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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
pealn3yIoNMX OCHOBHBIE 00pa30BaTelIbHbIE MPOTPAaMMbl, U OCHOBHBIX MOJIOKESHHMA
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oOmieil ctparernu oOy4eHus, BOCIUTAHUS U Pa3BUTUS OOYUaIOLIUXCs CPEICTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IOJIy4aeMOoe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercss xumudeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeITHET0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YU4EOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€éToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHLUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTCcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmMMH LEASMH W TPHUHIMIIAMUA CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUNIHONO BKJIIOYEHUS B KU3Hb COLUYMA, MPOAOKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€pP>KaHUsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTh PACCMOTPEHMsI 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 XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJICTaBICHUI O CTpoeHHUH BeriecTB. CBeeHNs 00 M3yd4aeMbIX B Kypce BELIECTBaX
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMUHU  MOJYy4YarOT  pPa3BUTHUE
chopMUpPOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpPBOHAYATLHbBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YUYCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro 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 METOJIOJIOTMUECKUX MO3MIIMM,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMUYECKHUX PEAKIHIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMsl, UMEIONMUMA KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHON M MPAKTUYECKON NESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITMBATH HHPOPMAITHAIO ¥ IPUMEHSATH €€ JIsI TOTIOJTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (GOPMHUPOBAHUE Y OOYJAIOIINXCSI MUPOBO33PEHYECKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUYMI MEXIy HOBBIMH (DaKkTaMU U TEOPETUUECKUMU
MPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHN 3KOJOTHUECKUX TpodieMm, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOydJaronmxcsi MPUHATHIE TPOrPaMMON IO XHUMHU TOJXOJbI K OIPEACICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICSITEIILHOCTU: peIIeHUs TpoOsieM, TMOUCKa, aHaimm3a U 00paboTKH
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa3oBaHus, MPU ONPEICTICHUN
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JeSATeTLHOCTH 4YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbhl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHmMe CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH nX
Pa3BUTHSA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUW, HWMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, conepkaTelibHasi XapaKTepUCTUKA LIeJIel U 3a/1ay U3yYeHUs
IIpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHus OOy4YeHHMs, OpPUEHTUPOBAHHOW HAa IOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTEIbHOM OpraHu3aliy, BIIAJCIOIIET0 HE HabOpOM
3HaHUH, a (PyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO MOJYYEHHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HM JUJISl pELICHUS
IIPaKTUYECKUX 3a]a4.

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

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX ISl IPUOOPETEHHUSI ONbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWU XHMHH, a TaKXKe JUIsl OLEHKH C IO3HMLIHMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB HA OPraHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa U aHalu3a yIeOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAIH XUMHUYECKOTO COJIePIKaHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHCTHYCCKOM
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNs, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

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
cpenHero obmero oopazoBanms, coctaBiseT 102 yaca: B 10 kiracce — 34 gaca (1 wac
B Henenio), B 11 kimacce — 68 yacos (2 yaca B HEZIEIIO).

COJAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyYecKoi XUMHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIYYeHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKUX
coenuHenuid A. M. byTtiepoBa, e€ ocHOBHbIE MooxkeHUs1. CTpyKTypHbIE (hOPMYJIbI
OpraHM4ecKux BemecTB. ['omonorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBS3H.

[TpencraBienne o kiaccUpuUKalMy OpraHndyeckux BemlecTB. HomeHkmnarypa
OpraHMYEeCKUX COEIUHEHUN (CUCTEeMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HX MPEBPAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHNYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPTraHMYECKHX BEIEeCTB, HAONIONCHHWE M OIMHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB II0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuM (IUIaBJeHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHA psia. MeraH U 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHUYECKUN PsAl. DTUJIECH U IPOIUIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJIMMEPU3ALIIH ), IOTYyUYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH
— MpPOCTEHIINNA MpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMK T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJyUYEHNUE U TPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, QpU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakuyy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U NMpUMEHeHue. 1oayon:
cocmae,  cmpoeHue,  Quauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTb ApEHOB.
['eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKAIUMHA K Pa3JINYHBIM
KJIACCaM.

