN COOTBETCTBYIONIUX PEAKIUA U
(dbopMyIUpPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTHYECKH aHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMaIMIO, TOy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBWjia  DKOJOTHUYECKH
[€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATETLHOCTH B IIENISIX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0CO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALCHUS KX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIO0BEKA;

JUIsi 00yYaroumxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEHUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass M HeopraHudecKas
XAMUSD) OTPAXKaKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, POJIM XUMHUH B ITIO3HAHUU SIBJICHUN IPUPOJIBI,
B (OPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOJUMOM JUIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KoBaJICHTHAs, MOHHAS, METAJUIMUECKas, BOJIOPOJIHAS ), KPUCTAJUTMICCKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAS JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHHWMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJIOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTaHMIECKUX
BEIIIECTB B OBITY U IPAKTUYCCKOMN ICSITEIILHOCTH YEJIOBEKa,

c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHUH,
YCTAHABJIUBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HETalEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTH YMEHUHN OMpPEAEIATh BAJICHTHOCTb U CTENEHb OKUCIICHHUS
XUMHYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTAaBa, BHJ XUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUNINYECKAsl, BOJOPOJHAs) B COCAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJISIpHasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpe/ibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENENEHHOMY KIaccy/Tpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
N. MenpeneeBa u I€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepruonos Ilepnoanueckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, uMcnonb3yst NOHATUA «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
MU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCJIMHEHHMH IO MepuoiaM U
rpynnam [lepuognueckont cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOICTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXAY HEOPraHM4YeCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3JIMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrolIMX BEIIECTB, TEIIOBOMY
ahdexTy peakunu, U3MEHEHUIO CTENEHEW OKUCICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKiMM, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTaBJISATh YpPaBHEHHUSA pPEaKUUW pa3IHUHbIX
THUIIOB, TOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT 1O KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHbI COCTaB pa3UYHBIX HEOPraHWYECKUX BEUIECTB, pPAcCMO3HABaTh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHH  PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHYECKHUE MPOLECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMEHUI NPOBOAUTH BBIYUCICHHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI T'a30B MPU
XMMHUYECKUX pEaKLHUsiX, Macchl BeELECTBA WM O00bEMA ra3oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUUu
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUs MAacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAoi M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwia oOpallleHus C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBIOJTHEHHUIO J1a00paTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3joKEHUe IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONPENENICHUE CpeNbl pPacTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInHu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHBbIE pEakIMU Ha CyabQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiub» u «HeMmetamnbe») B COOTBETCTBHM C IpaBHIIAMU TEXHUKH
0e30macHOCTH TIPU OOpAIlEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pY0BaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIMil U (POPMYIUPOBATH BHIBOBI HA OCHOBE 3THX
pe3yJIbTaToB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIMU3UPOBATh XHUMUUYECKYIO
uHGOpMAIIMIO, TONYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, MHTEepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TpaBUJia  AKOJOTHYECKU
1eJIeCO00pa3HOro0 TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOLIEH MPUPOJHON Cpeabl, OCO3HABATH
OMMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [I/IK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIEHUS H
IIPEAOTBPALLIECHUS UX BPEAHOTO BO3JACUCTBHSI HA OPraHU3M YEJIOBEKA,;

JUIsl 00yYarommxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbS: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XMMHYECKUX

bopmyI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos
HaumeHnoBaHue pa3aesioB DJIeKTpOHHbIE (HH(POBDHIE)
Ne i/mn Konrpoabnbie IIpakTuueckue
U TeM NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThI
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMHH
[Ipenmer oprannyeckoit
11 xuMuu. Teopust CTpoeHUs 3 https://interneturok.ru/h/biblioteka/khimiia/10-
' OPraHUYEeCKUX COCTMHEHUHN klass
A. M. bytnepoBa
Hroro no pazaeny 3
Pa3znen 2. YrieBoaopoasl
TIpeiebHbie YIIeBOI0POIbI https://interneturok.ru/h/biblioteka/khimiia/10-
21 — aJIKaHEI 2 klass
Henpenenbabie https://interneturok.ru/h/biblioteka/khimiia/10-
2.2 YIJIEBOJAOPOBI: AJIIKEHBI, 6 1 klass
aJIKaINEHBI, aJTKUHBI
. ApomaTuuecke , https://interneturok.ru/h/biblioteka/khimiia/10-
' YIJIEBOAOPOIBI klass
IIpupoaHbIE HICTOYHUKHU https://interneturok.ru/h/biblioteka/khimiia/10-
2.4 YIJIEBOJAOPOJOB U UX 3 1 klass
nepepadoTka
Hroro no pazneny 13

Paspnen 3. Kuciiopoacoaep:xaniue opranniecKue coeIuHeHUs




https://interneturok.ru/h/biblioteka/khimiia/10-

3.1 Crnuprel. @eHon 3 klass
Anberibt. KapGorossie https://interneturok.ru/h/biblioteka/khimiia/10-
32 kucnothl. CoxkHbIe 3(hu ! klass
. pBI
https://interneturok.ru/h/biblioteka/khimiia/10-
33 VYraeBoast 3 klass
Hroro no paszneny 13

Pasnen 4. AzoTconepxkaime opraHudeckue coeJMHeHust

AMUHBI. AMUHOKHUCIIOTEL.

