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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPaMMBI CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obpazoBarensHOM ctangapte COO, ¢ yuérom KoHnenuu npemnogaBanus yaeOHOTO
npeaMera «XuMus» B 00pa3oBaTellbHbIX opranuzanusix Poccuiickoit denepanuu,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3sutus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONPENEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00YUYaOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpPOBHE COCTABHIIU
koHnentyanpHbeie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICJICH,
coJlep KaHMsl, pe3yJbTaTOB OOy4deHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, NOJIy4aeMOoe BBIITYCKHUKaMH
o011e00pa3oBaTeabHON  OpraHU3alUy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CHOYXXKUT 3aBEpUIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbl
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOydYaromIMXCs Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO MpeAMETa « XUMHUS,
COJIep)KaHUE M TOCTPOCHHE KOTOPOTO OINpPEAEIeHbl B MpPOTrpaMMe MO XHUMHH C
y4€ToM crenu@uKd HaykKu XUMUU, €€ 3HAYCHHs B TO3HAHUU TPUPOJLI U B
MaTepHabHON KU3HU OOIECTBA, a TAKXKE C YUYETOM OOIIMX IEe M MPUHIUIIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit denepariuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYyIO pOjb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KarolleM MHUpPE Kak O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

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

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YypoBHiIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJCTaBICHUN O CTpoeHUH BeliecTB. CBefieHus 00 H3ydaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMUHU  MOJYy4YarOT  pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MIPEAICTABICHUS] O XUMUYECKOM CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

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



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMs, UMEIOMMMH KYJbTYPOJOTUYECKUA W TPUKIATHONW XapakTep. ITH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUI XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
pelieHus] MHTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYIECKOTO U OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEYHN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHN 3KOJOTHUECKUX TpodieMm, a
Takke Mpo0eM cOepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

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

B mpakTuke npemnogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHUI
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMM IPUOPUTETAMU B CUCTEME cpeAHero odmero oOpa3zoBanus. CeronHs B
MPETOAaBaHUH XUMHH B OOJBIICH CTENEHH OTAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJEep>KaHusl OOydyeHus, OPHEHTHPOBAHHOM Ha MOATOTOBKY
BBIIIYCKHMKa 00111€00pa30BaTe/IbHON OpraHu3aluy, BIAJCIONIET0O HE HabOpoM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
aKTUBHOTO TOJYYECHHs 3HAHUI ¥ PUMEHEHUS UX B PEATbHOMN )XU3HU IS PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEee 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 3a1a4H, KakK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONbITA JESTEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXe JUIl OLEHKH C MO3UIUN SKOJIOTMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUY I MOUCKAa M aHaJln3a y4eOHOH u
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

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

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’kKHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

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

COIAEPKAHUE OBYUEHUSA
OBIIAA N HEOPTAHNYECKASA XUMUSA
Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl JEKTPOHOB M0 OpOUTAIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPHOANYECKOrO 3akoHa M llepmonmnueckoil cucTteMsl
xuMudeckux sneMeHToB JI. M. MenneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOWCTB XHMHYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyNlaM M IEepHOJaM.
3Ha4YeHue NMEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.



CrpoeHue BeliecTBa. XUMHUYECKass CBSI3b. BuAbl XHUMUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJCHTHONM XWMHYECKOW CBS3UM (OOMEHHBIM W JIOHOPHO-
akuentopHsii). Bomoponanass cBs3b. BalleHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJPHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNM. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Kimaccupukanmss —XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHECHUA U MPEBPAILICHUS SHEPTUHN TPU XUMHUYECKUX PEAKLIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunmun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadiaui «Ileprogudeckas cucrema XuMudeckux sjaeMentos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCU 1A
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATLHOTO UHINKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuémnuie 3a0auu.

Pacuétel 1O ypaBHEHMSM XMMHYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOoa, cephl, hochopa u yriaepoa).




XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TajOoreHOB, CEpPbl, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOWHEHUUA  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHre BaKHEHUIITUX HEMETAIIJIOB M KX COCIMHEHHI.

Mertamnel. Tlonoxenne metamwioB B llepuoguueckoil cucteMe XUMUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DNEKTPOXUMHUUYECKUH sl HATPSHKEHU METAIIJIOB.

XHUMUYECKHE CBOMCTBA BaKHEWINMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUH.

OO6mue crocoObl momyuyeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

IDKcnepumMeHmanbhble Menmoodbl W3YYEHUS BEUIECTB M HUX MpEBpallCHUM:
U3Y4YEHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HAOJIOJIEHWEe W OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCJIOT Y LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuémmnvie 3adauu.

PacuéTtel macchl BemiecTBa WM 00bEMaA ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUS U KU3Hb

Ponp xuMum B oOecrieueHUH SKOJOTHYECKOM, SHEPreTHYECKOW U IHIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS

BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUs BaXKHEUIIUX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJIbHbBIC
yA0OpeHwUsI.

