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HHOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1o XMUMHHM Ha YpPOBHE cpefHero ooOuiero oOpazoBaHusi pa3paboTaHa
B COOTBETCTBHH C:

-OenepanbapiM - 3akoHOM  oT  29.12.2012 Ne273-®3 «0O6 o0Opa3oBaHuu B
Poccuiickoii ®eneparun» (B ISHCTBYIOIIEH peIaKIINHN)

-OI'OC cpennero obmero odpaszoBanus (mpuka3 MuHnpocBenieHus: Poccun ot
17.05.2012 Ne413, B fneiicTBYIOIICH PEAAKIINH);

-denepanbHoit 00pa3oBaTENbHONW MPOrPAMMON CpeaHEro oO0IIero oOpa3oBaHUs
(mpuka3 Munnpocsemienus Poccun ot 18.05.2023 Ne371, B neiicTByIOIIEH pelakiium),
BKIIOYast (enepaibHyro pabouyio MporpamMmy 1Mo npeaMery «Xumus. ba3oBbiit
YPOBEHBY;

-TITonoxenunem o padoueit mporpamme MBOY Jlureit Ne28 (j1okaJIbHBIN aKT);

- ¢ yu€tom denepanbHON paboueil mporpaMMbl BOCTIUTAHUSI.

-Konuenuuu mnpenogaBanus yueOHOro mnpeaMera «XuMUs» B 00pa30BaTelIbHBIX
opranuzanusx Poccuiickoil ®@enepanuu, peanu3yrolUuX OCHOBHBIE 00pa30oBaTelIbHbIC
MPOTPAMMBL.

OcHOBY MOAX0J0B K pa3pabOTKe MPOrpamMMBbl M0 XUMUHU, K ONPEACICHUI0 00nIei
CTpaTeruu OOyYeHHs, BOCIUTAHUS U PA3BUTHUS OOYUYaAIOIIUXCS CPEACTBAMHU y4eOHOTO
npeamera «Xumus» a1 10-11 kmaccoB Ha 0a30BOM  YpOBHE  COCTaBHIIM
KoHentyainbHple mojoxkeHuss DPI'OC COO o B3auMOOOYCIIOBIGHHOCTH IICJIEH,
COJIEp)KaHMsI, pe3yJbTaTOB O0Oy4YeHUss M TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIITYCKHHKOB.

B COOTBeTCTBMM C JaHHBIMU IIOJOKECHHUSMHU TMporpamMma 1o Xumuu (0a30BbIi
YPOBEHB) Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

yCTaHABJIMBAeT o00s3aTelibHOC  (MHBapUAHTHOE) TMPEIMETHOE COJCpIKaHMUE,
ompeeNsieT KOJIMUYECTBEHHbIE U KaUeCTBEHHBIE €ro XapaKTePUCTUKU Ha KaXKJIOM dTarie
M3YUYCHHUs TpeaMeTa, MPeayCMaTpUBAET MPUHIUIIBI CTPYKTYPUPOBAHUS COACPIKAHUS
U pacmpesielieHUs ero Mo KiaccaMm, OCHOBHBIM pa3liellaM M TeMaM Kypca; JaeT
MIPUMEPHOE pacipeesieHue YYeOHbIX YacoB M0 TEMAaTUUECKUM pa3jieliaM, PEKOMEHIyeT
MPUMEPHYIO TOCIEI0BATEIbHOCTh HW3YyYEHHUS OTIEIbHBIX TEM Kypca C Y4YeTOM
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€HM, JIOTUKH Y4eOHOro IMpoIriecca,
BO3PACTHBIX ocoOeHHOCcTeH oOyuaromuxcs 10 — 11 kmaccos;

AT METOAMYECKYI0 HWHTEPIpEeTalnio IeJeil W3ydeHUs MpeamMeTa Ha YpOBHE
COBPEMEHHBIX  TIPUOPUTETOB B  CUCTEME CpeaHero obmero  oOpa3oBaHuf,
COJIEp)KATEIbHON XapaKTePUCTUKHU ITUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS OCHOBHOM
oOpa3oBaTeNbHONM MPOrpaMMbl  CpefHero oOmiero oOpa3oBaHus  (JIMYHOCTHBIX,
METanpeAMETHBIX, TMPEAMETHBIX), OCHOBHBIX BHJOB  Yy4eOHO-IIO3HABATEILHOM
JESATENbHOCTH O0yYalollerocsi IO OCBOEHUIO cojepkaHus npeamera. [lo Bcem
Ha3BaHHBIM TMO3UIMSIM B MpPOTpaMMe IO XUMHUU COOJIIOJIEHA MPEEMCTBEHHOCTh
c (enepanpHOi pabouell MporpaMMol OCHOBHOTO OOIIEro o0pa3oBaHUsl MO XUMHUHU
(st 8-9 kmaccoB 00pa3oBaTENIBHBIX OpraHU3AIVi, 0A30BbIA YPOBECHD).

[IporpaMma MO XHMHUHU SIBISETCS. OPUEHTUPOM IS COCTaBIICHHS pPabOdYMX
MpOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEUIOKUTH CBOM MOJXOJ K CTPYKTYPUPOBAHUIO



U TIOCJIEIOBATEIbHOCTH M3Y4Y€HUs Y4YeOHOro Marepualna, a TakKe CBOE BHJICHHE
OTHOCHUTEJIbHO BO3MOXKHOCTH BbIOOpa BapUaTUBHOW COCTaBISIONICH CcoJepKaHUs
npeaMeTa TONMOJHUTEIBHO K 00s13aTe)IbHOM (MHBapUAHTHOM) YaCTH €ro COJICPIKaHMS.

XuMuyeckoe o0pa3oBaHUE, TMOTyYaeMOe BBIMTYCKHHKAMHU OOIe00pa3oBaTeIbHOM
OpraHu3allid, SBISETCS HEOTHEMJIEMOM 4YacThl0 HMX OOpa30BaHHOCTU U  CIYXKUT
3aBEPIIAONINM 3TAIOM pealn3allid Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KITHOUYEBBIX
[IEHHOCTEH, MPUCYIIUX IEJIOCTHOM cHcTeMe XMMHUYeckoro obpazoBanus. Kirouesbie
IIEHHOCTU KacarTCsl TO3HAHUS 3aKOHOB MPHUPOJBI, (HOPMUPOBAHMUS MHUPOBO33PECHUS
U oOmel KyJbTypbhl YENOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS
K CBOEMY 3/I0pOBbI0 M MpUPOJHOUN cpene. Peanmusyercs xumuueckoe oOpa3zoBaHHE
oOyyJaromuxcs Ha YpOBHE cCpeaHero ooOmero oOpa3oBaHUs CpeACTBAMH Y4eOHOTO
npeaMera «XUMUsA», COIECPKAHUE U MOCTPOECHUE KOTOPOrO OMPEAEIEHBI B MPOrpaMMe
M0 XUMHUU C y4ETOM CHeUU(PUKH HAYKU XUMHUH, €€ 3HAUYCHUS B MO3HAHUMU MPUPOJIbI
U B MaTEpHUAJIbLHON U3HU OOIIECTBA, a TAKXKE C y4ETOM OONIMX IeJeH U MPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeaHEro oluero oopa3oBaHus
B Poccuiickoi @enepanum.

[Ipu dopmupoBaHum conaepKaHus MpeaMeTa «XUMHUS» YUYTCHBI CIETYIOIIHe
MOJIOKEHHUS O Crienn(rKe M 3HAYCHUU HAYKU XUMHUH.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3JJaHUU
HOBOM 0a3pl MaTepuaJbHOM KYJIbTYpPhl, BHOCHUT CBOW BKJIag B (GOPMUPOBAHHUE
pPallMOHAJIBPHOTO HAY4YHOTO MBIIIJIEHHS, B CO3/IaHHE LEJIOCTHOTO NPEACTAaBICHUS
00 OKpY’KallleM MHUpPE Kak O €JUHCTBE MPUPOJbI U YeJIOBeKa, KOTopoe (hopmMupyercs
B XUMHUHM Ha OCHOBE MOHUMAHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOILIETO MUPA,
OCO3HAHUS B3aMMOCBSI3M MEXIY CTPOCHUEM BEIIECTB, X CBOMCTBAMH M BO3MOXXHBIMHU
obnactamu npumeHeHus. CoOBpeMEHHas XMMHsS KaK Hayka Co3uJaTelbHas, Hayka
BBICOKMX TEXHOJIOTMM HallpaBlieHa Ha pEIIeHUE TI00albHBIX MPOOIEM yCTOMYHMBOTO
Pa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, JHEPIETHUYECKOM, MUILEBOU, 3KOJIOTHYECKOU
0€30MacHOCTH U OXpaHbl 3I0pPOBhs. T€CHO B3aMMOAECUCTBYS C IPYTUMH €CTECTBEHHBIMU
HayKaMH, XUMHSl CTaja HEOThEMJIEMOM YacThiO MHUPOBOM KYJIbTYpbl, HEOOXOIUMBIM
YCJIIOBUEM YCIEUIHOTO TPY/ia U )KU3HU KaXKI0T0 YJieHa O0IIECTBA.

B cooTBeTcTBHUM ¢ OOUTUMU TENISIMH U IPUHITATIAMU CPETHET0 00111ero 00pa3oBaHus
comepkanre mnpeamera «Xummus» (10 — 11 kmaccel, 0a30BBIi YPOBCHb HM3yUCHMS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYaroIIMXCs,
HEOOXOIUMYI0O WM Il BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUEHHUS B JKM3Hb COI[MyMa, MPOJOJIKEHHS 00pa30oBaHUsI B PA3IUUYHBIX OOJACTSAX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMHUEH.

CocraBisironuMu mpeameTa «XuMuUs» sIBISIOTCS 6a30BbIe Kypebl — «Opranudeckast
xumus» U «OO0111asi 1 HeopraHuyeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS
KOTOPBIX SIBJISIIOTCSA OCHOBBI 0a30BOM HAayKd. CHUCTEMa 3HAHU MO HEOPraHUYECKOM
XAMUK (C BKJIFOYCHHEM 3HAHWA W3 OOIIed XUMHUH) W OPraHHYCCKOH XUMHH.
dopMHpOBaHUE AAHHOM CUCTEMbl 3HAHUW MPU U3YUYEHUH MpeIMeTa O0eCleurnBaeT



BO3MOKHOCTh PaCCMOTPEHHUSI BCEr0O MHOI000pa3usl BEIECTB Ha OCHOBE OOIIUX MOHSATUH,
3aKOHOB M TEOPUN XUMUHU.

Crpykrypa coxepxxaHusi KypcoB — «Opranuueckas xumusi» u «OOmas
W HeopraHwyeckas Xumusi» chopmMupoBaHa B MporpaMMe IO XHMHH Ha OCHOBE
CHUCTEMHOT0 TIOJIX0/Ia K U3YYEHHIO Y4eOHOTO MaTepuana U 00yCIIOBIEHA UCTOPUUYECKH
000CHOBaHHBIM PA3BUTHEM 3HAHHM Ha OINPECIICHHBIX TEOPETUIECKUX YPOBHX. B Kypce
OpraHMYeCcKOW XMMHUHU BEIIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KJIACCHYECKON TEOpUU
CTPOCHHS OPTaHMYECKUX COCIUHCHWH, a TakKe Ha YpPOBHE CTEPECOXUMHYECKUX
1 DJICKTPOHHBIX MPEICTABICHUN O CTpOeHUH BemiecTB. CBeieHUsI 00 U3y4aeMbIX B Kypce
BEILECTBAX [JAIOTCAd B PAa3BUTUU — OT YIJIEBOAOPOJOB JO CIOXKHBIX OHUOJIOTHYECKH
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4ecko XHWMHUM [OJYYalOT pPa3BUTHUE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHUs TEpBOHAYAIbHBIE
MpEACTaBICHUS O XUMHUUYECKOW CBA3M, KIacCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaAKIIUU.

B npenmere «Xumusi» 0a30BOro ypoBHsI pacCMaTpUBAETCA M3YUECHHBIA HAa YPOBHE
OCHOBHOTO 0OIIero o0pa30BaHUsl TEOPETHUUYECKUN MaTepual U (PaKTOIOTHYECKue
CBEJICHHSI O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «Oo0mias
¥ HEOpraHW4ecKas XUMHS» O0ydaromuMCs MPEeIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HaYEHHWE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOHO0JOTUYECKUX
MO3UIMH, TIy0Xe TMOHATh HUCTOPUYECKOE H3MEHeHHe GQYHKIMHA 3TOro 3aKkoHa —
0T 000011aroIIeH 10 O0BACHAIONIEH U MPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHUN O BaXHEWINMX BEIIECTBAX, MX COCTaBe, CTPOCHUH,
CBOMCTBaX M TMPUMEHEHHH, a TaKXKe O XUMHUYECKUX PEaKIHSAX, HUX CYIIHOCTH
Y 3aKOHOMEPHOCTSIX MpoTeKkaHus aomnoiHsercs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJIEpXKaHUsI, UMEIOIUMH KYJIbTYPOJIOTUYECKUN U MPUKIATHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT OHUMAHHUIO B3aMMOCBSI3U XUMHUU C JIPYTUMH HayKaMU, PacKphIBAIOT €€
pOJib B IO3HABATEJILHOM M MPAKTUYECKOU JEATEIIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUSI K MPOLIECCY TBOpUYECTBA B 0O0JIACTH TECOPUM M MPAKTUUECKUX
NPWIOKEHUN XUMHH, TOMOTaloT BBITYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO
Y JIMYHOCTHO 3HAYUMBIX IPoOJIeMax, CBSI3aHHBIX C XUMHEH, KpUTUUECKH OCMBICIUBATh
MH(pOpMaLIMIO ¥ PUMEHSATh €€ IJIs MONOJHEHUS 3HaHWM, PEUICHUs NHTEIUIEKTYaJlbHbIX
U OKCIIEPUMEHTAJIbHBIX HCCIeNoBaTeNbCKUX 3aaa4d. Conepkanue y4eOHOTO mpeameTa
«XUMHS»  JTaHHOTO  YPOBHS  HM3Y4YEHUS] OPUEHTUPOBAHO HAa  (HOPMHUpPOBAHUE
y 00ydYaronuxcsi MUPOBO33PEHUECKON OCHOBBI JUIA MOHUMaHUS (UIOCOPCKUX HIEH,
TaKuX KaK. MaTepUallbHO€ EIUHCTBO HEOPraHWYECKOr0 W OPraHMYeCcKOTO MUpa,
00yCIIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTaBOM U CTPOCHHMEM, IMO3HABAEMOCTh
MPUPOJIHBIX SBJICHUHN IMYTEM HKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUUA MEKY HOBBIMU
dbakTaMyd U TEOPETUUYECKUMH MPEANOCHUTKAMH, OCO3HAHWE POJIM XUMUU B PEIICHUU
HKOJIOTUYECKUX MPpOOIeM, a TakKe MpoOsieM COepeKeHHUsI SHEPreTUYECKUX PECypPCOB,
CBIPbsI, CO3JJaHUsI HOBBIX TEXHOJIOTUI U MaTEPUATIOB.

B muiane pemnienust 3ajay BOCOUTAaHUS, Pa3BUTHS U COIMATM3ALMKU 00YUYaIOIINXCS
MPUHSATHIE MPOrPAMMOM MO XUMUU MOIXO0/Abl K OIPENEICHUIO COJICPKAHUS U TOCTPOCHUS



npeaMera mpeaycMaTpuBalOT (GOpMUPOBaHHWE Y OOYYalOUIUXCA YHUBEPCAIbHBIX
y4eOHBIX IEUCTBUN, UMEIONIUX 0a30BO€ 3HAYCHHUE JUIS PA3IUYHBIX BUJIOB ACSATEIBHOCTHU !
pemieHusi TpoOsieM, TOWCKA, aHanu3a W o0paboTku WHQPOpPMAIUK, HEOOXOAMMBIX
Ul TPUOOPETEeHUs OMbITa MPAKTUYECKOM M HCCIEIOBATEIILCKOM NIESITEIbHOCTH,
3aHUMAIOIIIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B mpakTuke nmpemnoiaBanusl XMMUU KaK Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHUs
TaK U Ha YPOBHE CpeHEro o01ero oopa3zoBaHusi, P ONPEACIICHUH COACPKATEITHHOM
XapaKTePUCTUKHU TIIeJIe W3y4YeHUs TpeaMeTa HalpaBJIeHUEM IEePBOCTEIICHHON
3HAYMMOCTH TPAJUIIMOHHO MpU3HAETCsI (OPMUPOBAHNE OCHOB XMMHUYECKON HAYKH Kak
00J1aCTU COBPEMEHHOI'0 €CTECTBO3HAHUSI, TPAKTUYECKOMN JIEATeIbHOCTH YEJIOBEKa U KaK
OJTHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3PEHUS TaKOU
MOAXOJ K OIIPEACIICHUIO 1IeJIel U3yUYeHUs TPeMeTa SIBISIETCS BIOJHE ONPaBIaHHbBIM.

['MaBHBIMU 1EISIMU M3YUYEHHs MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIlero
oOpa3zoBaHusi Ha 0a30BOM YPOBHE SBJISIFOTCSL:

dhopMHUpOBaHHE CHUCTEMBl XMMHUYECKMX 3HAHMN KaK Ba)KHEHIIEH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOMl JiekKaT KIIOUYEBbIE MOHSTHUSA,
(dyHIaMeHTalbHbIE 3aKOHBI M TEOPUM XHWMHH, OCBOEHHUE SI3bIKa HAYKH, YCBOCHHE
¥ TIOHMMaHWE CYNIHOCTH JOCTYIHBIX O0O0O0OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UICTOPHUEN X PA3BUTUSA U CTAHOBJICHUS;

dbopMupoBaHHE W PpPAa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAaxX IMO3HAHMS
BEIIECTB M XHMHUYECKMX peakIui, HEOOXOIUMBIX JJIsI TPHOOPETCHUs] YMEHUU
OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMHUECKHUX SIBIIEHUM, UMEIOIINX MECTO B TIPUPOJIE,
B TMPaKTUYECKOW U TIOBCEJHEBHOM JKM3HU; pa3BUTHE yMEHUH U  CrocoOoB
NESATeTbHOCTH, CBS3aHHBIX C  HaOMOJACHMEM U OOBSICHEHHEM XUMHYECKOIO
AKCIEPUMEHTA, COOJIIOICHUEM MTPaBUII 0€30MacHOT0 0OpaIlleHUsI C BEIECTBAMHU.

CopepsxatenbHas XapakTepUCTUKA e U 3a7a4 U3y4eHUsI peIMeTa B IporpaMmme
M0 XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMH IPHUOPUTETAMU
B CHCTEeME cpesiHero obmiero oopasoBanus. CeroiHs B MPEnoaBaHUU XUMUU B OOJIbIICH
CTENEHU OTAAETCS MPEANOYTCHUE MPAKTUUECKOW KOMIIOHEHTE COJIepkKaHUsI 00yUYeHHUs,
OPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIMTYCKHHKA OOIIEOO0pa30BaTEIHHOW OpraHU3AINH,
BIQJCIONIETO HE HAOOPOM 3HAaHWU, a (YHKIIMOHATBHONW TPaMOTHOCTHIO, TO €CTh
croco0amMu U yMEHHUSIMU aKTUBHOTO MOJIYYCHUS 3HAHUN M MPUMEHEHUS UX B PEaIbHON
KU3HU U PELCHUS MPAKTUYECKUX 3a]a4.

B 3TOl CBs3M mpu M3YyYCHHHM MpeAMeTa «XHUMHS» JOMHUHHUPYIOIICE 3HAUYCHHE
MPUOOPETAIOT TaKKE ICJIN U 3a7a4H, KaK:

afganTanus OOy4arolMuXcsl K YCIOBUSM JUHAMHYHO PAa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHUE MUHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHue y 00yJarOIIUXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHIA),
MMEIONIUX YHUBEPCAIbHOE 3HAYCHUE NJIsi PA3JIMYHBIX BUIOB ACSATEIBHOCTHU: PEUICHUS
npoOjieM, TOMCKA, aHaimu3a U 00paboTKM  HUHPopMaluu, HEOOXOAUMBIX



JUTSE IPUOOPETEHNS OMBITA MEATETLHOCTH, KOTOpas 3aHUMAaeT BAXKHOE MECTO B TIO3HAHUU
XMMHH, a TaKXKe IS OLEHKH C TMO3WLUN HKOJIOTHYECKOW O0e30MmacHOCTH XapakTepa
BIIUSIHUS BEIIECTB M XMMHUYECKUX IPOIIECCOB HA OPTaHM3M YEJIOBEKa M MPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX HWHTCPECOB, WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH OOYyYaroIIUXCs: CIIOCOOHOCTH CaMOCTOSITEILHO TMPHUOOpPETaTh HOBBIC
3HAaHUSI M0 XUMHUU B COOTBETCTBUHU C >KM3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIH30BAThH
COBpeMEHHbBIE HH()OPMAaIIMOHHBIC TEXHOJIOTHH JIJIs TOMCKA ¥ aHAIN3a y4eOHOH 1 HaydHO-
MOMYJISIPHOM WH(OPMALIUK XUMUYECKOTO COACPIKAHMUS,

dbopMupoBaHHWE U pa3BUTHE Yy OOYYArOIIMXCS ACCOIMATUBHOTO W JIOTUYECKOTO
MBIIIUICHUS, HaONIOAaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, NpHU I[UIAHUPOBAHHUM W TMPOBEACHHUH XUMHUYECKOTO
IKCIIEPUMEHTA,

BOCTIHTaHUE Y 00yJaromuXxcsl YOS:KICHHOCTH B TYMaHHUCTUYECKON HAIIPaBIEHHOCTH
XAMHH, €€ BaXHOW pOJM B pEHICHUU TI00aTbHBIX MPOOJIEM paIMOHAIBEHOTO
IPUPOJIOTIONH30BAHMS, TOMOJHEHHUsS] SHEPreTHUYECKHX PEecypcoB M COXpaHEHUS
OPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOAMMOCTH OEpeXHOro OTHOLIEHUS
K TNPHUPOJEC W CBOEMY 3J0OPOBBIO, a TaK)Ke MPHOOPETEHUS OIbBITAa HCIOIH30BAHUS
MOJTyYEHHBIX 3HAHWUW JUISl TIPHHATHS TPAMOTHBIX PEIICHUH B CHTYaIUsX, CBSI3aHHBIX
C XUMHUYECKHMH siBNIeHUsAMU. Llenn u 3a1aun u3ydeHus npeamera « XuMUs» MoyduiTn
MOJIPOOHYI0 METOIAMYECKYI0 HHTepHpeTranuio B pazaene «llmaHupyembie pe3yabTaThl
OCBOEHUS MIPOTPaMMBI 0 XUMHUH», TAKUM 00pa3oM 00eCIedeHO YETKOE MPEACTaBICHUE
O TOM, KaKue 3HaHUS U YMEHUSI UMEIOT MPSAMOE OTHOIICHHE K peai3alliid KOHKPETHOM
TEJTH.

B ydeOHOM miiaHe cpenHero o6iiero oopazoBaHusl npeaMer «Xumus» 0a30BOro
YPOBHSI BXOJUT B COCTaB MPEAMETHOM o0nactu «EcTecTBEHHO-HAYYHBIE TPEAMETHI».

OOmiee YKMCIIO YacoB, PEKOMEHIOBAaHHBIX IS WM3Y4YeHUS XUMHH, — 68 dYacos:
B 10 xmacce — 34 gaca (1 gac B Henmenmo), B 11 kimacce — 34 gaca (1 wac B Henmedro).



COIEPKAHUE OBYUYEHMUSA

10 KJIACC

TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMUH

[Ipeamer opraHMyeckol XUMHU. €€ BO3HUKHOBEHHUE, PA3BUTHE M 3HAUYCHUE
B IIOJYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHHs OpPraHMYEeCKUX
coenuHenuit A.M. BytnepoBa, ee OCHOBHBbIC MOJOXKeHUS. CTpyKTypHBIE (HOPMYIIBI
OpraHMYecKuX BeIIeCTB. ['oMosorus, n3omMepus. XUMUYECKas CBA3b B OPraHUYECKUX
COEMHEHUSIX — OJIMHAPHBIE U KPAaTHBIE CBS3U.

[IpeacraBnenne o kinaccuUKaMM OpraHUYECKUX BemecTB. HoMmeHkmaTypa
OPraHUYECKUX COCIMHEHHUH (CHCTeMaTHUYecKas) M TPUBHAIbHBIC HAa3BaHMS BasKHEHIIIMX
MPEICTABUTENICH KJTACCOB OPTraHUYECKUX BEILIECTB.

OKCINIEPUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB W WX NPEBPALICHUN!
O3HAKOMJICHHE C 00pa3laMi OpraHMYeCKUX BEUIECTB M MaTepuajlaMU Ha UX OCHOBE,
MOJEIUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAONIOJACHUE U OIHUCAHHE
JEMOHCTPALIMOHHBIX OMBITOB IO NPEBPALIEHUIO OPraHUYECKUX BEIIECTB TP HArPEBAHUH
(mnaBieHue, 0OyTIMBaHUE U TOPCHHE).

YriaesBoaopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH psii. MeTaH U 3TaH — MPOCTEUIIINE
NPE/ICTABUTENIN AJIKAaHOB. (PU3MUECKUE U XUMHUYECKUE CBOMCTBA (PEaKIMU 3aMEIICHHUSI
Y TOPCHHMS), HAXOXKICHHE B IPHUPO/IC, MOJTyUYCHHE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psiA. ODTWIEH W MPONUIEH —
NPOCTEHIIINE TPEJCTABUTEIN aTKEHOB: (U3MYECKHEe U XUMHUYECKUE CBOMCTBA (peakiuu
THJPUPOBAHKS, TaJIOTCHUPOBAHUS, TUPATAIMM, OKHCICHUS U TOJIMMEPU3AIINN),
MOJIyYeHHE U IPUMEHEHUE.

Ankaauensl: OyraameH-1,3 u wmetunOyragueH-1,3: cTpoeHue, BaxKHEHIINE
XUMUYECKHe cBOHcTBa (peakius mosmMmepusanuu). llomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKUN psiA. ALETWIEH —
OPOCTEHIINI MpeCTaBUTENb AJIKMHOB. COCTaB, CTPOEHHUE, (PU3MUECKUEe U XUMHUYECKHUE
CBoOiicTBa (peakuuu TUAPUPOBAHUWS, TaJOTCHHPOBAHUS, THIpATAllUd, TOPEHUS),
MOJIyYEHUE U IPUMEHEHHUE.

Apenbl. Ben3oin: cocras, cTpoeHue, GU3NUIESCKUE U XMMUUECKUE CBOMCTBA (peakiuu
raJOTCHUPOBAHMS M HUTPOBAHMUS), TOIYYCHUE M MPUMEHEHHe. TOKCUYHOCTh apEeHOB.
['enetnueckass CBSI3b MEXIY YIJIEBOJAOPOAAMH, MPUHAUICKAIUMU K Pa3IUUYHBIM
KJ1accam.

[TpupoaHble UCTOUHUKH YIIIEBOJOPOAOB. [IpupoaHbIii ra3 U momyTHble HePTIHBIE
ra3el. Hed1b 1 ee npoucxoxaenue. CrocoObl nepepaboTKu He(TU: IEPETOHKA, KPEKUHT
(TepMHUYCCKH, KaTaTUTHYCCKUH), TUpoau3. I[IpoaykTel mnepepabOTku HedTH, HX
IPUMEHEHUE B MPOMBIIUIEHHOCTH M B ObITy. KaMmMeHHBI yroip W OpPOAYKTHI €ro
nepepadoTKH.



OKCHEpUMEHTAIbHBIE METOJbl M3YUYEHHUS BEINIECTB W HMX MPEBPalCHUN:
O3HAKOMJICHHE C oOpasllaMH IUIaCTMAcC, KaydyyKOB M pe3uHbl, Kojuiekiuu «Hedts»
U «YTrojib», MOJAECIMPOBAHUE MOJICKYJ VYIJIEBOJOPOJIOB W TaJOT€HOIPOU3BOIHBIX,
MPOBEICHUE MTPAKTUUECKON Pa0OThI: MOIyUYeHUE STUIICHA U U3YUYEHHUE €r0 CBOMCTB.

PacueTHnle 3amaun.

BbIunciieHns mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00beMa, KOJIHYeCTBa
HMCXOJIHOTO BEIIeCTBA WM TPOJAYKTa pPEaKIWH 110 H3BECTHBIM Macce, o0BeMmy,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB MM MPOJAYKTOB PEAKIINH ).

Kuciaoponconepxamme oprannyeckue coeIMHEeHUs

[IpenenbHbIE OHOATOMHBIC CIUPTHI. METaHOI U 3TAHOJ: CTpOeHUE, (HU3NUECKUE
U XHMHYECKHE CBOMCTBa (peakiiu ¢ aKTHBHBIMH METallJIaMH, TaJOre¢HOBOJOPOIaMH,
ropeHue), MpuMeHeHue. BomopoIHbie CBSI3U MEXKIy MOJIEKyJlaMH CIHpTOB. JleiicTBue
METaHOJIa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoroaroMHble CIHUPTHL. DTWICHTIUKONIb U TIHIEPUH. CTPOCHHUE, (PU3UUYECKUE
U XHUMUYECKUE CBOWMCTBA (B3aMMOCHCTBHE CO IICITOYHBIMH METaJIaMH, KadeCTBEHHAS
peakIus Ha MHOTOATOMHBIE CIHPTHI). JlelicTBHME Ha OpraHu3M YernoBeka. [IpuMeHeHHe
[NIMIEPUHA U 3THJICHTIIUKOJIA.

deHoIT: CTPOCHUE MOJICKYIIbI, (PU3NIECKUE U XUMUUECKHUE CBOMCTBA. TOKCUIHOCTH
dbenona. [Ipumenenne ¢enona.