[IpupoaHble MCTOYHUKHM YTIIIEBOAOPOAOB. I[IpupoaHeiii ra3 M ImOINyTHBIE
He(dTauble Ta3bl. Hedth u e€ mpoucxoxnenune. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUil), mupoiu3. IIpomykTbl
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KamMeHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HUX IPEBPALLCHHIA:
O3HAKOMJIEHUE C 00pa3laMu I1acTMacc, KayuyyKoB U pe3uHbl, Kojuiekuuu «Hep Ty
U «YTOJb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaIOT€HONPOU3BOAHBIX,
IpOBEJICHUE MPAKTUYECKOW pabOThl: MOMyUYEHHUE ITUIICHA U U3YUEHHE €r0 CBOMCTB.

Pacuérnsle 3anaun.




Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

Kuciopoacoaep:kamue opranndecKkue coeMHeHUs

[IpenenpHble OOHOATOMHBIE CHHUPTHI. METaHON M OSTAaHOJ: CTPOCHHE,
bu3MYecKue W XUMHYECKHE CBOWCTBA (peaklUW C AaKTUBHBIMH METaJJIaMH,
rajoreHoBOJIOPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoIOpoJHbIE CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBUE METaHOJa U ATAHOJIAa HA OPTraHU3M YEJIOBEKA.

MHOroatoMHble  COHMPTHL. OJTWICHIJUKOJIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO UICIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHasi peakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUE Ha
opraHu3M 4enoBeka. [[puMeHeHre riaumnepruHa u STUICHTJIUKOJIS.

®deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe U XUMUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenona.

Anpnerunpl U kemouwvl. DopMmanpaeruj, —aneTanbACTUN:  CTPOCHUE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KaueCTBEHHBIC PEAKIINH), TIOJIyYEHUE U IPUMEHECHHUE.

OaHOOCHOBHBIE MpeieNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI: CTPOCHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCJIOT, peakiius dTepu(puKaIum), nolydeHue u npuMmeHenue. CtreapuHoBas
U OJICMHOBAsl KUCJOThI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. MbLia
KaK COJIM BBICIHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JEHCTBUE.

CrnoxxHble 2(QUpbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wuuponus
cioxHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb JKUPOB.

VYraeBoael: coctaB, kjaccuukanus — yriieBoAoB  (MOHO-, JU- U
nonucaxapuapl). ['oko3a — mpocTedimmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
menu(ll), okucienne aMMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBeHME,
OpO’KEeHUE TITHOKO03bI), HAX0XKACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
dotocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemnono3a kak npupogHbie noauMepbl. CTpoeHHE Kpaxmaia U
uenono3bl.  du3znueckue W XMMHUYECKHME CBOMCTBa Kpaxmana (TUApOJIu3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
MPOBE/ICHNE, HAOJIIONICHHE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcusmoM Mmenu(ll)), MHOroatomMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIHMIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA



cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneiicTBHEe Kkpaxmana C HOJIOM),
MPOBEJICHUE MPAKTUYECKOU PabOTHI: CBOMCTBA PACTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTa PEaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcoieprKalliie OPraHun4ecKue COCTMHEHUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe opraHndyeckue coeuHeHus. dusndeckue u
XUMUYECKHME CBOMCTBa aMMHOKHUCIOT (Ha MpuUMepe INMIMHA). buojormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak npuUpOAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOpPHYHAs M TPETUYHAs CTPYKTypa OenkoB. XHUMHUYECKHME CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpAIlKsl, KAYECTBEHHBIC PEAKIINHU Ha OCJIKU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHSI BEIIECTB M HUX MPEBPAICHUMN:
HaOJII0JICHUE U OMMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB MpHU
HarpeBaHUM, [IBETHHIC PEAKIIMU OCIIKOB.

BricokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIE MOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINU, CPEIHAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHECHUM —
MOJIMMEPHU3AIUS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCYHIECTBISICTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTAEIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
3aKOH, TEOPHSs, aHAJW3, CUHTE3, KJIacCU(PUKAIUs, ePUOAUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHUPOBAHUE.

@usuka: MmaTepusi, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUUUHBI U €AMHUIIBI UX U3MEPCHUS.

buonorus: kierka, opranusMm, Oumochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OCIKHU, YTJICBOIBI, KHUPHI,
bepMeHTHI).



['eorpadusi: MuHEpaABI, TOPHBIE TOPOIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
peCypCHl.