XuMHST U 3I0pOBBE YEJIOBEKA: MPABUJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIB30BaHUS ITPENnapaToB OLITOBOM XUMHUH B
MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmeH w
HEOpraHnveckori xuMuu B 11 Kilacce ocylecTBISIETCS YE€pPE3 UCIOJIb30BAHUE KaK



OoOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CUCTEMHBIMU JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
AKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

QDuszuxa: MaTepus, SHEPrus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIETUUECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHME BEUIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonoeua: xnerka, opraHu3M, JKocuctema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPTraHU3ME.

leoepaghus: muHepanbl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOMAeMbl€, TOILIMBO,
pecypcesl.

Texnonoeus: XuMUAYecKasi MPOMBIIUIEHHOCTh, METAJLTyprus, MPOU3BOACTBO
CTPOUTENIbHBIX MATEPUATIOB, CEIbCKOXO35UCTBEHHOE MPOU3BOJICTBO, IHUILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TPOTPAaMM  CpPEIHEro OoOImero o0pa3oBaHusi (JUYHOCTHBIM,
METaNnpeIMETHBIM M  MpeAMETHbIM). HaydHo-mMeTonuueckol OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
0o0pa30BaHUsI SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBUM C CHUCTEMHO-IAEATEIBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpEeAMETa «XHMHSI» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOONIPEIEIICHUIO;

HAJIMY1E MOTUBAIIMH K O0yYCHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JIMUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;



TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIUXCsl PYKOBOJCTBOBAaTHCS B CBOEH
JESITEIbHOCTH I[EHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYLIUMH LEIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIM4YMe TPABOCO3HAHMS SKOJIOTUYECKON KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh
IEJIA ¥ CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pEe3yNbTAaThl OCBOCHHS MpeAMeTa «XHUMHSD JOCTHTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U ujeaJaMH POCCUHCKOTO TPaKJAHCKOTO OOILECTBa, NMPUHATHIMH B OOIIECTBE
HOpMaMM U TpaBUJIaMH  TOBEACHUS,  CIIOCOOCTBYIOUIMMH  IpOIECCaM
CaMOIIO3HAHUS, CAMOPAa3BUTUS W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
o0yyJarommxcs.

JluyHocmHvle pe3ynbmamul OCBOCHUSA MpeaMeTa «XHUMHUS» OTpPa)karoT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
oOydaromuxcs Mo peain3aluy MPUHITHIX B OOIECTBE IEHHOCTEH, B TOM YHCIIE B

YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YyYarOIIMMHUCS CBOUX KOHCTUTYLMOHHBIX IPaB U 00s13aHHOCTEM,
YBaKEHUS K 3aKOHY U IIPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUiIaX MEXINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM A€SATETbHOCTHU MPHU CO3AAHUN YUEOHBIX
IPOEKTOB, PEIIEHNH YUEOHBIX U TIO3HABATEIbHBIX 3314, BHITOJHEHUN XUMHUUECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEeHTBI JPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJIOB YUEOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B OOJACTH TEOPUU U NPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca U M03HABATEeNIbHBIX MOTHUBOB B IIOJYYEHHUH U MTOCIIEIYIOLIEM aHAIN3e
uH(pOpMAIUK O NMEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMHUYECCKUMU SIBICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE NOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro U 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOIOZIEHUsT TIpaBWJI OE€30MacHOTO OOpareHusi C BEIIecCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOEH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ay
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPpodeccuil pa3IudHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXXEHUS K TPYyy, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpY HWHIMBHUIYalIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aiiyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHKY
CYIIIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeJibl;

OCO3HAHHUSI HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH IS
pElIeHNs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN  OKPYNKaAKOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHYECCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJM4usl pa3BUTOr0 3KOJOTHYECKOTO0 MBIIUIECHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUN PALMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MPEACTABICHUS] 00 OKpY>KalollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEeHIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
[UABWIN3ALMY: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepHAIbHOM KYJbTYpbl, PEIICHUU TJIOOATBHBIX MpPOoOJIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 00CCIICUCHUH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKH KOM(POPTHOM KUZHH KAXKIOTO YIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JieJlaTh 000CHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHHM C KM3HCHHBIMHU NOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOCHUS Y4EOHOro mpeaMeTra «XuMus» Ha
YPOBHE CpeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HauUMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYarOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TMOHSATHUS, OTPasKaolIne



LEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHeUu(HUKy METOJ0B IO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOIIECC, CUCTEMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIIEA0BaHNE, HAOIIOAEHUE, U3BMEPEHHE, IKCIIEPUMEHT U JAPYTHUE);
yHHUBEpCaJbHble y4eOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00y4arOXCs;
CIIOCOOHOCTh o0yyaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpenMeTHble PE3yIbTAaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMHU
AeHCTBUSIMM:

1) 0a3oBble JJOrHYecKHre JeCTBUSL:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEACsATh LENU JEITECIbHOCTH, 3ajJaBas IlapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUHM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKU TMOHSATUM M yCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHHUS OTIACIbHBIX (PaKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIUBATh MPUYMHHO-CICJICTBEHHBIC CBA3M MEXAY HU3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXJCHHUS (MHIYKTUBHbBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSTh B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) 2JIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKON peaKkIuu
— MPU PElICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbBIC MOJICJILHBIC MPEICTABICHUS JJIs1 BBISBJICHUS XApAaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaxkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEA0BaHMUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M  IPOBEACHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOJaTh 32 XOZO0M
polecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3yJsbTaT, (pOpMyIUpOBaThH
00001IEHNS U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTaTOB MCCIEA0BAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJ/IOB PELIEHUS MPAKTUYECKUX 3a1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHUs, CIpPaBOYHBbIE MOCOOus,
pecypcoel HTEpHeTa), aHanu3upoBaTh UH(OOPMALMIO PA3IMYHBIX BUJIOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;

(GopMyJIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJAbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YyYEOHBIX 3a1ay
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMy  TpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

MCITI0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IPHU PAdbOTE C XUMUYECKON
uH(popMaluen: MPUMEHATh MEXNpeIMeTHble ((PU3NYEeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

UCIIONb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaIJISTHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOM TeMbl B XOJ€ Majaora u/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

BBICTYNATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJIHEHUU



XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajln3aluil y4eOHOTO mpoeKTa U (OPMYyIUPOBATH BHIBOIbBI
10 PEe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
xoJ1e 00CyXIeHHsSI 1 OOMEHA MHEHUSMH.

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenessia €€ Lead M 3aJauyd, KOHTPOJIHMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMbplii  aJrOpUTM JCUCTBUN TpHU
BBINIOJIHEHUHM YYEOHBIX U HCCIEJI0BATENbCKUX 3ajad, BbIOMpaTh Hambojee
3G (deKTUBHBIN C€rMOco0 MX pemieHuss ¢ y4ETOM TMOJYyYeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYUIECTBJISITH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaIN3a u
CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

11 KVIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XAMUSD» OTPAXKaKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B [IO3HAHUU SIBIICHUW IPUPOJIBI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUST MPAKTUICCKUX 3a7a4 M ADKOJOTHICCKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
ANICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJSPHBIH O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIECHUS, XUMHUYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAsS, METAJUTMYECKasi, BOJOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKLUH, PACTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
DJICKTPOJUTHYECKAS JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XMMHUYECKOM peakiui, XHMHYECKOE€ PABHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SBIICHHH, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATCIBHOCTH YEJIOBEKa,;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHBIE MPU3HAKU TIOHSITHM,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

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

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHUH (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCHJIbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

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

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAWMHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoi cucTembl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOpraHM4EeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

chOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEarvpyrollnX BeEIIECTB, TEIIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHbIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO OOMEHA, YUNThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JO KOHIA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

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

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

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

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaruu, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBbI ONPEICTIEHHBIX BEIIECTB, TOHUMAas
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins ayis 3amucu XUMHAYECKUX

dbopmy.



11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTnyeckue
padoThbI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHUH DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTypalusi aTOMOB

.09.2024

[Tepunonnueckuii 3akoH u [lepuoanueckas
cHUcTeMa XMMUYECKuX 351eMeHToB /1. M.
MeHneneeBa, X CBsA3b C COBPEMEHHOM
TEOPHEH CTPOCHUS aTOMOB

.09.2024

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHUYCCKHUX DJIEMEHTOB U MX COCAUHCHUM
10 rpynnam M nepuojam. 3HauyeHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa
B Pa3BUTHU HAYKHU

.09.2024

CTpOCHI/IC BEIleCTBA. XMMHUUYECKas CBs3b,
eé BUbI; MCXaHU3MBI O6p830BaHI/IH
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

.09.2024

BanenTHOCTh. DJIEKTPOOTPUIIATETHHOCTD.
Crenens okucnenus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS

.09.2024

ITousTue o JUCIICPCHBIX CUCTEMAX.
HctuHHBIE M KOJUIOUIHBIE pacCTBOPHI.
MaccoBas [0 BellleCTBa B pacTBOpC

10.2024




Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHUYECKHX COCANHCHUIA.
[eHeTHyecKast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

.10.2024

Knaccudukanus XuMHYeCKUX pPEeaKIuii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHHMs MacChl BEILIECTB; 3aKOH
COXpaHEHUs U TIPEBPAICHUS SHEPTUU TTPU
XAMUYECKHAX PEAKIUAX