Anpaerunpl. DopManbaeru, aleTalbIerua: CTpoeHne, GU3NIECKUE U XUMHUECKHUE
CBOICTBA (PeaKIiu OKUCIICHHS M BOCCTAHOBIICHUS, KAUECTBEHHBIC PEAKIIUH), MOJTyUYeHHE
Y IPUMEHEHHE.

OnHOOCHOBHBIC TMpeJebHbIE KapOOHOBBIE KUCIOThL. MypaBbUHAsT M YKCyCHas
KUCJIOTBI: CTpOCHUE, (PU3NYECCKHE M XUMHUECKUE CBOMCTBA (CBOWMCTBA, OOIINE IS Kitacca
KHUCJIOT, peakuus OJTepuduKanmu), TModydeHne W npuMeHenue. CreapuHoBas
U OJICMHOBAsl KUCIOThI KaK MPEJCTABUTENIM BBICIIUNX KapOOHOBBIX KHUCJIOT. MbUla Kak
COJIU BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE ICHCTBUE.

Cnoxnble 3(Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MApPONIU3 CI0XKHBIX
a¢upoB. Kupsl. 'uaponus xupos. [Ipumenenune xxupoB. bruonorudeckas poyb )KUPOB.

YraeBonbl: coctaB, KiaccuuKamus yrieBogoB (MOHO-, TU- W IOJIMCAXAPHUJIbI).
['11r0K03a — MPOCTEHUIIINI MOHOCAXapH/T. 0OCOOCHHOCTH CTPOCHUS MOJICKYIIbI, (DU3UICCKHE
U XHMHYECKHE CBOWcTBa (B3ammozciictBue ¢ ruapokcuaoM wmeau(ll), okucienue
aMMHa4YHBIM pacTBOpoM oOkcuzaa cepedpa(l), BoccTaHOBIECHHE, OPOKEHHE TIIFOKO3BI),
HaxXOXJICHWE B MPUPOJE, MpUMEHeHue, Ouosiorudeckas poib. dorocunre3. Opykrosa
KakK U30Mep TIIIOKO3bI.

KpaxmMan u nemwnono3a Kak nOpupoaHele mnoiauMepbl. CTpoeHue Kpaxmana
U 1003l du3uveckre MW XMMHYCECKHE CBOWCTBA Kpaxmana (THApPOJIU3,
Ka4eCTBCHHAsI PEaKIUs C HOJIOM).

DKCNEPUMEHTAIBHBIE METObI N3yUYEHUS BEIIECTB U UX NPEBPAILICHUN : TPOBEICHUE,
HaOIIOJICHHEe U  ONUCAHWE JIEMOHCTPALIMOHHBIX  OMNBITOB: TOpPEHUE CHUPTOB,
Ka4eCTBCHHBIC PEaKIUHW OJHOATOMHBIX CIHUPTOB (OKHCICHUE 93TaHOJA OKCHJIOM
meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIMICPUHA C THIPOKCHIOM



meau(ll)), ampmerumoB (okHCICHHME aMMHA4YHBIM pacTBOpoM okcuma cepedpa(l)
u tugpokcuaom Mmemu(ll), B3ammomedcTBHE Kpaxmania ¢ HOJOM), IPOBEICHUC
MPAKTHYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuyeTHnle 3agayn.

Brrancienns 1mo ypaBHEHUIO XHMHUYECKOH peakmuu (Macchl, 00beMa, KOJTUIeCTBa
WCXOJHOTO BEIIECTBA WM TPOAYKTAa pEaKIMU TI0 H3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIICCTB WJIH MPOAYKTOB PEAKIIHH).

A3oTcoaep:kaniue opraHnyecKue coenHeHust

AMHMHOKHCIIOTBI Kak aM@oOTepHble OpraHuYecKue coenuHeHus. Duznueckue
U XMMHYCCKHE CBOWCTBA aMUHOKHCIOT (Ha mpHMepe TIiuiMHa). buojornueckoe
3HAYCHUE aMUHOKUCIIOT. [lenTuapl.

benku kak TpUPOJIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHusi. [lepBuuHasd,
BTOPUYHAS M TPETUYHAS CTPYKTypa O€IKOB. XUMHUYECKHUE CBOMCTBA OEIKOB: TUIPOJIN3,
JIeHATypalusi, KaUeCTBEHHbIE PeaKluK Ha OEJIKU.

DKCIepUMEHTANIbHbIE METO 1Bl M3YUEHUS BEUIECTB U UX MIPEBPAILCHUI : HAOII0IeHHE
U OMHCAHWE JEMOHCTPAIIMOHHBIX OMBITOB. JeHATypamus OEIKOB MpU HarpeBaHWH,
LBETHBIE pEAaKUU OEIIKOB.

BbicokoMOIeKYIsIPHBIE COCAMHEHUSI

OCHOBHBIE MOHATUS XHMHHM BBICOKOMOJIEKYJIIDHBIX COEIMHEHHI. MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb NOJIMMEPU3ALINH, CPEAHSA MOJIEKYJIsIpHas Macca.
OCHOBHbBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUWA — IMOJIUMEPU3ALUS
Y TTOJIMKOHJEHCALUS.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHsI BEIIECTB M UX [PEBPAILCHUM:
O3HaKOMJIEHHE C oOpa3llaMM NPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIAcTMAcC,
KAay4YyKOB.

MexknpeaMeTHble CBA3H

Peanuzamuss MeXNpEeIMETHBIX CBSI3€M MPHU M3YYCHHM OPraHUYECKOM XHWMUU
B 10 kacce oCyImecTBIseTCS Yepe3 UCIOIh30BaHNE KaK OOINX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK M TOHSATUH, SABJSIIOIIUXCA CUCTEMHBIMU JUIsl OTAENBbHBIX IHPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIC IOHSATUS: SIBIICHNE, HAYYHBIN (aKT, TUTIOTE3a, 3aKO0H,
Teopus, aHajdu3, CUHTE3, Kiaccuukanus, MepuoJIuyHOCTb, HAOMIOACHUE, U3MEpPEHHE,
AKCIEPUMEHT, MOJICINPOBAHHUE.

dusnka: MaTepus, dHEPrusi, Macca, aToM, 3JIEKTPOH, MOJICKYJIa, YHEPTeTHUCCKUN
YpOBEHb, BEIIECTBO, TeJNO, O00BEM, arperarHoe COCTOSIHHME BEIIECTBA, (PU3UYECKUE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHHUS.

buonorus: xknerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3Me,
dboTocuHTEe3, OMOJIOTHUCCKH aKTUBHBIC BellecTBa (OCIIKH, YIIIEBOIbI, KHUPbI, (DEPMEHTHI).

['eorpadus: MuHEpanbl, TOpPHBIE MOPOMABI, IMOJIE3HBIE MCKOMAeMble, TOILIMBO,

pecypchl.



TexHomorus. IMUIICBBIC IMPOAYKThI, OCHOBBI PAllMOHAJIBHOI'O IIMTAHHA, MOIOIIUC
CpCACTBA, JICKAPCTBCHHBIC U KOCMCTHUYCCKUC IIPCIIapaThl, MAaTCPHAJIbl N3 NCKYCCTBCHHBIX
N CHHTCTHUYCCKHX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMUA
Teopernyeckne 0CHOBbI XUMHHU

XUMHUYECKUM 3JeMEHT. ATOM. Spo atoma, WM30TOIBI. DJIEKTpOHHash 000J0YKa.
DHepreTUYeckre YPOBHH, MOJYPOBHH. ATOMHBIC OpOWMTamu, S-, P-, O- BJIEMEHTHI
OcobeHHOCTH pacnpeieieHUs JIEKTPOHOB MO0 OPOUTAJISIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YEThIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIUS AaTOMOB.

ITepuognueckunt 3akoH u llepuonnyeckas cucTteMa XHUMHUUYECKUX DIJIEMEHTOB
.. MenneneeBa. CBS3p NEPUOAUYECKOTO 3aKOHAa H I[leprHOAMYECKON CUCTEMBI
xuMH4eckux 3neMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOpUENH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHSI CBOWMCTB XMUMUYECKUX DJIEMEHTOB W 00pa3yeMbIX UMH
MPOCTBIX M CJIOXKHBIX BEIIECTB MO IpynnaM U NepuojaM. 3HAUYCHHE MEePUOIUYECKOTrO
3aKOHa B pPa3BUTUU HAYKH.

CrtpoeHue BelecTBa. XUMHUECKas CBA3b. BUIbI XMMHUECKOH CBsA3HM (KOBaJCHTHAs
HEMNOJIsIpHAsS W MOJsApHAs, HMOHHAs, MeTauIndecKkas). MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOW XUMUYECKOU CBsi3u (OOMEHHBIN W JOHOPHO-aKIENTOPHBIH). BogopoaHas
CBsI3b. BaJ€HTHOCTH. DNEKTPOOTPUIIATENBHOCTh. CTeNeHb OKUCIEHUS. IOHBI: KaTUOHBI
Y aHHOHBI.

BeniectBa MOJEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOEHHUS. 3aKOH IMOCTOSTHCTBA
COCTaBa BEHIECTBA. THUIMBI KPUCTAUNIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIA KPUCTAJUINYECKON PEIIETKHU.

ITonsTre 0 nucnepcHbIX cucteMax. ICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coequHeHuil. HomeHkiatypa HeOpraHM4ecKuX
BemecTB. ['eHernueckas CBSI3b  HEOPraHMYECKUX  BELIECTB, MPUHAJIEKAIINAX
K pPa3JIMYHBIM KJIaCCaM.

Xumudeckas peakius. Kiraccuukanys XuMHYECKUX PeaKIuii B HEOPTaHUIECKON
W OpPraHMYeCcKOW XMMHUM. 3aKOH COXPaHEHHMSI MacChl BEIECTB, 3aKOH COXpaHCHUS
Y TIPEBPALLECHUS SHEPTUU IPU XUMHUYECKUX PEAKIUSIX.

CKOpOCTh peakiiH, €€ 3aBUCUMOCTh OT pa3IHuHbIX (akTopoB. OOparumbie
peakuuu. XuMHU4YeCKoe paBHOBecHE. DAaKTOPHI, BIUSIOMINE HA COCTOSIHUE XUMHUUYECKOTO
paBHoBecus. [Ipunnun Jle [lartense.

Onektponutudeckas aucconuanus. CwibHble W clalbie 3iekTposnuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCJAs, HEUTpaibHAas, IIEJO4YHas. Peakuuum MOHHOTO
oOMeHa.

OKuCINTENbHO-BOCCTAHOBUTEIBHBIE peaKkuu.



OKCNEPUMEHTAIBHBIE METOJBl M3YYE€HUs BEUIECTB M HX IPEBPALICHUI:
neMoHcTpauusa  Ttabmun  «llepuonuueckass cucteMa = XMMHUYECKHUX — 3JIEMEHTOB
J.1. MenneneeBa», H3ydyeHHWE MOJENIECH KPUCTAUIMYECKUX PEIIETOK, HAOIIOACHHE
U ONHCaHWE JCMOHCTPAIIMOHHBIX W Ja0OPATOPHBIX ONBITOB (Pa3JIOKCHHE IMEPOKCHIA
BOJIOpOJa B MPUCYTCTBUM KaTalau3aTropa, OMNPENENIEHHE Cpellbl PacTBOPOB BEIIECTB
C TIOMOIIBI0 YHHBEPCAIHHOTO HMHIMKATOPA, PEaKI[MM HMOHHOTO OOMEHA), MPOBEIACHUE
MPaKTUYECKON paboThl «BiusHuEe pa3IuyHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOMU
peaxkuum».

PacueTHbie 3a1aun.

PacyeTsl 110 ypaBHEHUSIM XUMUYECKUX PEAKIIMI, B TOM YUCIIE€ TEPMOXUMHUYECKUE
pacueThl, pacueThl C UCIOJIB30BAHUEM MOHATHUS «MACCOBAsI JOJISI BEILIECTBAY.

Heopranuyeckass xumus

Hemeramuibl. Tlomoxxenne HemetaiuioB B llepuonamyueckon CUCTEME XMMHYECKUX
sanemenToB .. MenneneeBa u 0coOeHHOCTH CTpoeHUs1 aToMOB. Du3nueckue cBoicTBa
HEMETAJIOB. AJIJIOTPONHS HeMeTaloB (Ha MpuUMepe KHCIopoaa, cephl, dochopa
U yIJIepoja).

XHWMHUYECKHE CBOMCTBA BaXKHCHIIMX HEMETAIOB (TaJlor€HOB, CEpbI, a30Ta,
docdopa, yriepoaa U KpEeMHHS) U UX COCAMHECHHH (OKCHIOB, KHCIOPOJICOACPIKAIIMX
KHCJIOT, BOJOPOIHBIX COCTUHCHHH).

[IprumeHeHne Ba)KHEUIIIMX HEMETAIIJIOB U UX COCTUHECHU .

Mertamuibl. Ilonoxxkenue wMetauioB B Ilepuogmyeckoil cucTeMe XHMMHYECKUX
anemenToB JI.1. MenneneeBa. OcOOEHHOCTU CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme  ¢usudeckue  cBoicTtBa  MeramwioB.  ClutaBel  METaJJIOB.
DIEKTPOXUMUYECKUH Pl HAITPSKEHNA METAJLIIOB.

XUMUYECKHE CBOMCTBA BaXXHEHITUX METAIJIOB (HATPHU, Kaaui, KaJabIMi, MarHuu,
AIFOMHUHUH, IIMHK, XPOM, JKEJIe30, ME/lb) M UX COCTMHCHUU.

O6mme cnocoObl moaydeHust MeTaiioB. [I[pruMeHeHue MeTaioB B OBITY U TEXHUKE.

DKCIEPUMEHTAIBHBIE METOIBI U3yUYE€HUS BEIIECTB U MX MPEBPALICHHI: U3YyUYCHUE
KOJUIeKIMu  «MeTajiel M CIUIaBbI»,  O0pa3lioB  HEMETAUIOB,  PElICHHUE
AKCIEPUMEHTANIbHBIX ~ 3a/Ja4, HaOJIOJEHWE U  ONUCAaHUE JEMOHCTPAILIMOHHBIX
1 Ja00OpaTOPHBIX OMBITOB (B3aWMOJICHCTBHE THAPOKCHIA AIIOMHUHHS C pPacTBOpaMHU
KHCJIOT U IIIeJIOYCH, KaYeCTBEHHBIC PEaKIIUN Ha KATHOHBI METaJLIOB).

PacueTtHble 3agaun.

Pacuersl Maccel BemiecTBa WM O0beMa Ta30B IO HW3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM 00bEeMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, pacueThl
Macchl (00beMa, KOJMYECTBA BEINECTBA) MPOIYKTOB PEAKIMH, €CIIM OJHO M3 BEINECTB
MMEET IPUMECH.

Xumus v xu3Hb. MeKnpeaMmerHbie CBA3U

Ponp xumMum B oO€CreUeHUH OHKOJOTHYECKOH, HHEPreTUYEeCKOM W MHIINEBOMH
0€30IMacHOCTH, pa3BUTUU MeTULIMHBI. [IOHATHE O HAYYHBIX METOdaX MO3HAHUS BEIIIECTB
u XUMHUYECKUX peaKiuu.



IIpencraBaenns 00 OOIMIMX HAYYHBIX MPHUHIIMIIAX MPOMBIIUICHHOTO IOMyYeHUS
Ba)KHEHUIIINX BEIIECCTB.

UenoBek B MUpE BEHIECTB U MATEPUAIOB: BAXKHEUIIINE CTPOUTEILHBIE MAaTEPUAJIbI,
KOHCTPYKIIHOHHBIE  MaTepHaJbl, KpackKH, CTEKIJIO, KEpaMuKa, MaTepUaIIbI
JUTSL DJICKTPOHUKH, HAHOMATEpHaJlbl, OpraHWnYeCKUe U MUHEpaIbHbIE yI00pEHUS.

XuMHUd W 3I0pOBbE UEJIOBEKA. MpaBWJia HCMOJIb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuUjia 0€30MacHOTO HCIOJIb30BAaHUS TMpPEnapaToB OBITOBOM XUMHUHU
B IIOBCEIHECBHOMU YKU3HU.

Peanuzanus mexnpeaMETHBIX CBA3€d MPU WU3YyYEHUM OOIIEeH M HEOPraHHUYEeCKOU
xumun B 11 kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIHUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaKk W TOHATUH, SBIAIOIIUXCSI CUCTEMHBIMH JUISl OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6mime ecTecTBEHHO-HAYUHbIE MOHATHS: HAYYHBIN (DaKkT, TUIIOTE3a, 3aKOH, TEOpHS,
aHalu3, CHUHTE3, Kiaccu(uKalus, TEePHOJANYHOCTh, HAOIIOACHNUE, DJKCICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPECHUE, SIBIICHUE.

du3rKa: MaTepus, SHEPTHsI, MaCcCa, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, JHEPreTUUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIeCTBA, (PM3MUYCCKHE BEIIMUYMHBI M SIUHHIBI UX H3MEPEHUS,
CKOPOCTb.

buonorus: kieTka, opraHus3M, 3KocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHEpasbl, TOpPHBIC MOPOJIbI, IMOJE3HBIE HCKOIMAaeMble, TOIUIHBO,
PECYPCHL.

TexHonorus: XUMHUYECKAas MPOMBIIUIEHHOCTh, METAJUIyprus, MPOU3BOJICTBO
CTPOUTENBHBIX  MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO,  NUIIEBas
MIPOMBIIIEHHOCTD, dbapmarieBTHUYECKAS MIPOMBIIICHHOCT, MPOU3BOJICTBO
KOCMETHYECKAX  MPENaparoB, MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX  MAaTEpPHUAJIOB,
AJIEKTPOHHAs MPOMBIIIEHHOCTH, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE CPE/ITHEI'O OBIHIEI'O OBPA3OBAHUA

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yIbTaTaM OCBOCHHS 00y4YaIOIUMUCS
nporpamMMm  cpemHero  obmiero  oOpa3oBaHUS  (IMYHOCTHBIM, MeETANPEeIMETHBIM
U rnpeaMeTHsiM). HaydHo-MeToauueckoil OCHOBOM JuIs pPa3pabOTKH IUTAHHPYEMbIX
PE3yJIbTaTOB OCBOCHMSI ITPOTPAMM CPEIAHET0 O0IIero oOpa3oBaHUs SBISIETCS] CUCTEMHO-
NeSTeTbHOCTHBIN TTOIXOT.

JIMUHOCTHBIE PE3YJIBTATHBI

B CcOOTBETCTBUM C CHCTEMHO-IIESITEIBHOCTHBIM MOAXOJOM B CTPYKType
JUYHOCTHBIX PE3yIhTATOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEHEr0 OOIIEro
00pa3oBaHUs BbIJICIEHBI CIEAYIOIINE COCTABISAIONINE!

OCO3HaHHE OOYYarOUIUMHUCS POCCUMCKOM TPAXKIAHCKOM HWJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH i CAMOOIIPEICIICHUIO;

HaJIMYU€ MOTUBAIIMHU K OOYYCHUIO;

IIeJICHAIIPABIICHHOE Ppa3BUTHE BHYTPEHHUX YOCKICHUH JUYHOCTH Ha OCHOBE
KIJIFOYEBBIX IIECHHOCTEH M UCTOPUYECKUX TPAJAHUINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAaTHCS B CBOECH
NEATEIbHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU LIETOCTHON CHUCTEME
XUMHYECKOT0 00pa3oBaHus;

HaJU4YUe MPaBOCO3HAHUS IKOJIOTUUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH IEH
Y CTPOUTD KU3HEHHBIE TIJIAHBI.

JInuyHOCTHBIE PE3YNABTATHI OCBOCHHUS MPEAMETA K XUMHUSI» TOCTUTAIOTCS B €JUHCTBE
y4eOHOM W BOCIUTATEIbHOU JEATEILHOCTH B COOTBETCTBUM C TYMAHUCTHUYECKHMHU,
COLMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJI€ATIAMUA POCCUKUCKOTO
rpakAaHCKOTO OOIIeCTBa, MPUHITHIMUA B OOIIIECTBE HOPMaMH M MPaBUJIAMH TTOBEACHUS,
CIOCOOCTBYIOUIMMHU TpoIleccaM CaMOIO3HAHUsS, CaMOpPa3BUTHUSI M HPABCTBEHHOTO
CTAHOBJICHUSA JINYHOCTH 00YUYaIOITHUXCA.

JIMYHOCTHBIE ~ pe3ylbTaThl  OCBOCHUA  MpeaMeTa  «XHUMUS»  OTPAXKAIT
c(hOPMUPOBAaHHOCTh  OTBITA IIO3HABATCIIBHOW W  TNPAKTHUYECKOH  JIESITEIHHOCTH
00ydJaromuxcs 1Mo peajnu3aluy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HAaHMSI OOYYAIOUIMMHUCS CBOMX KOHCTUTYIMOHHBIX TpaB W OO0S3aHHOCTEH,
YBaXEHUA K 3aKOHY U MPABONOPAIKY;

MIPEACTABIEHUS O COLUMAIIBHBIX HOpMaxX M NpPaBUJIaX MEXKJIMYHOCTHBIX OTHOLIEHUN
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW MEATEIBHOCTH MPHU CO3JaHUHM Y4EOHBIX
IIPOEKTOB, PEIICHHH Y4YEOHBIX M IMO3HABATEJbHBIX 3a/1ay, BBIIOJHEHUU XHUMHYECKUX
DKCIIEPUMEHTOB;



CrIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JOTUKY U apTyMEHTHI
JIPYTUX NpU aHAIU3E PA3IMUHBIX BUAOB YUEOHOU JIEATEIbHOCTH;

2) MaTpUOTHYECKOT0 BOCIIUTAHMS

[IECHHOCTHOTO  OTHOIIEHHMS K HCTOPUYECKOMY M  HAy4YHOMY  HACJIEAMIO
OTE€YECTBEHHON XUMHUH;

YBOKEHHS K TIpOlLIeCCY TBOpPYECTBA B 00JIACTM TEOPUM M MPAKTUYECKOTO
NPUMEHEHUS] XHWMHUH, OCO3HAHUS TOTrO, YTO JOCTH)KEHUSI HAyKU €CTh pe3yJbTaT
JUTUTEJIbHBIX HAOJIOACHUM, KPOMIOTIMBBIX AKCIIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSSHHOTO
TpyJa YY€HBIX U IPAKTUKOB,

MHTEpECa U TMO3HABATEIbHBIX MOTHUBOB B IOJYYEHUH W TOCJIEAYIOIIEM aHAIU3E
nH(poOpMaIKK O MepeIOBLIX TOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO OBEACHNS;

CIIOCOOHOCTH OIICGHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYECKHMH SIBICHUSMH,
Y IPUHUMATH OCO3HAHHBIC PEICHUS, OPUCHTUPYSACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI
Y [ICHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE MOBEJIEHHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIUN
HPABCTBECHHBIX U MPABOBBIX HOPM U OCO3HAHHE ITOCIIECICTBUN 3TUX MOCTYIIKOB;

4) hopMupOBaHNS KYJbTYPHI 3/10POBBSI

MOHUMAaHUS IEHHOCTEH 310pOBOro U 0e30MacHoro oopasza *KuU3HHU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICHUXUYECKOMY
3/10pPOBBIO;

coOMoIeHUsT MpaBui O€30MacHOro OOpallleHusi ¢ BeleCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYAOBOU E€ATEIBHOCTH,

MOHUMAaHMUSI HEHHOCTH NPABWJI UHAWBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MIOBEJICHUS B CUTyalUsX, yTPOKAIOIINX 3J0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHUS TIOCJIEACTBUHA ¥ HENPUSATHS BPEIHBIX MpHBBIYCK (ymoTpeOiacHus
aJTKOTOJIs1, HAPKOTHUKOB, KYPECHH);

5) Tpy10BOr0 BOCIIMTAHUSI

KOMMYHHUKATHBHON KOMIIETCHTHOCTH B Y4€OHO-HCCIIEIOBATEIIbCKOM ACSITEIIEHOCTH,
OOIIIECTBEHHO IOJIC3HOW, TBOPUYECKOW U IPYTUX BHIIAX JEATSIBHOCTH;

YCTAaHOBKHM HAa aKTUBHOE yYacTHE B PEHICHUH MPAKTHYECKUX 3a7a4 COLMATHHON
HaMpaBJIeHHOCTH (B paMKax CBOEro Kijacca, IKOJIbI);

WHTEpeca K TMPAKTHYCCKOMY HM3Y4YCHUIO Tpodeccuid  pas3IuvHOro  poja,
B TOM YHCJIC HA OCHOBE ITPUMEHEHUS NTPEIMETHBIX 3HAHUN 110 XUMHUH;

YBaXEHUS K TPYY, JIOJSIM TPYyJla U Pe3yJbTaTaM TPYI0BOH JESITCIBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHIUBHIYAIBHOU TPACKTOPUH 00pa30BaHMS,
Oynymieil mpodeccud M peanu3alud COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYE€TOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHUHU, HWHTEPECOB U MOTPeOHOCTEH
o0111ecTBa;



6) IK0JIOrM4eCcKOr0 BOCIIUTAHHUS .

AKOJIOTHYECKH 11€JIECOO0pPa3HOI0 OTHOIICHHS K TIPUPOAE, KaK MCTOUYHHUKY
CYIIIECTBOBaHMUS KU3HU Ha 3eMIIe,

MOHUMAHHS TJOOAIBHOTO XapakTepa JKOJIOTHYECKHX MpOoOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLIECCOB HA COCTOSHUE PUPOJHON U COLIMATIBHOM CPEJIbI;

OCO3HAHUSA HEOOXOJMMOCTH HCIIOJIb30BaHUS JTOCTH)KCHUNW XUMUM JIJISI PEIICHUS
BOIIPOCOB PALIMOHAIIBHOT'O ITPUPOIOIIOIB30BAHMUS ;

AKTUBHOI'O HEMPUATHUS JIECUCTBUU, NPUHOCIIIUX BpPEH OKPYKAIOIIEH MPUPOIHOU
cpeie, yMEHHUsT MPOTHO3UPOBATH HEOJIATONPHUATHBIC HJKOJOTHYECKHE TOCIECACTBUS
MPEANPUHUMAEMBIX JEUCTBUNA U IPEIOTBPALLATH UX;

HAIMYUSA PA3BUTOrO0 DSKOJOTMYECKOTO MBILUICHUS, JKOJOTMYECKOW KYJIbTYPHI,
ONbITA JIEATEIBHOCTH SKOJOTUYECKOM HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMU B TO3HABAaTEJIbHOM, KOMMYHHUKATUBHOM M COLMAIbHOM MpaKTUKE, CIOCOOHOCTH
Y YMEHHS aKTHUBHO TIPOTUBOCTOATH UICOJIOTHH XeMOo(hoOuH,

7) IEHHOCTH HAYYHOI'0 O3HAHMS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKHU U OOIIECTBEHHOW MPAKTUKH,

MMOHUMAaHMS CHeNU(PUKY XUMHUHM KaK HayKd, OCO3HAHHS €€ POoJid B (POPMHUPOBAHHUH
pallMOHAJILHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU  IIEJIOCTHOTO  MPECTABICHUS
00 OKpY’KaroIlleM MHUpPE Kak O €IUHCTBE MPUPOJIBI U YEJIOBEKA, B MO3HAHUU TTPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUHU TPOOJIEM COXpaHEHUS IPUPOIHOTO PABHOBECHS;

yOEXKJIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU JJIsI COBPEMEHHON ITUBWJIM3AIIUN: B €€
I'YMAaHUCTUYECKOW HAIpPaBJIEHHOCTH W BaXHOM pOJIM B CO3JaHUM HOBOW 0assbl
MaTepuagbHOM KYJBTYphl, PEIICHUH TJIOOATbHBIX MPOOJIEM YCTOMUYUBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIEBON U HKOJIOTUYECKOM 0€30MacHOCTH,
B Pa3BUTUU MEAUIMHBI, 00ECIICYECHUU YCIOBUU YCICIIHOTO TPyJa U SKOJOTMYECKH
KOM(DOPTHOM KU3HU KAXKJIOTO WIeHa 0OIIEeCTBa,

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB MO3HAHHS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH HCIOJIb30BaTh IOJydacMbIe
3HAHUS ISl aHaliu3a U OOBACHEHUs SIBJICHUM OKPY’KAIOIIETO MHpa U MPOUCXOIAIINX
B HEM H3MEHEHUM, yMeHHUs AenaTh 0O0OCHOBAHHbBIC 3aKJIIOUYCHHUSI Ha OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIMXCS JTAHHBIX C HEJbI0 TTOJIYYSHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTHU CaMOCTOSATENIBHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUIS PEIICHUsI
npo0JieM B pealIbHbIX )KU3HCHHBIX CUTYaIUIX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIICKON IEITEIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUW MO XMMHHU B COOTBETCTBUMU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEepeca K OCOOCHHOCTSIM TpyJa B pas3luuyHbX cdepax mnpodeccuoHanbHOM
JIeATEIILHOCTH.