TexHONmorusl: TNHUILEBbIE NPOAYKTHI, OCHOBBI PAalHMOHAIBHOIO IHTAHUS,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
VCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUM dJeMeHT. AToM. Snapo aroma, wu30TONBL. OJIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHus: JIEKTPOHOB M0 OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepuonnueckuit 3akoH U [leproanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3aKOHa M [leproanyeckor CUCTEMBI
xuMuueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKHX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIECTB IO TPYIIaM H TEpHUOJaM.
3HaYCHUE NIEPUOINYECKOTO 3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIEHTHONW XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINTMYECKON PEIIETKH.

[IoHsTe O nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BELIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIUHEHU. Howmenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamus — XUMHYECKUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTUM TPU XUMUUYECKUX PEAKLIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuUMHYECKOe paBHOBecue. DakTOpbl, BIHUSIOMKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.



DnexTponutndeckas auccormais. CribHbIC U cladbie 3eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasi, HEUTpaIbHas, ETOYHAsl.

OKUCIUTETHLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «llepuonnueckas cucremMa XxuMmuueckux snementoB /. U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOJI0JCHUE U
OMMUCAHUE IEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE NEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENIECICHUE CPEALl PACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCAILHOTO UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBE/ICHHE
paKkTUYeCKor paboThl « BiusiHue pa3nuuHbIX PaKkTOpPOB HA CKOPOCTh XUMHUYECKOU
peakIum».

Pacuérnble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumust

Hemerammer.  Ilonoxxkenne HemeraimioB B llepuomnueckor  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpOo/a, cephbl, hocdhopa u yriaepoa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAUIOB (rajoreHOB, CEpbl, a30Ta,
dbochopa, yrmepoga MU KpEeMHHS) W HX  COCAMHEHHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramnel. [lonoxenne meramnoB B [lepuoanueckoil cucTeMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. O6mume (usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKUI Pl HAMTPSYKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BaXHEUIMX METAJUIOB (HATpUM, Kaiuil, KaJIbIUH,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
M3YUYCHHE KOJUICKIIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIIEPUMEHTAJIbHBIX 3a/1a4, HAOMIOJEHHWE M ONHUCAHHUE JAEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACcTBOpaMU
KHUCJIOT Y LIEJI0YEe, KAYECTBEHHBIC PEAKI[MU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.



Pacuérbl Macchl BelecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi OObEMY OJHOTO M3 YYAaCTBYIOIIMX B pEaKIMH BEIIECTB,
pac4€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEILIECTB UMEET MPUMECH.

XUMHUS U KU3Hb

Ponp xumum B o0OecriedeHUr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [lOHATHE O Hay4YHBIX METOJaxX IO3HAHUS
BEIIECTB M XMMUYECKUX PEAKILIHH.

[IpencraBiennss 00 OOIMMX HAYYHBIX MPUHIIUIIAX  ITPOMBIIIJIEHHOTO
MOJYy4YEHHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEWIIHME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBbICE MaTepHasibl, KpacKu, CTEKJIO, KepamukKa,
MaTepuabl JJid 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKUE U MHUHEpaJIbHbBIC
yaoOpeHus.

Xumuss ¥ 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MaCHOr0 UCIIOIB30BAHUS MTPENapaToB OBITOBOM XUMHH B
MTOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3U.

Peanmuzanust  MeXNpeAMETHBIX  CBA3€d TMpU  HU3YyYCHUH  OOmeH w
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (PakT, TMIoTe3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KIacCHU(pUKAIUsi, IEePpUOTUIHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.

dusuka: MaTepusi, JHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSTHHE BEIIECTBA, (PM3MYECKUE BEIMYMHBI U CAUHHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTema, Ouocdepa, Makpo- u
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

['eorpadms: MuHEpanbl, TOPHBIC TTOPOJIBI, MOJIE3HBIC UCKOIIAaeMbIe, TOTUIMBO,
pPECYPCHL.