4.1
benaxu

Hroro no pazneny

3

3

https://interneturok.ru/h/biblioteka/khimiia/10-
klass

Pasnea S. BeicokoMoOJIeKyJISIPHBIE COCANHEHUS

[Inactmaccel. Kayuykn.

https://interneturok.ru/h/biblioteka/khimiia/10-

> Bomokna 2 klass
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xeioB u

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBbIE)

Ne ni/m Kontpoabnbsie IlpakTuueckue
TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoThI
Pa3znen 1. Teopernueckue 0CHOBbI XUMHH
CrtpoeHue aTOMOB. https://interneturok.ru/h/biblioteka/khimiia/11-
Ilepronnueckuii 3aKOH 1 klass
1.1 [lepuoanueckast cucrema 3
XUMHUYECKUX 351eMeHToB J[. 1.
MenneneeBa
. Crpoenue BelecTsa. A https://interneturok.ru/h/biblioteka/khimiia/11-
' MHoroo6pasue BeLIeCTB Klass
https://interneturok.ru/h/biblioteka/khimiia/11-
1.3 XUMUYECKUE PEAKIIUU 6 1 1 klass
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumusi
https://interneturok.ru/h/biblioteka/khimiia/11-
2.1 Meranmnbt 6 1 klass
https://interneturok.ru/h/biblioteka/khimiia/11-
2.2 Hemetannst 9 1 1 klass
. CBA3b HEOPTAHMUECKHX 1 , https://interneturok.ru/h/biblioteka/khimiia/11-
' OpraHWUYECKUX BEIIECTB Klass
Hroro no pazneny 17




Pazgen 3. Xumus u ;Ku3HbL

https://interneturok.ru/h/biblioteka/khimiia/11-

3.1 XUMHA U KU3Hb 4
klass

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 34
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuectBo yacos Hara
DJIeKTPOHHBbIE HU(PPOBLIE
n/ Tema ypoka Bceer Kontpoabnbl = IlpakTnyeckn  HU3y4YeHH
o0pa3oBaTe/bHbIE pecypchl
I 0 e padoThbI e padoThbI A
[Ipenmer https://interneturok.ru/h/biblioteka/khimiia/1l
OPraHN4YeCKON XUMHUH, 0-klass/predmet-organicheskoy-himii-roly-
1 N 1 : ; .
¢€ BO3HMKHOBEHHE, organicheskih-veshestv-v-zhizni-cheloveka/l
pa3BUTHE U 3HAYCHUE
Teopust ctpoeHus https://interneturok.ru/h/biblioteka/khimiia/1
OpraHUYeCKUX 0-klass
2 coenuHeHud A. M. 1
bytneposa, e€
OCHOBHBIE MOJIOKEHUS
IIpencrasnenue o https://interneturok.ru/h/biblioteka/khimiia/1l
KJaccupuKaluu 0-klass/kachestvenniy-i-kolichestvenniy-
OpraHUYeCKUX sostav-organicheskih-veshestv-prosteyshaya-
3 BEIIIECTB. | i-molekulyarnaya-formuli/1
Howmenxkiarypa
(cucremaTnyeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpPTraHWYECKUX BEIIECTB
AJIKAHBL: COCTAB I https://interneturok.ru/h/biblioteka/khimiia/1
4 crpoene, 1 0-klass/prirodnie-istochniki-uglevodorodov-
TFOMOJOTHYUECKHH PT pererabotka-nefti/1
5 MertaHn u 3TaH — | https://interneturok.ru/h/biblioteka/khimiia/1
[IpOCTEUILINE 0-klass/alkani-himicheskie-svoystva-




MMpeaACTaBUTCINU
aJIKaHOB

radikalynoe-zameshenie-na-primere-reaktsii-
galogenirovaniya/l

AJIKEHBI; COCTaB U

https://interneturok.ru/h/biblioteka/khimiia/1l

6 CTPOEHHUE, CBOMCTBA O-klass

OTUJIEH U IPONUJIEH — https://interneturok.ru/h/biblioteka/khimiia/1
7 MpOCTENIINE 0-klass

peICTaBUTENN

AJIIKEHOB

[IpakTudeckas padora https://interneturok.ru/h/biblioteka/khimiia/1
2 Ne 1. «Ilonyuenne 0-klass

STUJICHA U U3yUeHUE

€ro CBOMCTB)»

Ankanuensl. byraguen- https://interneturok.ru/h/biblioteka/khimiia/l

1,3 u meTunOyTaaueH- 0-klass
9 1,3. Ilony4yenue

CUHTETUYECKOTO

Kay4yKa U pe3UHbI

AJIKWHBI: COCTaB U https://interneturok.ru/h/biblioteka/khimiia/1

0COOEHHOCTH 0-klass

CTPOEHHS,

TOMOJIOTHYECKUHN PSII.
10

AneruiieH —

MPOCTEUILIHI

MpeJICTaBUTEND

AJIIKUHOB

Beruncnenus no https://interneturok.ru/h/biblioteka/khimiia/1l
11 YPAaBHEHUIO 0-klass

XUMHYECKOM pcaknuun




12

ApeHbl: 6eH301 U
TOIYyOJ. TOKCHYHOCTh
apeHoB

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

13

I'eneTnueckas CBI3b
YTJIEBOIOPOOB,
MIPUHAICKAITUX K
pa3JII/I‘-IHLIM KJ1accamM

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

14

[Ipuponusie
UCTOYHUKHU
YTJIIEBOOPOAOB:
HOPUPOIHBIH ra3 u
MOy THBIE HETSIHBIE
ras3sl, HepTh U
IIPOIYKTHI €€
nepepadoTKu

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

15

[Ipuponnsie
UCTOYHUKU
YTJI€BOAOPOAOB:
IIPUPOJHBIN ra3 u
MOITy THBIE HEPTSIHBIE
rassl, HepTh U
IIPOIYKTHI €€
nepepadoTKu

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

16

KontponpHas padota
0 pazjerny
«YTIeBOOPOIBI

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

17

[Ipenenbusie

OIHOATOMHBIC CIIUPTHI:

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass




METAHOI U DTAHOIL.
Bonoponnas cBsi3b

MHoroaToMHbIe https://interneturok.ru/h/biblioteka/khimiia/1
13 CIIUPTHI: 0-klass