METAIIPEAMETHBIE PE3YJIBTATbDI

MeTtanpeMeTHbIE pe3yJbTaThl OCBOEHUS YUeOHOI 0 peaMeTa « XuMHUs» Ha YPOBHE
cpeaHero o61ero oopa3oBaHus BKIOYAIOT!

3HAUUMBbIE U1 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS MEKIUCIUILUIMHAPHbIE
(MexnpenMeTHbIe) OOIICHAayYHbIe TOHATHUS, OTPAXKAIOUIME LEIOCTHOCTh HAyYHON
KapTUHbl MHUpa M CHeUU(PUKYy METOAOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEIIECTBO, SHEPTHs, SBJICHHUE, MPOIECC, CHCTEMa, HAaydHbIA (aKT,
NPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCClel0BaHue, HAOJI0JEHUE,
U3MEpPEHUE, SKCIICPUMEHT U IPYTHE);

YHUBEpCaJbHble Yy4eOHBbIC JCUCTBUS ([MO3HABATENbHBIC, KOMMYHUKATHBHBIE,
peryisTHBHBIE), obOecnieunBaroniue (HopMUpOBaHUE (DYHKIMOHAIBHON TPaAMOTHOCTH
U COLIMAJIBHOM KOMIIETEHIIMU 00yYaronInuxcs;

CIIOCOOHOCTh 00YYarOIIMXCSl HMCIOJIb30BaTh OCBOCHHBIC MEXKIUCHUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE YUEOHbIEC EUCTBHS B IMO3HABATEIbHOU
Y COLMAIBHON ITPAKTHUKE.

MeranpenMeTHbIE  pe3yJbTaTbl  OTPAKAKOT  OBJIAJEHUE  [O3HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU YHUBEPCAIbHBIMHU YUEOHBIMU JEHCTBUSIMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE HeiiCTBUS
ba3oBble Jiornueckue AeiicTBUA.

CaMOCTOSITEILHO (POPMYITHUPOBATh U aKTYaJTU3UPOBAThH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAENATH LIEJIH ACATEIBbHOCTH, 3a7aBasi MapaMETPhl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTB PE3yJIbTAThI AEATEIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCTOJIb30BaTh MPU OCBOCHUHU 3HAHUI TTPUEMBbI JIOTHYECKOTO MBIIIICHUS — BBIACATH
XapaKTEepHbIE MPU3HAKKW MOHATUA M YCTAHABIMBATH MX B3aUMOCBSA3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TTOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DaKTOB U SIBJICHHIA;

BBIOUpPATh OCHOBAHMS W KPUTEPHUHU IS KJIacCU(PHUKAIIMKA BEIIECTB M XUMHUYECKUX
peaKuui;

yCTaHaBJIMBAaTh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXKAY U3Y4YacMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKHE pacCyXJIeHUs (MHIYKTUBHBIC, ACTYKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSAX,
(GhopMyIHPOBATH BHIBOJIBI U 3aKTIOUCHHUS,

MPUMEHSATh B TMPOLIECCE TO3HAHUS, HCIOJIb3YEMbIE B XHMHUU CHUMBOJUYECKUE
(3HAKOBBIE) MOJICIIH, TPEOOPA30BLIBATH MOCIIbHBIC MTPEICTABICHHUS — XUMUYCCKUIN 3HAK
(cMMBOJI) 3JEMEHTa, XUMHYecKas (opMyJia, ypaBHEHHE XHUMHUYECKOH pEaKIuud —
MIPU pEIICHUN YU4eOHBIX MO3HABATENbHBIX U MPAKTUUYECKUX 3a/1a4, IPUMEHSITh HA3BaHHBIC
MOJICTIbHBIE TIPEACTABICHUS JUISl BBISBICHUS XapaKTEPHBIX IMPU3HAKOB HM3y4aE€MbIX
BEIIECTB u XUMHYECKUX PEAKIIUH.



ba3oBble uccienoBare/ibCKHe AeCTBHUS:

BJIAJIETh OCHOBAMH METOJ OB HAyYHOI'O ITO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLINN;

(GopMynIMpoOBaTh LEIW W 3aJa4d HCCIEAOBAHMS, HCIOJb30BAaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIHPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS
Y OCHOBBI JUIs1 QOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJCHHM;

BJIaJICTh HABBIKAMU CAMOCTOSITEJILHOIO IJIAHUPOBAHUS U IIPOBEACHUSA YUYCHUYECKUX
HKCIIEPUMEHTOB, COBEpPLICHCTBOBAaTh yMEHHUS HAOMI0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3MPOBATH €ro pe3yjibTaT, (QOopMyIHpoBaTh 0000IIEHUS
U BBIBOJAbl OTHOCHUTEIIBHO JOCTOBEPHOCTH pPE3yJIbTATOB HCCIEIOBAHUS, COCTABIIATH
000CHOBaHHBINM OTYET O MPOEIaHHON padoTe;

IPUOOPETATH ONBIT YYEHUUYECKON HCCIIEI0BATENBCKON U MPOEKTHOM JeATEIbHOCTH,
MPOSBIIATH CHIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY TOMCKY METOAOB PEILECHHUS
MIPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JINYHBIX METOIOB ITO3HAHUS.

Pab6ora ¢ unpopmanmei:

OPHEHTHPOBATHCA B PA3IMYHBIX MCTOYHUKAX WH(popManuu (HAYyIHO-TIOMYIISIpHAs
JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIIPaBOYHbBIE 1mocodus, pecypcsl MHTepHeTa),
aHaJIM3UPOBaTh MH(POPMAIIMIO PA3IMYHBIX BUAOB U (POPM NpEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ JIOCTOBEPHOCTh U HEPOTUBOPEUYUBOCTS;

(bopMyIUpPOBaTh 3apPOChl U MPUMEHSATH Pa3IMYHbIE METO/IBI IPU OUCKE U 0TOOpE
uH(pOpMaIK, HEOOXOAMMOM JIJIsl BHIIOJHEHUS YUeOHBIX 3a/1a4 ONPEEICHHOIO TUIIA;

npuoOpeTaTb  OMBIT  MCMOJB30BaHUA  MH(POPMALMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUN U PAa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeACTaBICHUS HHPOpMaALUU
(cxeMbl, TpaduKH, TUarpaMMBbl, TaOJIUIIbI, PUCYHKH H JPYTHUE);

UCII0JIb30BaTh HAy4YHBIM S3bIK B KAayeCTBE CpEACTBA MpH pabOTe ¢ XUMUYECKOH
UHpOpMaLIUEH: MPUMEHITh MEXKIPeIMETHbIE ((PU3NYECKNe U MAaTeMaTHYECKHE) 3HAKU
1 CUMBOJIBI, (hOopMyJibl, aOOpeBUATYpPbl, HOMEHKIIATYPY;

UCTIONb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIJHOCTH.

KoMmyHuKaTHBHBIC YHUBEpPCAJbHBbIC YUeOHbIe NeiiCTBHS:

3a/1aBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJ€ Juajora
/W AUCKYCCHUH, BBICKA3bIBATh HACH, (1)0pMy1'II/Ip0BaTB CBOU IIPCHATIOKCHUA
OTHOCHUTEJIBHO BBITIOJIHEHU S HpeHHO}KeHHOﬁ 3aJga4u,

BBICTYIIaTh C HpGSGHTaHHGﬁ PE3YJIbTAaTOB MO3HaBaTeIbHOU HAEATCIIBHOCTH,
MOJYUYCHHBIX CaMOCTOATCIIBHO HJIM COBMCECTHO CO CBCPCTHHUKAMMU IIPU BBIIMOJHCHHUU
XMMHYECKOT0 JKCIIEPUMEHTa, NPAKTUYECKOM padOThl MO HCCIEAOBAHMIO CBOWCTB
M3y4aeMbIX BENIECTB, pealu3alid y4yeOHOro MpoeKkTa U (POPMyIUpPOBaTH BLIBOIBI
10 pe3ylibTaTaM IIPOBCACHHBIX I/ICCJ'IeI(OBaHI/Iﬁ IIYTEM COI'JTIaCOBAHUA HOSHHHﬁ B XOJI€
00CYXKIICHUS u obmeHa MHEHHUSMHU.



PerynsiTuBHbIe YHUBEpPCaJbHbIe Y4eOHbIE NeiiCTBUS

CaMOCTOSITETILHO  TUTAHWPOBAaTh W OCYIIECTBIATH CBOIO  TIO3HABATEIHHYIO
JEeSTENbHOCTh, OMNpEAeNsas €€ Ield ¢ 3aJadd, KOHTPOJUPOBaTh W IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATH MPeIIaraeMblii aITOPUTM JISHCTBUH P BBHITOTHEHUH
y4eOHBIX U MCCIIEIOBATENILCKUX 3a/a4, BRIOMpaTh HanOosee 3pHEeKTUBHBIA CIIOCO0 UX
pEIIeHUs C YIETOM TOTYyYSHUS HOBBIX 3HAHHIA O BEIIECTBAX U XUMUUYCCKUX PEAKIINAX;

OCYIIIECTBJISATh CAMOKOHTPOJIb CBOCH JCSATETRHOCTH HAa OCHOBE CaMOaHajmn3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yNbTaThl OCBOEHHUS MPOTPaMMbl CPEAHEro 00IIero oOpa3oBaHUs
M0 XUMUU Ha 0a30BOM ypOBHE OPUEHTUPOBAHBI Ha OOECIEUEHHUE MPEUMYIIECTBEHHO
00111e00pa3oBaTeIbHON U O0IIEKYIHTYPHOM MOATOTOBKH OOy4daromuxcs. OHU BKIIOYAIOT
cneuuduueckue sl ydyeOHOro mnpeamera «XUMUA» HAydyHble 3HAHUS, YMEHUS
U CIOCOOBI IEUCTBUIM IO OCBOEHUIO, HHTEPIPETAIMU U IPeoOpa30BaHUIO 3HAHUH, BUJIbI
NEATEIIbHOCTU MO ITOJIYYEHUIO HOBOT'O 3HAHUS U NPUMEHCHHUIO 3HAHUW B PA3JIUYHBIX
y4eOHBIX M pPEabHBIX JKU3HEHHBIX CUTYyaIlUsX, CBA3aHHBIX ¢ XuMuen. B mporpamme
M0 XUMHU IPEAMETHBIE PE3YNbTAThI MPEICTABIEHBI 110 TOJIaM U3YUYEHUS.

K konmy oOyuenus B 10 kjacce mpeaMeTHble pe3yibTaThl OCBOCHHS Kypca
«Opranuueckas XuMUs» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUNA O XUMHUUYECKOW COCTABIISIIOUIEH €CTEeCTBEHHO-
HAayyHOM KAapTHUHBI MHUpA, PpOJIM XAMHUU B TIO3HAHUU SIBIICHUHM  TIPUPOJIBI,
B (OpMUpPOBAaHMM MBIIUICHUS U KYJIbTYphl JUYHOCTH, €€ (YyHKIHMOHAIBHOM
IPAMOTHOCTH, HEOOXOAUMOM [l PEIICHUs NPAKTUYECKUX 3a/ad U DKOJOTHYECKH
000OCHOBAHHOI'O OTHOIIIEHUS K CBOEMY 3/10POBBIO U IPUPOIHON CpEAE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPask BKJIKOYAET: OCHOBOIIOJIAra0IINe
NOHATHSA (XMMHYECKUW DJIEMEHT, aTOM, OJJICKTPOHHAs 000J0YKa aToMa, MOJICKYyJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, XUMHUUYECKasi CBA3b, CTPYKTypHas (opmyia
(pa3BepHyTast U COKpAIICHHAs), MOJIb, MOJISIPHASI MAcca, MOJIIPHBIA 00BEM, YTIICPOIHBIN
CKeJeT, QyHKIMOHaIbHas TPy, paguKkall, H30MepHsi, U30MePbl, TOMOJIOTUYECKUM PSI,
TOMOJIOTH, YIVIEBOJOPOABI, KHUCIOPOJ M Aa30TCOIACPXKAILIUE COCAUHEHHUS, MOHOMED,
HOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC COCTUHCHHUS); TCOPUU U 3aKOHBI
(Teopust cTpoeHMs opraHnyeckux Bemiects A.M. ByTiepoBa, 3aK0H COXpaHEHUsI MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYCCKUH S3bIK XUMUH; MUPOBO33PECHUCCKUE 3HAHMS,
JIeXKalllue B OCHOBE MOHUMAHUS MPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIICHUM,
(bakTOJIOrMYecKue CBEACHHS O CBOMCTBAaX, COCTaBe, IOJIYYEHUHM M O€30MacHOM
WCIIOIb30BAHUU BAXXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JIEATETbHOCTU YEJI0BEKa,



C(hOPMUPOBAHHOCTh YMEHUM BBIABIATH XapaKTEpPHbIC MPHU3HAKK ITOHATHH,
yCTaHaBIMBaTh WX B3aWMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOIIUE  ITOHSATHS
MIpY OMHUCAHUHU COCTaBa, CTPOCHUS U MPEBPAICHUN OPTaHMYECKUX COCTMHEHMUIA;

chOPMUPOBAHHOCTh ~ YMEHHM  HCIOJB30BaTh  XHMHUYECKYID  CHMBOJIMKY
JUISL COCTABJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOM, COKpaIleHHOH) Gopmy
OpraHWYeCKUX BEIIECTB M ypaBHEHWM XUMHUYECKHX PEaKIui, M3TOTaBIMBATHh MOJICIIU
MOJICKYJ  OpPraHWYECKHX  BEIIECTB M  WUIOCTPAllUM  HUX  XHMHYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOPMUPOBAHHOCTh yYMEHUW yCTaHABIMBATh MPUHAIICKHOCTh H3YUYCHHBIX
OpraHWYECKUX BEIIECTB MO WX COCTaBY U CTPOCHUIO K OINPENIEIEHHOMY KJIacCy/Tpymie
coequHeHu  (YrJIeBOAOPOJbI,  KHCIOPOJ W a30TCOACpXAIlUe  COCTUHCHHMS,
BBICOKOMOJICKYJISIDHBIC COCTUHCHUS), JaBaTh WM Ha3BaHUSA [0 CHCTEMAaTHYCCKOM
Homenkiatype (IUPAC), a Takke NPUBOIUTL TPUBUAIbHBIC HAa3BaHUSA OTICIBHBIX
OpPraHUYECKUX BEIIECTB (3THIICH, IPOMIMIICH, alleTH/ICH, STUICHIJIMKOJIb, TIUIEPUH, (peHoI,
dbopmanbACTH, aleTalbIerh, MypaBbUHAs KHCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEApUHOBAsI KMCIIOTA, IITF0K03a, PPYKTO3a, Kpaxmall, [eJIIH0103a, TIIUIHH);

c(hOPMUPOBAHHOCTb YMEHUS ONIPEACIIATh BUABI XUMUYCCKON CBSI3U B OPTaHUYSCKUX
coennHeHusX (0MHAPHBIC U KPATHBIC);

cOPMUPOBAHHOCTh YMEHHS TPUMCHSITH TIOJIOKEHHS TEOPHUU  CTPOCHUS
oprannueckux BemecTB A.M. byrtnepoBa nmis oOBSCHEHHS 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEpPU30BaTh COCTaB, CTpOcHUE, (HU3UUYECKUE U
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEJICTABUTENICH Pa3IMUHBIX KJIACCOB OPraHUYECKUX
BeliecTB (MeTaH, 3TaH, STHJICH, MPOMMIEH, alleTHIeH, OyTaauen-1,3, MeTUI0yTaueH-
1,3, OGeH30j, METaHOJ, 3TaHOJ, ATWICHIJIUKOJb, TJHUIIEpUH, (EHON, aleTaablIerus,
MypaBbUHAsI U YKCyCHas KHUCJOTHI, TJIFOKO3a, Kpaxmal, IeJUTI0JI03a, aMUHOYKCYCHas
KHCIIOTa), WUIIOCTPUPOBATh TE€HETHUYECKYI0 CBS3b MEKIY HHMH YpaBHEHUSIMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIIUM C UCIIOJIB30BAHUEM CTPYKTYPHBIX (PopMyIT,;

c(OOPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh MCTOUYHUKH YTJIECBOJAOPOIHOIO
CoIpbsi (HepTh, MPUPOAHBIA ra3, yroijib), CIOCOOBI MX IEPEpPabOTKH M IMPAKTUYCCKOE
MIPUMEHEHHE MPOYKTOB IePEePadOTKH;

c(hOpPMUPOBAHHOCTh YMEHUH IMPOBOIUTH BEIYUCIICHUS TI0 XUMUYECKUM YPaBHEHUSIM
(Maccel, oOBeMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM TPOJAYKTA PEAKIIHUH
M0 W3BECTHBIM Macce, O0O0beMy, KOJUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB
WIN TIPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHUN BJIAJETh CHUCTEMON 3HAHMM 00 OCHOBHBIX METOAAX
HAy4YHOTO TMO3HAHMS, UCTOJIb3yEMbIX B XUMHH IIPU U3YUYCHHUH BEIECTB U XUMHUYECKUX
siBJicHU# (HAOJI0/ICHUE, M3MEpPEHHUE, SKCIICPUMEHT, MOJICIIMPOBAHKE), HCIIOJIb30BaTh
CUCTEMHbIC XUMHUYECKHE 3HAHUS JJIl MPUHATHUS PEUICHUNM B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX c BEIIECTBAMU u 170.4 MIPUMECHEHHUEM,;



c(hOpMUPOBAHHOCTh YMEHUU COOJIOATh MpaBWiIad IMOJb30BAHUS XUMHUYECKOH
MOCYJ1I0HM 1 1abopaTOPHBIM 000PY/IOBAHKUEM, a TAKXKE MTPABHIIa OOpaIlleHUs C BELECTBAMU
B COOTBETCTBUU C MHCTPYKIHUSAMMU I10 BBIMOJIHEHUIO TA00PATOPHBIX XUMUYECKHX OIBITOB,;

chOpMHUPOBAaHHOCTh ~ YMEHHW  TJIAHUPOBATH W  BBHINOJNHATH  XUMHUYECKUI
OKCIIEPUMEHT (MIPEBpAIIEHUS] OPraHUYEeCKUX BEIIECTB IMPH HArpEeBaHUM, IOYYCHHE
ATUJIEHA M WU3YyYEHHE €ro CBOWMCTB, KaUE€CTBEHHBIE PEAKUUU OPTraHUYECKUX BEIIECTB,
JCHATypanus OCIKOB MPU HArpeBaHUM, IIBETHBIC PEaKIUU OEJIKOB) B COOTBETCTBUU
C MpaBWIAMH TEXHUKH O€30MaCHOCTH MPU OOpaIlleHUH C BEIeCTBaMHU U JIabOpaTOPHBIM
o00Opy/I0BaHUEM, TPEACTABISATh PE3yJbTaThl XUMUYECKOTO JKCIepuMeHTa B (opme
3aMUCU ypaBHEHUN COOTBETCTBYIOIIMX PEaKIMi U (POPMYIHUPOBATH BBHIBOJIBI HA OCHOBE
ATUX PE3YJIBTATOB,;

c(hOPMUPOBAHHOCTh ~ YMEHUM  KPUTHUYECKH  aQHAJIU3UPOBATH  XUMHUUYECKYIO
UHGOPMAITUIO, TIOJIYYaeMYIO U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOW HH(POPMAIIUH,
WuTepHeT U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUI COOII0/IaTh MPaBUIIA KOJOTHUECKHU 1I€1€CO00Pa3HOro
MOBEJICHUSI B OBITY U TPYJIOBOM NESITEIBHOCTU B LIEJIAX COXPAHEHUSI CBOETO 30POBbs
U OKpY>Xarolel MPUPOAHOM Cpeabl, OCO3HABaTh OIMACHOCTh BO3JCHCTBUS Ha KWBBIE
OpTaHU3MBbI OIPEIEIICHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbIca nokazatess [IJIK
(mpepenbHO  MOMYCTUMOW  KOHIICHTpPAIlMU), TOSCHATH Ha TMpUMEpax CHoCOObI
YMEHBILIECHUS U IPEJAOTBPAILICHUS UX BPEAHOTO BO3ICHCTBUS HA OPraHU3M YE€JI0BEKa,

U O0yYaroIMXCsl € OrPaHUYCHHBIMHU BO3MOXHOCTSIMU 3JIOPOBBSI. yMEHUE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX TIO3HAHUS BEIIECTB
1 XUMUYECKUX SIBJICHUMH;

JUISL CJIETIBIX U CIA0OBUISAIIMX OOYYAIOUIUXCS: YMEHUE HCIIOJIb30BaTh PEIbeHO
TOYEUYHYIO cUcTeMy 0003HaueHnuil JI. bpaiins ans 3anucu XxumMuyeckux Gopmy.

K koniry oOyuenus B 11 ki1acce rnpeMeTHbIe pe3yJibTaThl 0CBOEHUs Kypca «Oormast
Y HEOPTraHUYeCKas XUMHUSI» OTPAXKaIOT:

c(hOpMHUPOBAaHHOCTH NpPEICTABICHUM: 0 XUMUYECKOU COCTAaBJIAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, POJIM XUMHUU B MO3HAHUU SIBICHUU TPHUPOJIBI,
B (OPMHUPOBAHWUU MBIIUICHUSI W KYJbTYpPhl JIMYHOCTH, €€ (YHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOJUMOMN Ui pPEIIeHUs NPAKTUYECKUX 3a]ad U DKOJOTUYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOMN Cpeje;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKJIIOUYAET. OCHOBOIOJIATratouue
NOHATHSA (XUMHUYECKHMI 3JEMEHT, aTOM, H30TOIl, S-, P-, O- 3JIeKTpOHHBIC OpOUTAIH
aTOMOB, WOH, MOJIEKYIIa, MOJTb, MOJISIPHBIM o0beM, BaJICHTHOCT,
3JIEKTPOOTPULIATEIBHOCTh, CTCICHb OKHCICHHUS, XHMHYECKas CBs3b (KOBaJICHTHAs,
WOHHAs, METAJUTMYECKas, BOJOPOJIHAS), KPUCTAIUTHYECKAs pEeIIeTKa, TUIIbI XUMHUYCCKUX
peaKkIuii, pacTBOp, JIEKTPOJIUTHI, HEANEKTPOJIUTHI, DJICKTPOJUTHUECKAS TUCCOIUALIUS,
OKUCIIUTENh, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOW peakiuu, XUMHUYECKOe
paBHOBECHE); TEOPHM W 3aKOHBI (TCOPHUS DJICKTPOJIMTHYCCKON JUCCOIHMAIUH,



nepuoanueckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUs MAacChl BEIIECTB, 3aKOH
COXpaHEHUS W MPEBPAIICHUS YHEPTUU MPH XUMHUYCCKUX PEaKIIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3BIK XUMHH, MHUPOBO33PEHUECKHE 3HAHUSA, JIEKAIIHME B OCHOBE
MOHUMAaHUS TPUYUHHOCTH M CHUCTEMHOCTH XUMHMUYECKHX SIBICHUH, (DaKTOIOTUYECKHE
CBEJICHUS O CBOMCTBAX, COCTABE, MOJIYYCHUHU U O€30MaCHOM HCITOJIb30BAHUN BAXKHEHIIINX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JESTEIHLHOCTH YEIOBEKA,

chOpMHUPOBAHHOCTh YMEHUW BBISIBISATH XapakTepHble NPHU3HAKH TOHSITHH,
yCTaHABJIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIUE  IOHATHS
MpY OMHUCAHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAIICHHUIA,

c(hOPMUPOBAHHOCTh ~ YMEHHUM  HCIOJIb30BAaTh  XHMHUUYECKYID  CHMBOJIUKY
Ul COCTaBlieHHs (QOpMyJl BEIIECTB W ypaBHEHUH XMMHYECKUX pEeaKIui,
cucremMarndyeckytro HoMeHknatypy (IUPAC) um TpuBHaibHBIC Ha3BaHHS OTACIbHBIX
HEOPraHWYECKUX BemecTB (yrapHbIM ras, yrieKUCIbIH a3, aMMHaK, ralicHas H3BECTb,
HeTaleHast H3BECTh, MUThEBAs COJIA, TUPUT U JIPYTHE);

c(hOpPMUPOBAHHOCTh YMEHUN OINpPEEsATh BAJIEHTHOCTb W CTENEHb OKHUCICHUS
XUMHAYECKHUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTABA, BHUJ XUMHUYECKOU CBS3U
(koBaneHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOJHAs) B COCAMHCHHUSAX, THII
KPUCTAJUTMYECKOM PEIIETKH KOHKPETHOTO BellecTBa (aToMHasi, MOJISKYJIIpHAsi, MOHHAS,
METAITMYECKast), XapaKTep CPellbl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX COCTUHCHHIA;

c(hOpMHUPOBAHHOCTh YMEHHM YCTaHABIIMBATh MPUHAJJICKHOCTh HEOPTaHUYECKUX
BEIIECTB 110 HX COCTaBY K OMPEACICHHOMY KiacCy/Tpymie coeAuHeHHi (mpocThie
BEIIECTBA — METAUIBl U HEMETaJlIbl, OKCHJbI, OCHOBAaHUS, KHUCJIOTHI, amM(pOTEpHBIC
THJIPOKCH/IbI, COJIN);

c(hOPMUPOBAHHOCTh YMEHHUH paCKpbIBaTh CMBICT TEPUOJUYECKOTO 3aKOHA
JI.1. MeHnneneeBa U J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEILHYIO
U IPOTHOCTUYECKYIO (DYHKITUY;

c(OpMUPOBAHHOCTh YMEHUM XapaKTEpHU30BaTh SJIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX 3jeMeHToB 1-4 mnepuonoB llepumoanueckoil cUCTEMBI XHUMHYECKHUX
anementoB JI.11. MenpeneeBa, UCHOIB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY,
(QHEPTeTHYECKHE YpPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB
XUMHYECKHUX 3JIEMEHTOB M MX COCAMHEHHUM IO IepuogaM U rpynmnam llepuoamueckoi
cuctembl xumudeckux saemeHToB J[.1. Menaeneena,

cOPMHUPOBAHHOCTh YMEHHI XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYCCKHE
CBOWMCTBAa  HEOPraHMYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,  MOJTBEPKIAThH
CYIIECTBOBAHME TE€HETHUYECKOM CBA3U MEXKJIYy HEOPraHWYECKHUMH BEIIECTBAMHU
C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUA;

c(hOPMUPOBAHHOCTh  yYMEHHUS  KJIacCU(DUIIUPOBATh  XUMHUYECKHE  PEAKIUHU
10 Pa3JUYHBIM TpHU3HAKaM (YUCIYy M COCTaBy pPEardpyroIIUX BEHIECTB, TCIIOBOMY
abdexTy peakiuu, HU3MEHEHUIO CTENEeHEH OKUCJICHUs D3JIEMEHTOB, O0paTUMOCTHU
pCaKIuH, YYACTHIO KaTajau3aTopa);



c(hOpMUPOBAHHOCTh YMEHUIN COCTaBIISATh YPABHEHUS! PEAKIUN PA3IUYHBIX THUIIOB,
MOJIHBIE W COKpAllleHHbIE ypaBHEHUS peaKUUi MOHHOTO OOMEHA, YYUTHIBAsl YCIIOBHS,
IIPU KOTOPBIX 3TH PEAKUUH UIYT JO KOHIA,;

chOpMHUPOBAHHOCTh ~ YMEHHA  TPOBOAUTH  PEAKIMH,  MOATBEP)KIAIOIINE
KaueCTBEHHBIN COCTaB Pa3IMYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh OMBITHBIM
MIyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX pACTBOPAX HEOPTaHMUECKUX BEILIECTB,;

c(hOpMHUPOBAHHOCTD YMEHUWA  pacKpbIBaTh CYIIHOCTb OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHUSI DJIEKTPOHHOIO OajlaHca ITHX
peaKuuu;

c(hOPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiMu OT pa3IMYHbIX (HAKTOPOB; XapaKTep CMENICHUS XUMHUYECKOTO0 PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiictBus (mpunui Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMHUUECKUE MPOLIECCHI, JIeKAIIHUE
B OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUS CEPHOM KHUCIOThl, aMMHaKa, a TaKKe
c(hOpMUPOBAHHOCTbH MPEACTABICHUNA 00 OOIIMX HAYYHBIX TPUHIHUIIAX U SKOJOTHUYECKUX
mpobeMax XUMUIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTH YMEHHI MPOBOJIUTH BBIYUCIICHUS C UCTIOIb30BAHUEM TTOHITHS
«MaccoBas JI0JIsI BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHU ra30B MIPH XUMHUYECKHUX
peakiusx, Macchl BEIIECTBA MM 00beMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi o0beMy OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOTO 3¢ deKTa
pEeaKIuy Ha OCHOBE 3aKOHOB COXPaHEHMsI MAaCChl BEIIECTB, MPEBPAICHUS] U COXPAHCHUS
DHEPTUH;

c(hOPMUPOBAHHOCTh YMEHUN COOJIOATh MpaBWiIa IMOJH30BAHUS XUMHUYECKOU
MoCy10¥ 1 J1abopaTOpHBIM 000PYI0BAaHKUEM, a TAKKE MTPaBUIIa OOpaIlleHUs C BEIeCTBaMU
B COOTBETCTBUU C MHCTPYKIIUSIMHU I10 BBIMOJHEHUIO TA00PATOPHBIX XUMUYECKHUX OIBITOB,;

c()OPMUPOBAHHOCTh ~ YMEHHMM  ITUIAHUPOBATh U  BBIMOJHITH ~ XUMHUYECKHI
OKCIIEPUMEHT (pasjoKeHUEe IEepPOKCHAa BOAOPOJa B MPHUCYTCTBUU KaTaIHM3aTopa,
OMpeNieNICHUE Cpe/ibl PacTBOPOB BEILIECTB C MOMOIIBI0 YHHUBEPCATBHOIO HHAMKATOPA,
BIIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM PEAKIMH, PEAKIIMM MOHHOTO
oOMeHa, Ka4eCTBCHHBIC PEAKIIMU Ha CyNIbdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH
aMMOHUS, pEIICHUE IKCIICPUMEHTAIBHBIX 331249 110 TeMaM «MeTtautbi» u «HemeTauibi»)
B COOTBETCTBUU C MPaBUJIAMH TEXHHUKH 0€30MacCHOCTU MPHU OOpaIIeHHU C BEUIECTBAMU
M Ja0OpaTOpHBIM  OOOpYAOBAHHEM, TMPEACTABIATh PE3YIbTaThl  XUMHYECKOTO
JKCIIEpUMEHTa B  (QopMe 3alucH  ypPaBHEHMH  COOTBETCTBYIOIIMX  PEaKIIHid
1 (OpPMYJIMPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh  YMEHUN  KPUTHYECKH  aHAJIU3UPOBATH  XUMHUYECKYIO
uHbOpMAIUIO, TOJYyYaeMyl0 U3  Ppa3HbBIX HCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKauu, UHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUN COOIIOIATh MPaBUIa SKOJIOTHYECKHU 1IETIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOM NIEATEIILHOCTH B LEISAX COXPAHEHUS CBOErO 3J0POBbS
U OKpYJ)KAIoIIeH MPUPOJHON Cpelibl, OCO3HABATH OIMACHOCTh BO3JCUCTBHUS HA >KUBBIC



OpraHW3Mbl ONIPENEICHHBIX BEIIECTB, NMOHMMAas cMbIca nokasarens IIJAK, moscHATh
Ha MpUMeEpax CrocoObl YMEHBIIEHUS U MPEIOTBPAILECHUS MX BPEIHOIO BO3AECHCTBUS
Ha OpraHu3M YeJI0BEKa,

I OOy4YarIIMXCAd C OrPaHUYECHHBIMH BO3MOXXHOCTSIMH 37J0POBbSI. yMEHHE
OPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYNHBIX METOJaX IO3HAHUS BEIECTB
U XUMUYECKUX SBJICHUMU;

JUIS CJETBIX M CIa00BUASIINX OOYYArOIIMXCS: YMEHHUE HCIIOJIb30BaTh pelbeHO-
TOYEUYHYIO0 cucTeMy o6Oo3Hauenuit JI. Bpaitnga nns 3anucu xumudeckux (Gopmyi.