TexHoOrus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYPTHsl, TTPOU3BOJICTBO
CTPOUTENIbHBIX MATEPUAJIOB, CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJICTBO, IHIIEBAs
MPOMBINJICHHOCTh,  (hapMarieBTHUECKass  IPOMBIIIICHHOCTh,  ITPOM3BOJICTBO
KOCMETHUYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJIECIEHBI CICAYIOIINE COCTABISIONIHUE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

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

HaJIM4KME MPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CHOCOOHOCTH CTaBUTH
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUUCKOT0 TPaKJAHCKOro OOIECTBa, MPHUHITHIMA B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA IO3HABATEILHOM M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKEHUS K 3aKOHY U ITPABOIOPSAKY;

MPEACTABJICHUS] O COIMAIBbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



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

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUEOHOU e TEIbHOCTH,

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

MHTEpeca ¥ M03HABATENIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIIEAYIOIIEM aHAIU3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAlIUH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHHE U TMOCTYIKM CBOMX TOBAPUILEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU ITHUX
IIOCTYTIKOB;

4) GpopMupoBaHNs KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IEHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

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

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIAccCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWMBUIYAIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11eJIeCO00pPa3HOr0 OTHOILIEHUS K NPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
peLIeHus] BOIIPOCOB PAlMOHAIIBHOTO IPUPOIOIIOJIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, Y9KOJIOIHYECKON KYJIBTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE MPHUPOJBI M YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIILHONW KYyJBTYphl, PEIICHUH TIOOATBHBIX MpoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENTHOTO TPY/Ia ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HH KaXKIOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHAM3a U OOBSCHEHUS SIBIICHUM OKPYIKAIOIIEro Mupa u



IPOUCXOASAIINX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

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

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JIESITENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HayYHbIA (akT, MPUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UcclieJoBaHue, HAOTI0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

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

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

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh 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 MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMya, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
pEaKLHnii;

dbopMyIUpPOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
0000IIIEHUS U BBIBOJBI OTHOCUTEIILHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJI0B
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUYNBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

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

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3ndecKkue U MaTeMaTUYeCKHe)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOW TEMBbI B XOJ€ JUaJIOTa W/WIH
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3ajad, BBIOUpaTh HamOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON
IPAMOTHOCTH, HEOOXOJIMMOM ISl pEIIEHUs] MPAKTUYECKHUX 3a/1ad U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHSI, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTJIIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUS
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOHN AESTEIbHOCTU YEIOBEKA;

C()OPMUPOBAHHOCTb YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CUMBOJIMKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh HU3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KHCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHUS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMIPEACTABUTENICH PAa3IMUHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 0eH3051, METaHOJ, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBINA Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
MIPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIC XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWJICHA U N3YYCHHE €r0 CBOMCTB, KAU€CTBEHHBIE PEAKIIUU OPTAHMYECKUX BEIECTB,
JeHaTypanus 0SIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIIMHA OCITKOB) B COOTBETCTBUHU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alHuCH YPaBHEHUW COOTBETCTBYIOIIUX pEAKINN U
(GbopMyIHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COONIONATh  TpaBWja  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPY’KAIOIIECH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbIca mokaszatens [1/IK, mosicHaTs Ha mpumepax crmocoOb!
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0pPOBbIO U IIPUPOIHOU Ccpeie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBI  XUMHUYECKUX  PpEaKIMH, PpacTBOpP, DJICKTPOJIUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOIMALINS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHEHHS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3bIK XUMHUH,
MUPOBO33PEHYECKUE 3HAHUS, JICKAIlMe B OCHOBE INMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM JCSITEIILHOCTH YEJIOBEKa,

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHUI HCIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuansHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY KJacCy/TpyIie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHUCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH
VU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHU IO Mepuoiam H
rpynnam [lepuoguueckont cucreMsl xuMmudeckux 3iemeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOMCTBAa HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO0 YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3JIMYHBIM TpPU3HAKaM (YUCITYy U COCTaBy PEArvpyrollMX BEIIECTB, TEIIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHUSA pPEaKUUW pa3IHUHbIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHUSI PEaKIuii MOHHOTO 0OMEHa, yUHUThIBAs
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

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

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKUE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHI I'a30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BELECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaccChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO Ja0OpaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaAKIUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIUU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaie» u «HeMetamne») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000PYOBAaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaToB;

c(hOPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3UPOBATH XHUMHUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOErO 3JI0POBbSl M OKPYJKAIOIIEW INPUPOIHON Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAas



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yJarommxcsl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paszgea 1. TeopeTudeckue OCHOBBI OPraHUYECKOW XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTIIEBOIOPOABI — aTKAHBI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 5 1
AJKaJMEHbI, ATKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opranHudeckue coeJuHeHHs
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 2