STUJICHIJIUKOJIb U

[JIALEPUH

®deHout: cTpoeHue https://interneturok.ru/h/biblioteka/khimiia/1

MOJIEKYJIBI, 0-klass
19 buznueckue u

XUMHYECKHE CBOICTBA,

pPUMEHEHUE

AJbIeruIbL: https://interneturok.ru/h/biblioteka/khimiia/1
20 dbopmanbaerua u 0-klass

aneTanpaeru. AIeToH

OIHOOCHOBHBIE https://interneturok.ru/h/biblioteka/khimiia/1

npeJienbHbIe 0-klass
21 KapOOHOBBIE KUCIIOTHI:

MypaBbUHAs U

YKCyCHas

[MpakTudeckas padora https://interneturok.ru/h/biblioteka/khimiia/1
2 No 2. «CBoiicTBa 0-klass

pacTBopa yKCyCHOM

KHUCTIOTBD)

CreapuHoBas u https://interneturok.ru/h/biblioteka/khimiia/1

OJICMHOBAs KHCJIOTHI, 0-klass
23 KaK TPeICTaBUTENIN

BBICHINX Kap6OHOBLIX
KHUCJIOT




24

Mpina kak cosn
BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe
JICUCTBUEC

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

25

26

27

28

29

CrnosxHble 3(hUpsl Kak
MIPOU3BOIHBIC
KapOOHOBBIX KUCIIOT.
I'maponns cnoxxHbIX
a¢upoB

Kupsl: runponus,
MPUMEHEHHUE,
Ouosaoruyeckas poiib
KUPOB

VYrieBobl: COCTaB,
KJIacCU(pUKaIHSI.
Baxneitmume
MIPEICTABUTEIIH
TITF0K03a, PPYKTO3a,
caxaposa

Kpaxman n nemtonosa
KaK IPUPOJHBIE
MOJIUMEPBI

KonTtpomnpHas pabora
o pazzaeny
«Kucnopozaconepxaiiu
€ OpraHu4ecKue
COeTUHEHUSD/
Bceepoccuiickas
nmpoBepovHas paboTa

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass




30

Ob6mas
XapaKTePUCTHKA
A30TCOJIEPIKAIIIIX
OpPraHu4eCcKux
COCTUHEHUI /
Bcepoccuiickas
poBepovHasi paboTa

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

31

32

AMMHBI: METHJIAMHUH U
AHWJINH

AMHWHOKHUCIIOTHI KaK
amQoTepHbIe
OpraHUYecKHe
COCIMHEHMS, X
OMOJIOrHYECKOe
3HadueHue. [lenTumpr.
benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIC
COCIMHCHUS

https://interneturok.ru/h/biblioteka/khimiia/1

0-klass

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

33

34

OCHOBHBIE TTOHATHS
XUMHUHU
BBICOKOMOJICKYJISIPHBIX
COCIMHEHN N

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN.
ILnactmaccel, KayuykH,
BOJIOKHA

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass

https://interneturok.ru/h/biblioteka/khimiia/1l

0-klass




OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




11 KJIACC

MEePUOJNYECKOI0 3aKOHA
1 CUCTEMBI XUMHNYCCKUX
anemeHTtoB J[.1.
MeneneeBa B pa3BUTHH
HAyKU

Ne KouuyecTBO 4acoB Jara
JJIeKTPOHHBbIE LU (PPOBHIE
n/  Tema ypoka Bcer  Koutpoabnbl  IIpakTHuyecknm  HM3yYeHH
o0pa3oBaTe/ibHbIE PeCYpPChI

I 0 e padoThbI e padoThbI f
XUMHYECKUN DJIEMEHT. https://interneturok.ru/h/biblioteka/khimiia/1
ATOM. DJIEKTPOHHAS 1 1-klass
KOH(UTypaIus aToMoB
[Tepuonnueckuii 3aKOH U https://interneturok.ru/h/biblioteka/khimiia/1
[Tepuonuueckas cucrema 1-klass
XHMHYECKHUX DJIECMEHTOB

2 . . MenpeneeBa, ux 1

CBSI3b C COBPEMEHHOM
TEOpUel CTpOEHUs
aTOMOB
3aKOHOMEPHOCTH https://interneturok.ru/h/biblioteka/khimiia/1
W3MEHEHMS CBOMCTB 1-klass
XUMHYECKUX JIEMEHTOB U
UX COCMHEHUH 0
TpyIIaM U TEPUOIaM.
3HaueHne 1

CrtpoeHue BemiecTna.
XnMuyeckas CBA3b, €€
BHUIBI;, MEXaHU3MBI

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass




oOpa3zoBaHHs
KOBAJIEHTHOM CBSI3H.
Bonoponnas cea3b

BanentnocTs.
DIJIEKTPOOTPULIATEITLHOCT
b. CTeneHp OKUCIICHHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOCHUSA

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

[TonsiTue 0 AUCTIEPCHBIX
cucteMmax. MlcTnHHEBIE 1
KOJUIOUJTHBIE PACTBOPBI.
MaccoBas 1071 BeliecTBa
B pacTBOpE

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIUHCHHH.
I'eneTnyeckas CBsI3b
HEOPraHUYECKUX
BEILIECTB, Pa3IUYHBIX
KJ1aCCOB

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

Knaccudukanus
XUMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHHUs MaCcChl
BEILIECTB; 3aKOH

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass




10

11

12

13

COXPAaHEHHUS U
IIPEBPALLCHUS SJHEPTUU
IIPU XUMUYECKUX
peakuusax

CKOopoCTh peakuuu.
OObpaTumbie peakili.
XUMHUYECKOE PAaBHOBECUE

[IpakTuueckas pabora No
1. «BausiHME pa3Iu4HbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakinm»

DNEeKTpOIUTHYECKAst
nuccouuanus. [lonsarue o
BOJOPOJTHOM IOKa3aresne
(pH) pactBopa. Peakiiuu
HMOHHOT0 OOMeEHa.
I'mpponus opraHndecknux
Y HEOPTaHUYECKHUX
BELIECTB