TEMATHUYECKOE IIJTAHUPOBAHHUE

10 KJIACC
Ne | Haumenosanue | Komu | IIporpammHoe conmepixanue OCHOBHEBIEC BUIBI JlesATEJbHOCTH DO0P/LIOP
PAaseIoB 1 94eCTB NeATEeIbHOCTH YUHTes €
TeM yuebHoro | O oOyyarormmxcs yuerom
npeamera 4aco denepanbHoii
B pa6oueii
MporpamMmsbl
BOCIIUTaHUS
Pazpen 1. TeopeTnuecKkue 0CHOBbBI Oprannyeckoii xumuu (3 yaca)
1. | Ipenmer 3 TIpeamMer opraHudeckoil xumum: eé | PaCKpBIBATh CMBICI dopmupoBath https://m.edso00.ru/61HH8J58
1 (3pFaHI/I‘I€CKO BO3HWKHOBEHHE, PA3BHTHE H H3y4aeMBIX TIOHATHH [TO3HABATEIbHbIE X
H XUMUH. e —— (BBISIBIISITH UX XapaKTepHBIE HHTEpECH ¢
Teopust MPU3HAKH), YCTAHABIMBATh .
CTPOCHHUSI BEILIECTB 1 MaTepHastoB. Teopus UX B3aUMOCBSI3b. [IpuMeHsTh yacTom
OpraHu4YecKH CTPOCHHSI OPraHUYECKUX IOJIOXKEHHS TEOPUH MHIMBHaIbHBIX
X COeIMHEHHIT coezmHennit A.M. Byrieposa, 8 CTPOCHHMS OPTraHUYECKHUX UHTEPECOB,
AM. BemtecTB A. M. Byrneposa crocobHocTei,
OCHOBHBIE [OJIOXKEHUSI.
byrneposa JUIst OOBSICHEHUS JIOCTHKCHUH.
CrpyxTypHEIe hopmyteI 3aBUCUMOCTH CBOMCTB
OPraHN9ICCKUX BEIICCTB. BEIIECTB OT UX COCTaBa U Iesenoii
I'omonorus, nzomepusi. cTpoenus. Mcnons3oBath opHeHTHp:
XuMuUeckas CBA3b B opranuyeckux | XAMHIECKYIO CHMBOJINKY eHHOCTH
COCIMHEHUSX: KpaTHbIE CBSA3H, G- U JUUL COCTABIICHHA
MOJIEKYIISIPHBIX U Hay4HOro
n-casu. [pencrasnenne o CTPYKTYpPHBIX (Pa3BEPHYTOH, | MO3HAHHUS

Ki1accU(UKALK OpraHMIecKuX
BemecTB. Homenknarypa
OpraHUYECKUX
COCIIMHCHUI(CHCTEMATHYECKasT) U

TPpUBHUAJIbHBIC Ha3BaHUS

COKpaIEHHON) hopmy:
OpFaHM‘{eCKI/IX BCIICCTB.
OnpenensiTe BUIBI
XUMHUYCCKOU
CBSI3U(OIMHAPHBIE, KPATHBIE)
B OpraHUYECKUX

3HaTh U yBaXKaTh
IOCTHKEHUS
Hamel PoauHel
— Poccuu B
HayKe U TEXHHKE.



https://m.edsoo.ru/61HH8J58

BaXHEWUIIHNX MIPEACTaBUTENECH

KJIaCCOB OPraHNYCCKUX BCIICCTB.

OKCIepHMEHTAIBHBIE METO b

U3y4dEHHs BEIECTB U UX

npeBpalleHnii: JleMoHcTpanyn:
— O3HaKOMJIEHHE ¢ 00pa3IaMu
OpPraHMYeCKUX BEIIECTB 1
MaTeprajlaMiHa UX OCHOBE;

— OIBITHI 110 [IPEBPALICHHIO
OpraHMYEeCKUX BEIIECTB MPH
HarpeBaHUHU(IUIABIEHHE,
00yrMBaHye U TOPCHHE).

- JlabopaTopHbI€E ONBITHI:
MOACIIMPOBAHHUE MOJICKYIT
OPraHUYECKHX BEIIECTB

COeIMHEHMsIX. PacKpbIBaTh

POJIb OPraHUYECKON XUMHUH B

MPHUPOJIE, XapaKTepH30BaTh

€€ 3HaYEHHE B KU3HU

YenoBeKa, HLTIOCTPUPOBATh

CBSI3b C IPYTHMMH HAyKaMH.
Habmonate 1 onmuchIBaTh
JIEMOHCTPALIMOHHBIE
OIIBITHI; TIPOBOAUTH H
OITUCBIBATH J1a00PATOPHBIC
OTIBITHI ¥ IPAKTHYECKHE
paboThl

LeaeBoii
OpHMEHTHP:
NaTPHOTHYECK
0e BOCIUTAHUE

Paznea 2. YrieBono

posib (13

4acoB)

2.

1

IIpenensueie
YIJIEBOOPO.
bl — QJIKaHBI

2

AJKaHBI: COCTaB M CTPOCHUE,
roMoJIoTH4ecKuil psia. Meran
W 9TaH —pocTeiiime
MPECTABUTENHN aIKAaHOB:
COCTaB, XUMUYECKOE
cTpoeHue, pu3nvecKre u
XMMHYECKHE CBOMCTBa
(peaxknuu 3aMeIeHHS 1
rOpeHus), HaXOXKICHNUE B
HPHUPOJIE, TIOIYUCHHE U
MIPUMEHEHHE

PackpriBaTh cMBICT
HU3y4aeMbIX MOHITHH
(BBISIBIIATD UX
XapaKTepHble
MPU3HAKH),
YCTaQHABJIUBATb UX
B3aUMOCBSI3b,
UCIIOJIb30BATh
COOTBETCTBYIOIIHE
TOHSITHS

IIPY ONTHCaHUH
COCTaBa, CTPOCHHS
npeBpaleHun
OpraHuYeCKUX
COEIUHEHHUI.
Hcnone3oBats

dopmupoBath
OTBETCTBEHHOE
OTHOIIICHUE, KaK
rpaKIaHUHA U
notpeduTens B
YCIIOBUSIX
B3aMMOCBSI3H
MIPUPOTHOMH,
TEXHOJIOTHIECKO
W ¥ cCOUMaIbLHON
cpen.

Llenesoii

OpPHUEHTHD:
IEeHHOCTH
HAY4YHOT 0
MO3HAHHST

https://m.edsoo.ru/LC5J74C
MA
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XUMHUYECKYH CUMBOJIUKY
JJIA COCTaBJICHUSA
MOJICKYJISIDHBIX U

CTPYKTYPHBIX
(pa3BEpHYTOH,
COKpaménHoit) hopmys
OpPraHMYECKUXBEIECTB.
YcranaBauBaTh
MIPUHA/UIC)KHOCTH BEIIECTB K
OTIpEJIENICHHOMY KJIacCy
YIJIEBOJIOPOJIOB MO COCTaBY
U CTPOCHUIO, Ha3bIBATh HX
10 CHCTEMATHYECKOH
HOMEHKJIAType; IPUBOIUTH
TPHUBHAIILHBIC Ha3BaHUS
OTJICTIBHBIX MTPEACTaBUTENCH
YIJIEBOJIOPOJIOB.
OnpenensiTe BUIBI
XHUMHYECKOH CBSI3U B
MOJIEKYJIaX YTIeBOA0OPO/IOB,;
XapaKTepU30BaTh
3aBHCHMOCTh PEaKIIHOHHON
CITOCOOHOCTH
YIJIEBOJIOPOIOB OT
KpaTHOCTH KOBAJICHTHOMN
CBSI3H.
XapakTepu3oBaTh COCTaB,
CTpOCHHUE, TPUMEHEHHE,
(uznueckue u XUMHYECKUE
CBOICTBa, BaXKHEHIITHE
CHOCOObI MOJTYYSHHUS
TUNHYHBIX MPEJCTaBUTEIEH
Pa3IUYHBIX KITACCOB
YIJIEBOZOPOIOB (MeTaHa,
JTaHa).




BBISIBISITE T€HETHUYECKYIO
CBSI3b MEXIY
YIIIEBOZOPOAAMHU H
MIOJITBEPIKIATh €€ HaJIMuKe
YpaBHCHUSMH
COOTBETCTBYIOIINX
XUMHYECKHX

peaxumii ¢

HCITIOJIb30BAHUEM

CTPYKTYPHBIX (OpPMYII.

Henpenensusie

YTJIEBOIOPOBI:

AJIKCHBI,
aJIKaUEHBI,
AJIKUHBI

AJKeHBI: COCTaB U CTPOCHUE,

rOMOJIOTHYECKHUH psill. DTUIICH

— MPOCTEHINNIA PeCTaBUTEND

AJIKEHOB:COCTaB, XUMHUYECKOE

cTpoeHue, pusnyeckue u

XUMHUYECKHE CBOMCTBA

(peakuuu ruipupoBaHusi,
raJjlOr€HMPOBAHMS, TUpATALlUH,
OKHCIICHUSI ¥ TIOJIMMEPH3ALIHH)
HAXO0X/ICHHE B IPUPO/IE, TIOTyICHHE
U TIpIMEHEHHE.
AnkanueHsl: Oyranues-1,3 u
MeTwiOyraauen-1,3, xumudeckoe
CTpOEHHE, peakLus
MOJIMMEPHU3aLH, IpUMeHeHne (st
CHHTE3a MPUPOIHOTO U
CHHTETHYECKOTO
KaydyKa M Pe3UHBI).
AJIKWHBIL: COCTaB U 0COOCHHOCTH
CTPOEHHSI, TOMOJIOTUYECKHUN P,
AneTtuiieH — npocreimmit
MIPE/ICTABUTENb ATKUHOB. COCTAB,
XMMHYECKOE CTPOCHHUE, (HH3NICCKHE
1 XUMHYECKUE CBOMCTBA (peaKiiu

PackpbIBaTh cMBICT
HU3y4aeMbIX TOHATHH
(BBISIBIIATD UX
XapakTepHbIe
MPU3HAKH),
yCTaHaBIMBaTh UX
B3aUMOCBSI3b,
UCIIOJIb30BATh
COOTBETCTBYIOIIHE
MIOHATHSA

IIPY OTIMCAHUHU

cOCTaBa, CTPOCHUS 1
TIpeBpaIIeHU
OpPraHMYECKUX
COCZIMHEHHUH.
Hcnone3oBats
XMMHUYECKYIO CHMBOIHKY
JUTS COCTABIICHUS
MOJIEKYIISIPHBIX U
CTPYKTYPHBIX
(pa3BépHYTOH,
COKpAIEHHOI) (hopmyIT
OpPraHMYEeCKHUXBEIECTB.

dopmupoBath
TO3HABATEIHHBIC
HMHTEPECHI C
yuéToM
HMHIMBUIYAIIBHBIX
HHTEPECOB,
CII0COOHOCTEH,
JIOCTUKEHUH.

Henesoi
OpUEHTHP:
EHHOCTH
HAYYHOIr'0
NMO3HAHUA

3HAaTh U yBaXKaTh
IOCTHIKEHUS
Hame PoauHel
— Poccuu B
HayKe 1 TEeXHHKE.

LeaeBoii
OPHEHTHP:

https://m.edsoo.ru/OBNBOPH
31
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THAPHPOBAHHS, IaIOT€HUPOBAHMS,

THAPATANK TOPEHHS), HAXOXK ICHHE
B IIPUPOJIE, OTydEHHE U
MIpUMEHEHHE

YcranaBauBaTh
MPUHA/UISKHOCTD BELIECTB K
OTIpe/ICICHHOMY KJ1accy
YTJIEBOIOPOJIOB 110 COCTaBY
1 CTPOCHUIO, Ha3bIBATh UX
10 CUCTEMATHYECKOM
HOMEHKJIAType; MPUBOUTH
TPHUBHAIBHBIC HA3BAHUS
OT/ICIBbHBIX MPEACTABUTEICH
YTIIEBOJOPOIOB.
OnpenensiTs BUIBI
XUMHYECKOH CBSI3H B
MOJIEKYyJIaX YIJIeBOJIOPOIOB;
XapaKTepU30BaTh
3aBHCHMOCTD PEaKIIHOHHOU
CITIOCOOHOCTH
YTIIEBOIOPOJIOB OT
KpPaTHOCTH KOBaJIEHTHOU
CBSI3H.

XapakTepu30BaTh COCTaB,
CTpOCHHUE, TPUMEHEHHE,
(usMYecKre U XUMHYECKHE
CBOICTBA, BaxkKHEHIITHE
C1oco0bI MOJTy4eHUs
TUNHYHBIX MTPEJCTaBUTEIEH
pa3nUYHBIX KI1aCCOB
YIJIEBOIOPOJIOB (3THIIEHA,

aneTmieHa, oyraauena -1,3).

BBISBIATE TEHETHUECKYIO
CBA3b MEXIY
YIIeBOJIOPOJaMH U
HOATBEPXKIaTh €€ HaJ4ue
YpaBHEHUSIMH
COOTBETCTBYIOIIUX
XUMHYECKUX

NMaTpUOTHYECK
0€¢ BOCIUTAaHUE




peaxmmii ¢
HCIOJIb30BaHUEM

CTPYKTYPHBIX (hOPMYIL

ApomaTHrueck
ne
YTIICBOOPO.
Bl

ApeHbl: OEH30I1 ¥ TOTYOI,
COCTaB, XUMHYECKOE
CTPOEHUE MOJIEKYI,
(U3HYECKHE U XUMUYECKHE
cBoiicTBa(peakimu
raOreHUPOBAHUS 1
HUTPOBAHM), OJTyIEHHE
U npuMeHenne. Biusaue Gersona
Ha OPraHu3M YeJI0BEKa.
[eHeTHYECKASICBSI3b
YTIEBOIOPOIOB

PackprIBaTh cMBICT
HU3y4aeMBbIX MOHITHH
(BBISIBIIATD UX
XapakTepHbIe
HPHU3HAKH),
yCTaHaBJIMBaTh UX
B3aUMOCBSI3b,
UCIIOJIb30BATh
COOTBETCTBYIOIIHE
TIOHSITHS
IIPU ONTMCAHUH
COCTaBa, CTPOCHHS 1
IIpEBpaIICHUH
OpraHuYecKUX
COEIUHEHHU.
Hcnone3oBats
XUMHYECKYIO0 CUMBOJIMKY
JUISL COCTABIICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaménHoit) hopmys
OpraHUYECKHXBEIECTB.
YcraHaBiIMBaTH

TIpUHAJJICKHOCTD BEIIECTB K

OTIpE/IENICHHOMY KJIacCy
YIJIEBOJIOPOJIOB MO COCTaBY
U CTPOCHUIO, Ha3bIBATh UX
10 CUCTEMATHYECKOM
HOMEHKIIAType; MPUBOIUTH

dopmupoBath
[O3HABATEJILHBIE
MHTEPECHI ¢
yuéTom
HMHIMBUIYAIBHBIX
HHTEPECOB,
CITOCOOHOCTEH,
OCTHKEHUH.

LeneBoi
OpHMeHTHP:
HEHHOCTH
HAY4YHOT' 0
MO3HAHUA

3HaTh U yBaXKaTh
TOCTHKEHUS
Hamel Poauael
— Poccun B
HayKe U TeXHUKE.

IeaeBoii
OpHMEHTHP:
NaTPUOTHYECK
oe BOCIIUTaHUE

https://m.edsoo.ru/3KLA1L 2

&M
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TPUBHAJIbHBIC HA3BAHUS
OTJENBHBIX NPEICTABUTENCH
YIJIEBOZOPOIOB.
OnpenensaTs BUIBI
XUMHYECKOH CBSI3H B
MOJIEKYJIaX YIJIeBOAOPOJIOB,;
XapaKTepH30BaTh
3aBUCUMOCTD PEAaKI[MOHHOM
CIOCOOHOCTH
YTIIEBOJOPOJIOB OT
KPaTHOCTH KOBAJICHTHO
CBSI3H.
XapakTepu3oBaTh COCTaB,
CTpOCHHUE, TPUMEHEHHE,
(busnveckre U XUMHYECKUE
CBOICTBA, BaXKHEHIITHE
C1oco0BbI MOJTy4eHUS
TUIUYHBIX [IPEICTABUTENEH
Pa3IMYHBIX KJIACCOB
YIJIEBOOPOIOB (OeH3011a,
TOJIyOJIa).
BBISBIISTS TeHETHUECKYIO
CBSI3b MEXIY
YTII€BOIOPOJAMH U
MOATBEPKAATh €€ HAINYHe
YpaBHEHUSMH
COOTBETCTBYIOLIHX
XUMHYECKUX

peaknuii ¢

HCTIONb30BaHUEM

CTPYKTYPHBIX (popMyiI.

N

IIpuponnsie
HCTOYHUKH
YIIIEBOJ0POJT
OB U UX

[Ipuponnsiii ra3. [lomyrHere
HedTsiHblera3sl. Hedth 1 eé
HPOHCXOXKICHHE.

CrocoOsl nnepepaboTku

XapakTepu3oBarh
HCTOYHUKH
YTJI€BOAOPOJHOTO CBHIPbS
(HedTh, MPUPOIHBIH ras,

IleneBoit
OpHEHTHP:
9KOJIOTHYECKOE
BOCIIHTaHUE

https://m.edsoo.ru/RY6NBZ
AW4
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nepepaboTka

He(TH: MEPEroHKa, KPeKHHT

(TepMHUYECKHIA,

karaauTuaeckuit). [IpoayKTh

nepepaboTKu HedTH, UX

MIPUMEHEHHEB

MPOMBIIICHHOCTH U B OBITY.

Kamennsiit yross u

IIPOJYKTBI €r0

nepepaboTKH.

JKCNepuMeHTAJIbHBIE

MeTOAbIN3YYeH s

BelleCTB

M MX NpeBpalIeHHii:

- JleMoHCTpamnmu:

- koJutekuuu «Hedro» u
«YTOJIBY,

- BHJEO(pparMeHT

«BynkaHH3aHAPE3UHBI».

- JlaGopaTOpHBIE OMBITHI:

— Ka4yeCTBEHHOE OIPE/Ie/ICHUE

yriepoaau BOAOpOa B

OpraHUYECKHX BEIIECTBAX;

— O3HAaKOMJIEHHUE C

oOpa3Lamu riacrtmace,

Kay4yKOB U PE3HHBI;

— MOJEJIMPOBAHH

€ MOJIEKYJI

YIIIEBOIOPOJIOB U

raJoreHOIPOU3BO

JIHBIX.

- IIpakTnHueckue paboThI:

YroJib), CIOCOOBI HX
nepepaboTKu 1
MPaKTHYECKOE
MPUMEHEHHE MOJTy9aeMBIX
npoaykToB. Mcmnoab30BaTh
€CTECTBEHHO-HAYyYHbIC
METO/IbI IO3HAHMS —
IpoBe/IcHUE, HaOJII0IeHHE
U OMUCAaHHE XHMUYECKOTO
IKCIIEPUMEHTA
(1abopaTOpHBIE OIIBITHI U
MpaKkTHYECKHE paboTh).
CrenoBaTh

IpaBHIIaM
6e301acHOpadoThI

B J1labopaTopuu

IIPU UCTIOJIB30BAaHUH
XHUMHYECKOH TTOCYIBI 1
o0opymoBaHus, a TAKKe
IIpaBUJIaM 00palleHHs C
BEILECTBAMH B
COOTBETCTBHH C
HHCTPYKIMSMU
BBIMOJIHEHUS
11a00paTOPHBIX OIBITOB
UIPAKTHIECKUX paboT

10 MOJTY4YCHHIO U
U3YYCHUIO

OPraHUYECKHX BELIECTB.
IMpencraBasTh pe3yabTaThl
JKCIepuMenTa B hopme
3aMMcu ypaBHEHHH

PaszBuBarthb
MO3HABATEIbH
ble HHTEpechI ¢
y4éTtom
MHIUBUIYATBH
bIX HHTEPEeCoB,
CIIOCOOHOCTEN,
JTOCTHIKEH U,




Ne 1. Tony4enue 3TuIICHA 1
n3yveHue

€ro CBOWCTB.
- PacuérHrble 3a1aun:

- omnpejieleHue
MOJICKYIISIPHOU (hOPMyIIBI
OPraHUYECKOTO BELIECTBA
10 MacCOBBIM J0JISIM
aTOMOB XMMHUECKHX
JIIEMEHTOB,;

Pacy€Thl 110 ypaBHEHUIO
XUMHYECKOHpeaKLuu

COOTBETCTBYIOIINX
peakuuiin Aenath BHIBOIBI
Ha UX OCHOBE.

HpOBO}ll/ITb BBIYHCIICHUS
JUTSL OTIPEICTICHHS
MOJICKYJISIPHO# (hOpMYJIbI
OpPraHMYeCKOTO BEIIECTBa,
10 YPaBHEHUIO XUMHYECKOH
peakuum.

CaMoCTOsATENBHO

IUTAHUPOBATh U

OCYIIECTBIISITH CBOIO

[T03HABATEIbHYIO

JIEeATEIbHOCTD,

MIPUHUMATh AKTHBHOE

y4yacTue B rPyIIIOBOi

yaeOHOH

JIeATEIbHOCTH

Pasnen 3. Kuciiopoacoaep:kaume opraunyeckue coequtenus (13 yacon)

3

1

Crouprsl.
Denon

3

[IpenensHBIC OAHOATOMHBIE
CHHPTHI: METAHOJI ¥ 3TAHOJ,
XUMHUYECKOE CTPOCHHE,
(usnuecKkre 1 XUMHUYECKHE
cBoiicTBa (peakuuu ¢
AKTUBHBIMH METAJIAMH,
raJloreHOBOJIOPOIaMH,
ropeHue), IPUMEHEHHE.
Bonoponnas cBsi3b.
dusnogornyeckoe AHCTBUE
MeTaHoJIa U 3TaHoja Ha
OpraHM3M 4YeJIOBEKa.
MHOr0aTOMHBIE CIPTHI:
STHJICHTJIMKOJIBH TIIUIEPUH,

PackpbIBaTh CMBICTT
U3y4aeMBbIX TOHATHI
(BBISBIIATH UX
XapaKTepHbIe
MIPU3HAKH),
YCTaHABJIUBATh UX
B3aUMOCBSI3b,
HCIIOJIb30BATh
COOTBETCTBYIOIIHE
MOHSTHS

IIPU OITMCaHUH
COCTaBa, CTPOCHHS U
TIpeBpaIICHUH
OPraHuYeCKUX

DopMHUpOBaTH
M03HABATEIbHbIE
HHTEpECHI C
y4éToM
WHIWBHTyaTbHBIX
HUHTEPECOB,
CII0COOHOCTEH,
TIOCTHKEHUH.

IeseBoii
OpHMEHTHP:
HEHHOCTH
HAY4YHOI' 0

https://m.edso0.ru/TJI36WGJ

5
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XUMHYECKOE CTPOCHHE,
(usnueckre 1 XMMHYECKUE
cBO¥icTBa (B3aumoeiicTBHE CO
LICTIOYHBIMH METAJIJIAMH,
KaueCTBEHHAs PEaKIus

HA MHOTOATOMHBIE CITHPTBI).
duznonornueckoe AeiHcTBIE
Ha OpPraHM3M YeJIOBeKa.
[IpumeHeHnerUIIEpPUHA 1
STUJICHTIUKOIIS. DeHolt.
CtpoeHue MOJIeKyIbl,
(usnueckue 1 XUMUYECKHE
cBoiicTBadeHoa.
ToxcuuHOCTH (eHONa, eTo
(uznonornyeckoe nercTere
Ha OpraHu3M 4eJIoBeKa.
[Ipumenenune

(enona

COEUHEHNM.
HcnonwszoBath
XUMHYECKYIO CHMBOJTUKY
TIUTSL COCTABJICHHS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOii,
COKpaIEHHO#) hopmyJT
OpraHMYECKUXBEIECTB.
YcranaBiauBaTh
l'lpl/IHaﬂJ'le)KHOCTb
BEIIECTB K
OTIpeIeTICHHOMY KJ1acCy
IO COCTaBY U
CTPOCHHIO, HAa3bIBATh
HXIIO CUCTEMATHYECKOMN
HOMCHKJIaType;
MIPUBOUTh TPUBHAJIbHBIC
Ha3BaHUS OTACTbHBIX
npeJicTaBUTENeH
KHCITOPOICOIEPIKAIIINX
COCUHEHHUM,
XapaktepuzoBaTh
COCTaB, CTPOCHHE,
[IpUMEHEHHE,
(uznueckue u
XHUMHYECKHE CBOWCTBA,
BaKHEHIITHE CIIOCOOBI
MOJTYICHHST TUITHYHBIX
[peICTaBUTENCH
Pa3IUYHBIX KITACCOB
KHCIIOPOJICOICPIKAIINX

NMO3HAHUA

3HaTh U yBaXKaTh
TOCTHIKEHUS
Haue Poanael
— Poccun B
HayKe U TeXHHKE.

IleneBoit
OpPHUCHTHP:
MATPHOTHIECKO
€ BOCIMTaHHE




coelMHeHNi (MeTaHoIa,
9TaHOJIA, TIIMIEPUHA,
(heHoJIa); BBISBIISATH
TEHETHYECKYIO

CBSI3b MEX]TYy HUMHU U
MOJTBEPIKIATh &
HaJIMYUe ypaBHEHUSIMU
COOTBETCTBYIOLIHX
XUMHYECKUX

Ppeaxiuii

HCIIOJIB30Ba

HUEM

CTPYKTYpPHBI

x (hopmyi.

OrnuceIBaTh

cocras,

XHMHUUYECKOE

CTpOEHHE u
[pUMEHEHHE

KHPOB,
XapaKTepU30BaTh

UX 3HAYCHUC

IS
KHU3HENEATENLHOCTH
OpPTraHU3MOB.
Oco3HaBaTh OMAaCHOCTh
BO3/IEHCTBUS Ha KUBBIE
OpraHu3Mbl
OTIpE/IeNICHHBIX
OpraHUYECKHX BELIECTB,
MOSICHATE

Ha MPUMEpPax CrocoObl




YMEHBIICHHUS U
MPeIOTBPALIEHUS UX
BPEHOr0 BO3JCHCTBHS HA
OpraHu3M 4esIOBeKa.
Hcnons3zoBath
€CTECTBEHHO-HAYyYHbIC
METO/Ibl HO3HAHMS —
IpoBe/IcHUe, HaOIoIeHHe
U OMUCAaHHE XHMUYECKOTO
IKCIIEPUMEHTA
(1abopaTOpHBIE OTIBITHL U
MpaKkTHYECKHE paboTh).
CrenoBaTh

npaBHIaM
0e30macHOPadoThI

B 1abopaTopun

IIPU UCTIOJIBb30BAaHUH
XUMHYECKOU TIOCY/IbI U
o0opyoBaHus, a TAKXe
npaBuiIaM o0OpalieHus ¢
BEILECTBAMH B
COOTBETCTBHH C
HHCTPYKLIUSAMU
BBITIOJTHEHHSI
11a00PATOPHBIX OMBITOB

U MIPaKTUYECKHUX paboT

T10 MOJTy4EHHUIOH
U3y4EHHIO

OpPraHHYEeCKHX BELIECTB.
[MpencraBusTh pe3ynbTaThl
JKCIIEPUMEHTa B (hopme
3alKCH YpaBHEHUH




COOTBETCTBYIOLIHX
peakiuiiu 1enath BbIBOABI
Ha MX OCHOBE.