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontpoabnbie IIpakTuyeckue (uu(ppoBbIe)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEC
pecypcsl
Pasnea 1. Teopernyeckue 0CHOBbI XMMHMH
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepuonnueckas cuCTeMa XUMHUYECKUX 6
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 8
' BEILIECTB
13 XUMUYECKUE peakluu 12 1 1
Uroro no pazneny 26
Pa3nen 2. Heoprannueckasi xumusi
2.1 Merannbl 12
2.2 Hemeramibt 18 1
53 CBsi3b HEOPTAaHUYECKUX U OPTraHUUYECKHUX 4
' BELIECTB
Wroro mo pazneny 34
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 XHUMHS U )KH3Hb 6
Hroro no pazneny 6
PeszepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bceero U3YYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 [IpenMer opraHuyecKkoil XuMuu, e€ 1 §1, uHOUBHU/I.
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE 03.09.2024  3amanms
Teopus cTpoeHHs OpraHUYECKUX
. . §1, oTBEeTUTH HA
2 coenuHeHuii A. M. bytneposa, eé 1
10.09.2024  Bompockl
OCHOBHBIE MTOJIOKECHHUS
[IpencraBnenue o kiaaccupuKanuu
3 OpraHnYecKux Bemects. HomeHkmarypa 1 §2, UHIUBUIL.
(cucremMaTH4ecKasi) ¥ TPUBHAIBHBIC 17.09.2024  3anmanus
HA3BaHUS OPTaHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1 MOBTOPHTH §2,
TOMOJIOTUYECKHH Pl 24.09.2024 | wHnuBHI. 3aTaHUA
MeraH 1 3TaH — IpOCTEUIINE §3, UHAUBU]L.
5 1
MIPEICTABUTENH AJTKAHOB 01.10.2024  3amanus
. §3, MHIUBUI.
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOWCTBA 1
08.10.2024  3amanus
DTWIICH U TIPONMIIEH — MPOCTEHIIHe §4, vHIUBU/L.
7 1
MIPEICTABUTENH AJIKCHOB 15.10.2024  3apnaHus
8 [IpaxTuueckas padora Ne 1. «Ilomyuenue 1 1 §5, oTBETUTH Ha
STUJIEHA U U3yYEHUE €ro CBONCTBY 22.10.2024  BOMPOCHI.




Ankanuensl. bytaauen-1,3 u

§6, MHAUBUIL.

9 MeTuaoyranued-1,3. Ilonydyenne

T Y 12.11.2024  sananus
CHUHTETHUYECKOTO KayuyKa U PE3UHbI
AJIKUHBI: COCTaB M OCOOEHHOCTHU
CTPOCHHUS, TOMOJIOTHYECKHMA PSi. §6, OTBETHTH Ha

10 N
AlneTusieH — MpOoCTeHIIniA 19.11.2024 = BompOCHI.
MPEJICTAaBUTEND aJIKUHOB
Brruucnenus 1o ypaBHeHHIO §7, nHoUBUA.

11 .

XUMUYECKON pPeaKIuu 26.11.2024  3amanus
Apenbl: 6eH301 ¥ TOIyol. TOKCUYHOCTh §7, OTBETHUTDH Ha

12
apeHOB 03.12.2024  BoOmpOCHI.

13 I'eneTndeckas cBs3b yIriieBOJOPOAOB, §8, uHMBU.
MPUHAJICKAITUX K Pa3IMYHBIM KJlaccaM 10.12.2024 | 3apgaHus
[IpupoaHbIe ICTOYHHUKY YTIIEBOAOPOIOB: §9, nHIUBU.

14 MPUPOAHBIN a3 U NONYyTHbIE HEPTIHBIE 3aJaHus

prpoa YTHEIC e 17.12.2024
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOIOB: §10, uaauBHI.
15 MPUPOJIHBIN ra3 U MOMyTHBIE HEPTSIHBIE 3a/laHus
PHPOA YTHEIC fied 24122024 %
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
IToBTOpEeHne

16 KonTponbnas pabota mo paszueny HDOILICHHOTO

«YTIneBogopoab» 14.01.2025 p
MaTepuana

17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: §11, oTBeTUTH HA
METaHOJ U 3TaHoJ. BooponHas cBA3b 21.01.2025  BOmpOCHI.
MHOT0aTOMHBIEC CITUPTHI: STHIICHTIIMKOJIb §11, waMBHI.

18
Y TJIMLEPUH 28.01.2025 3amanus




@DeHOoII: CTPOCHUE MOJIEKYIJIbI,

§12, naauBHI.

