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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaepaiuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpEAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeaepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapTe COO, ¢ yuétom KoHuenuuu npenojiaBanusi yaeOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
pealn3yIoX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3Butus Bociutanus B Poccuiickoit @eaepannn Ha nepuoa a0 2025
rona» (Pacnopsixenue IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONPENEICHUIO
oOmiei ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOYUaIOLIUXCS CPEICTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITY CKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHMsl. OTH ILIEHHOCTH KacarTcs
NO3HAHMs 3aKOHOB NMPUPOAbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpexae. Peanusyercss xumuyeckoe oOpa3oBaHHe OOydaromuxcs Ha
YPOBHE CpeIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO IPeAMETa « XUMHUSI,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€ToM crneun(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHalbHON KU3HU OOILECTBA, a TAKXKE C YUYETOM OOIIMX LIEJeH U MPUHLHUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATLHOTO HAYYHOTO MBILICHUS, B
CO3JJaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KAarolleM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMu, XUMHS CTalla
HEOTHEMJIEMOM YacTbIO MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJiCHA HAa pEUICHUE
rII00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

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

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannveckas xumus» u «OOmas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedyMBaeT BO3MOYKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOopraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3y4YeHHI0O ydeOHOro marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENETEHHBIX
TEOPETUYECKUX YypoBHsIX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
IpeJCTaBICHUN O cTpoeHUH BeliecTB. CBeZieHus 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMHUHU  MOJYyYalOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEACTABICHUS] O XUMUYECKOM CBS3M, KiIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Tox HOBBIM yriaOoM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMUSD» O00yYaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs A0NONIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMsl, UMEIONMUMU KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMHU HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITBATH HH(POPMAITUIO U IPUMEHSATH €€ JIsI TOTIOJTHEHUS 3HAHUH,
pelIeHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHPOBaHO Ha (GOPMHUPOBAHUE Y OOYJAIOIINXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepUalibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIICHUsS TMPOTUBOPEUYHM MEXKIy HOBBIMU (haKTaMH U TEOPETHUYECKUMU
MPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpoOieMm, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS MW COLMATU3AIMH
OOy4Jaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONIepKaHUS ® TIOCTPOSHHUS TIpeaAMeTa MPeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCIICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPU ONPEICICHUH
COZIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Yy4YeHHUs TMpeaMeTa HarpaBiIeHHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TNpH3HAETCA (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOM NMOAXOJ K ONPEACICHHUIO LIENEHd W3y4EeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3PEHMS TVIABHBIMHM LEJISAMH W3YYEHHUS IPEIMETA
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH nX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHNS YMEHUM
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U MOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPENnoAaBaHUK XUMHUH B OOJIbIICH CTENEHH OTAAETCS MPEANOUYTEHUE TPAKTUIECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTEIbHOM OpraHu3aliy, BIIAJCIOIIET0 HE HabOpoOM
3HaHUU, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUS 3HAHUN U IPUMEHEHUS UX B PEANIbHON KU3HU IS PELLICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yYE€HUHU NIpeIMETa « XUMUS JOMUHHUPYIOUIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanrtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHre y OOy4yarOUMXCA  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS ONbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HMIHMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKA U IPUPOJHYIO CPENy;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUY I MOUCKAa M aHaJu3a Y4eOHOH u
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

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

BOCIMTaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTH B TI'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmEero oO0pa3oBaHUS MPEeAMET «XHUMHSD)
0a30BOro ypoBHS BXOAMT B COCTaB MpeaIMETHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD».

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 gaca (1 gyac B Hezento).



11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XHUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBL. OJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCcKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl JEKTPOHOB MO OpOUTAISIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Tepnognueckuii 3akoH u [lepruonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3aKOHAa M lleproanyeckoi CUCTEMBI
xuMuaueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM W3MEHEHUS CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTHIX U CIIOKHBIX BEIIECTB IO TPYyIINaM M TMEepUOjaM.
3Ha4YeHUe NMEPUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomoponnas cBs3b. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALNIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[loHnatne o aucnepcHbIX cucremMax. VICTHHHBIE M KOJUIOWJIHBIE PAacCTBOPHI.
MaccoBast 10Jis BEIlIeCTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYecKass CBsSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3IMYHBIM KJIaccaM.