[IpoBOAHUTH BHIYMCIICHUS
JUISL OTIPEICIICHUSI
MOJIEKYIISIPHOM

opmysr

OpraHUYECKOro

BEIL[ECTBA, 10

YpaBHEHHUIO XUMHUUYECKON
peakiuu.
CaMOoCTOATENBHO
[UIAHAPOBATh U
OCYILECTBIISITH CBOIO
M03HABATENNbHYIO
JeATeNbHOCTh, IPUHUMATh
AKTUBHO y4acTHe B
TPYIIOBOH yueOHOM
JIeATEIbHOCTH

Anbaerusl.
Kap6onoBbie
KHMCIIOTBL.
CII0KHBIE

3¢ups!

Aubaeruibl: GopMasbIerui u
alleTalIbAET U], XAMUYECKOE
cTpoeHue, pU3nYecKre u
XUMHUYECKHE CBOUCTBA (peaKiuu
OKHCJIEHUS U BOCCTAHOBJICHMS,
KaueCTBEHHbIE PEAKIINH),
MOJTyYEHHE U IPUMEHEHHE.
OIHOOCHOBHBIE TIPEAEIBHBIE
KapOOHOBBIE KUCIIOTHI:
YKCYCHAsIKHCIIOTA,
XUMHUYECKOE CTPOCHHE,
(U3HMYECKHE ¥ XUMUIECKHE
cBoiicTBa (06mMe cBoiicTBa
KHCJIOT, PEaKIyst

PackpbIBaTh cMBICT
HU3y4aeMBbIX TOHATHH
(BBISBIIATH UX
XapakTepHbIe
MPU3HAKH),
yCTaHaBIMBaTh UX
B3aUMOCBSI3b,
HCIOJB30BATh
COOTBETCTBYIOLINE
MTOHATHSA

IIPY OTIMCAHUHU
COCTaBa, CTPOCHUS
NIpeBpalleHUui
OPraHMYECKUX

dopmupoBath
[03HABATEILHBIC
HMHTEPECHI C
yuéToM
WHMBUIyaIbHBIX
HHTEPECOB,
CITOCOOHOCTEH,
IOCTHKEHUH.

IleseBoii
OpHMEHTHP:
MEeHHOCTH
HAYYHOI0

https://m.edsoo.ru/O2NWGJ
ZU2
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9TepuUKALIH), TOTYICHHUE H
npumeneHne. CTeaprHOBasi U
OJICHHOBASKHCIIOTHI KaK
MPEICTABUTENHN BBICIIUX
KapOOHOBBIX KHCJIOT. Mblia
KaK COJIMBBICHINX
KapOOHOBBIX KHCJIOT, UX
MololILee IefiCTBHE.

CroxHbIe 3pUPBI KaK
IIPOU3BOAHBICKAPOOHOBBIX
KucaoT. ['uaponms

CIIOXKHBIX 3HpOB. JKupbl Kak
MPOU3BOIHBIC MIIUIIEPUHA U
BBICIIUX

KapOOHOBBIX KHCIIOT. [ uapou3
JKHPOB

COEUHEHNM.
Hcnonws3oBath
XUMHYECKYIO CHMBOJIUKY
JIUISI COCTaBJICHHS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOii,
COKpaIEHHOI) (hopmyIT
OpraHMYECKUXBEIECTB.
YcranaBiauBaTh
l'lpl/IHa}]J'le)KHOCTb
BEIIECTB K
OTIpeIeNICHHOMY KJlacCy
0 COCTaBY U
CTPOCHHIO, HAa3bIBATh
HXIIO0 CUCTEMATHYECKON
HOMCHKJIaType;
MIPUBOUTH TPUBHAJIbHBIC
Ha3BaHUS OTACTbHBIX
npeJicTaBuTENeH
KHCITOPOICOIEPIKAIIINX
COCUHECHHUM,
XapaktepuzoBaTh
COCTaB, CTPOCHHE,
[IpUMEHEHHE,
(uznueckue u
XHUMHYECKHE CBOWCTBA,
BaKHEHIITHE CIIOCOOBI
MOJTYIEHHST TUITHYHBIX
[IpeICTaBUTENCH
pa3IUYHBIX KITACCOB
KHCIIOPOJICOICPIKAIINX

NMO3HAHUA

3HaTh U yBaXKaTh
TOCTHIKEHUS
Haure Poauael
— Poccun B
HayKe U TeXHUKE.

LleneBoit
OPHUCHTHP:
MATPHOTHIECKO
€ BOCIIMTaHHE




COEIUHEHUHN
(bopmansaeruaa,
areTaabIeTuaa,
YKCYCHO# KHCJIOTBI);
BBISIBIISITH [EHETHYECKYIO
CBSI3b MEXy HUMH U
MOATBEPKIATH €€
HaJINYUE ypaBHCHUSIMHU

COOTBETCTBYIOLIHX
XUMHYECKUX PEaKIHil ¢
HCTIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYII.
OnuceIBaTh

COCTaB,

XUMHYECKOEe

CTpOCHHUE "
[pUMEHEHHE

KHUPOB,
XapaKTepU30BaTh

UX 3HAYCHUE

IUTSE
KU3HEICATEBHOCTH
OpraHu3MOB.

Oco3HaBaTh OMAaCHOCTh
BO3/IECHCTBHUS Ha KHUBBIC
OpraHu3Mbl
OTIpeIENIEHHBIX
OpraHUYECKHX BELIECTB,
MOSICHSATh

Ha PUMEpPax CrocoObI
YMEHBIICHUS U
MPEIOTBPALIEHHS UX




BpPEIHOTO BO3JEHCTBUS HA
OpraHu3M YeJIOBeKa.
Hcnons3zoBath
€CTECTBEHHO-HAYYHbIC
METO/IbI IO3HAHUS —
poBe/IcHHUE, HAOIOICHE
U ONUCAHUE XUMUYECKOTO
9KCIIEPUMEHTA
(1aGopaTOpPHBIE OIIBITHI U
MPAaKTHYCCKHUE PabOThI).
CrnenoBathb

npaBHIIaM
6e30macHONPabOThI

B J1laboparopuu

IIPU UCTIOJIB30BAaHUH
XHUMHYECKOH TOCYIBI
00opymoBaHus, a TAKXKE
npaBUIaM oOpalieH s ¢
BEIECTBAMH B
COOTBETCTBHH C
HHCTPYKIMSAMU
BBINIOJIHEHHS
11a00paTOPHBIX OMBITOB

U MPaKTHYECKUX paboT

IO MOJTy4CHHUIOH
U3YYCHUIO

OPraHUYECKHX BELIECTB.
IIpencTaBasTh pe3ynbTaThl
9KCIEepUMEHTa B (hopme
3aIlUCH YpaBHEHHUH
COOTBETCTBYIOLIHX
peaKIuiii 1enaTh BbIBOBI




Ha MX OCHOBE.
ITpoBOAHUTH BHIYMCIICHUS
JUISL OTIPEZICIICHUSI
MOJIEKYJISIPHOM

hopmyibt

OpraHM4YeCcKOro

BEIIIECTBA, 10

YPaBHEHHUIO XUMUUYECKON
peakiuu.
CaMOoCTOATENBHO
IUIAHUPOBATh U
OCYIIECTBIISITH CBOIO
TT03HABATEIIbHYIO
JeATENbHOCTh; IPUHUMATh
AKTUBHO y4acTHe B
TPYIIOBOH yueOHOM
JIeATEeIbHOCTH

VYrneBoasl

VYraeBoabl. cOCTaB,
Ki1accu(pUKaLus YriIeBOI0B
(MOHO-, 1u- 1
nostcaxapujsl). [moko3a —
IIpoCTEeHIMi MOHOCAXapu:
0COOEHHOCTH CTPOCHHUS
MOJIEKyYITBI, HU3HUYECKUE U
XHMHYECKHE CBOMCTBA
TIFOKO3BI (B3aMMOIEHCTBHE

¢ ruapokcugom memu(ll),
OKHCJIEHHE aMMHAYHBIM
pactBopom okcua cepebpa(l),
BOCCTaHOBJIEHHE, OpOXKEeHHE
TJIFOKO3BI), HAXOXICHUE B
MPHUpPO/Iie, TPUMEHEHHE
TIIFOKO3BI, OHOJIOTHYECKast POIIb

PackpbIBaTh cMBICT
H3y4aeMbIX HOHATUH
(BBISIBIIATD UX
XapakTepHbIe
TPH3HAKH),
yCTaHaBIMBAaTh UX
B3aUMOCBSI3b,
HCIIOJIB30BATh
COOTBETCTBYIOLINE
MOHATHA

IIPU OMMCAHUU
COCTaBa, CTPOCHUS U
IIpEBpaIICHUH
OpPraHMYECKUX
COCIMHEHHM,
Hcnone3oBate

dopmupoBath
[I03HABATEILHBIE
HMHTEPECHI C
yuéTom
WHMBUyaTIbHBIX
HHTEPECOB,
CITOCOOHOCTEH,
IOCTHKEHUH.

HeneBoi
OpUEHTHP:
EHHOCTH
HAYYHOI'0
MO3HAHHSA

https://m.edso0.ru/962BY GF

10
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B JKH3HE/IESTEIbHOCTU
OpraHu3Ma 4yeJaoBeKa.
®otocunTes. PpykTO3a Kak
H30MeEp TITIOKO3BI.

Caxapo3a — npeJICTaBUTENb

JIcaxapuioB, THIPOIIN3

caxapo3bl, HAXOXKJIEHUE B

MIPUPOJE U IPUMEHEHHE.

Kpaxmai 1 nemirosio3a Kak

MPUPOHBIC OJHUMEPHI:

CTpPOCHHE KpaxMmasa u

LEJUTIOJIO03bI, (PU3UYECKHE U

XUMHYECKUECBONCTBA Kpaxmalia

(ruaponus,

KaueCcTBEHHAs! PEaKiys C HOJ0M).

IKCcnepuMeHTAIbHbIE METOIbI
H3y4YeHHs! BellecTB U UX
TpeBpALeHHIi:

- JlaGopaTopHBIE OIBITHI:

— TOpEHHE CIIUPTOB,;

- B3aMMOJEHCTBUE

TIIHLEPHHAC

THAPOKCHIOM

mezu(ll);

— Ka4yeCTBEHHBIE PEAKIMU

aJbJIeTHI0B(OKHCIICHHE

aMMHA4YHBIM PACTBOPOM

okcua cepedpa u

ruapokcuaom meau(ll));

- B3auMOJIeiicTBHE Kpaxmaia ¢

HOJIOM.

- IIpakTuueckue paboThI:

XUMHYECKYIO CHMBOJUKY
IIJISL COCTaBICHHMS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHYTOH,
COKpaménHoit) hopmyr
OpraHMYECKUXBEIECTB.
YcranaBauBaTh
MIPUHAUICKHOCTD
BEIIECTB K
OTIpeIeNICHHOMY KJ1acCy
10 COCTaBY U
CTPOCHUIO, HA3bIBATH
HXIIO CHCTEMATHIECKOM
HOMEHKIIaType;
[IPUBOUTH TPUBUATIHHBIC
Ha3BaHHS OTAETBHBIX
TIpeaCcTaBUTENeH
KHCITOPOJICOIePIKAIIINX
COEMHEHNM.
XapakTepu3oBaTh
cocTaB, CTPOCHHE,
[pPUMEHEHHE,
(usnyeckue u
XUMHUYECKHE CBOICTBA,
BaKHEHIITHE CIIOCOOBI
l'lOJ'ly‘{eHVlﬂ THUIITUYHBIX
npecTaBuTeNeit
Pa3IUYHBIX KITACCOB
KHCIIOPOJICOIePIKAIIIIX
coeHeHnH (TITIOKO3BI,
caxapo3bl, Kpaxmaia,

3HaTh U yBaXKaTh
IOCTHKEHUS
Hamel PoauHel
— Poccun B
HayKe U TeXHUKE.

Ilenesoi
OpPHUCHTHP:
MATPHOTHIECKO
€ BOCIIUTaHHE




Ne 2. CroiicTBa pacTBopa
YKCYCHOMKHCIOTBL.

- Pacuérnple 3amaun:

- ompejeieHue
MOJIEKYIISIPHON (pOPMYIIBI
OPraHuYecKOro BelIecTBa
10 MacCOBBIM JI0JISIM
aTOMOB XHMHUYECKHX
9JIEMEHTOB U 110 Macce
(06beMy) TIPOYKTOB
Cropanus,

Ppacy€Thl Mo ypaBHEHHUIO
XUMHYECKOHPEaKIIUU

LEJUTIOJIO3bI); BBISBIISATH
TCHETHYECKYIO

CBSI3b MEX/ly HUIMU U
HOITBEPXKIATh €&
HaJIMYUE yPaBHCHUSIMH
COOTBCTCTBy}OLL[I/IX
XUMHYECKHX

peaxuuii ¢

HCIOJI30Ba

HHEM

CTPYKTYPHBI

X popmyi.

OnuceIBaTh

COCTaB,

XHUMHYECKOE

CTpoeHHE u
MIpUMEHEHHE

YKHPOB,
XapaKTepu30BaTh

HX 3HaYEHHE

TSt
JKU3HEICATEILHOCTH
OpTraHH3MOB.
Oco3HaBaTh OMAaCHOCTh
BO3EHCTBUS HA )KUBBIE
OpraHu3Mbl
OTIpe/IeNICHHBIX
OpraHMYECKUX BELICCTB,
MOSICHATH

Ha MPUMEPax CrocoObI
YMEHBILICHUSN
MIPEAOTBPAILEHUS UX




BpPEIHOTO BO3JEHCTBUS HA
OpraHu3M YeJIOBeKa.
Hcnons3zoBath
€CTECTBEHHO-HAYYHbIC
METO/IbI IO3HAHUS —
poBe/IcHHUE, HAOIOICHE
U ONUCAHUE XUMUYECKOTO
9KCIIEPUMEHTA
(1aGopaTOpPHBIE OIIBITHI U
MPAaKTHYCCKHUE PabOThI).
CrnenoBathb

npaBHIIaM
6e30macHONPabOThI

B J1abopaTopun

IIPU UCTIOJIB30BAaHUH
XHUMHYECKOH TOCYIBI
00opymoBaHus, a TAKXKE
npaBUIaM oOpalieH s ¢
BEIECTBAMH B
COOTBETCTBHH C
HHCTPYKIMSAMU
BBINIOJIHEHHS
11a00paTOPHBIX OMBITOB

U MPaKTHYECKUX paboT

IO MOJTy4CHHUIOH
U3YYCHUIO

OPraHUYECKHX BELIECTB.
IIpencTaBasTh pe3ynbTaThl
9KCIEepUMEHTa B (hopme
3aIlUCH YpaBHEHHUH
COOTBETCTBYIOLIHX
peaKIuiii 1enaTh BbIBOBI




Ha MX OCHOBE.
ITpoBOAHUTH BHIYMCIICHUS
JUISL OTIPEZICIICHUSI
MOJIEKYJISIPHOM

hopmyibt

OpraHM4YeCcKOro

BEIIIECTBA, 10

YPaBHEHHUIO XUMUUYECKON
peakiuu.
CaMOoCTOATENBHO
IUIAHUPOBATh U
OCYIIECTBIISITH CBOIO
[I03HABaTEIbHYIO
JeATENbHOCTh; IPUHUMATh
AKTUBHO y4acTHe B
TPYIIOBOH yueOHOM
JIeATEeIbHOCTH

Paznen 4. Azorcoaep:kalne oprannyeckne coennHenus (3 yaca)

4.

1

AMWHBI.
AMUHOKHCJIO
Tbl. benku

3

AMUJHBI, METHIIAMHH —
MIPOCTEHINMI IPEJCTaBUTED
aMUHOB: COCTaB, XUMHUYECKOE
CTpoeHue, HU3nIecKue 1
XHUMHYECKHE CBOWCTBA
(peakuuu ¢ KUCIOTaMH 1
TOpEHMs), HAXOKICHUEB
pupoJe. AMHHOKHCIOTHI KaK
aM{(OTepHbIE OpPraHNYECKHE
coequnenns. Pusnueckue u
XUMHUYECKHE CBOMCTBA
AMHHOKHCITOT (Ha IIprMepe
IIIMIHHA).

Buosiornyeckoe 3HaUeHUE
aMUHOKHCIOT.CHHTE3 MENTHIOB.

PackpbIBaTh CMBICT
U3y4aeMBbIX TOHATUI
(BBISIBIIATD UX
XapaKTepHble
HPH3HAKH),
YCTaHABJIUBATb UX
B3aUMOCBSI3b,
UCIIOJIb30BATh
COOTBETCTBYIOIIHE
HOHATHS

HPH OMHCAHUI
COCTaBa, CTPOCHUS U
IpeBpaleHui
OPraHM4ecKHX
COCIMHEHNM.

®dopmupoBaTh
[M03HaBaTEIbHbIE
HHTEPECHI C
y4éToM
WHIUBHTyalIbHBIX
HUHTEPECOB,
CII0OCOOHOCTEH,
JIOCTUKEHUM.

LeneBoii
OpHEHTHp:
HEHHOCTH
HAYYHOT O
MO3HAHHUSA

https://m.edsoo.ru/K8B3H5P
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benku xak npupoaHsie
nosmmepsl. [lepBuunas,
BTOpPHUYHAsI M TPETUYHAS
CTPYKTypa OEJIKOB.
XUMHU4ecKre CBOUCTBa
OCIIKOB: THAPOIIN3,
JIeHaTypalys, KayeCTBEHHbIC
peakuuuHa OeNKH.
JKcnepuMeHTAIbHbIE METObI
M3y4eHMsI BellleCTB U UX
TIpeBpALeHHIi:
- JleMoHCTpanuu:
— JIeHaTypauus OeJIKOB IIpH
HarpeBaHuHy,
L[BETHBIC pEaK1U OCIIKOB

Hcnonb3oBarh
XMMHYECKYIO CHMBOIIUKY
JIJISL COCTABIICHHS
MOJICKYJISIPHBIX 1
CTPYKTYPHBIX
(pa3BEpHYTOH,
COKpaménHoit) hopmyr
OpraHMYEeCKUXBEIECTB.
OmnpenensaTs
MIPUHAJISKHOCTD
BEIIECTB K
OTIpeNeTICHHOMY  KJIaccy
II0 COCTaBy ¥ CTPOCHHUIO,
Ha3bIBaTh UX

110 CUCTEMATUYECKOM1
HOMEHKJIaType;
MIPUBOIUTH
TPUBHAIBHbBIE

Ha3BaHUS OTJEIHHBIX
NIpeCTaBUTEIIEH.
XapakTepu3oBaTh
COCTaB, CTPOCHHE,
[IpUMEHEHHE,
(uznueckue u
XUMHYECKHE CBOMCTBA,
BaKHEHIITHE CIIOCOOBI
MTOJTYYCHHUS TUITHYHBIX
npecTaBuTeNei
a30TCOJIepIKaIIUX
COCUHEHUHN
(MeTHIIaMuHa,
[IMIHHA,0ETKOB).
OnuceIBaTh COCTAB,

3HaTh U yBaXKaTh
JIOCTHXKCHUS
Hatre PoauHbl
— Poccun B
HayKe U TeXHHUKE.

Ienesoit
OpPHUCHTHP:
MTaTPHOTHIECKO
€ BOCIIUTaHHE




CTPYKTYPY, OCHOBHBIE
CBOICTBA OEJIKOB;

MOSICHSITEHA TIPUMeEpax
3HaYCHHE OCITKOB

JUISL OpraHU3Ma
YeoBeKa.
Hcnonb3oBark
€CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS —
HaOII01aTh U
OIIMCEHIBATE
JIEMOHCTpPAIIMOHHBII
JKCIIEPUMEHT.
CaMOCTOATENBLHO
IUIAaHUPOBATh U
OCYIIECTBIISITH CBOIO
[03HABATENBHYIO
JIeATEIILHOCTD,
MPUHAMATH aKTHBHOE
y4acTue B TPYIIIOBOM
yueOHOU
TIESITEILHOCTH

Pazzen. 5. Beicokomoseky st

Hble coeinHeHus (2 yaca)

5.

1

IInactmaccsl.
Kayuyku.
Bouokna

2

OCHOBHBIE MOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: MOHOMEP,
MOJIUMED, CTPYKTYPHOE 3BEHO,
CTeNeHb NOJMMEepU3allly,
cpelHsisl MOJIEKyIIsipHas Macca.
OCHOBHEBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUI — MOJIMMEepU3aIns 1

Bragets u3ydaeMbpiMu
XUMUYECKUMU
MIOHATHAMH: PacKpbIBaTh
CMBICIT H3y9aeMBbIX
MOHATHI U IPUMEHSTH
ITUIIOHATUSA l'lpl/l
OIMMCaHUHU COCTaBa U
CTPOCHUS
BBICOKOMOJICKYJISIPHBIX

dopmupoBath
[03HABATEJILHBIE
HHTEPECHI C
yuéTom
HMHIUBHIYAIBHBIX
HUHTEPECOB,
CITOCOOHOCTEH,
IOCTHKEHUHN.

https://m.edsoo.ru/VLVADE
WAB
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MOJIMKOH/ICHCAIH

1. [Tmactmaccsr

(HONUATHIICH,

HOJIUIIPOTINIICH,
MOJUBHHIIXJIOPH,
nomuctupon). HarypansHelii 1
CHHTETHYECKHE KaydyKu
(OyTasMeHOBBIH,
XJIOPOIIPEHOBBIN U
M30TIPEHOBHIIT). Bomokua:
HaTypabHbIE(XJIOTIOK, IEPCTh,
1K),

HCKYCCTBEHHBIE (aIleTaTHOE
BOJIOKHO, BHCKO3a),
cuHTeTHYeCKHE (KarpoH U
JIABCaH).
JKCIMepHMEHTATbHBIE MeTOIbI
H3YyYeHHs BelecTB H HX
TpeBpALLeHMIi:

- JlemoncTpanuu:
03HAKOMIICHHE C 00pa3aMu
MIPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH,IJTACTMACC, Kay4yKOB

OpraHMYEeCKUX BELICCTB,
J11s1 OOBSICHEHUS
OTJIENbHBIX (hAKTOB U
SIBJICHU.
Hcnonw3oBath
XUMHYECKYIO CHMBOJUKY
TIUISL COCTaBICHHS
CTPYKTYPHBIX hopMyIt
BEIIECTB U YpaBHEHUI
PpeaxIuii moJuMepu3auu
M TIOJMKOHIEHCAIIMH.
OmnuceIBaTh COCTAB,
CTpOEHHUE, OCHOBHBIC
CBOMCTBA Kay4yKOB,
Hauboee
pacmpocTpaHEHHBIX
BHIOBIIACTMACC,
BOJIOKOH; IPUMEHEHHE
B Pa3JIMYHBIX OTPACIISX.
Hcnonb3oBark
€CTECTBEHHO-HAyYHbIE
METO/IbI O3HAHUS —
HaOII01aTh U
OIUCHIBATH
JIEMOHCTPALIMOHHBIN
9KCIIEPUMEHT

LeneBoii
OpHMEHTHP:
EHHOCTH
HAY4YHOTO
MO3HAHHUA

3HaTh U yBaXaTh
JTOCTHKCHUS
Hatre PoauHbr
— Poccuu B
HayKe U TeXHHUKE.

Ienesoit
OpPHUCHTHP:
MIaTPHOTHIECKO
€ BOCIIMTAHHC

OBLIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 34 yaca




11 KJIACC

HanmvenoBarne |Kommd [Iporpammuoe conepxanne | OCHOBHbIE Buabl/lesTensHOCTD LHOP
pa3aenoB M TEM|eCTBO JESITETEHOCTH OOYHAIOIIUXCS [yIUTEIIS C yIeTOM
y4eOGHOTO 4acoB paboueit
npenMera [IPOrpaMMBI

BOCIIMTAHUS
Pasgeun 1. Teoperuyeckue ocHoBbI xumuu (13 yacoB)
Ctpoenue XuMuuecKHit aneMeHT.| PackpsiBath cmbicn] Dopmuposats  |https://m.edsoo.ru/R39EAGIPC
1.1 | aromoB. Atom. CocraB aToma, H30TOIBL| M3y4aeMBbIX MOHATHH|[T03HABATEIBHBIC
[Tepuoanueckuii DneKTpoHHAS 000m0uKa.| (BBISBIATH HX XapaKTePHbIe mreneckr ¢
3aKOH u| DHepreTHyecKue YPOBHH, NPU3HAKHU), YCTAHABIMBATH UX| ..
Iepuonudeckas HOXYPOBHU. ATOMHBIE OpOHTANN, B3aUMOCBS3b. PaCKpLIBaTLyquOM
cucreMa S-, p-, d-, f-onementsL| cMbICKT nepuoauaeckoro| ATBHAYAIBHBEIX
XUMHYECKUX OcobeHHoCTH pacnipezienenus| 3akona JI. Y. Mengeneesa u/tHTEPECOB,
anemenToB JI.U. JJIEKTPOHOB 1O  OpOMTAIsIM  B| JIEMOHCTPUPOBATH €ro|ClIOCO0HOCTE},
Menneneesa aToMax MajblX M OOJBLIMX| CHCTEMAaTH3MPYIOLIYIO, TOCTHIKEHUH.
HEePHUOJIOB. OnexTpoHHass| OOBICHUTEIBHYIO n
KoH(pUrypauus aTOMOB.| HPOTHOCTHYECKYIO (byHKL[I/II/I.HeﬂeBOﬁ
Ilepuoanyeckuit 3aKOH n| XapakTepu3oBaTh .
ITepuoquueckas CHCTEMa| SJICKTPOHHOE CTpoeHHeOP"eHT“p'
xuMuyeckux anemenros JI. M| aromos xumuyeckux|NCHHOCTH
Menpeneena. Cesizp| anementoB 1-4 mepuomos,HAY1HOIO
HEePHOTHYECKOTO 3aKOHa U WCTONB3YS HOHATHUS S-, P-, O-lIO3HAHMS
Tepuo nuyeckoit CHCTEMBI| JJIEKTPOHHbBIE opOurany,
XUMHYECKUX JJIEMEHTOB ¢| JHepreTHYECKHe YPOBHU.|3HATh U YBaXKaTh
COBpeMeHHOW Teopueil crpoeHus| OOBSICHATH 3aKOHOMEPHOCTH{IOCTIIKSHUS
aTOMOB. 3aKOHOMEPHOCTH| M3MCHCHHUS CBOUCTB|Hamreit PoguHbl —

U3MEHEHHs CBOICTB XMMUYECKHX|
UIEMEHTOB M 00pa3yeMbIX HMH
MPOCTBIX M CJIOXHBIX BEHIECTB IIO|
TpynmaM M TepuojaM. 3HadeHHE

NEPpUOAUICCKOTO 3aKoHa u

XUMHYECKHX JJIEMEHTOB M HX|
COeIMHEHUH N0 TepuojaM u
rpymmnam ITepmo arueckoi
cucremsl J{. 1. MeHneneeBa

Poccun B Hayke
TEXHHKE.

IleneBoii

OpPHEHTHp:



https://m.edsoo.ru/R39EAGJPC

CUCTEMBbI XUMHUYCCKUX DJJICMCHTOB|

NMATPUOTHYECKOE|

.. MengeneeBa B pa3BUTHHU BOCIIHTaHHUE
HAYKH.
DKCIIEpUMEHTAIBHBIC METOIB]
M3ydeHUS BEIECTB u HX|
[TPEBPAIICHUN:
*JlemoncTpanuu:
Bunast TaOJIHNI]|
«Ilepuoauueckast cucrema
XUMHUYECCKHUX DJICMCHTOB
JI.1. MenneneeBa»
CtpoeHue Crpoenne BEIIECTBA., PackpbiBaTh cmeicn| PopmupoBars  |https:/m.edsoo.ru/W4FD2VJIF8
1.2 | BemecTBa. XuMuueckast CBS3b. HU3y4aeMBbIX MMOHATHH|[103HABATE IBHBIC
Msuoroo6pasue Bunst (koBaneHTHas| (BBIIEIATH UX XapaKTEpHbIC HTepecH! ¢
BEIIECTB HETIOJIIpHAsl U TMOJISIPHAsSI, HOHHAS, NPU3HAKH) 1 HpI/IMeHHTByqéT oM
METAUINYECKAsA) ¥  MEXaHW3MBI| 3TH TOHATHS TPH OIUCAHUM
o0pa3oBaHKss XHMHYECKOW CBS3H| COCTaBa M CTPOCHHUS Bewects,| T ABAAYATIBHEIX
(0OMEHHBIN U TOHOPHO- Uil 0OBICHEHUs OTAeabHLIXUHTEPECOB,
aKuenTopHLHTI). Bonoponnas| (axkroB U sBICHHH. criocoOHOCTEHA,
CBA3b. BaJleHTHOCTD. Onpenenstsb BU/IBI|IOCTHKEHU.
DJEeKTPOOTPHLIATEIIBHOCTD. | XUMUYECKON CBSI3H
Crenenb okucienus. Katvonsl u| (KOBaJeHTHOH, I/IOHH?ﬁ, Llenenoii
AHHOHBI. METaUTHYECKOM, .
. opueHTHP:
BeniectBa MOJIEKYJIAPHOTO H| BOIOPOIHOI)
HEMOJICKYJIIPHOTO CTPOCHUSI. B coequHeHmAx; Tum|CHHOCTH
3aKOH MOCTOSHCTBA COCTaBa| KPHUCTAIM4YecKOH — pemérkuHaYy1THOTO
BEIIECTBA. Tunb] KOHKPETHOTO BEIECTBA. TO3HAHMS
KPUCTAJUTMYECKHX  PELIETOK | Omnpenensits
CBOWCTBA BEIIECTB. BAJICHTHOCTb M CTENEHb|3HATh M YBAXKATh
[MoHsiTHE O  AMCIEPCHBIX| OKHUCICHUS XMUMHUYECKHMX|TOCTH)KEHUS

cucreMax. VICTHHHBIE DPacTBOPBL
KonnvecTBeHHbIE XapaKTEPHUCTHKH
pacTBOpoB (MaccoBast

JIOJIsl BEIIECTBA B PACTBOPE).