OKUCITUTEITHFHO-
BOCCTAaHOBHUTEIIbHEIC
peaknuu. [lonstue 06
AJIEKTPOJIN3E PACIIIaBOB U
pacTBOpPOB coOJEr
KonTponpHas pabota mo
pazneny «Teoperuueckue
OCHOBBI XUMHI)

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass




14

MeTamisl, UX HOJI0KECHUE
B [Iepnoanueckoit
CUCTEME XMMHYECKHX
anemeHToB /[. U.
MenneneeBa u
0COOEHHOCTH CTPOEHUS
aroMoB. O0mue
(hu3uYecKre CBOMCTBRA
METaJJIOB

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

15

CIuiaBbl METAJIIOB.
DNEeKTPOXUMUYECKUN P
HaIpsKEHUH METaJUIOB

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

16

XHUMHUYECKHE CBOMCTBA
Ba)KHEHUIITNX METAJIOB
(Hatpuii, Kanui,
KalbIAi, Maraui,
ATIOMUHUI) U UX
COCIMHEHH I

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

17

XHUMHUYECKHE CBOMCTBA
XpoMa, MeIu 1 uX
COETUHEHUN

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

18

XHUMHUYECKHUE CBOMCTBA
IIMHKA, JKeJIe3a U UX
COETUHEHUN

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

19

ITpakTruyeckas pabora Ne
2. "Pemienne
9KCIEPUMEHTAIBHBIX
3ajad 1o TeMe
«Metamnby»"

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass




Hemeramisl, ux
I10JIO)KEHUE B
IIepuonnueckoii cucreme

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

20 XUMHYECKHUX IJIEMEHTOB

. . MenneneeBa u

0COOEHHOCTH CTPOEHUS

aTOMOB

du3znueckue CBOMCTBA https://interneturok.ru/h/biblioteka/khimiia/1

HEMETAJIJIOB. 1-klass
)1 AItoTponus HEMETAIOB

(Ha mpuMepe KUCIopo/a,

cepsl, pocdopa u

yriepoja)

XHUMHUYECKHE CBOMCTBA https://interneturok.ru/h/biblioteka/khimiia/1
22 rajoreHoB, CEpbl U UX 1-klass

COCMHEHMI

XUMUYECKHE CBOMCTBA https://interneturok.ru/h/biblioteka/khimiia/1
23 a3ora, gocdopa u ux 1-klass

COeIMHEHU

XuMHuYeCcKre CBOMCTBA https://interneturok.ru/h/biblioteka/khimiia/1
24 yIjIepoza, KpEMHHUS U UX 1-klass

COeIMHEHU

[IpuMeHeHne BaxxHENIINX https://interneturok.ru/h/biblioteka/khimiia/1
25 HEMETAILIOB U UX 1-klass

COEJIMHEHU I

O6o06menue https://interneturok.ru/h/biblioteka/khimiia/1
26 CHCTeMaTHu3alus 3HaHuH 1-klass

no teMe «HemeTasuib.
Brmaucnenus no




27

28

29

30

31

YpPaBHEHHUSAM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKUE
pacyérnl

[IpakTrueckas padota No
3. «Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
"Hemertasnsi"»

KoHntposbHas padota mo
TeMaM «MeTab U
«Hemeramuien

HeOpFaHI/I‘leCKI/Ie n
OpraHn4YCCKHUC KUCJIOTHI.
HeOpFaHI/I‘leCKI/Ie n
OpraHU4Y€CKUC OCHOBAaHUA

AmpoTepHbIe
HEOpPraHUYECKUE U
OpraHUYECKHE
COEMHEHMUS.
I'enernueckas cBs3b
HEOpPraHUYECKUX U
OpPraHUYECKUX BEILECTB

Ponp xuMuu B
obecrieueHUN
JKOJIOTUYECKOMH,
SHEPreTUYECKON U
MHIIEBOM OE30ITaCHOCTH,
Pa3BUTHU MEAUITUHBI

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass

https://interneturok.ru/h/biblioteka/khimiia/1
1-klass




[Ipencrasnenus 06 https://interneturok.ru/h/biblioteka/khimiia/1
OOIIMX HAYYHBIX 1-klass
0 MPUHLMIAX |
MIPOMBIIUIEHHOT O
MOJYYECHUST BAXKHEHUIINX
BEIIIECTB
UYenoBek B MUpE BEILLIECTB https://interneturok.ru/h/biblioteka/khimiia/1
33 1 1-klass
Y MaTepHUaioB .
XUMHS 1 310pOBbE https://interneturok.ru/h/biblioteka/khimiia/1
34 1 1-klass
yeJoBeKa 4L-Klass
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHOM NMPOrPaMMBbI CpelHero o01ero od0pasoBanus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMUpOBaHHOCTH MPEACTABICHUI O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XHMHHU B IO3HAHUU
SABIIGHUN TPUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pEeIICHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIJIKOYACT:
OCHOBOIIOJIAraroIIre MMOHSATHUS (Monekymna, BaJICHTHOCTb,
AJIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YrIEpOAHBIN CKelerT,
byHKIMOHANBHAA ~ TpyMMa, pajauKan,  H30MEpHs, HU30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, YTJIEBOJAOPOABL, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(YyrneBoapl, KHUpbI, OETKH1), MOHOMED, TTOTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJY4YCHHH U O€30macHOM
WCIIOJIb30BAHUM BAXXHEUIIUX HEOPraHUYECKHMX U OPTaHMYeCKHX