19 M3UYECKUE U XUMUYECKHE CBONCTBA, 3a/laHus
¢ 04.02.2025
pUMEHEHUE
Anprerunsl: GopManbIeTHa U §12, ocHOBHBIE
20
aneraigbAerui. AueToH 11.02.2025  monoxeHwust
OaHOOCHOBHBIE MpeebHbIC
21 KapOOHOBBIC KMCJIOTHI: MypaBbHHAs U
P P 18.02.2025
YKCyCHas
29 [TpakTuueckas pabota Ne 2. «CBoiicTBa §13, oTBETUTH HA
pacTBopa YKCYCHOM KHCIIOTBI» 25.02.2025  BompoCHI.
CreapuHOBas U OJICMHOBAsI KUCIIOTHI, KaK §13, uauBH .
23 MPEACTABUTEINIM BBICIINX KapOOHOBLIX 3aJaHus
P P 04.03.2025
KHUCIIOT
24 Mputa Kak COJTH BBICIIUX KapOOHOBBIX §14, orBeTUTH Ha
KUCJIOT, KX MOIOIIIEE ACHCTBHE 11.03.2025 Bomocsl
CrnosxHble 3(hUpbI KaK MPOU3BOIHBIE §15, unauBHI.
25 KapOOHOBBIX KUCIOT. ['maponus 3a1aHUS
P AP 18.03.2025
CIIOXKHBIX 3(pUpoB
JKupsl: Tunponns, NnpuMeHEeHHeE, §15, oTBETUTH HA
26
Ouoyoruveckas poib KHPOB 08.04.2025 Bompockl
VYrieBosibl: cocTaB, KiacCupUKAIHSI. §16, uHIUBH]I.
27 Bakueiimme npeacTaBuTeIN: III0K03a, 3aJaHus
PeA 15.04.2025
bpykTo3a, caxaposa
Kpaxman u nenirono3a kak mpupoHbie §16, oTBeTUTH HA
28
MOJIUMEPHI 22.04.2025  Bompochl
29 KonTtponbHast pabota no pazaeny §17, unauBuL.
«Kucnopozacoepxaiiyue opraHnyecKue 29.04.2025 3amanus




coeanHeHus»/ Beepoccuiickas
poBepoyHas paborta

OO0mast xapaKTepUCTHKA

IToBTOpenue
30 A30TCOJEPIKAIIMX OPTAHUYECKUX 1 DOICHHOLO
coenuHeHu / Beepoccuiickas 06.05.2025 P
MaTepuana
npoBepouHas pabora
31 A 1 §18, orBeTUTH Ha
MHHBI; METWJIAMUH U aHUJINH
13.05.2025 = BompockHl.
AMHMHOKHUCIIOTHI Kak aM(pOTEpHBIS §18, nHauBHI.
OpPraHMYECKHUE COCTUHEHUS, HX 3alaHusA
32 ononoruueckoe 3Hadenue. [lenTuasl. 1
A 20.05.2025
benku kak mpupoHbIe
BBICOKOMOJICKYJISIPHBIE COCAMHCHHSI
33 OCHOBHBIE ITOHATUS XUMUAU 1 §19, oTBeTUTH Ha
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI 20.05.2025 | Bomocel
OCHOBHBIE METOIBI CHHTE3A
34 BBEICOKOMOJIEKYJIAPHEIX COEINHEHUIA. 1 Koncnekr
YA 8 20.05.2025
[TnacTMacchel, KayqyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bceero U3YYCHUSA oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
. 1 1, nHIUBHL.
1 XUMUYECKUH 3JIEMEHT. ATOM. 31
05.09.2024 | 3amanus
5 5 o 1 §1, oTBeTUTH HA
JEKTPOHHAs: KOHPUTYpaLHsi aTOMOB
Y 07.09.2024  Bompockl
[Iepnognueckuii 3axoH u [lepnoanueckas 1
§2, MHIUBUI.
3 crucTemMa XUuMU4yecKkux 3iemeHToB /. U.
12.09.2024 3apnanus
Menpeneena
Cas3b [leproanueckoro 3akoHa u 1
4 Ilepronyueckoi CUCTEMbI XUMUYECKUX MIOBTOPHTH §2,
anemenTtoB J[. 1. Menpaeneena ¢ 14.09.2024 | wHOMBUI. 3a0aHUS
COBPEMEHHOM TeOpHuel CTpPOeHUs aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 1
5 . §3, MHIUBUI.
XUMHUYECKHUX DJIEMEHTOB U UX COSAMHEHUN
19.09.2024 3aganus
0 TpyMIaM U Mepuoam.
3HaveHHe MePUOANIYECKOT0 3aKOHA U 1
§3, MHIUBUI.
6 CUCTEMbI XUMUYECKUX d1eMeHToB J[. 1.
21.09.2024  3amanus
MenzeneeBa B pa3BUTHH HAyKU
7 C 1 §4, vHIUBU/.
TPOCHHE BEIIECTBRA.
26.09.2024  3amanus
XuMu4eckas CBsI3b, €€ BUbI; MEXaHU3MBI 1
8 5 . §5, oTBEeTUTH HA
00pa3oBaHus KOBAJICHTHOM CBSI3H.
p 28.09.2024  BOTpPOCEHL.
Bonpopoanas cBsizb