Knaccudukanms

9JIEMEHTOB B  COCAWHEHHSIX

pa3IUYHOrO COCTaBa.
[IpoBoauTs

BBIYMCIICHHUS

Hamre Poauaer —
Poccun B Hayke
TeXHUKE.

C HCIOJB30BAHUEM

Heaesoii



https://m.edsoo.ru/W4FD2VJF8

HEOPraHUYEeCKUX COCJIMHEHUIL.| MOHATUS  «MaccoBas JI0JIs| OPHEHTHP:
Homenknatypa HeopraHW4Yeckux| BEIIECTBA B PaCTBOPE». NATPHOTHYECKOE
BEIIECTB. Brnaznets H3y4acMbIMH| BOCIHTAHUE
OKCIepIMEHTaIbHbIE XUMHYECKUMHU
METO/IBI MOHATHAMH.
W3y4eHUS] BEIIECTB U UX| ETHI
IIpeBpalleHuil:
. JemoHCcTpanuu:
- MOJIeITH
KPHCTAJUITMYECKHUX PEIICTOK.
. Pacuérnrie 3ama4n:
- pacyeTsl c
HCIIOJIb30BAHUEM ITOHATUSA
«MaccoBas 0TI
PacTBOPEHHOT'O BEIIECTBa»
XUMHUYECKHE Xumuueckas peaxmus. OOBACHATD dopmuposats  |https://m.edsoo.ru/QHDJZGESH
1.3 | peakuun Knaccudukarms XHMHYECKHX| 3aBUCHMOCTH CKOPOCTH|[j03HABATEIbHbIC
peaKuuil B HEOPraHMYECKOH M| XMMUYECKOH — PeaklMH  OTyprepecer ¢
OpraHM4YecKOd  XMMHH.  3aKOH| Pa3IM4YHBIX (PaKTOPOB. —
COXpaHCHHMS  MacChl  BEIECTB,; OmnpenensaTe  Xapakrep M MBIy AT HEIX
3aKOH COXPAaHCHHUS M MPEBPAILCHHS| CMEIICHUS XHUMHUYECKOTO|
9HEPrUH pH XUMHYECKUX| PaBHOBECHS MHTEPECOB,
peaxkuusx. B 3aBUCUMOCTH o1{cocoOHoCTEH,
CKOpOCTh  peakuuH, €€ BHEIIHEro BO3/ICHCTBHA|IOCTIKCHHUH.
3aBUCUMOCTh  OT  pasnuunblX| (npunimn Jle  Illatense).
¢axropoB. OGparumbie peakiuu.| COCTaBIATH YPaBHEHNA[16 repoii
Xumudeckoe paBHOBECHE. peakuuii  pa3IMYHBIX TI/IHOB;OpneHT“p_
®daxTopsl, BIMAIOIKME HA| IMOJHBIEC U ’
COCTOSTHHE XHMHYECKOTO COKpaniEHHbIE [eHHOCTH
paBHOBECHS. ypaBHEHHs peakuuil noHHOro/HAyIHOro
ITpunnun Jle Hlartense. oOMeHa, y4uTbIBasi YCJIOBHUs,[IO3HAHUS
DIeKTposMTHYeCKast NpU KOTOPBIX 3TH PEaAKLUH|
JIUCCOLIALIUSL. HUAYT 3HATh U yBaXKaTh
CunbHbIC u cra0ble JI0 KOHIIA. TOCTIDKEHHUS
anekTpoautel.  Cpema  BOMAHBIX Hcnone3oBats Hamei Poguaer —



https://m.edsoo.ru/QHDJZGESH

PacTBOPOB BELIECTB: KHCIas,
HeUTpanbHasi, IIeJI0YHasl.
BoxopoaHbliinokasarens (pH)
pactBopa.  Peakimum ~ MOHHOTO
oOMEeHa B  OpraHMYecKOH W
HEOPTraHWYEeCKON XIUMUHU.

OKHUCIIUTETBHO-
BOCCTAaHOBUTCJILHBIC peaKLu/m.
Tlonsrue 00 JNIEKTPOIIH3E

pacIuiaBoB U pacTBOPOB COJEH.
ITpumeHeHue eKkTpoansa.
JKcnepuMeHTAIbHbIE
MeTO/IbI
H3yYeHHsl BelleCcTB M X
TIpeBpAaLeH I
+ JIEeMOHCTpaLyHu:
pasioXKeHue MEepOKCHIa BOIOPOJA)
B IIPUCYTCTBUH KaTalIU3aTopa.

- JIaGopaTOpHBIE OIIBITHI:

MPOBEJCHUE pPEAKUUH HOHHOTO
oOMeHa;

OIpENIeNICHNEe Cpelbl  PAacTBOPOB|
BEILIECTB c TTOMOIIBIO|
YHHUBEPCATbHOTO HHIUKATOPA.

- IIpakTHyeckue paboTHL:
Ne 1. BnusiHue pa3iH4HBIX|

(axropos Ha CKOPOCTh

XUMHYECKOU PeaKLnu.

- Pacuérunle 3amaun:

pacuetsl o YpaBHEHHSIM|
XUMHYECKHX PEAKIUi, B TOM YHCIIE|
TEPMOXHMHUYECKHE PaCUEThI

€CTECTBEHHO-HAYYHbIE
METOIbI MO3HAHUS —
MpOBEJCHUE, HAOIIOJCHUE H
OTNHUCaHHe XUMHYECKOTO
IKCIICPHUMEHTA
(1eMOHCTpaLMOHHbBIE u
nabopaTopHbIe OIIBITHI,
MPAKTHYECKHe paboThI): TI0
OTIPECNICHUIO CPeJbl BOIHBIX|
PacTBOPOB BEIIECTB, PEaKIUil
HOHHOTO O0OMEHa, BJIHSHU
pa3nuyHbIX  (AKTOPOB  H
CKOPOCTh PEaKIMi.
CrnenoBatb  mpaBHIIaM
TMOJIb30BAHUS XUMHYECKOH
mocyaod u  J1abopaTOpHBIM|
000pynOBaHUEM.
[IpencraBnsaTsh
pe3ysbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (opme
3aIKMCH yYpaBHEHHH
COOTBETCTBYIOIIUX PEAKIHil U
Jie1aTh BHIBOJBI HA HX OCHOBE.
[IpoBoauTh
BBIYHCIICHUS
M0 YpPaBHEHHSM XUMHYECKUX
peakuuii, B TOM  YHCIE)
TEPMOXHMHYECKHE Pacy

Poccuu B Hayke U
TeXHUKE.

IeseBoii
OpHMeHTHP:
NaTPHOTHYECKOE
BOCIIUTAHHE

Paznen 2. Heoprannueckasi xumus (17 yacos)




2.1

MerTauibt

Metasl. Tlonoxenune
METaJJIOB

B Ilepnoanueckoit cucreme
XUMUYECKUX 3JIEMEHTOB.
OcobenHocTn CTpOCHHs]
JJIEKTPOHHBIX 000JIOYEK aTOMOB
metaiioB. OOmme  ¢usmueckue]

cBOMcTBa MeTaioB. [IpumeHeHue
MeTaJlIoB
B ObITY, IPUPOJE U TEXHHKE.

CrutaBsl METaJlIOB,
DIEKTPOXUMHUUECKUI pan|
HampspkeHuid  MeTamioB.  OOurue
CIIOCOOB!  MOJYYEHHS METAJUIOB.
Kopposuss meramnos. CrocoObl
3QLUTHI

OT KOPPO3HUHL.

Oomas XapaKTePUCTHKA

METaJUIOB IMIaBHEIX moarpymmn (1A
rpymmna,

Il A-rpymma)
ITepuoanueckoit CHCTEMB]]
XUMHYECKUX 3IIEMEHTOB.
AntoMuHHAH. AmporepHbIe]

CBOMCTBa OKCHIA M THIPOKCHIA
ATOMUHHS.

Oowas XapaKTepUCTHKA
MeTaioB nobouHbIx moarpymi (b-
rpynn) Ilepuoauveckoil CHCTEMBI
XUMHYECKHX DJIEMEHTOB. MeJb,
IWHK, XpOM, Jkene30. Baxueiime
COCIIMHEHUST METAUIOB  (OKCHIIBI,
THAPOKCHJIBI, COJTH).

DKCrepUMeHTaIbHbIE
METO/IBI

PackpsiBaTh CMBICTT]
HU3Yy4aeMBbIX MTOHTHH
(BBIIEISITH X XapaKTepPHBIC

NPU3HAKH) U TIPUMEHSITH]
9TH TOHSATHS MPH ONHCAHUH
COCTaBa M CTPOCHHUS BEIIECTB,
UL OOBSCHEHHUSI OT/ACNIbHBIX|

(haxToB U SBJICHUH.

OOBSCHATD obmue]
3aKOHOMEPHOCTH B
U3MEHEHUH CBOICTB
9JIEMEHTOB — METAJIOB U HX|
COeTMHEHHUH c yaéToM
CTpPOGHUSI WX AaTOMOB ¥
TIOJIOKCHUS

B Iepno quaeckoi
cucreme XMMHYECKUX|
3JIEMEHTOB

. . Menpneneesa.

XapakTepu3oBaTh
(omuchIBaTh) o61ue
XUMHUYECKHE CBOMWCTB
METaJUIOB, HX Ba)KHeﬁmnil
COCIIMHEHUH,  MOATBEpIKIas
9TO ONMCaHWE HpPUMEPaMH|
ypaBHEHUH
COOTBETCTBYIOLIHMX
XUMHYECKUX

peaxiuii; mpuMeHEeHHe]
METAUIOB B Pa3JIMYHBIX|
o0nactsix, a TaKKe
WCIONB30BaHUE  HMX M|
CO3/1aHUs COBPEMEHHBIX
MaTepUaioB U TEXHOJOTHI.

OnuceiBaTh ~ CIOCOOBI

dopmupoBathb

https://m.edsoo.ru/YEU9WRJ21

[M03HABATEILHEIE
MHTEPECHI C
yu€ToM
WHIBU/IyaIbHBIX
MHTEPECOB,
CITI0COOHOCTEH,
TOCTH)KEHU.

LlesieBoii
opueHTHp:
IeHHOCTH
HAY4YHOT 0
TO3HAHMSA

3HaTh U yBaXKaTb
TOCTIIKEHHS
Hamre Poauae —
Poccun B Hayke
TEXHUKE.

IleseBoii
OpHMEHTHP:
NaTPHOTHYECKOE
BOCIIUTAHUE



https://m.edsoo.ru/YEU9WRJ21

W3y4eHUs] BEIIECTB U UX
IpeBpalleHuil: o

JleMoHCTpanyu:

- KOJUTCKITHS
«MeTauibl U CIUTaBbI».

. Jlaboparopubie
OIIBITHI.

- B3aUMOJICHCTBHE
THIPOKCHIA ATIOMITHHS C
pacTBOpaMy KHCIIOT M IEJIOYEH;

- KaueCTBCHHBIC
peaKuI/m Ha KaTUOHbI MECTAJIJIOB.

. IIpaxTHyeckue
paboThI:

Ne 2.
3KCl'lepl/IMeHTa.]'lebIX
TeMe «MeTauibI».

. Pacuérnrle 3a1a4u;

pacuersl  Macchl  (0ObeMa,
KOJIMYECTBA BELIECTBA) IIPOLYKTA
pEaKIiy, €CcIi OJHO M3 BEIIECTB
JJaHO B BHAE  pacTBopa ¢
OIpeAeTIeHHOM MaccoBOM moJie|
PacTBOPEHHOTO BEIIECTBA

Pemienue
33724 10|

3aIUTHI
KOpPPO3HUH.

PackpbIBaTh  CYIIHOCTH
OKHCIIUTENIBHO-
BOCCTaHOBHUTEJIBHBIX PEaKLUii
MOCPEICTBOM COCTaBICHHS

JNIEKTPOHHOTO OasaHcal
oTuX peakuuil. IIpoBoauTH
peakiuu,

HOJTBEPXKIAIOLIHE
XapaKTepHbIE CBOMWCTBA|
H3y4aeMBbIX BEILIECTB,
pacro3HaBaTh OIIBITHBIM|
myréM  HOHBI  METaJUIOB,
MPUCYTCTBYIOIHE B BOJHBIX|
pacTBopax.

Hcnons3oBarh
€CTECTBEHHO-HAYYHbIE
METOIbI MO3HAHUS —
MpOBEJCHUE, HAOIIOJCHUE H|
ONHUCaHHue XUMHYECKOTO
IKCIICPUMEHTA
(eMOHCTpaIMOHHBIE i
J1abopaTopHbIe OTIBITHI,
MPaKTHYECKHe paboThI).

IpencraBaare
pe3ysbTaThl

XUMHYECKOTO
JKCIIepUMEHTa B (opMmel
3aIHCH ypaBHEHHH]|
COOTBETCTBYIOIIMX PEaKUUi U
JIeJ1aTh BBIBOBI HA X OCHOBE.

CrnenoBaTh  IpaBHiIaM|
M0JIb30BaHUs XUMHUUECKO]]
mocyaoi u  J1abopaTOpHBIM|

MCTaJIJIOB OT|




000pyIOBaHUEM.

IIpoBoauts
BBIYHCIICHUS
o YpaBHEHHSM|
XUMHYECKUX peaKuil.
CaMOCTOSATENBHO
TUIAHUPOBATH U OCYIIECTBIISITh
CBOIO MI03HABATEIIbHYIO
JIeATEIIEHOCTB; [IPUHUAMATH
AaKTHBHOC y‘{aCTVle B
IPYIIOBOH y4eOHOMI
JeATeNIbHOCTH
Hemeraist Hemerauisl. TMonoxenue PackpbiBaTh cmbicn| Dopmuposare  |https://m.edsoo.ru/9NCC2YOQRJ
2.2 HEMETAJIIOB HM3y4aeMBbIX MMOHATHH|[103HABATEIBHBIC
B [lepuoamyeckoii cucreme| (BBIIEIATH UX XapaKTepHbIC HTEpeCH ¢
XUMHYECKHX  nemeHToB .1, NPU3HAKH) 1 HpI/IMeHHTByqéT oM
MenzeneeBa ¥ OCOOCHHOCTH| 3TW HOHATHA IIPU OINHCAHHUH
CTPOEHHS aTOMOB. cocraBa M CTPOCHUS perects, | AHBHAYAIILHEIX
DusnvecKie cBoifcTBal i 0ObsAcHeHUs oOTAENbHBIXIHTCPECOB,
HEMETAJJIOB. (haxkToB U SABJICHUH. criocoGHocTei,
Annotponus HEMETAJLJIOB| OOBACHATH 0OIIMETIOCTHKEHN.
(Ha npumepe 3aKOHOMEPHOCTH
KUCIIOpoaa, cepbl, (ocdopal B M3MEHCHUU CBOMCTB| LleneBoii
u YIIIepoa). XuMudeckue| HeMETaJUIOB M UX COeTUHEHUH] opHeRTH:
CBOWCTBA BaXXHEHIIIMX HEMETAUIOB| C  Y4€TOM  CTPOEHHS  HUX
(ramoreHos, cepHl, a3ora, aTOMOB U IOJIOXKCHHS UEHHOCTH
docdopa, yriaepoaa u KpeMHuUs). B I[MepuoauyeckoiifHay1HOro
OKCHIBI HEMETAIJIOB. cucreme XUMHYECKH X[TO3HAHUS
Kucnopoaconepxarue 3JIEMEHTOB
KHMCJIOTBI. Bonopoausie] J1. 1. Menneneena. 3HATPH U yBa)KaTh
COCIMHCHUS HEMETAJLIOB. XapaxTepu3oBarthb IOCTHIKEHHST
DKcIepUMEHTaJIbHBIC (omuchIBaTE) oOwmuelHamreit Poauusr —
METO/Ibl U3YYECHHS BELIECTB XUMHYECKUE cBoiicTBalPoccuu B HayKe U

U UX TMPEBPALLCHHI:

. JleMoHCTpanuu:

HEMETAJJIOB, HX BOKHEUIIUX|TEXHUKE.

COCIWHCHUH,  IOJATBEPXKIas]



https://m.edsoo.ru/9NCC2YQRJ

- 00pa3ubl

HEMETaJlIOB,;

- B3aHUMOJCHCTBUE
MEIU C a30THOHN

KHCIOTOM pa3IM4yHOH|
KOHILICHTPALMH.

. JlaGoparopubie
OTIBITHI:

Ka4Y€CTBECHHBIC PEaKIUU Ha|

AHHOHBI W KATHOH aMMOHHS. |

[MpakTiyeckue paboOThL:

Ne 3. Pemrenne
3KCl'leleMeHTaJ'lele 3a1a4 1o
Teme «Hemeramibm».

. Pacuérhbie 3amaun:

- pacyeTsl Macchl
BellleCTBA

Wix o0bemMa Tra3oB IO
HU3BECTHOMY KOJINYECTBY|
BEIIECTBA, Macce WIH O00BeMY)|
OJTHOTO M3 YYaCTBYIOIINX

B peakiun BEIIIECTB;
pacuersl Macchbl (oObeMma,

KOJINYECTBA BEIIECTBA) MPOIYKTOB]
PEAKIMH, ECITH OJTHO
U3 BEILECTB UMEET NIPUMECH

9TO ONMCaHUE MpUMEpaMH|
ypaBHEHHH
COOTBETCTBYIOIINX
XUMHUYECKAX

PpeaxImii.

XapaxTepu3oBartb
BIMSIHAE HEMETAUIOB M HX|
COeIMHEHHH Ha JKHBBIE|
OpFaHI/I3MbI; OITMCBIBATH|
MIpUMEHEHHE

B pa3iIM4HBIX 00JACTsIX
MPaKTUYECKON JeATEIbHOCTH
qeJI0BEKa. IonTeepxnath)
CyIIECTBOBaHHE
TEHETHYECKOH CBSI3HM MEXY]|
HEOPraHW4eCKHUMHU
BELIECTBAMHU  C
ypaBHEHHH
COOTBETCTBYIOLIHUX
XAMHYECKUX PEaKIHil.

PackpbIBaTh CyIIHOCTH
OKHCIIUTEIIBHO-
BOCCTAQHOBHTEIIFHBIX peaknui|
ITOCPEJICTBOM COCTABIICHHUS

3JIEKTPOHHOTO OasaHcal

TIOMOMIBIO|

oTuX peakuuil. I[IpoBoauTH
peaxIuu,

MOATBEPXKAAIOLIHE
XapaKTepHBIC CBOMCTBA|
H3y4aeMBbIX BEILIECTB,
pacno3HaBaTh ONBITHBIM|
MyTEM AHUOHEI,
MPUCYTCTBYIOIIME B BOJHBIX
pacTBopax.

Hcnonb3oBaTh

Henesoii
OpHMEHTHP:
NATPHOTHYECKOE
BOCIIMTaHHE




€CTECTBEHHO-HAYYHbIE
METOBI MO3HAHMS -
MpOBEJCHUE, HAOIIOJCHUE H|
OTUCaHKE XHUMHUYECKOTO|
IKCIICPHUMEHTA
(1eMOHCTpaLMOHHbBIE u
nabopaTopHbIe OIIBITHI,
MPaKTHYECKHE pabOThI).

IIpencraBasTe
Pe3yIbTaThI

XUMHUYECKOTO
SKCIEpHMEHTa B  (opMel
3aIiCH ypaBHEHHUH]]

COOTBETCTBYIOLINX PEAKLUH U
JIenaTh BBIBOJIBI HA X

OCHOBE.
CBs3b Heopranuueckue " CnemoBate  mpaBuiam| PopmupoBats  |https://m.edsoo.ru/2Q4016NXK
2.3 HECOPraHNYCCKUX| OpPraHu4YeCKue KHCJIOTHI.| IIOJIb30BaHU XI/IMH'{GCKOﬁnogHaBaTenBH],Ie
U OPraHU4ecKuX Heoprannueckue u nocynon  u J'[a60paT0prIMHHTepec})I c
BEILECTB OpraHMYEeCKHe OCHOBAaHHU:A| 000OpYIOBaHHEM. -
AMdoTepHBIE HEOPraHUYECKHE U IIpoBoauts
HMBULyalIbHBIX
OpraHM4ecKue COEJIMHEHUs,| BBIYMCIECHUS
TeHernueckas CBA3b o ypaBHeHnssm|AHTEPECOB,
HEOPraHWYCCKUX W OPraHMYCCKUX| XUMHUYCCKUX peaKIuii. CIIOCOGHOCTEH,
BELIECTB CamocTosATeIbHO IOCTHIKEHUH.
IUIAHUPOBATh U OCYIIECTBIIATH
CBOIO TO3HABATENBHYIO [e rep it
JEATENbHOCTD, [IPUHUMATH .
OpHMEHTHUP:
aKTUBHOE y4yacTue B
IpYNIOBOH yueOHOM [EHHOCTH
JIESITEIILHOCTH Hay1HOT0
03HAHUS

3HATDH U yBaXKaTh

TOCTHKCHUA



https://m.edsoo.ru/2Q40I6NXK

Hamier Poauaer —
Poccuu B Hayke
TEXHHKE.

IeseBoii
OpHMeHTHP:
NaTPHOTHYECKOe
BOCIIHTAHHE

Pasgen 3. Xumust u sxu3ub (4 yaca)

3.1

XUMUs ¥ )KU3Hb

Ponb xuMuu B 00ecrieueHun

3KOJIOTHYECKOMH,
DHEPreTHYeCKOH M IHILEBOH
0€30IacHOCTH, pa3BuUTHH]
MeaunuHbl. [loHSATHE O HaydYHBIX
METOJIaX TIO3HAHUS BEIIECTB M|
XMUMHYECKHUX PEAKIHH.

[IpencraBnenuss 06 oOIUX
Hay4YHBIX MIPUHINIIAX|
MIPOMBIIIJICHHOTO MOJTy4eHUs]
BAKHEHUIIINX BEILIECTB (HaJ
MpUMepax MPOU3BOACTBA aMMHUAKA,
CepHOH

KHCJIOTBI, METAHOJIA).

UenoBek B MHpE BEIIECTB,
MaTepHaIOB u XUMHUYECKHX]|
peaKkImuii: XUMHS U 30pPOBBE
YeJIOBEKa,; npaBuJIa|
HCIOJIb30BAHUSL  JIEKAPCTBEHHBL
Tpenaparos; npaBHng
0e301acHoOro HCTIOJIH30BaHUS]
npenaparoB OBITOBOH XUMHHU B
IMOBCEHEBHON JKM3HU. bbITOBas
XMMHYECKasi TPaMOTHOCTb

PackpsiBaTh
XUMUHU B
9HEPreTHYECKUX, CHIPHEBBIX U

9KOJIOTHYECKUX
npobem YeJI0BEUEeCTBa,
OIHCHIBATH OCHOBHBI
HaIpaBJICHUS
XUMHYECKOU
TEXHOJIOTHH.

[IpumeHsTH MIpaBUIIA|
6e3omacHoro oOparieHuss ¢
BEILIECTBAMH,
HCIOJIB3yEeMBIMH
MIOBCETHEBHON

JKH3HH, HpaBUIL
MMOBEACHUS B LEIIAX
cOepekeHuss  370pOBbSl U
OKpY)Karomen MIPHPOTHON
cpemsl;  NOHMMaTth  Bpej

poib

HayKu

&

DopmupoBatb

https://m.edsoo.ru/204016NXK

pelICHUHI03HaBATEIbHbIC

MHTEPECHI ¢
yu€ToM
MH/IMBYTyaJIbHBIX

pasBrTHHHTEPECOB,
ulcmocoOHOCTENH,

TOCTHIKEHUH.

LleseBoii
opueHTHP:
IEHHOCTH
HAay4YHOI 0
TO3HAHMSA

3HATh U yBaXKaTh
TOCTIDKCHHS

(OHaCHOCTL) BO3/ICHCTBUS HalHameil PoauHbr —

JKUBBIE OpraHU3Mbl]
OIIpEJICNICHHBIX BEILECTB
CMBICI TIOKa3aTeJs]
IIJIK, nmosicHsATbHA NpHMepax
Croco0bl  YMEHBIICHUST |

Poccun B Hayke
TeXHUKE.

LeneBoii
OpHMEHTHP:



https://m.edsoo.ru/2Q40I6NXK

MpeI0TBPALCHHs ux
BPEIAHOTO BO3JICHCTBUS.
AHanu3upoBatb U
KPUTHYECKH OLICHUBATh
uH(OpMAaINIO, CBS3aHHYIO C
XUMHUYECKUMH TIpOIeccaMu ¥
HUX BJIIMAHHEM Ha COCTOSIHUC|
OKpY)Karollei cpepl.
Hcnonb3oBath
MOJTy4EHHBIC 3HAHUS "
npeacTaBiIeHus o chepax

JIeATEeIbHOCTH,
CBSI3aHHBIX C HAayKoH W
COBPEMEHHBIMU

TCXHOJIOI'MSIMH, KaK OCHOBY|
JUIsL OpU€HTallUu B BBI60pe

cBoeit Oynyiueit
npodeccHoHaIbHOM
JeATEIBHOCTH.