Xumudeckas  peakmusa.  Krnaccudukammss  XMMHUYECKHX — peakIuii B
HEOPraHUYECKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAIEHUs DHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CKopoCTh peakinu, e€ 3aBUCUMOCTh OT Pas3nuvHbIX (pakTopoB. OOpaTUMBIC
peakiuu. XuMH4YeCcKoe paBHOBecue. DaKTOpbI, BIHSIOIMIUE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIC U ciaadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTETHbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
neMoHcTpauus Tabnun «[lepuoanueckas cucreMa XxuMuueckux snemeHtoB [, U.



MenpeneeBay, U3ydeHHE MOJENEH KPUCTALIUYECKUX PEMIETOK, HAOIIOJCHUE U
OMMUCAHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KaTalnu3aTopa, ONpPe/IeICHUE CPeAbl PACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCAILHOT'O MHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
MpaKTUYECKON paboThl « BiusiHue pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XMMHUYECKOM
peaKkum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM MMOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumust

Hemerammer.  Ilonoxxkenne HemeraisioB B llepuomnueckorr  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpo/a, cephbl, hocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaXKHEWIIIMX HEMETAUIOB (TaJoreHOB, CEpbl, a30Ta,
dbochopa, yrimepoga U KpEeMHMs) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IpuMeHEHNE BaKHENIIINX HEMETAIIIOB U KX COCUHEHHUIA.

Meramnel. [lonoxenne meramnoB B [lepronnueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme Qusnyeckue cBorcTBa MeTauioB. CIUiaBbl METaJUIOB.
DNEKTPOXUMUUECKUI Pl HAMTPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BaXKHEWINMX METAUIOB (HATPHWH, KaJWi, KaJIbITUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaOJNIOJIeHHEe M OINHCAaHHWE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHHUS C PAaCTBOpaMHU
KHUCJIOT Y LIEJI0Ye, KAYECTBEHHbIC PEAKI[MU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET MPUMECH.



XuMHS U KU3Hb

Ponp xumum B oOecriedeHUr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHM MEIHMLIMHBL. [IOHSATHE O HAyYHBIX METOAAX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
ITOJTYYEHHUsI BXKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaiibl, KOHCTPYKIHMOHHBIE MAaTEpHUANIbl, KpAacKu, CTEKJIO, KepaMHKa,
MaTepualbl JJs 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEJIOBEKA: NPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOI0 UCIIOJIb30BAHUS TPENapaToB ObITOBOM XUMHH B
IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CB3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA YE€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaKk W TOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HaOIIOIEHUE,
DKCIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepusi, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SJHEPIETUYECKUM YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBa, (PU3MUECKHUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypchl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPTHsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEIBbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAS
MPOMBIIIUICHHOCTh,  (papMaiieBTUYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaroMMHUCSL TMPOTPAaMM  CpPEIHEro OOLIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-mMeTonuyeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYIJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOPMAaMM W TpPaBWIAMH  TOBEJAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIECcaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOTro BOCIIMTAHMS

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

MPEACTABICHUS] O COLMAIbHBIX HOpPMax U MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3AHUH YUEOHBIX
IIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATEIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUUHbBIX BUIOB YUEOHOU AESITEIBHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3AHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHUE M TMOCTYIKHM CBOMX TOBAPHUILEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU ITHUX
IIOCTYTIKOB;

4) GpopMupoBaHNs KyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 37]0POBBIO;

COOJIOJIEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MIOHMMAHUS LEHHOCTH NPaBWJl HHIWBUAYAIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JpYruxX BHAAX
NEATENIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

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

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWXKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeICTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUILEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPY/Ia ¥ SKOJOTUYECKU KOM(POPTHOM KU3HH KAXKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

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

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JIESITEBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble g (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKarolue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PHUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0oBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpcajbHble yueOHbIE JEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHEIE), o0ecreunBaroIIme dbopmupoBaHue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATLHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH o0yJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHON U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOSITETbHO  (OpMYyJIMpOBaTh W aKTyalIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIILHOCTH C MOCTABIICHHBIMU LIEJISIMU;