BCIICCTB B 6BITy u HpaKTH‘{CCKOﬁ JACATCIIbHOCTH YCJIIOBCKA

1.3

1.4

CdopMupoBaHHOCTb YMEHUU BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHaBIMBATb WX  B3aUMOCBA3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIUE IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAILCHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUN UCTIOTIB30BaTh XUMUYIECKYIO CHMBOIUKY
JUTSL COCTABJICHHUST MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoOW) (OpMyJT OPraHMYECKUX BEIIECTB W ypaBHEHHM
XUMHYECKUX  peakUud,  M3TOTaBIMBATh  MOJEIH  MOJIEKYT
OpPTaHWYECKHUX BEIIECTB IJIS WLIIOCTPAIMH WX XUMHYECKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT YMEHHUH YCTaHABIUBATh MPUHAIIC)KHOCTD
W3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBYy M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpymnmne) CoeAHMHEHHH (yTIeBOIOpPObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIUHEHHS], BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTb MM Ha3BaHMUS [0 CHCTEMAaTUYECKOHN

HomeHknarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHSI TNPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOEHUs opraHuyeckux Beniects A.M. bytnepoBa ans o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUS MACChl BCIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKY.H?IPHI)IG COCAMHCHUA

CdopMupoBaHHOCTh YMEHUH TPHUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/ICNIbHBIX OPTaHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
STUJICHTIIMKOJb, TIUUEPUH, (eHON, (opMallbIeru, aneTanbIeru,
MypaBbMHAas KHUCJIOTA, YKCyCHas KHUCIOTa, OJIEMHOBAas KHCIIOTA,
CTeapuHOBasi KHCIIOTa, TIIOKO03a, (PYKTO3a, Kpaxmal, IeJUTI0i03a,

[JIMLIKH)

22

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
du3MYecKne W XUMUYECKHE CBOWCTBA THIHYHBIX TPEIACTaBUTENICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyTtanueH-1,3, metunOyraguen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOI, alleTaIbIACTH/I,
MypaBbUHAsA U YKCYCHasl KHCJIOTHI, TJTFOKO3a, Kpaxmal, IeUI0J03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

2.3

ChopMHUPOBaHHOCTH YMEHHS HILTIOCTPUPOBATh TEHETUUYECKYIO CBS3b
MEXJy TUIOUYHBIMUA NPEACTABUTEISIMU  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSMH COOTBETCTBYIOIINX

XUMHUYECKHUX PEAKIIUNA C UCTIOTH30BAHUEM CTPYKTYPHBIX (OPMYIT
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CdopMupoBaHHOCTH ~ YMEHHUSI  XapaKTepu30BaTh  HCTOYHHUKH
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOAHBIN Ta3, YTOJb), CIOCOObI
UX TepepaboTKM U MPAKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOJIb3YEMBIX B XUMUU
IpU W3YYCHUU BEIICCTB M XHMUYECKHX SBJICHUN (HaOIrO/IEHHE,
U3MEpEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIbH30BAThH
CUCTEMHBIC XUMHUYECKHE 3HAHUS I8 TPUHATHS pEIICHUH B
KOHKPETHBIX )KU3HCHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU M HX

IIPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHU COONIOAATH MpPaBHIA IOTH30BAHUS
XUMHYECKOH TOCYIOW M Jab0paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiia OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHSIMU

11O BBIIIOJHCHUIO ﬂa60paT0pme XUMHNYECKHUX OIIBITOB

ChopMupoBaHHOCTP ~ YMEHHH  IUIAHUPOBaTb W BBIIOJHSTH
XUMHUYECKUM SKCIEPUMEHT (IpeBpallleHusT OPraHUYECKUX BELECTB
IIPY HAarpeBaHuM, IOJyYEHUE OSTWIEHA M H3Yy4YEHHUE €ro CBOICTB,
KAUeCTBEHHbIE pPEAKUMU OpPraHMYECKHUX BEUIECTB, JE€HATypalus
O€JIKOB MPH HArPEBaHUH, [BETHBIE PEAaKIINU OCIKOB) B COOTBETCTBUU
C TpaBWJIaMHU TEXHUKH 0€30MMaCHOCTH MPH OOPAIIEHUH C BEIIECTBAMU
U J1a00paTOpHBIM  000pYZOBaHMEM; NPEACTABIATH PE3YIbTaThl
XMUMHUYECKOI0 JKCIepUMeHTa B ¢GopMe 3aluch  ypaBHEHHUH
COOTBETCTBYIOIIMUX peakuuid U (HOpMyIHpOBaTh BBHIBOJIBI Ha OCHOBE

9TUX PE3YyJIbTATOB
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3.5

CdopMupoBaHHOCTH ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA UCXOJAHOTO
BEIIECTBA WJIM TMPOJYKTa PEeakIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO M3 UCXOTHBIX BEIIECTB MU MPOTYKTOB PEaKIUH)
ChopMUpOBaHHOCT, ~ YMEHUH  KPUTUYECKM  aHAJIM3MpOBATH
XUMHUYECKYI0 MH(GOpPMAIUIO, MOITy4aeMyl M3 pa3HbIX HMCTOYHUKOB

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

3.6

ChopMHpPOBAaHHOCT, YMEHMI COOJIOATh TpaBUiIa SKOJOTUYECKH
1eJ1eco00pa3HOro MoBEACHHSI B ObITY M TPYAOBOH NEATEIbHOCTH B
LEJISIX COXPAHEHHs CBOETrO 3[0pOBbS M OKpPYXKAIOIIEH MPUPOIHON
Cpellbl, OCO3HABATh OMACHOCTh BO3/JEHUCTBUS Ha JKUBBIE OPraHU3MBbI
onpeeNEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAs CMBICII [TOKa3aTess
[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllUW), TOSICHATH Ha
IpUMEpax CrocoObl YMEHBIIECHHUSI M TPEAOTBPALICHUs UX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3Mm 4CJIOBCKaA