[IpunuMaTh ydacTHe B
0o0CyXIeHUH po6ieM
XUMHUUYECKOI i
9KOJIOTHYECKOH
HAIpaBJICHHOCTH,

BBICKa3bIBaTh  COOCTBEHHYIO
MO3ULHUI0 1O TpodieMe Hu
mpeiarath BO3MOKHBIC MyTH
eé

peteHus

NMATPUOTHYECKOE|
BOCIIMTAHHE

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 yaca




KaJIeHIlapHO-TeMaTI/I‘IeCKOe INIAHUPOBaAHHUC

10 kaace
Ne Tema ypoka KonmaectBo uacos Hara ONeKTpOHHEIE
n/m Bcero KonTtponsasie [Ipaktrueckue H3yHCHIA HppoBbIe
paboThI paboThI obpasoBartens
HBIC PECYPCBI

1 |[[TIpeameT opraHUYecKOl XUMHUH, 1 https://m.ed
e€ BOBHMKHOBEHHUE, PAa3BUTHE U $00.ru/9184
3HaveHue|] b457

2 |[[Teopus crpoeHus 1 https://m.ed
OpraHUYECKUX COeqUHEeHnH A. M. s00.ru/4c74
ByriiepoBa, €€ oCHOBHEIC baa7
MOJIOKEHUs ||

3 |[[TpencraBnenue o 1 https://m.ed
KITACCH(MKAIIIU OPTaHUIECKUX s00.ru/d321
BemlecTB. Homenkiatypa 78fb
(cucremaruyeckas) u
TPUBHAJIbHBIC HA3BAHHSI
OpraHuvecKux BeniecTs]]

4 |[[AnkaHbI: COCTaB U CTPOEHHE, 1 https://m.ed
roMoJIOTHYecKuii psia]] s00.ru/dbbe

ar6l

5 |[[MeTan u 3TaH — TpocTeIme 1 https://m.ed
NPEJCTaBUTEIIN aIKaHOB] | 500.ru/6edc

€394

6 |[[Ankensl: cocTaB u cTpocHHE, 1 https://m.ed
cBoiicTBal| s00.ru/6b14

aflc

7 |[[@Tunen u nmponuieH — 1 https://m.ed
MPOCTEHIIINE TIPECTABUTEIN S00.ru/324d
aKeHoB]] 177c

8 |[[TTpakTuueckas pabora Ne 1. 1 1 https://m.ed
«[Tomyuenue 3TuICHA U U3yUEHUE soo.ru/d6c4
€ro CBOMCTB»]] 5517

9 |[[Ankamuensl. Byramuen-1,3 u 1 https://m.ed
MeTunoyraauen-1,3. [lomydenue S00.ru/437f
CUHTETHYECKOTO KaydyKa u 83fa
pe3unbi]]

10 |[[AnkuHBL: cOCTaB U 1 https://m.ed
0COOEHHOCTH CTPOCHHH, soo.ru/f25df
TOMOJIOTHYECKUH s, AlICTHIICH fed
— NPOCTEHIINI NPEICTABUTEID
aIKUHOB] |

11 |[[Beruucnenus mo ypaBHEHUIO 1 https://m.ed
XUMHYECKO# peakiuu]] S00.ru/498f

e87b

12 |[[Apensl: 6€H30J1 U TOIYOII. 1 https://m.ed

TokcuaHOCTH apeHoB]|

S00.ru/589d
3ddd
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Ne Tema ypoka KonuyectBo yacos Hara ONeKTpOHHBIE
n/m Bcero KonTponsHabie [IpakTueckue H3yqCcHIA uppoBbIe
padoThHI paboThI obpasosatenh
HBIE PECYPCHI
13 |[[T'eneTryeckast CBS3b 1 https://m.ed
YIJIEBOI0POIOB, IPHHAUICIKAIIINX s00.ru/ba48
K Pa3IMYHbIM Ki1accaM]] c664
14 |[[TIpupoaHbIE HCTOYHUKH 1 https://m.ed
YTJIEBOJIOPOJIOB: IPUPOIHBIN ra3 $00.ru/397c¢
U TIOMyTHBIE HE(QTSIHBIE Ta3bl, 2d83
He(Th U MPOIYKTHI €€
nepepaboTku]]
15 |[[TIpupoaHbIC HCTOYHUKU 1 https://m.ed
YTIIEBOJAOPOIOB: PUPOIHBIN ra3 soo.ru/51fa
U TIONTyTHBIE HE(PTSAHBIE Ta3bI, de52
He(PTh U IPOTYKTHI €€
nepepaboTku]]
16 |[[KonTponbHas paboTa mo 1 1 https://m.ed
pazzeny «YTiaeBoaopoapI»]] s00.ru/1b2b
cldd
17 | [[TIpenenbHBIC O0HOATOMHBIE 1 https://m.ed
CIIUPTHI: METAHOJI M STAHOJI. soo.ru/c214
Bomopoanas cBs3b]] 87e3
18 |[[MHOrOaTOMHBIE CITUPTHI: 1 https://m.ed
STHJICHIJIMKOJIb U TIHIEPHH] ] S00.ru/8f64
35c8
19 |[[®enou: cTpoeHHE MOJIEKYIIHI, 1 https://m.ed
¢buznyecKkue 1 XuMU4ECKHe 500.ru/5126
CBOMCTBA, MpUMeHeHue]] bcbe
20 |[[Anpaerumsl: hopMaIbIeTHI U 1 https://m.ed
areranbaeru. AnetoH]] s00.ru/e345
44ec
21 | [[OaHOOCHOBHBIE MPEICTbHbIC 1 https://m.ed
KapOOHOBBIE KMCIIOTHI: so0.ru/bdel
MypaBbUHAs U YKCyCHasi]] 83c2
22 |[[TTpakTuueckas pabota Ne 2, 1 1 https://m.ed
«CBolicTBa pacTBOpa yKCYCHOM S00.ru/6¢86
KHCJIOTBI»]] 242¢
23 |[[CteapuHOBas U OJIEUHOBAs 1 https://m.ed
KHCJIOTBI, KaK IPEJICTAaBUTEIIN S00.ru/fe62
BBICIIHX KapOOHOBBIX KUCIIOT]] 2475
24 | [[MbL1a KaK COJIM BBICIIHX 1 https://m.ed
KapOOHOBBIX KHCJIOT, UX MOIOIIEE s00.ru/c168
nevicteue]| 5d61
25 | [[CroxHbIe 3pHPBI Kak 1 https://m.ed
MIPOU3BOIHBIC KAPOOHOBBIX s00.ru/fbb6
KHUCJIOT. [ MIpOIIN3 CIIOKHBIX 8558
2¢pupos]]
26 |[[PKupsl: raposIu3, MIpUMEHEHHE, 1 https://m.ed
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Ne Tema ypoka Konnaectro uacos Harta ONEeKTPOHHEIE
n/m Bcero KonTponsHabie [IpakTueckue H3yqCcHIA uppoBbIe
padoThHI paboThI obpasosatenh
HBIE PECYPCHI
OMOJIOTHYECKast POJIb KHUPOB] | $00.ru/399f
1ca8

27 |[[YrneBombl: cocTas, 1 https://m.ed
knaccuukaius. Baxueitmme S00.ru/3c52
NPEJACTaBUTEIIN: TIII0K03a, 7eb8
bpykro3a, caxaposa]]

28 |[[Kpaxman u 1esutioino3a Kak 1 https://m.ed
HPUPOIHBIE TTOTUMEPHI] | s00.ru/d3ae

1c63

29 |[[KouTposbHas paboTa 1o 1 1 https://m.ed
pazneny «Kucnopocoaepxaniue $00.ru/1663
OpraHMYECKUe COCITUHECHHSI»/ 4947
Bcepoccuiickas npoBepodHas
paboral]]

30 [[[O61mas xapakTepucTuka 1 1 https://m.ed
a30TCOJICPIKAIINUX OPTraHUIECKUX s00.ru/d543
coenunenuii / Beepoccuiickas fAc6
npoBepoyHas padora]]

31 | [[AMuUHBI: METHIAMUH U 1 https://m.ed
aHuIrH] | $00.ru/6495

33ea

32 | [[AMHUHOKHCIIOTBI KaK 1 https://m.ed
am(oTepHbIe OpraHUIEeCKUe S00.ru/5473
COEIUHEHUSA, X OMOJIOTNYECKOE 2128
3Hauenue. [lentuael. benku kak
IPUPOIHBIC
BBICOKOMOJICKYJISIPHBIE
coequHeHusA| |

33 | [[OcHOBHBIE TOHATHS XUMUH 1 https://m.ed
BBICOKOMOJIEKYIISIPHBIX S00.ru/cec6
coenuHeHui|| 8ba7

34 |[[OcHOBHBIE METOABI CUHTE3A 1 https://m.ed
BBICOKOMOJICKYJISIPHBIX S00.ru/4672
coenuuenuii. [limactmaccsl, 9785
Kay4dyKH, BOJIOKHA] |

OBUIEE KOJIMYECTBO YACOB 2

I10 TTIPOT'PAMME

11 xnace
No Tema ypoka KonudecTBo yacoB Hata | DAeKTpOHHBI
n/n Bceero Kontponsusle | [IpakTuueckue H3ydeHU| € MPppoBEIe
paboThI paboTsI obpasoparexn
BbHBIC
peCypChl
1 [[Xumuueckuii smemMeHT. ATOM. 1 https://m.ed
DJNeKTpOHHAs KOH(PHUTYpaIHs aTOMOB]] $00.ru/d276
bd7b



https://m.ed/
https://m.ed/
https://m.ed/
https://m.ed/
https://m.ed/
https://m.ed/
https://m.ed/
https://m.ed/
https://m.ed/

Ne Tema ypoka KonuyectBo yacos Hata | DAeKTpOHHBI
n/m Bcero Kontponbusie | [Ipaxtudeckue| 13Y1CHIA| € uupposte
paboThI paboTHI obpasosatert
BbHBIC
pecypchl

2 [[TTepuromuueckuii 3aK0H U 1 https://m.ed
[Tepuoanueckasi cuicTeMa XUMHYECKHX S00.ru/143e
snemenToB /1. 1. MenpaeneeBa, ux cBsI3b C 2df7
COBPEMEHHOU TEOPHUEHN CTPOCHUS
atomoB]|

3 [[3akoHOMEpPHOCTH M3MEHEHUS CBOMCTB 1 https://m.ed
XUMUYECKUX DJIEMEHTOB M UX s00.ru/9a51
COCIMHEHUI 110 TPyIMIaM U MEePHOIaM. 9a98
3HaveHHE MePUOJUIECKOTO 3aKOHA U
CUCTEMBI XUMHUYECKUX AeMeHTOB J[. 1.

MenieneeBa B pa3BUTUHU HAYKH] |

4 [[Ctpoenue BemecTBa. XuMudeckas 1 https://m.ed
CB$13b, €€ BUIbI; MEXaHU3MbI 00pPa30BaHMS soo.ru/lled
KOBAJICHTHOM CBs13U. BogopoaHas cBs3b]] bb8f

5 [[BasieHTHOCTB. 1 https://m.ed
DneKTpooTpULaTeNbHOCTh. CTENeHb s0o0.ru/lc7e
oKHcIeHus. BerecTBa MOJICKYISIPHOTO U 4ba9
HEMOJICKYJIIPHOTO CTpOeHH]]

6 [[TToHsiTHE O AMCTIEPCHBIX CHCTEMAX. 1 https://m.ed
HcTrHHBIC ¥ KOJUTOUHBIE PACTBOPHI. s00.ru/f615
MaccoBast 101151 BemecTa B pactsope]] e37b

7 [[Kmaccudukammst 1 HOMEHKIaTypa 1 https://m.ed
HEOPraHUYECKUX COCITUHCHHUIA. s00.ru/bbfl
I'eneTnueckas CBA3b HEOPraHUYECKUX fcl12
BEILIECTB, Pa3IMYHBIX KJIacCOB]]

8 [[Kaccudukaius XuMUIECKUX PEaKIIHii 1 https://m.ed
B HEOPTAHUYECKOU U OPraHUYECKOM $00.ru/7378
XAMUH. 3aKOH COXPAaHEHHS MACChI 84fd
BCIIIECTB; 3aKOH COXPAHCHHS U
NpEeBpaIeHIs SHEPTHH TIPU XUMHYECKUX
peakiusx]]

9 [[CxopocTp peakiiu. O6paTuMbie 1 https://m.ed
peaknuu. XuMudeckoe pasHoBecue]] S00.ru/1677

f4be

10 |[[TTpakTuueckas pabora Ne 1. «BnusHue 1 1 https://m.ed
pazIUYHBIX (HaKTOPOB HA CKOPOCTH S00.ru/e632
XUMHUYECKOH peakiuu»]] 7ff2

11 |[[DnekTponuTHUecKas TUCCOITHALINS. 1 https://m.ed
[MousiTre 0 BogopoaHOM moka3aresne (pH) S00.ru/3234
pactBopa. Peakuinu nonHoro ooMeHa. 384a
I'mpponu3s opraHndeckux u
HEOPraHU4eCKNX BeniecTn]]

12 |[[OkucnuTENEHO-BOCCTAHOBUTEILHEIE 1 https://m.ed

peaxuuu. Ilonarue 06 anexTponuze
pacIuIaBoB U paCTBOPOB CoJieii]]

S00.ru/d19d
513
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Ne Tema ypoka KonuyectBo yacos Hata | DAeKTpOHHBI
n/m Bcero Kontponbusie | [Ipaxtudeckue| 13Y1CHIA| € uupposte
paboThI paboTHI obpasosatert
BbHBIC
PECYpPCHI

13 |[[KouTposbHas paboTa 1o paszaeriy 1 1 https://m.ed
«TeopeTnyeckre OCHOBBI XUMHI»] | S00.ru/42a9

681d

14 | [[MeTamisl, ©X MOJOXKECHUE B 1 https://m.ed
[Teprioquyeckoil cucTeMe XUMUUSCKHX S00.ru/3aéb
anemenToB JI. 1. Menneneesa u f2a9
0COOEHHOCTH CTpOeHHUs aToMoB. O01mue
¢du3nueckue cBoiicTBa MeTayuioB]]

15 |[[CrnaBBI MeTaLIOB. 1 https://m.ed
DIEKTPOXUMHUYECKUH Psiji HANPSHKSHUH $00.ru/9ch4
MeTaioB|] 65ac

16 | [[Xumuueckue CBOMCTBA BayKHEUIIINX 1 https://m.ed
MeTa/uIoB (HATpUH, Kalui, Kajblui, S00.ru/4e8b
MarHui, allOMHHUN) U UX COCIMHEHHIH]] c6fd

17 | [[Xumuueckue cBOCTBA XpoMa, MEAN U 1 https://m.ed
UX coequHeHuii]] $00.ru/2393

964e

18 | [[Xumuueckue cBOICTBA IUHKA, XKeJe3a U 1 https://m.ed
UX coeauHeHuni]] S00.ru/2e98

96ea

19 |[[ITpakTuueckas pabota Ne 2. "Pemnienue 1 1 https://m.ed
AKCIEPUMEHTAIbHBIX 33/1a4 110 TEME S00.ru/4153
«MeTtamb»"]] 8b94

20 |[[HemeTasuisl, MX MOJOKEHHE B 1 https://m.ed
[Tepuoqudeckoii cucTeMe XUMHUECKUX soo.ru/d14b
anemenToB /1. . MenpeneeBa u d5a6
0COOEHHOCTH CTPOCHHSI aTOMOB] |

21  |[[®u3nyeckue cBOWCTBA HEMETAILIOB. 1 https://m.ed
AJToTpONHs HEMETAILIOB (Ha puMepe S00.ru/41a8
KHCII0po/a, cephl, pocdopa u 5fAf
yraepoza)]]

22 |[[XuMu4ecKre CBOMCTBA ralOr¢HOB, 1 https://m.ed
Cepsl U UX COCAMHEHH]] S00.ru/e673

Scad

23 |[[Xumuueckue cBoiicTBa a3ota, hochopa 1 https://m.ed
U MX COCAMHEHUIA] ] s00.ru/e359

a2eb

24 |[[XuMuueckue CBOMCTBA yriiepoja, 1 https://m.ed
KPEMHHUS U MX COCTUHCHHIA] | s0o.ru/ef3a

5687

25 |[[TIpumeHeHNE BKHEHIITNX HEMETAIOB 1 https://m.ed
U UX COeJMHEHHH] | S00.ru/e232

a9ll

26 |[[O6o61IeHe 1 cCTEMATH3ALNS 3HAHMIMA 1 https://m.ed
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Ne Tema ypoka KonnuaecTro vacos Hata | DJIeKTpOHHBI
n/m Bcero Kontponbusie | [Ipaxtudeckue| 13Y1CHIA| € uupposte
paboThI paboTHI obpasosatert
BbHBIC
pecypesl
no TeMe «Hemeramnsr». Berunciaenus mo S00.ru/539f
YpaBHEHUSM XUMHUUYECKUX PEAKIUN U 71h8
TEPMOXUMHUYECKUE PacUETHI]]

27 |[[MpakTuyeckas padota Ne 3. «Pemienue 1 1 https://m.ed
IKCIIEPUMEHTAILHBIX 337124 [0 TeMe $00.ru/d933
"HemeTamisr"'»]] 81a5

28 |[[KoHTpospHas paboTa 10 TeMam 1 1 https://m.ed
«Mertamb» 1 «Hemeramibi»]] S00.ru/842a

bce9

29  |[[Heopranuueckue U OpraHUYECKHE 1 https://m.ed
KUCIOTH. Heoprannueckue u s00.ru/d9dd
OpraHuvecKue OCHOBaHUs| | cc76

30  [[[AmdoTepHBIC HEOpraHUYECKUE U 1 https://m.ed
OpPraHUYECKUE COCTUHCHHUS. S00.ru/9c4d
['eHeTHYECKast CBA3b HEOPraHUUCCKUX U 7af9
OpraHu4ecKux Bemiects]]

31 |[[Ponb xumuK B 0OecrieUeHUH 1 https://m.ed
IKOJIOTUYECKOH, IHEPTrEeTUIECKON 1 S00.ru/9173
MUIIEBON O€30TIaCHOCTH, Pa3BUTHHU 971d
MEIUIUHBI]]

32 |[[TpencraBnenus 06 00OIMKX HAYYHBIX 1 https://m.ed
MPUHIMIIAX TPOMBIIIJICHHOTO MTOJTyYeHHSI soo.ru/bcal
Ba)KHEHIINX BeecTs]] 6d6f

33 |[[UemoBek B MHpE BEIIECTB 1 https://m.ed
mMarepuayos]] s00.ru/7ccc

2b22

34 | [[Xumus u 310poBHE UemoBeKa]] 1 https://m.ed

S00.ru/e992
867a

OBHIEE KOJIMYECTBO YACOB I10 3

I[TPOTPAMME

MNEPEYEHDb (KOAU®PUKATOP) PACIIPEJEJEHHBIX IO KJIACCAM
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MPOBEPAEMBIX TPEGOBAHUI K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJBbHON NPOI'PAMMBI CPEJHEI'O OBIIET'O
OBPA30OBAHUA U QJIEMEHTOB COAEP KXAHUSA 110 XUMHUU

B ¢denepanbHbIX M perMoHajIbHBIX MPOIENYypaX OIEHKH KayecTBa 0Opa3OBaHUS
UCIIOJIb3YeTCs TNepedeHb (KOIU(pUKATOP) paclpeesieHHbIX M0 KilaccaM IMPOBEPSIEeMbIX

TpeOOBaHUN K

pe3ysbTaTaM OCBOCHHS OCHOBHON 00pa30oBaTENbHON MPOrpaMMBI

CpCOaHCTO O6H_ICFO 06p330BaHI/IH " 3JICMCHTOB COJACPIKAHUA 110 XUMUMU.

10 KJIACC
IIpoBepsieMble TpeOOBaHMS K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa3oBaTeILHOM
NMPOrpaMmblI
Kon [IpoBepsemMble IPEIMETHBIE PE3YJIBTAThl OCBOCHHSI OCHOBHOM
MPOBEPSEMOTO 00pa3oBaTeILHOM TPOTPAMMBI CPETHETO 00IIEro 00pa3oBaHuUs
pe3yJibTara
1 TeopeTnyeckre OCHOBBI OPTaHUYECKOW XUMUH
1.1 ChopMHpPOBaHHOCTHh MPEACTABICHUN O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XHUMHH B ITO3HAHUU
SBJICHUM TIPUPOJIbI, B (POPMUPOBAHUM MBIIUICHUS W KYJbTYPBI
JUYHOCTH, €€ (PYHKIHUOHAJIBbHOW TPaMOTHOCTH, HEOOXOJAUMOM
JUISL pElIeHUs] MPAKTUYSCKUX 3a7a4 U IKOJOTHUUYECKH O0OOCHOBAHHOIO
OTHOIIEHHUS K CBOEMY 3I0POBbIO U IPUPOTHOM Cpeie
1.2 Bnamenue cucTeMOM XMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET:

OCHOBOIIOJIararoue MTOHATUS (MoJtekyoia, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTEIEHb OKHCIIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJSIpHAsE Macca, MOJISIpHBIA OOBEM, YTIJIEPOJHBIA CKEJET,
GyHKIMOHAIbHAS ~ Tpynmna,  pagukal, HW30Mepus,  H30MeEpHlI,
TOMOJIOTHYECKHM  psii, TOMOJIOTH, YIJIEBOJAOPOAbI, KHUCIOPOA-
U a30TCO/eprKalllie COeANHEHUs, OMOJIOTHYECKN aKTUBHbBIE BEIIECTBA
(yrimeBopl, XKUpPBI, OEITKK), MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC COCJMHEHMSI); TEOPUH M 3aKOHBI (Teopus
XHUMHAYECKOT0 CTPOEHHUS opraHudeckux BemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKUHN SI3bIK XUMHH, (DAKTOIOTHYECKHUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, TIOJYYEHUH U OE30MaCHOM
WCIIOJIb30BAHUM BAXKHEHIIIUX HEOPTraHUYECKUX U OPraHUYECKHX
BEILIECTB B OBITY U MIPAKTUYECKOMN JEATETLHOCTH YEIOBEKA




1.3

CpopMHUpPOBAHHOCTH YMEHHUH BBISIBISATH XapaKTEpHbIE MPHU3HAKU
MOHATUM,  yCTaHaBJIMBAaTh  MX  B3aUMOCBS3b,  MCIIOJb30BaTh
COOTBETCTBYIOIIME IIOHATHUS IIPU ONMCAHUU COCTABA, CTPOCHUSA
Y MPEBPAIICHUN OPTAHUYECKUX COCTMHECHU I

1.4

ChopmMupoBaHHOCTh YMEHUI UCIIOIH30BATh XUMUYECKYIO CUMBOJIUKY
JUIE COCTABJICHHS MOJICKYJSIDHBIX U CTPYKTYPHbBIX (pa3BepHYyTOMH,
COKpaleHHOH) (opMysl OpPraHUYeCKUX BEIIECTB U ypaBHCHUU
XUMUUYECKUX  pEaklui,  M3rOTaBIMBATh  MOJAEIM  MOJICKYI
OpPraHWYECKUX BEIIECTB [JIs WUIIOCTPALlMM WX XUMHYECKOIrO
Y IPOCTPAHCTBEHHOTO CTPOECHUS

1.5

ChopMHUPOBaHHOCTh YMEHUH  yCTaHABIMBATh IMPUHAIIC)KHOCTH
U3YYCHHBIX OPraHWYECKUX BEHISCTB IO HMX COCTAaBy W CTPOCHHIO
K ompejaeneHHOMY kiaccy (rpymme) coeawHeHui (YriIeBOIOPO/IBI,
KHACJIOPOJ M a30TCOJACPIKAIIUE COCIUHCHUS, BBICOKOMOJICKYJISIPHBIC
COCIUHCHMS), JaBaTh WM Ha3BaHUS [0 CHCTEMATHYCCKOMN
HomeHnkiatype (IUPAC)

1.5

ChopMHUPOBAHHOCTD YMEHHSI ONPEICNIATh BHIBI XUMHUYSCKOU CBSI3H
B OPraHUYCCKUX COCAUHEHUAX (OMMHAPHBIC U KPATHBIC)

1.6

C(i)OpMI/IpOBaHHOCTB YMCHUA TNPUMCHATH. IIOJIOKCHHS  TCOPHUH
CTPOCHUA OPraHUYCCKUX BCUICCTB AM. BYTJ'ICPOBa JIIA 00BSICHEHHUS
3aBUCUMOCTHU CBOMCTB BCIICCTB OT HUX COCTaBa U CTPOCHHs, 3aKOH
COXpPaHCHUS MAaCChl BEIICCTB

VYraesomoponsl.  Kucnmopojicomepkamue ¥ a30TCOACpIKAIINE
OpPraHUYECKUE COCAMHCHUS. BBICOKOMOJICKYISIPHBIC COCAMHCHUS

2.1

ChopMUPOBAHHOCTh YMEHHUH MPUBOAWTH TPHUBHAIBHBIC Ha3BaHHUS
OTJICJIbHBIX OPraHMYECKHMX BEIIECTB (I3THIICH, IPOIMWJICH, allCTHIICH,
STHJICHIJIMKOJIb, TIUICPHH, (eHOoJ, (OpMaIbICTHI, aleTalbICTH ]I,
MypaBbMHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBass KHCJIOTa, IJIIOK03a, (PpyKTO3a, Kpaxmai, IEILIIJI03a,
TJIAIIHAH)

2.2

ChopMupoBaHHOCT, YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE,
du3nUecKkrue W XMMHYECKHE CBOWCTBA THITMYHBIX TIPEJICTABUTEICH
pa3IMYHBIX KJIaCCOB OPraHMYECKHUX BellecTB (MeTaH, 3TaH, STHJICH,
NpoNWIeH, aneTuieH, OyraaueH-1,3, mermnOyraauen-1,3, 6eHson,
METAHOJI, dTAHOJ, ITHJICHIJIMKOJIb, TJIMIEPUH, (DEHOJ, aleTaabICeT ]I,
MypaBbHHAS W YKCYCHas KHCIIOTBI, TJIFOKO3a, KpaxMmal, IeJUTI0JI03a,
AMHHOYKCYCHasl KUCJIOTA)




2.3

CpopMHPOBAHHOCTh YMEHHS WILTIOCTPUPOBATH T'€HETUUECKYIO CBSI3b
MEXJIY TUINWYHBIMM  MPEACTABUTEISIMH  PA3JIMYHBIX  KJACCOB
OpraHUYECKUX BEILIECTB YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHYECKUX PEAKINI ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMyI

2.4

ChopMHUPOBaHHOCT ~ yYMEHHSI  XapaKTEepH30BaThb  HCTOYHHKH
YIJIEBOJOPOIHOTO ChIpbsi (He()Th, IPUPOIHBIN Ta3, Yroyib), CIOCOOBI
UX TepepadOTKM W  TPAKTHYECKOE TMPUMEHEHHUE IPOJIYKTOB
nepepaboTKu

XUMHA U )KU3HB. PacyeTsl

3.1

CdopMHPOBAaHHOCTH YMEHHU BJIaJIeTh CUCTEMOM 3HAaHUN 00 OCHOBHBIX
MEeTOJaX HayYHOTO MTO3HAHUS, UCTIOIb3YEMbIX B XUMUU MIPU U3YUEHUU
BEIICCTB M XHMHYCCKUX sBJICHHWHA (HAONIOJCHWE, W3MEpEHUE,
OKCIICPUMEHT,  MOJICIIMPOBAaHME),  HCIIOIB30BaTh  CHCTEMHBIC
XUMUYECKUE 3HAHUA U1 TPUHATHS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM

3.2

ChopmMupoBaHHOCTh yYMEHHH COOMIOJATh TpaBHUiia TOJIb30BAHUS
XUMHUYECKOM IMOCYA0M M Ja0OpaTOpHBIM 000pYyIOBaHUEM, a TaKKe
npaBmiia OOpaIIEeHUs C BEIECTBAMHU B COOTBETCTBHH C HHCTPYKIIUSIMHU
T10 BBITTOJTHCHHIO JJAOOPATOPHBIX XUMHYECKHX OTBITOB

3.3

CdopMHUpPOBAaHHOCTH YMEHUH IJIAHUPOBATH U BBITIOJIHITH XUMUYECKUMA
DKCIIEPUMEHT (npeBpauieHus OPTraHUYECKUX BEILIECTB
IIPU HArpeBaHHUM, MOJYYEHUE OSTHUJIEHA W HU3YYEHUE €ro CBONCTB,
KauyeCTBEHHbIE PEAKLIMH1 OPraHMYECKUX BEUIECTB, IEHATypalns OEJIKOB
NpU HArpeBaHWM, I[BETHBIC pEaKIUU OCJIKOB) B COOTBETCTBHH
C MpaBWJIaMH TEXHUKHU 0€30MaCHOCTH MPHU OOpaIIEHUH C BEIIECTBAMHU
u 1abopaTopHbIM OOOPYIOBAaHHEM; TMPEJCTABISITh PE3YIbTAThI
XUMUYECKOTO  JKCIEpUMEHTa B  (QopMme 3amucu  ypaBHEHHH
COOTBETCTBYIOIUX pPEAKIUi U (POpMYyIUPOBATH BBHIBOJBI HAa OCHOBE
ITUX PE3YJIbTATOB

3.4

ChopMHUPOBaHHOCTh YMEHHIA POBOJIUTH BBEIYNCIICHUS
0 XHMHYECKUM ypaBHeHHsM (Macchl, oObeMa, KOJIMYECTBA
MCXOJHOTO BEIISCTBA MJIM MPOJYKTa PEaKIMK 10 W3BECTHBIM Macce,
00beMy, KOJIMYSCTBY OJHOTO M3 MCXOIHBIX BEINECTB WM MPOIYKTOB
pEaKIvHn)

3.5

CdopMHUpoOBaHHOCTH yYMEHHUM KPUTHYECKHU aHAJIU3UPOBATH
XUMUYECKYI0 HH(POPMAIUIO, TOJIYyYaeMYyI0 U3 Pa3HbIX HCTOYHHKOB
(cpencTBa MaccoBoi HHGOpPMAIUH, ceTh IHTEpHET U IpyTrHe)




3.6

ChopmMupoBaHHOCTh yMEHHH COOJIIOAATh IMpaBUiIa SKOJOTHUYECKU
11eJIeCO00pPa3HOTr0 TMOBEACHUS B OBITY U TPYAOBOM JEATCIHLHOCTH
B LESAX COXPAHEHMSI CBOETO 3J0POBbS U OKPYXKAIOIICH MPUPOIHON
Cpeibl, OCO3HaBaTh OIMACHOCTh BO3JICHCTBUSA Ha >KUBBIC OPTraHU3MBI
ONPEJICTICHHBIX OPraHUYE€CKUX BEIIECTB, TOHUMAasi CMBICIT MTOKa3aTes
MK  (mpemeiabHO  JOMYyCTHMOM  KOHIIGHTPAIIHMH), MMOSICHATD
Ha IpUMeEpax CocoObl YMEHBIIICHUS U TPEAOTBPAILICHHS UX BPETHOTO
BO3/ICHCTBUA HAa OPraHU3M YEJIOBEKa

IIpoBepsiemble 3JIeMEHTHI CO/IePsKAHUSA

Kon

[IpoBepsieMblid AJIEMEHT COEPKAHUS

1

TeopeTnueckrne OCHOBBI OPTaHMYECKOW XUMHUHU

1.1

[IpenMeT opraHMYECKON XUMHH: €€ BOZHUKHOBEHHE, PAa3BUTHUE U 3HAUYCHUE
B TMOJyYCHHMM HOBBIX BEIIECTB M MaTepuajoB. Teopus CTpOeHUS
opranunyeckux coequuennii A.M. byTiepoBa, ee OCHOBHBIE MOJIOKEHUS

1.2

CrpykTypHble (OpMYIIBI OPTaHUYECKHX BEIIECTB. | OMOJIOTHS, U30MEpHs.
XUMHYECKasl CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJIMHAPHBIC U KPATHBIC
cBsi3u. [IpeacTaBienue o kiaccu(puKaum OpraHuYeCcKruX BEIIECTB

1.3

HOMCHKJIaTypa OpPraHUYCCKUX COCI[I/IHCHI/Iﬁ (CI/ICTCMaTI/I‘ICCKaSI)
n  TPHUBHUAJIBHBIC Ha3BaHUA Ba)KHEHILIMX HpGI[CTaBI/ITCJIeﬁ KJIaCCOB
OpraHMYCCKUX BCUICCTB