BanentHocTh. BenectBa MoseKyIsipHOTO

§6, MHAUBUI.

9
1 HEMOJICKYJIIPHOTO CTPOCHUS 03.10.2024  3anmanus
DNeKTpooTpUlIaTeNbHOCTh. CTENeHb §6, OTBETHTH Ha
10
OKHCJICHHUS. 05.10.2024  BompoCHI.
1 H . . . §7, uHIUBULL.
OHSITHE O JUCIIEPCHBIX CUCTEMAX.
AHCHEP 10.10.2024  sananms
12 " §7, oTBETUTH HA
CTHHHBIE U KOJJIOMIHBIE PACTBOPEL.
P P 12.10.2024  BompoCHI.
13 M §8, nuauBuUz.
accoBas JIOJIS BEILECTBA B pacTBOPE
a m P p 17.10.2024  3amanus
14 Knaccudukanus 1 HOMeHKIaTypa §9, uHAUBUIL.
HEOPTraHWYECKUX COCTMHCHHM. 19.10.2024 | 3apmaHus
15 I'eneTndeckas CBsI3b HEOPTaHUYECKUX §10, unauBHI.
BEILIECTB, Pa3IUYHBIX KJIACCOB 24.10.2024  3amanus
IToBTOpEHME
Kaccupukanuss XUMHYECKUX PEeaKIuii B . p
16 . N PO JIEHHOTO
HEOPTraHWYECKOW U OPTaHUYECKON XHUMUH. 26.10.2024
MaTepuaia
3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
17 COXpaHEeHHU U IIPEeBPAIllEHHUs SHEPTUH IIPU 311, orseruts na
p peBp P IIp 07.11.2024  BompocsL.
XUMHUYECKHUX PEaKIIHsIX
§11, uaauBHL.
18 CKOpOCTh pEaKIiH.
POCTE Pedict 09.11.2024  sanamus
§12, uHaUBH]I.
19 OOpaTHMBIE PEAKIINH.
P peartt 14112024  3amanms
§12, ocHOBHBIE
20 XHUMHUYECKOE paBHOBECHE
p 16.11.2024  monoxeHus




[IpakTuueckas padora Ne 1. «Brnusinue

21 a3JIMYHBIX PAKTOPOB HA CKOPOCTH
P (paxrop P 21.11.2024
XUMUYECKON PEaKIIUm»
DNEKTPOIUTHYECKAST TUCCOLIUAITHS.
29 n (pH) §13, oTBeTUTH HA
OHSATHE O BOJIOPOIHOM IIOKa3aTeie
AOPOA P 23.11.2024  BOmMpPOCHL.
pacTBopa.
93 p 5 §13, uaaUBHI.
€aKIMH NOHHOTO OOMeHa.
B 28.11.2024  samanus
24 ['uaponn3 opraHuvYecKux §14, oTBETUTH Ha
HEOPTraHWYECKUX BEIIECTB 30.11.2024 | BoOmOCHI
OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIE §15, uauBHI.
25
peaKkiuu. 05.12.2024  3amanus
26 [TonsiTre 00 IEKTPOIIU3E PACIIIABOB U §15, oTBETUTH Ha
pacTBOpPOB coJeit 07.12.2024  Bompock
97 KonTponbhas pabota no paszueny §16, nHIUBHI.
«TeopeTnueckrne OCHOBBI XUMHUM» 12.12.2024  3aganus
Mertamnsl, BX ITOJIOKEHHE B §16, oTBETUTH HA
28 Ilepronnueckoit cucTeMe XUMUYECKUX BOIIPOCHI
anemenTtoB J[. 1. Menpaeneena u 14.12.2024
O0COOCHHOCTH CTPOCHHUS aTOMOB
§17, vaauBHI.
29 OO0ume pu3nUecKre CBOMCTBA METAIIIIOB
e ¢ 19.12.2024  sajanus
. IToBTOpEeHne
CriaBbl METAIIOB. DNEKTPOXUMHUYECKUN .
30 . MPOWJIEHHOT O
P HaIllpsHKEHUH METalJIoB 21.12.2024
MaTtepuaa
XUMHUYECKHE CBOMCTBA BayKHEHUIITNX
31 METaJIJIOB (HATPUi, Kaui, KaJIbIUH 318, orsenTs
PHH, : : 26.12.2024  BompockL.