11 KJIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odopasoBanusi

TeopeTnyeckre OCHOBbI XUMUHU

Bnanenune cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYACT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHYECKHU  DJJIEMEHT,  aToM,
JMIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPUIATEIHHOCTD,
CTENEHb OKHUCJICHUS, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHAOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), paCTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALUSA, OKHUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM pEaKIHH, XHWMHYECKOE
pPaBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJIUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MenpaeneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMHH,
(haKTOJIOTMYECKUE CBEICHUS O CBOHCTBAaX, COCTaBEe, IOJYYCHUU H
0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIINX HEOPTaHUMYECKUX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA

ChopMUpOBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE NMPU3HAKU U
B3aMMOCBS3b W3YYCHHBIX IOHSATUMH, NPHUMEHATH COOTBETCTBYIOLINE
MOHATHSL TPU OMNHCAHUM CTPOEHUS U CBOICTB HEOPraHWYECKUX
BELIECTB M MX IPEBPAIICHUN; BBIABIATH B3aUMOCBSA3b XUMUYECKUX
3HAHMW ¢ TOHATHAMH U NPEACTaBICHUSIMHM  JIPYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB

BrageHne OCHOBHBIMM METOJaMM HAy4YHOI'O TO3HAHMsI BELIECTB U
XUMHYECKUX SIBJICHUM (HaOMI0JeHHe, H3MEpEeHHUe, SKCIEPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMHpoBaHHOCTh YMEHHMM ONpPENENsITh BAJIEHTHOCTh U CTEMEHb
OKHCJICHUSI XHMHYECKMX DJIEMEHTOB B COEJUHEHHUAX Pa3JIMYHOTO
coCTaBa, BMJ XMMHUYECKOH CBsi3W  (KOBaJCHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEETKH KOHKPETHOIO BEIIeCTBa (aTOMHasl, MOJIEKYJIsIpHas, HOHHa,

MeTaJUTHIeCcKas)

1.5

CdopmupoBaHHOCTH YMEHHI OMpeNEsaTh XapaKkTep Cpeibl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAUHEHUN




1.6

1.7

ChopMupoOBaHHOCTh ~YMEHHS  KIacCHU(DUUIUPOBATh XUMHUYECKHE
peakuuy 1o pa3IMYHbIM IPU3HAKaM (YUCITY M COCTaBy pearupyromux
BEIIECTB, TemIoBOMYy 3((deKkTy peakuuu, H3MEHEHHUIO CTerneHeil
OKHMCIICHMsSI ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYaCTHIO

KaTaJnu3aTopa)

ChopMUpOBaHHOCTb yYMEHUH COCTABIATh YPAaBHEHUS peaKIUi
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIC YPAaBHEHUS DPEaKLUN
HMOHHOIO0 OOMEHa, YYUTbIBas YCJIOBHS, MPU KOTOPBIX 3TH PEAKLMU

UAyT 00 KOHLA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEPKIAOLIUE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM IMYyTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BELIECTB

1.9

CpopMHUpPOBaHHOCTH YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1
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ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKON peakinu OT pa3indHbIX (JaKTOpPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHHS
XMMHYECKOTO PABHOBECHUS B 3aBUCMOCTH OT BHEUIHETO BO3/1EHCTBUSA

(npunnun Jle Hlatense)
OO6m1ast 1 HeOpraHU4vecKass XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch Ileprognueckoro
3akoHa .M. MenneneeBa  u JEMOHCTPHUPOBATH €ero
CHUCTEMAaTU3UPYIOILYI0, OOBICHUTEIBHYI0 W  NPOTHOCTHYECKYIO
byHKIIUN

ChopMupoBaHHOCTH ~ YMEHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJIEMEHTOB 1-4 mepuonos
[lepmonnueckoir  cucTeMbl  XMUMH4YeCKuX  anemeHTtoB .M.
MenieneeBa, UCIIONIb3Ys IOHTHUSA «S-, P-, d-DTIEKTPOHHbBIE OPOUTAIIN,
«IHEPreTUYeCcKre YPOBHMY», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS
CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAMHEHUH IO IEPUOJaM U
rpynmaMm Ilepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.M.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOICTBA HEOPraHMYECKHX BELIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATh CYIIICCTBOBAHUC T€HETUYECKOM CBS3U MCKOAY




HCOPraHN4CCKUMU BCIICCTBaAMu C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABJIMBaTh IMPUHAJICKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTAaBY K OMNPEIECIEHHOMY KJIacCy
(rpymre) coenquHeHu (IPOCThIe BEIIECTBA — METAUIBI U HEMETAILIBL,

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

ChopMupoBaHHOCTb YMEHUH UCIIOIB30BaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W YpPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKHCIBIA ra3, aMMUak, raméHas M3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XMMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOJATBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMOIIBKD  YpPaBHEHHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMupOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XAMHAYECKHH SKCIIEPUMEHT (pa3lioKeHUEe TEepOKCHIa BOJIOpOJAa B
MPHUCYTCTBUH KaTaIN3aTopa, OMpeIesIeHIE CPEeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO HMHJUKATOPA, BIUSHHE Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW pEaKIMH, PEaKIMU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha Cylb(ar-, KapOOHAT- U XJIOPU-
AQHWOHBI, HA KaTHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTABHBIX 3a/1a4
o reMaM «MeTtaiuib» U «HemeTanss») B COOTBETCTBHHM C IPAaBUIIAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  O0OpPYNOBAaHHMEM;  TPEACTABIATH  PE3YyJIbTAThI
XAMHAYECKOTO JKCIepUMeHTa B  (opMe 3amuch  ypaBHEHUH
COOTBETCTBYIOIUX peakuuil U (OpMyIHPOBATH BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

ChopMupoBaHHOCTH yYMEHUH COOMIOAATH MpaBWiIa IOJIb30BAHUS
XHUMHUYECKON TOCYION M J1Ta0OpaTOPHBIM O00OPYOBAHUEM, a TaAKKE
MpaBHJIa OOpAaIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHNYECKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHM  XapaKTEPHU30BaTh  XUMHYECKHE
MPOLIECCHI, JIEKAIINE B OCHOBE IIPOMBILLICHHOTO MOJIYYEHHUSI CEPHOM