YrneBoaopoasl

2.1

AJKaHBI. COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psaAn. Meran W 3TaH —
pOCTENIINE TPEACTABUTENN AIKAHOB: PU3NYECKHE U XUMUYECKHUE CBOMCTBA
(peakiyu 3aMeIIeHUs] U TOPEHHS), HAXOXJICHUE B NPUPOJEC, MOIyYCHUE
U IPUMEHEHHUE

2.2

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJOTUUECKUN Psifl. DTUJIEH U TIPOIUIIEH —
MPOCTEHIITNE TTPEICTABUTENIN AIKEHOB: (PH3NYECKHUE M XUMUYECKHE CBOMCTBA
(peakuuyu TUIPUPOBAHUA, TaJOTCHUPOBAHUS, THUpPATALUH, OKHUCICHUS
Y TTOJIMMEPHU3AIIUH ), TOJYUYCHHUE U TPUMEHEHUE

2.3

Ankanuensl. O0yranuen-1,3 u metunoyraauen-1,3: CTpoeHHe, BaKHEUIINE
XAMHYeCKHe  cBoiicTBa  (peakuus — monmMepusaiuu).  [lodydeHue
CUHTCTHYECKOTO KayuyKa U PE3UHBI

2.4

AJKMHBI. COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKUU Psi.
AlLleTUNIEH — NOPOCTEHIIMKA NPEACTABUTENb AJIKUHOB. COCTaB, CTPOCHHUE,
Guznyeckue W XUMHUYECKHE CBOWCTBAa  (peakiWu THAPUPOBAHUSA,
raJloreHUpOBaHuUs, THAPATAI[MH, TOPEHHMS), TOJYYCHUE B IPUMEHEHUE




2.5

Apenbl. beHsoi: coctaB, cTpoeHue, (U3NYECKHE U XUMUUYECKUE CBOMCTBA
(peaknuu TaJOTCHUPOBAHWS W HUTPOBAHUS), MOJYUCHHE W NPUMCHCHHE.
Tonyou: coctas, cTpoeHHE, GU3NICCKUE U XUMHICCKHE CBOMCTBA (PEaKIUK
raJIOTeHUPOBAHUS ¥ HUTPOBAHUS ), MOJIyYCHHUE U TIpUMEHEHUE. TOKCHYIHOCTh
apeHoB. ['eHeTHyecKkas CBS3b MEXKIY YIVIEBOAOPOAAMH, MPHUHAMJICKAIIUMHU
K pa3JIMYHbIM KJIaccam

2.6

[IpupoaHble MCTOYHUKHM YIIIEBOAOPOAOB. [lpuponHbIii Ta3 W MOMyTHBIE
HepTauble ra3pl. Hedts um ee mpoucxoxxnenue. CrnocoObl mnepepaboTKu
HE(THU: TIEPErOHKA, KPCKUHT (TEPMHUYCCKHMA, KATATUTHUYCCKHUI), MHUPOIIH3.
[IponykTel mepepabOTku He(pTH, MX NPUMEHEHHE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBII yroiib ¥ IpOAYKThI €ro NepepadoTKU

Kucnopoacoaepxariue opraHu4ecKie COeIMHEHUS

3.1

IIpenenbHbIE OJHOATOMHBIE CHOUPTHI. METAHOJ W H3TAHOJ. CTPOCHUE,
busznueckre ¥ XUMHUYECKHE CBOMCTBA (pEaKIMu ¢ aKTUBHBIMU METaJlIaMH,
raJlor€HOBOIOPOIaMH, TOPEHHKE), TPUMEHEHUE. BOTOPOIHbIC CBA3M MEKIY
MOJICKYJIaMU CIIUPTOB. JIeliCTBME MeETaHOJa W HTaHOJIa Ha OpPraHu3M
yesjoBeka. MHOTOATOMHBIE CIUPTHI. DTUIICHTJIUKOIb U TJIULEPUH: CTPOCHUE,
bu3MUeCKe MW XUMUYCCKHE CBOMCTBA (B3aUMOJCHCTBHE CO IICIOYHBIMH
MeTallJIaMH, Ka4eCTBEHHAsl peakiiis Ha MHOTOaTOMHbBIE CIUPTHI). JlelicTBre
Ha opraHusM uenoBeka. [I[pumeHenune riuunepruna u dTUICHTITUKOIIS

3.2

deHos: CTpoeHUE MOJCKYJbI, (PU3MUEeCKHMe W XHUMHUYECKUE CBOWCTBA.
TokcuunocTh penoina. [Ipumenenue penosna

3.3

AJ'IBI[CI‘I/II[BI H  KCTOHHI. CDOpMaJ'IBI[eFI/II[, alcTaIbaACTu. CTPOCHHUC,
(1)I/I3I/I‘-IGCKI/IG 151 XUMHYCCKHUC CBOMCTBA (peaKI_II/II/I OKHUCJICHUA
N BOCCTAHOBJICHHUA, KQUCCTBCHHBIC peaKI_[I/II/I), IMOJIYYCHHUC U IPUMCHCHUC

3.4

OQHOOCHOBHBIE — MpeAeibHble  KapOOHOBBIE  KUCIOTHL. ~ MypaBbuUHAsS
U YKCyCHasi KUCIOTBI. CTpO€HUE, (PU3MYECKHEe U XUMHYECKHE CBOWCTBA
(cBolicTBa, O0OMTHUE TSI KJIacca KUCIIOT, PEaKIHs dTePUPUKALINN), TIOTydeHUE
u npuMeHeHre. CTeapuHOBasi U OJIEMHOBAs KUCJIOTHI KakK MPEICTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX
KHCJIOT, X MOIOIIEE NENUCTBUE

3.5

Cnoxuble 3¢GuUpBl KaK MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [Haponmn3
cinoxHbIX 3¢upoB. Kupbel. T'maponu3 xupos. I[lpuMeHeHnue KupoB.
buonoruveckast poiib KUPOB

3.6

VYraeBoapl:  coctaB,  kiaccupukanmus ~ yriaeBojgoB  (MOHO-, M-
U nojucaxapubl). [JroKo3a — MPOCTEHIINK MOHOCAXapua. OCOOCHHOCTH
CTPOCHHMSI  MOJEKYIbl, (U3MYECKHME W  XUMUUYECKHE  CBOICTBa

(B3aumopeiictBue ¢ ruapokcuaom wmeau (1), okuciieHne aMMHaYHBIM




pactBopoM okcuga cepedpa (), BoccTaHOBIIeHHME, OpOKEHHE TJIIOKO3bI),
HaXOKJICHUE B TIPUPOJIE, MPUMEHEHHE, Oroioruieckasi poiib. ®OTOCHHTES.
®dpyKTO3a KaKk M30Mep TIOKO03bl. Kpaxman M 1e/nroio3a Kak MpPUpPOIHbIC
nosuMepbl. CTpoeHHE Kpaxmalia U [eJUTI0NI03bl. DU3NYECKUE U XUMHUSCKHE
CBOICTBa Kpaxmaiia (THIPOJIN3, KaueCTBCHHAs PEAKIUs C HOJIO0M)

4 A3oTcoaepxaliie OpraHn4ecKue COeTMHEHUS
4.1 AMMHOKHUCIIOTHI Kak aM(OoTepHbIe OpraHuYecKre coequHeHMs. Dru3ndeckue
U XUMHYECKHE CBOWCTBA aMHHOKHCIOT (HA mpuMepe TJIHIHHA).
Bbuosornueckoe 3HaueHre aMuHOKUCIOT. [lenTuanl
4.2 benku kak mpupoOJHBIE BBICOKOMOJEKYJSApPHbIE coeAuHeHus. llepBuyHasi,
BTOPUYHAS U TPETUYHAS CTPYKTypa O€NKOB. XMMHUECKHE CBOMCTBA OEIIKOB!
TUAPOIN3, IEHATypalus, KaueCTBEHHbIE PEaKIIMu Ha OCJIKU
5 BbICOKOMOJIEKYIISIPHBIE COSTMHEHUS
51 OCHOBHBIE MOHATUSI XUMHHU BHICOKOMOJICKYJISIPHBIX COCTMHEHUM: MOHOMED,
MOJUMEp, CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpU3AlNU, CPEIHss
MoJieKyJisipHass Mmacca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUH — IMOJTUMEPHU3AIIUs U TTOJTMKOH ICHCAIUS
52 DKCIepUMEHTAJIbHBIC METOJbl W3YUYCHHs BEIIECTB W HX IPEBPAIICHHI:

O3HAKOMJICHHEC C 06pa3uaMI/1 NpUPOAHBIX WM HCKYCCTBCHHBLIX BOJIOKOH,
mIacTMace, KaydyKoB. HonyquHe CUHTCTHYCCKOT'O KaydyKa 1 PC3UHBI




11 KJIACC

HpOBepﬂeMbIe Tp@ﬁOBaHI/IH K pe3yjibTaTaM 0CBOCHUA OCHOBHOI Oﬁpa30BaTeJIbHOﬁ

NMPOrpamMMblI

Kon
MIPOBEPSIEMOTO
pesyibTaTra

[IpoBepsieMble TIpeIMETHBIE PE3YIbTaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbLHOM MPOTPaMMBI CPEIHETO 00IIEeT0 00pa30BaHMUS

1

TeOpeTH‘ICCKI/IC OCHOBBI XMMHH

1.1

Bnanenue cuctemMoll XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOITOJIATAONINE  IMOHATUSA (XUMHUYCCKHMH  DJIEMEHT, aToM,
9JICKTPOHHAsE 000JI0YKa aroma, S-, P-, O-3JCKTpPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJEKYJa, BaJlEHTHOCTb, JJEKTPOOTPUIIATEIHHOCTD,
CTENeHb OKHCJIICHHS, XHUMHYecKas CBs3b, MOJb, MOJIApHAs
Macca, MOJISIPHBIM 00BEM, KpHUCTAIMYECKass pEIIeTKa, THIIbI
XUMHYECKUX peakiuii (OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIC, 3K30-
U DHAOTEPMHUYECKHE, pEakIMH MOHHOrO OOMEHa), pPacTBOp,
AIIEKTPOJUTHI, HEIJECKTPOJIUTHI, DJICKTPOJIUTHYECKAS JTUCCOIHAIIMS,
OKUCJIUTEJIb, BOCCTAHOBHUTEJb, CKOPOCTh XUMHYECKON peakiluH,
XMMHYECKOC  paBHOBECHE); TCOPUM M 3aKOHBI  (Teopus
AIEKTPOIUTUUECKON JINCCOITMAIINH, [lepuoauueckuii 3aK0H
J.M. MennaeneeBa, 3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN  SI3bIK  XUMHUH,  (DAKTOJIOTUYECKUE  CBEICHUS
0 CBOMCTBaX, COCTaBe, MOJY4YCHUU U OE30MaCHOM HCIOJIb30BAHUHU
BOKHEUIINX HEOPTraHMYECKUX BEHIECTB B OBITY W MPAKTUUECKOU
JIeSITEILHOCTH YE€I0BEKa

1.2

CpopMHpPOBAaHHOCTh YMEHHUH BBISIBIATH XapaKTepHbIC MPU3HAKHU
Y B3aUMOCBSI3b M3YUYCHHBIX MOHATHUH, TPUMEHATH COOTBETCTBYIOIIUE
MOHATUS TIPU OIMUCAHUHM CTPOCHUS U CBOMCTB HEOPTaHUYECKUX
BEIIECTB M MX MPEBPALICHHM; BBIABISATH B3aUMOCBSI3b XHUMHUYECKUX
3HAaHUM C MOHATHUSAMU M MPEJICTABICHUSIMHU IPYTHUX €CTECTBEHHO-
HayYHBIX IPEAMETOB

1.3

BiiajieHne OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHUS BEIIECTB
U XUMHYECCKHX SIBJIICHHN (HAOJIIOJCHAE, M3MEPEHHE, SKCIICPUMEHT,
MO/ICITMPOBAHKE)

1.4

ChopMHPOBAaHHOCTh YMEHHU ONpEAEIATh BAJIEHTHOCTh M CTEIEHB
OKHMCJICHHS XHMHYECKHX OJJIEMEHTOB B COCIAMHCHHSAX Pa3IMIHOIO
COCTaBa, BHJ XHUMHYECKOH CBsi3M  (KOBaJIEHTHAs, HOHHA],
METaTn4YeCKas, BOJOPOIHANA) B COCAMHEHUAX, THI KPUCTAITHUCCKOM
pEMICTKM KOHKPETHOTO BEIIeCTBa (aTOMHast, MOJICKYJIIpHAsl, HOHHAS,
MeTaJlJINIecKas)




1.5

CdopMHPOBAHHOCTH YMEHUN ONPEACIIATH XapaKTEp CPeIbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHECHUN

1.6

ChopmMupoBaHHOCTE  yMEHHUSA  KJIACCH(PUIIMPOBATh  XHMHUYECKHE
peaKIuy 1o pa3IMYHbIM pU3HAKaM (YHUCITy U COCTaBY PEarupyronmx
BCIIIECTB, TEIUIOBOMY J(PdeKkTy peakiuu, H3MEHEHHUIO CTeleHEH
OKHCIIEHUS  DJJIEMEHTOB,  OOpaTHMOCTH  PEaKIuH,  y4acTHIO
KaTajan3aTropa)

1.7

ChopMupoBaHHOCTh yMEHUH COCTaBIIATh YPaBHEHHUS peaKUui
pPa3IMYHBIX THUIIOB, IOJHBIE W COKPALICHHBIE YPAaBHEHUS PEAKLIUM
MOHHOI'0 OOMEHA, YYUTBIBASI YCIIOBUS, IPU KOTOPBIX 3TH PEAKLIMH UAYT
J10 KOHIIA

1.8

CdopMHUPOBAHHOCTH YMEHUMN MTPOBOJAUTH PEAKIIUU, TOATBEPKAAIOIINE
KAQUeCTBEHHBI COCTaB pPA3JIMYHBIX HEOPraHMYECKUX BELIECTB,
pacno3HaBaTh OINBITHBIM MYTEM HOHBI, MIPUCYTCTBYIOIIHUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB

1.9

ChopmMupoBaHHOCTh YMEHUI PACKPHIBATH CYITHOCTh OKHUCIUTEIHHO-
BOCCTAHOBHTEJIbHBIX peakiuit MOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHca ATUX PeaKlui

1.10

ChopmupoBaHHOCTh yMEHUN OOBACHATH 3aBHUCUMOCTH CKOpPOCTH
XUMHYECKOW peaklMy OT Pa3IMYHbIX (PAKTOPOB

1.11

ChopMUPOBAHHOCTh YMEHUH OOBSICHATH XapakTep CMEIICHHS
XAMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO BO3CHCTRUSI
(mpuniun Jle Ilatense)

OO0mas 1 HeopraHu4ecKas XUMUs

2.1

CdopMHpoOBaHHOCTh yMEHUM pacKpbiBaTh cMbica llepuonnueckoro
3aK0HA J.N. MemnneneeBa 151 JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBbHYI0O M  IMPOTHOCTUYECKYIO

byHKIIH

2.2

ChopMHpOBAaHHOCT ~ YMEHHH  XapaKTEpPU30BaTh  DJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHMYECKUX »dJeMeHTOoB 1 — 4 mepuonon
[Teprnoanueckoit cucteMbl XuMH4ecKkux nemenToB .M. Menaeneesa,
UCTIOJB3Ys]  MOHATHS ~ «S-, P-, 0-3JIEKTPOHHBIE  OPOUTATIH,
(QHEPreTUYECKUE YPOBHU», OOBSCHATh 3aKOHOMEPHOCTH M3MEHECHUS
CBOMCTB XMMHUYECKHMX JJIEMEHTOB M HUX COCIAMHEHUM IO IepuoaaMm
u rpynnaMm Ilepuoauyeckor CUCTEMBI XHUMHYECKUX DJIEMEHTOB
J.1. MenneneeBa




2.3

ChopMHUPOBaHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHCHIBAThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHWX BEIIECTB  PA3JIUYHBIX
KJIACCOB, MOATBEPKIAATH CYIIECTBOBAHUE MEHETUYECKOMN CBS3U MEXKIY
HEOPraHWYECKHUMHU  BEIIECTBAMM  C  [OMOIIBIO  YpPaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIAN

2.4

ChopmMupoBaHHOCTh yMEHUW YCTaHABIWBATh IPUHAIJICKHOCTH
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OINpPEIEIEHHOMY Kiaccy
(rpymne) coemuHeHui (IPOCTHIE BEIIECTBA — METAJIBI U HEMETAJLIBI,
OKCH/JIbI, OCHOBAaHHSI, KHCJIOThI, aM()OTEPHBIC TUAPOKCHUIBI, COJIH)

2.5

CdopMHPOBAaHHOCTH YMEHUM UCIOJIH30BATh XUMUYECKYIO CUMBOJIUKY
JUIs cocTaBieHUss (OPMyN BEIIECTB U ypPaBHEHUUW XUMHUUYECKUX
peakiuii, cuctemarrueckyro HomeHkiatypy (IUPAC) u TpuBHaibHbIC
Ha3BaHUs OTJACIBHBIX HEOPTaHWYCCKUX BeliecTB (yrapHbeli Tas,
VIIEKUCHBIA Ta3, aMMHAK, TrailleHas WU3BECTb, HeralieHass M3BECTb,
IUTHEBAsI COJA, IUPHUT U JAPYTHUE)

2.6

ChopMHUPOBaHHOCTh YMEHUH XapaKTepH30BaTh (OMHMCHIBATH) OOIIHE
XUMHYECKUE CBOMCTBA HEOPraHWYECKMX BEUIECTB  Pa3IMYHBIX
KJIACCOB, MOATBEPKIAATH CYLIECTBOBAHUE I'C€HETUUYECKON CBA3U MEXKIY
HEOPraHWYECKUMHU  BEIIECTBAMU  C  [OMOLIBIO  YpPAaBHEHUU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUM

2.7

CdopMHUPOBAaHHOCTH YMEHUM TIJIAHUPOBATDH U BHITIOJIHITH XUMHUECKUN
9KCIEPUMEHT (pa3JIoKeHHE IEePOKCHAa BOJOPOJa B MPUCYTCTBHH
KaTajau3aTropa, OnpeaeseHue Cpeibl pACTBOPOB BEUIECTB C MOMOUIBIO
YHUBEPCAJIbHOTO HMHAMKATOPA, BIUSHUE Ppa3IMYHBIX (HAKTOPOB
Ha CKOPOCTh XHMHYECKOW peakIuu, peakiud HOHHOro OOMEHa,
KaueCTBEHHBIE pEaKIuu Ha cyib(par-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHMSI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 33/1a4 10 TeEMaM
«MeTamiel» U «HeMeTauibl») B COOTBETCTBHH C MPABUIIAMHA TEXHUKH
0e30macHOCTU Mpu OOpalleHWHd C BElIeCTBaMH U J1A0OpaTOPHBIM
000py1I0BaHUEM; MPEACTaBIATh  PE3YJIbTAThI XUMUYECKOTO
JKCIIepUMEHTa B (QopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

ChopMHUpPOBAaHHOCTh YMEHHH COOIO/aTh TMpaBWJia TOJIb30BAHUS
XUMHUYECKOU TMOCYAOM M JaOOpaTOpHBIM 00O0PYyIOBaHUEM, a TaKXKe
npaBuiia 0OpaIIeHus C BEIECTBAMU B COOTBETCTBUU C UHCTPYKIUSIMU
M0 BBIMIOJIHEHHIO J1a00paTOPHBIX XUMUUECKUX OIBITOB

29

CpopMHpPOBAHHOCTH, ~ YMEHHMH  XapaKTepU30BaThb  XUMHUUYECKHUE
IIPOLIECCHI, JIEJKAIME B OCHOBE IPOMBIIIJIEHHOTO MOJYYEHUSI CEPHOU
KHUCIIOThI, aMMHaKa, a Takxke CPOPMHUPOBAHHOCTH MPEACTABICHUI




00 O00mMX Hay4yHbIX MPUHIUNAX U SKOJOTMUYECKUX Mpodiemax
XUMHUYECKOTO IPOU3BOJICTBA

XUMHUA ¥ KU3Hb. PacyeTnl

3.1

ChopmMupoBaHHOCTH TPEACTABICHUA O XMMHUYECKOW COCTaBISIOMIEH
€CTECTBEHHO-HAYYHON KapTUHbI MHpA, POJIM XHMHUU B IO3HAHUH
SBIIGHUW TIPUPOAbI, B (POPMUPOBAHUM MBIIUICHUS U KYJbTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM T'pPaMOTHOCTH, HEOOXOAUMOM
JUISL PEIICHUs] MPAKTUYECKUX 3a7a4 U SKOJOTHYECKH 00OCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3I0POBbIO U IPUPOTHOM CpeJie

3.2

CdopMHUpOBaHHOCTH YMEHUMN KPUTUYECKHU AHAIU3UPOBATH
XUMUYECKYI0 HH(POPMAIUIO, TOJIYyYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOW KOMMYHHKAIIMH, CETh IHTEpHET U ApyTHe)

3.3

ChopmMupOBaHHOCTh yMEHHUH COOJIOAaTh IIpaBUiIa SKOJOTHYECKH
11eJIeCO00Pa3HOTr0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH
B IIEJSIX COXPAHEHMSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOU
cpensl

3.4

Oco3HaBaTh OMAacHOCTh BO3JICUCTBUS HAa JKUBBIE OPraHU3MBI
OIPEJICJIEHHBIX BEIIECTB, MIOHMMas cMbICI TTokaszaresis [ 1K, moscHATh
Ha IpUMeEpax CIocoObl YMEHBIIICHUS U TPEAOTBPAIICHHS UX BPETHOTO
BO3/ICHCTBUA HAa OPraHU3M YeJIOBEKa

3.5

CdopMHUpOBaHHOCTH yMEHU U MIPOBOJIUTH BBIYUCIICHUS
C UCTIOJIb30BAaHUEM TOHSATUSI «MACCOBasi JIOJIsl BEIIECTBA B PaCTBOPE,
00BEMHBIX OTHOIIEHUM Ta30B MPU XUMUUYECKUX PEAKIUAX, MACChI
BellleCTBa WM 00beMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00beMy OJIHOTO U3 YYaCTBYIOIIUMX B pPEaKIMU BEUIECTB,
Term1o0Boro 3 dexra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHSI MaCChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTUU

IIpoBepsieMble 3J1eMEeHTHI COIEPKAHUS

Kon [IpoBepsieMblid 3JIEMEHT CONEPKAHUS
1 TeopeTnueckrne OCHOBBI XUMUU
1.1 | Xumuueckmii 37aeMeHT. AToM. Sapo arToma, H30TOIBI. DIEKTPOHHAS

000JI04Ka. DHEpreTMYecKue YpPOBHH, MOAYPOBHU. ATOMHBIE OpOHUTAIH,
S-, p-, d-amemenTthl. OCOOCHHOCTH  pacHpeleNieHUs]  JJICKTPOHOB
no OpOUTAIIM B aTOMax »JJIEMEHTOB IEPBBIX YETBHIPEX MEPUOIOB.
DneKTpOHHAsI KOH(PUTYpalus aTOMOB




1.2

[Tepunoanueckuit 3akoH U [lepuoandeckas cucteMa XUMUYECKUX SJIEMEHTOB
.. MengeneeBa. CBsi3b NEPUOAUYECKOrO 3akoHa W Ilepumogmueckon
CUCTEMBI XHUMHUYECKUX 3yeMeHTOB J[.MI. MenaeneeBa ¢ COBpEMEHHOU
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM U3MEHEHHS CBOMCTB
XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BEILIECTB
[0 TpyIIaM M nepuoiaM. 3HAYCHHE MEPUOIUYECKOTO 3aKOHA B Pa3BUTHHU
HayKH

1.3

Crpoenue BemiecTBa. XUMHYECKash CBSI3b. BUIbl XMMHYECKOW CBA3MU
(KoBaJICHTHAsl HEMOJIAPHAS M MOJIApHAs, MOHHAs, MeTauindeckas). VoHbI:
KaTHOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHUS KOBAJICHTHON XMMUYECKOU
cBs13u (OOMEHHBIN M JOHOPHO-AKIENTOPHBII). BomopoaHas cBs3b

1.4

BaneHTHOCT®. 3J'ICKTpOOTpI/IHaTGHBHOCTB. CreneHb OKUCIICHUS

1.5

BemiectBa MONEKYJIAPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHS. 3aKOH
IIOCTOSIHCTBA COCTAaBa BELIECTBA. [HMIBl KPUCTAUIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOWCTBAa BEUIECTB OT THIA KPUCTAIUIMYECKOW PEIIECTKH.
[lonaTne o gucnepcHeIX cucteMax. VICTUHHBIE M KOJJIOMIHBIE PACTBOPBL.
MaccoBas 107151 BEIIECTBA B paCTBOPE

1.6

Knaccudukanmst HEOPraHNYECKUX COCJIMHEHUM. Homenknatypa
HEOPraHUYECKUX BEIIECTB

1.7

Xumuueckass — peakuus.  Knaccudukamuss ~— XMMUYECKUX — peakiui
B HEOPraHWYECKOM M OpPraHWYECKOM XUMHH. 3aKOH COXPAHEHHsS MacChl
BEILIECTB, 3aKOH COXPAHEHHsI W NPEBPALICHUS DHEPTUM IMPU XUMHYECKHUX
peaKuuax

1.8

CKOpOCTb peakiify, €€ 3aBUCUMOCTb OT PA3JIUYHBIX (PAaKTOPOB

1.9

OOpaTumMble peakiuh. XUMHUYECKoe paBHOBecue. MaKTOPHI, BIUSIONINEC
Ha COCTOsIHME XuMHuueckoro paBHoBecus. [Ipuniun Jle [laTenpe

1.10

OnexkTponuTuyeckas aucconuamnus. CuibHble W clIaOble JJIEKTPOIUTHI.
Cpena BOJHBIX pPAcTBOPOB BEIISCTB. KHCHAs, HEUTpajbHas, IICIOYHAS.
Peakuun nounoro ooMena

1.11

OKHCIUTENHLHO-BOCCTAHOBUTEIIHHBIC pCaKuu

HCOpFaHH‘ICCKaH XUMMUA

2.1

Hemeramnbl. Ilomoxxenue HemeraioB B llepuoamueckor cucTeMe
xumudeckux snemeHToB .M. MeHneneeBa M OCOOCHHOCTH CTPOCHHS
atoMoB. (Du3MYECKHE CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJJIOB
(Ha mpuMepe KUCIIopoa, cepsl, hocdopa u yriaepoaa)




2.2

XHUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETA/IOB (rajoreHOB, CEPhl, a30Ta,
dochopa, yrimepoma U KpeMHHS) MU HUX coeauHeHuUH  (OKCHIOB,
KHCIIOPOACOJCPKALIUX KHUCIIOT, BOJOPOAHBIX coeauHeHuil). [Ipumenenue
BaXXHEHUIIIMX HEMETAJIJIOB U X COCIMHECHUN

2.3

Mertannel. [lonoxenne meramwioB B [lepuogudeckoil CHCTEME XUMUYECKUX
anemenToB JI.M. MenneneeBa. OCOOECHHOCTH CTPOCHHUS DJIECKTPOHHBIX
o0oouek aTtomMoB MerauioB. OOmue Qu3nyeckue CBOHWCTBA METAJLIOB.
CmutaBbl METAJUIOB. DJIEKTPOXUMUYECKUN Psi/i HANIPSIKEHUNA METAIOB

2.4

XUMUYECKHE CBOWMCTBA BAXKHEHINMX META/IOB (HATpWUM, Kajui, KaJbLUH,
MarHui, aJFOMUHHEA, IMHK, XPOM, JKeJIe30, Me/Ib) M UX coeAuHeHuid. OO0rime
criocoObl ToJTy4eHus MeTaJuioB. [I[puMeHeHre MEeTAJIJIOB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBiA3b HCOPraHU4YCCKHNX BCIICCTB, IMpUHAJJICIKAIIINX
K pa3IM4HbIM KJIaCCaM

XUMUA U )KU3HD

3.1

Poip xumun B o0ecIieueHUH 3KOJIOTHIYSCKOM, SHEPTreTHYSCKOW M THUIICBOM
0€30MacHOCTH, pa3BUTUM MeAuIMHBL. [loHATHE O HaAyYHBIX MeETOJax
MO3HAHUSI BEILIECTB U XUMUYECKUX peaKIui

3.2

[IpencraBienus 00 OOMMX HAyYHBIX MPUHLHUIAX TPOMBIIUICHHOTO
MOJIyYEHHUs BaXKHEUIINX BellecTB. YeI0OBEK B MUPE BELIECTB U MAaTEPUAJIOB!
BAKHEWILINE CTPOUTENbHBIE MAaTEepHaIbl, KOHCTPYKIIMOHHBIE MaTEpHabl,
KpPAacKH, CTEKJIO, KEpaMHUKa, MaTEPUANIBbI 151 AJIEKTPOHUKH, HAHOMAaTEPHUaJIbl,
OpraHUYecKHe U MUHEpaIbHbIE YI0OpEHUS

3.3

XuMusi U 3[0pOBbE UEJOBEKa: IMpaBHUJia HMCIOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOIO HCMOJIb30BaHUS MPENapaToB OBITOBOM
XUMUH B TIOBCETHEBHOM KU3HU