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



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHUS H KPUTEpUH IS KIAcCU(HUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

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

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peakIuu
— TpPU pPEIICHUU Y4EOHBIX TMO3HABATEIHHBIX M MPAKTUYECKUX 3aJ]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyITUpPOBAThH 1IENIM U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IMPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIHpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuOOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPoOpManuu (HAYy4dHO-
NONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPaBOYHBIE IOCOOuSs,
pecypebl HTEpHETa), aHanmM3upoBaTh WUH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTD;



bopMyTUPOBATH 3aMPOCH U MPUMEHSITH PA3TMYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArPaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITOJIb30BATh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIuet: MPUMEHATh MEXIpeaMeTHbIe ((PU3NYecKne U MaTeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEBUATYPHI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIECIOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3aluil y4eOHOTO TpoekTa U (POpMyIHpOBaTH BHIBOJIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHUS TO3UIUAN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b EeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMYyYeHHUS HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HA OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.



11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBIICHUU IPUPOIBI,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPhl JIMYHOCTH, €& (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOUMOM MJisi PEHICHHs] TPAKTUYECKUX 3a]a4 M DKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKasi CBA3b
(koBaJIeHTHAas!, MOHHAsI, METAILTMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUMBl XUMHUYECKUX  PEAKUHH, PpPacTBOp, IJCKTPOJUTHI, HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMUYECKON pPEaKIuu, XUMHUYECKOE PABHOBECHE); TCOPUU U 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON auccoluannu, nepuoanueckuit 3akod JI. M. Menneneesa,
3aKOH COXPAaHEHWs MAacCChl BEIIECTB, 3aKOH COXPAHCHHMS U IPEBPALICHUS YHEPTUU
IpU XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIUEe B OCHOBE INMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTAHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto Homenkinarypy (IlUPAC) u TpuBnanbHble Ha3BaHUSI OTAEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETaIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OINpPEAENATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTNYECKAasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJIApHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCIUHECHUM,

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBY K OIpeAeaEHHOMY KJacCy/Tpyrine



COEJIMHEHU (IIPOCTHIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCH/IbI, OCHOBaHMUS,
KHUCTIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHI PACKPHIBATH CMBICI MEPUOIUYECKOTO 3aKoHa [,
U. MenneneeBa 1 1EMOHCTPUPOBATh €T0 CUCTEMATU3HUPYIOILYI0, OOBSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKLIUY;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cuCTEMBI
xuMuuecknx anemeHtoB JI. VM. MenpeneeBa, UCHONB3ys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHI», OOBACHATH 3aKOHOMEPHOCTH
VU3MEHEHHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MIEpHoAaM U
rpynnam Ilepuoandeckon cuctemsl xuMuaeckux anemeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IM4HBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPTaHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OpPMHPOBAHHOCTh YMEHMS KIACCU(ULIHUPOBATH XMUMHYECKUE PEAKLIUU IO
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolMX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS AJIEMEHTOB, 0OpaTUMOCTH
peakuuy, y4acTHIO KaTajlu3aTopa);

c(OPMHPOBAHHOCTh YMEHHMI COCTaBJISATh YPABHEHUS PEaKUUW pPa3IUUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMii HOHHOTO OOMEHA, YUYUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh YMEHHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCJIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMsSI 3JIEKTPOHHOTO OajiaHca
ATUX PEAKLINM;

c(OpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaklMu OT Pa3aIuvHbIX (PAKTOPOB; XapAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XHWMUYECKHE MPOIECCHI,
JeXKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX MPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHSITHS «MaCcCOBasi JOJISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUI Ta30B NMPU
XMMHUYECKHUX pEaKLUsiX, Macchl BELIECTBA WM O0bEMA Ia30B IO HM3BECTHOMY



KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJHOTO M3 YyYaCTBYIOUIMX B pEaKUUu
BEIIECTB, TEIJIOBOTO 3((dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(pOpMUPOBAHHOCTh YMEHUN COOJIIOIATH MPaBUiIa MOJIb30BAHNUSA XUMHUYECKOM
nocyAoi M JabOpaTopHBIM OOOpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO J1A0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJAHUPOBaTh M BBIIOJHATH XHWMHUYECKUUN
HKCIEPUMEHT (Pa3yIoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTajau3aropa,
ONPENENICHUE CpeApl PpPAacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IN4HbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKLHH,
peaklMd MOHHOIrO OOMEHA, KayeCTBEHHBbIE pEaKIMU Ha Cyab(aT-, KapOoHAT- U
XJIOPUI-AHUOHBI, HA KaTUOH AMMOHHSI, PELIEHUE DKCIIEPUMEHTAIbHBIX 3a/1ad I10
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C IMpaBUJIAMU TEXHUKU
0e30MacHOCTH MPHU OOPAILEHNHN C BEUIECTBAMHU U JJAOOPAaTOPHBIM 000PYJOBAaHUEM,
NPEACTABIATh PE3YNbTAThl XHMMHYECKOIO HKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUi U (POPMYIUPOBATH BHIBOJBI HA OCHOBE 3THX
pEe3yIbTaTOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKalu, IHTepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJla  DKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3MbI ONPEIETEHHBIX BEIIECTB, TOHUMAas
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax cHocoObl yMEHBUIEHUS H
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui O0YYaroUMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYNHBIX METOJAX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIENBIX W CJA0OBHISIIMX OOYYalOIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHUYECKHUX

dbopmy.
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11 KIIACC

KoaudecTBO 9acoB

Nen/m  Tema ypoka
Bcero

1 XUMUSI U 3I0POBBE YECIIOBEKA 1
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U UX COEIMHEHUI 10 IpyNIaM u

2 nepuoaaM. 3HaueHUE NePUONYECKOro 3aKOHa U CUCTEMbI XMMHUECKUX 31eMeHTOoB JI.1. 1
MenieneeBa B pa3BUTHH HAYKU
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX 2JIEMEHTOB U MX COCIMHEHUH 110 IpyNIaM U

3 nepuoaaM. 3HaueHUe MEPUOJIUYECKOr0 3aKOHA U CUCTEMBI XMMHUYECKUX 31eMeHTOoB JI.11. 1
MeneneeBa B pa3BUTHUH HAYKU

4 Crpoenue BeriecTBa. XMMUYECKas CBsI3b, €€ BUbI; MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM 1
cBsA3u. BonoponHas cBs3b

5 BanentHocTb. DnekrpoorpunarenbHOCcTh. CTeneHb OKUCIEeHUs. BelecTsa MOIEKyIIpHOTo U 1
HEMOJIEKYJIIPHOTO CTPOCHHUS

5 BanentHoCTh. DnekTpooTpunatenbHOCTh. CTENEeHb OKUCIIEHUS. BemecTBa MOJIEKYIIIpPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOECHHUS

7 [TonsiTve 0 TUCHIEPCHBIX cUCTEMax. MICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBast 101 1
BELIECTBA B paCTBOPE
Kinaccudukanus XuMHU4eCcKUX peakiiii B HEOpraHM4YeCKON U OPraHnYecKOol XUMHH. 3aKOH

8 COXPaHEHHUS MacChl BELIECTB; 3aKOH COXPAaHEHUs U MPEBpaIlleHUs] YHEPTHUH PU XUMUYECKUX 1
peakuusax

9 Knaccudukanus 1 HOMEHKIATypa HEOpraHMUECKUX coeMHeHuil. [ eneTnueckas cBs3b 1
HEOPraHMYECKUX BEIECTB, Pa3INYHBIX KJIACCOB

10 CkopocTb peakiuu. OOpaTuMble peakiui. XUMHUECKOe paBHOBECHE 1

11 [TpaxkTrueckas padota Ne 1. «BnusiHue pa3ziauuHbiX (aKTOPOB HA CKOPOCTh XMMHUECKOH 1

peakuum»




OnekTpoauTuueckas aucconuanus. [lonstue o BonopoaHoM nokasarene (PH) pactopa.