KHCJIOTBI, aMMHaKa, a TaKkke cOpMUPOBAHHOCTH MPEICTABICHHUH 00




OGH_II/IX Hay4YHbIX TIpUHOUIIAX W  OKOJOTMYCCKHUX HpOGHGMaX

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMUS U KU3HL. PacuéTrl

3.1

3.2
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3.4

ChopMupoBaHHOCTH MPEACTABICHUI O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHH B IO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUs TPAKTHYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U IIPUPOJHON cpesie

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

(cpeacTBa MaccoBO KOMMYHUKaIUH, ceTb IHTEpHET U ApyTrue)

CdhopMupoBaHHOCTh yMEHHUH CcOOMIONATh MHpaBUIA HKOJOTHMUYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIHHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbS M OKPYKAKOIIEH NPHUPOIHOU
Cpelbl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACNEHHBIX BEIECTB, MOHMMAas cmblca nokaszarens [IJIK,
IOSICHATH Ha ITpUMEpax CIOCOOBI YMCHBIICHHUA U IMTPEAOTBPALICHUSA UX

BpCIAHOIO BOSI[GPJICTBHH Ha OpraHuv3M 4€JIOBCKa

3.5

ChopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHS  C
WCTIOJIH30BAHNUEM TIOHSTHS «MAaccoBasi JIOJISi BEUIECTBA B PacTBOPEY,
O0BEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIIUU BEIICCTB,
TEI0BOT0 3 (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAaHCHUA SHECPTIHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHUE U 3HAYCHHUE B
[IOJIyYEHUU HOBBIX BEUIECTB M MaTrepuajoB. Teopusi CTPOCHUsI OPraHUYECKHUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHUS

CtpykTypHble (OpPMYJIBI OpPraHMYECKUX BEIIECTB. [ OMOJNOTHS, H30MEpHUS.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJAMHApHBIE U KPAaTHbIE
cs3u. [Ipencrasienne o KiaccuPUKAIUN OPTaHUICCKIX BEIIECTB
Homenkiatypa oprannueckux CoeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHbBIE

Ha3BaHUS BaKHEHUIITHX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psA. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENM AKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOPEHMs), HAXOXKICHHWE B NPUPOAE, IMOJIyueHHE U
IIPUMEHEHHE

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONMWIEH —
MPOCTEHIINE MPEACTABUTENHN AKEHOB: (DU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUS, TUJpATallUd, OKHUCIECHUS U

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

2.3
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Anxaauensl: Oytamuen-1,3 u merunOyrtaaueH-1,3: cTpoeHHe, BaKHEWIIME
XMMHYECKHe CBOICTBa (peakuus noiumepusaun). [lomyueHre cHHTETHYECKOTO

Kay4dyKa U Pe3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psid. ALETHIICH —
MPOCTEHIINIA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (PHU3UYECKHE WU
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUAPUPOBAHHUSA,  TaJOT€HUPOBAHMUS,

ruaparanuu, I OpCHI/Iﬂ), NOJIYUYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocrtaB, cTpoeHue, ¢(uU3NYECKHE M XHMHUYECKHE CBOWMCTBA
(peakuy TaJOreHUPOBAHHMS W HUTPOBAHUS), IOJy4YeHHE U TPUMEHEHHE.
Tomyon: cocraB, cTpoeHue, pu3nuecKkue U XMMHYECKHE CBOWCTBa (peakuuu
raJIOTCHUPOBAHUS U HUTPOBAHM), MOJIYYEHHE U NpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBs3b MEXIY YIJICBOJOPOJAMM, NMPHHAICKAIUMH K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble HMCTOYHUKM yriIeBOAOpOAOB. IIpupomHbBII ra3 M IOIYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKUHI (TepMHUYECKUH, KaTanuTUdeckuii), nuponus. ITpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KameHHBbIH

yTOJIb U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAaHON: CTPOCHUE,
¢du3nuecKkue W XUMUYECKHE CBOWCTBA (pEaklMU C aKTHBHBIMU METaJUIaMU,
rajloreHOBOJIOPOIaMU, TOpPEHHUE), MpUMeHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.
MHoOroaroMHble CIIUPTHI. DTUIIEHTJIUKOIIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBHe HAa OpraHu3M

yenoBeka. [IpuMeHeHue ririepruHa U STHICHTITUKOISA

@deHo: CTpOEHUE MOJIeKYJbl, (u3uveckrue W XUMHYECKHE CBOMWCTBA.
Tokcuunocth Genoina. [Ipumenenue dhenomna

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTru, aleTaibAeru/l; CTPOSHHE, (HPU3UIECKUe
U XUMHUYECKHE CBOMCTBAa (peaklUMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJyUYE€HUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE Mpe/eNibHble KapOOHOBBIE KUCIOThl. MypaBbHHAsI U YKCYCHast
KHCIIOTBI: CTpO€Hue, (pu3nueckue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCJIOT, peakuus 3TepuduKanuu), MOJIydeHHe U MIpUMEHEHHE.
CreapuHOBas U 0JIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTENHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIIEEe AecTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrieBonpl: cocTaB, KilacCU(UKAIUS YIJIEBOIOB (MOHO-, TU- U TIOJUCAXAPUIBI).
['moko3a — mpocTeimuil MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI,
¢u3nueckne W XUMHYECKHE CBOWMCTBAa (B3aMMOJEWCTBHE C THAPOKCHUIOM
meau(Il), oxucnenme ammuayHbIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHUE, OPOKECHHE TIIFOKO3bI), HAX0XKJICHHE B TIPUPOJIE, TPUMEHEHHUE,
ouonorudeckast poib. @orocunTe3. PpykTo3a Kak M30Mep IIroKo3bl. Kpaxman
U LEJUII0NI03a KaK MPUPOHbIe noauMepbl. CTpoeHue Kpaxmaia U UEII0I03bL.
dusnueckne W XUMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOJIW3, KadeCTBEHHas

peaKIus C HOJIOM)