.10.2024

CkopocTtb peakiun. OOpaTuMbie peakiuy.
XUMHUYECKOE PaBHOBECHE

11.2024

10

[IpakTuueckas pabora Ne 1. «Brnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11.2024

11

DNEeKTPOIMTHYECKAS TUCCOIHAITHSL.
[Moustre o BogopoaHOM mokasarese (PH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'maponus opraHnyeckux u
HEOPraHUYECKUX BEUICCTB

11.2024

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsiTHE 00 BrIeKTpONH3E
pacIiaBoOB U pacCTBOPOB COJICH

12.2024

13

KonTtponbHast pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHM»

12.2024

14

Mertamisl, UX MOJ0XKECHHUE B
[lepronnueckoit cucreMe XUMUYECKUX
anemenToB M. . MenneneeBa u

12.2024




O0COOCHHOCTH CTpOCHHUs aToMOB. O01Ine
¢du3nveckrue CBOMCTBA METAIIIIOB

15

CniaBbl METAIIIOB. DIEKTPOXUMHUYECKUIN
AL HaIIPSKEHUN METaJlIOB

12.2024

16

XHUMHYECKHE CBOMCTBA BayKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUHN

.01.2025

17

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

.01.2025

18

XuMHYecKre CBOMCTBA IIMHKA, JKejIe3a 1
nX COeaNHCHUI

.01.2025

19

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

.02.2025

20

HewmeTanbl, MX MoI0KEeHHUE B
[Tepuoanueckoit cucreMe XUMHYECKUX
anemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB.
du3nuecKkne CBONCTBa HEMETAIIIOB.
AmoTponusi HEeMeTauIoB (Ha pumMepe
KHUCTIOpoJia, cephl, hocdopa u yrieposaa)

.02.2025

21

XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX CO€IUHEHUN

.02.2025

22

XuMHuecKue cBoiicTBa a3oTa, ¢pochopa u
UX COeIUHEHUU

.03.2025

23

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
U ux coequHenuil. [Ipumenenue
BAKHEUIIINX HEMETAJJIOB U UX COEIMHEHNHN

.03.2025




24

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

.04.2025

25

[Ipaktuyeckas padora Ne 3. «Pemenune
9KCHEPUMEHTAIbHBIX 3334 110 TEMe
"Hemeramist"»

.04.2025

26

KonTponpsHas pabora mo Temam
«Metamey u «HemeTamisn)

.04.2025

27

Heopranuueckne u oprannyeckue
kucnotel. Heopranmueckue u
OpraHMuYecKre OCHOBaHUs. AMQpOTepHbIE
HEOpPraHUYECKUE U OPraHu4YeCKHe
COoeIMHEHMS. ['eHeTnyeckas cBs3b
HEOPraHUYECKUX U OPraHMYECKUX BEILECTB

.04.2025

28

Poab xuMuu B obecrieueHuu
HKOJIOTHYECKOM, YHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEOUIIMHBI

.05.2025

29

[IpencraBienust 06 0OMMX HAYIHBIX
MPUHIMIAX TPOMBIIIJIEHHOTO HOJYYEHUS
BOKHENIINX BelIeCTB. YenoBeK B MUpE
BEII[ECTB U MaTE€pUaAIOB. XUMHS U
3I0POBBE YEIIOBEKA

.05.2025

30

HToroBoe noBTOpEHNE U MTOATOTOBKA K
EI'D

10

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




JUCT ®UKCUPOBAHUS N3MEHEHWH U TONNOJIHEHU B PABOYEN ITPOT'PAMME

Hara
BHECCHHUS
H3MEHCHUH,
JIOTIOJTHEHU I

Coneprkanue

CornacoBanue ¢
3aMEeCTUTENIeM JUPEKTOpa
(monmuck, pacmrppoBKa

TTOJIITHCH, J1aTa)

Ioamnuce
JIAIA,
BHECILIETO
3aMuch




JIMCT COIJTACOBAHUA

COI'NTACOBAHO COI'NTACOBAHO

HpOTOKOH 3accJaHus METOJUYCCKOT'O 3aMecTuTeENb JUPEKTOpA MO VYBP
coBera MBOY «llIkosa Ne 61»
N.0. @.

oT 2024 roja Ne
10.B.Bopo6beBa 2024 rona




6. IUCT COITTACOBAHUA

COI'NTACOBAHO COI'NTACOBAHO

HpOTOKOH 3accJaHus METOJUYCCKOT'O 3aMecTuTeENb JUPEKTOpA MO VYBP
coBera MBOY «llIkosa Ne 61»
N.0. @.

oT 2024 roja Ne
10.B.Bopo6beBa 2024 rona