12 Peaknun nonHoro ooMeHa. ['uaposin3 opraHun4eckiux U HEOPraHUIECKUX BEIIECTB 1

13 KoHnTtponbHas padota mo pazaeny «TeopeTudeckrne OCHOBBI XUMHUM» 1

14 OKHCITUTENIEHO-BOCCTAHOBUTEIbHBIC peakiuu. [ToHsATHE 00 3JEKTPOIH3e pacIiuiaBoB U 1
pacTBOPOB CoJIel

15 Meramibl, ux nonoxenue B [lepuoanueckoii cucreme xumMmuueckux snemeHToB /1. U. 1
MemnzeneeBa 1 0cOOEHHOCTH CTpoeHus: aToMOB. OO1Me Pu3ndyeckrue CBONCTBA METAIIOB

16 CnnaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PsiJi HAIPSYKEHUN METAJIOB 1

17 XHUMHUYECKUE CBONCTBA BAXKHEHUIIINX METAJIOB (HATPHM, KWK, KJIBIMI, MATHUH, aTFOMUHHMN ) 1
U UX COSTUHEHUN

18 XUMHYECKUE CBOWCTBA XpOMa, MEAH U UX COCAMHEHUN

19 XHUMHUYECKHE CBOICTBA IIUHKA, JKEJIe3a U MX COCTUHCHUM

20 [TpakTiueckas paborta Ne 2. "Penienue sxcriepuMeHTaIbHBIX 3a/1a4 0 Teme «MeTamib"

21 Hewmerannsl, ux nonoxxenue B Ileprnoanueckoi cucreMe XMMUYeCKUX 3j1eMeHToB /1. 1. 1
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB

29 Ou3nyecKkue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOIHSI HEMETAIIOB (Ha IpUMEpe KUCIOPOa, Cephl, 1
dbocdopa u yriepoa)

23 XUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhl U UX COCTMHEHUI 1

24 XuMHYecKue cBOKCTBa a30Ta, pochopa u UX coeTuHEHU I 1

25 XUMHUYECKUE CBOMCTBA yIiepo/ia, KPEMHHUS U UX COCITMHEHUN 1

26 [IpuMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX COCTMHEHUMA 1

97 O06o01mIeHne u cucTeMaTu3anus 3HaHui o TeMe «Hemeramneny. Beruncienus mo ypaBHEHUSIM 1
XUMUYECKUX PEAKUUN U TEPMOXUMUUYECKHE PACUETHI

28 [TpaxTiueckast padota Ne 3. «Pemienne s3xcepuMeHTalbHbIX 3a/1a4 1o Teme "HemeTanst"»

29 KonTponpHas padora o temam «Metamis» u «HemeTanisn

30 Heoprannueckue u opranndeckue KuciaoTsl. Heoprannyeckue u opraHnyecKre OCHOBAHUS




AM(bOTepHBIe HEOPTraHUYCCKUEC U OPraHUYCCKHUE COCAUMHCHU . I'eneTnueckas CBA3b

31 HCOPTaHUYCCKUX U OPraHNvYCCKUX BCIICCTB !

32 I[pencraBiaeHus 00 OOIMX HAYYHBIX TPUHIMIIAX MPOMBIIIICHHOTO MTOJYYCHUS BAKHEHIIINX 1
BEIIECTB

33 Posib xuMuu B 00eCrieueHUH SKOJIOTHYECKOM, SHEPIeTUIECKOM U MUIIEBOM OE30MaCHOCTH, 1
Pa3sBUTHUU MCIUITUHBI

34 YeioBeK B MUPE BEIIECTB U MaTEPHAIIOB

35 O06o001IeHre TPOHICHHOTO MaTepraIa.

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 35




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xmace/ I'a6puensa O.C., OOmecTBo ¢ OrpaHUYeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akuinoneprnoe o0iectBo «M3aaTenbeTBO
«IIpocBemieHue»

» Xumus, 10 xknacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe o0uiectBo «M3aarenbcTBO

«ITpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
MeTtoanueckoe
rmocooue.11 kimacc

O.C.I'aGpuensina

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://my.1september.ru/

https://foxford.ru/teacher-dashboard

https://interneturok.ru/

http://www.fipi.ru
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CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 429266879323966142570402220816736768122427021694
Bnagenew NpaHoeckan HaTansa MsaHosHa

OeicTevTened C 29.05.2024 no 29.05.2025



http://www.tcpdf.org

		2024-11-27T01:36:08+0500