A30TCOIepIKaIe OpraHuIeCKHe COCTMHCHUS




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHndyeckue coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIOT (Ha MpuMepe IJUIMHA). buosornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPyKTypa OesikoB. XMMHYECKHE CBOICTBa OENKOB:

TUPOJIU3, ACHATYpallns, KaYeCTBEHHbIE peakluy Ha OeKu
BricokoMonekynsipHble COSIMHEHMS

OcHOBHbIE TIOHSITUSI XMMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3ALUU,  CPEAHSS

MOJICKYJIsIpHad Macca. OcHoBHBIE MCTOAbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COG,Z[I/IHGHHI;'I — NOJIMMCpU3alug U IIOJIMKOHACHCAIIUS

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOABI H3YYCHUA BCUHICCTB HU HUX HpeBpameHHﬁ:
O3HAaKOMJICHUEC C 06pa3uaMH nNpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

11 KVIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT CodcpiKaHusA

1.1

TeOpeTI/IquKI/Ie OCHOBBI XMMHUH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTudyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, §-, P-, d-ITI€MEHTHI.
OcobeHHOCTH pacIpeiesieHUs JIEKTPOHOB TI0 OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(PUTYpaLHs aTOMOB

1.2

[Tepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX SJIEMEHTOB
J .. Menneneea. CBsi3b NepuoaudecKoro 3akona u [lepuoanueckoii cuctemsl
XuMHueckux dyeMeHToB J[.M. MenneneeBa ¢ COBpEeMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpymHnaM U IepUOaM.

3HaueHUE NEpUOANYICCKOr0 3aKOHA B PaA3BUTHU HAYKU

1.3

1.4

Ctpoenue BemecTBa. XHMHYECKas CBA3b. BuUIbl XUMHYECKOW CBSI3HU
(koBaJleHTHasl HEMOJNSpHAas W TOJSApHAs, WOHHAs, MeTajundeckas). VOHBI:
KaTHOHBl M aHWOHBI. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHONH XWUMHYECKOH

cBs3HM (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHBIN). BonoponHas cBs3b

BanentHOCTh. DEKTpOOTpUIIATENLHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSIHCTBA

CcOCTaBa BenlecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pemeTku. I[loHate o aucnepcHsIxX
cucreMax. VcTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 0Ji1 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYEeCKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOM M OPraHnYecKoil XUMHUU. 3aKOH COXPaHEHUsI MAaCChl BEILIECTB,

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

O6paTI/IMBIC pCaKIuu. XHUMHYECKOE PaBHOBCCHC. cDaKTOPH, BIUAKOIIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
Onextponutrdeckas quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX DPACTBOPOB BEIIECTB: KHUCHAsd, HEUTpanbHas, IienoudHas. Peaxuuum

HOHHOrO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKluu

2.1

Heopr AHNYCCKasA XUMUs

Hemerannsl. [Tonoxxenue nemeramioB B [lepuonnyeckoil cucteMe XUMHYECKUX
anementoB J[.1. MenneneeBa 1 0COOEHHOCTH CTpOEHHsI aTOMOB. Pu3NUecKue
CBOMCTBAa HEMETAJJIOB. AJUIOTPOIUS HEMETAJJIOB (Ha NpUMeEpe KUCIOpOJa,

cepsl, hochopa u yriepoaa)

22

2.3

XUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yraepoga W KpPEeMHHs) M HUX  COCIMHEHMH  (OKCHIOB,
KHCIIOPOJCOAEPKAIIMX KUCIOT, BOAOPOJAHBIX coenuHeHuil). IlpumeHenue

BaKHEHUIIINX HEMETAIJIOB U UX COCAUHEHUI

Meramibl. [lomoxenne MmeramnoB B llepuonnueckol cucTeMe XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI04YEK
aTomoB MeTasuioB. O01ue Gpuznueckue cBoMcTBa MeTaIIOB. CIUTaBhI METAIIOB.

SJICKTpOXI/IMH‘{eCKI/II‘;I paa HaHp&I)KCHI/Iﬁ METAJlJIOB

24

2.5

XVUMHYECKHE CBOMCTBA BaXXHEHIIMX MeETAlIOB (HATpuM, Kajnuil, KaJbIuii,
MarHuii, aJlOMUHUH, IIUHK, XPOM, Xelle30, Mellb) U UX coenuHeHui. OOmme
crocoObl noy4YeHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

I'eneTnyeckas CBsA3b HEOPraHUUYECKUX BELIECTB, IPUHAUICKALIUX K PA3ITMYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecrie4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0e30MacHOCTH, Pa3BUTHUU MEIULUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHX peaKuHﬁ

32

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HayYUYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOI'O IMOJIYUCHUA
BaKHEHIIINX BCIICCTB. Yenosek B MHUPE BEIIECCTB U MaTCpHaIOB: BaKHEHIIIIE
CTPOUTECIIBHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBIC MaTCpHajbl, KPpaCKHu, CTCKIIO,
KepaMuKa, MaTrcpuaibl AJId 3JICKTPOHUKH, HAHOMATCpPHUAJIbl, OPraHUYCCKHUC U

MHUHEpaJIbHbIE YI00pEeHUs

33

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBWJia HCIIOJIB30BaHHA JICKAPCTBCHHBIX
nperaparoB, IIpaBujia 0€30I1aCHOTO MCIIOJIb30BAHUS IpcriapaToB OBITOBOM

XUMHU B HOBCCﬂHeBHOﬁ JKHU3HHU
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