MarHui, aJJIOMUHAN) U UX COSAMHEHUIN




XMMHYECKHE CBOMCTBA BaXKHEUIIINX

§18, nHaUBHI.

32 METaJUIOB (HATPUH, KAJIUN, KaJbIIUIA 3aaHUs
108 (HaTpHi, Kaui, - 28.12.2024
MarHui, aIIOMUHUAN) U UX COSAMHEHUHN
XUMHUYECKUE CBOKWCTBA XpOMa U €0 §19, oTBeTUTH Ha
33 .
COE€IUHEHU I 09.01.2025 | Bomocsl
XUMHAYECKHUE CBOMCTBA MEIU U €€
34 . Koncnekr
COEIMHEHUN 11.01.2025
35 XUMHAYECKHE CBOMCTBA [IMHKA U €ro §20, uHOUBHI.
COEIMHEHUN 16.01.2025 | 3amanus
36 XUMHYECKHE CBOMCTBA JKeje3a U €ro §21, oTBETUTH HA
COEIMHEHUN 18.01.2025  Bompocsl
[TpakTuueckast pabota Ne 2. "Pemienue [ToBTOpeHnue
37 AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME 93.01.2025 MIPOMICHHOTO
«MeTamsn" R MaTepuana
Hemeramisl, UX MOJIOKEHUE B §21, uHIUBH.
38 [Tepuoanueckoit cucreMe XUMHYECKUX 3aIaHus
snemenToB M. Y. Mengeneesa u 25.01.2025
OCOOCHHOCTH CTPOCHHUS aTOMOB
. §22, OTBETUTH HA
39 dusnyeckue cBOHCTBA HEMETAIIIIOB.
30.01.2025  Bompocsl
40 AmioTponusi HEeMeTauIoB (Ha pumMepe §22, uHauBHI.
KHCIIOPO/Jia, cepbl, hocdopa u yriepoia) 01.02.2025 3amanus
A1 XUMHYECKHE CBOMCTBA raJIOTEHOB U UX §23, OTBETUTH Ha
COEIMHEHUI 06.02.2025  Bompocsl
42 XHUMHYECKUE CBOMCTBA CEPHI U €€ §23, MHIUBH]I.
COEIMHEHUN 08.02.2025  3amanus




XMUMHYECKHE CBOMCTBA a30Ta U €0

IToBTOpenue

43 N MIPOUIEHHOTO
COEIMHEHUN 13.02.2025 p
MaTepuaia
[ToBTOpEHUE
XuMudeckue cBoiictBa ocdopa u ero . P
44 . PONICHHOTO
COCIMHEHU N 15.02.2025
MaTepuana
45 XUMHUYECKUE CBOMCTBA yTJIEpOa U €ro §24, uHauBHI.
COCIMHEHU M 20.02.2025 3amanus
16 XUMHYECKUE CBOWCTBA KPEMHUS U €T0 §24, oTBeTUTH HA
COEIMHEHUN 22.02.2025  Bompockl
. [ToBTOpEenue
47 [IpumeHeHHE BaKHEHIIIMX HEMETAIOB U .
B IPOHICHHOTO
UX COEOUHEHNI 27.02.2025 p
MaTepuaia
48 O0o01IeHre U CUCTeMAaTU3alus 3HAHUN 110 §25, oTBeTHTH HA
teme «Hemeramiby. 01.03.2025  Bompock
49 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX §25, uHauUBH.
peakuuil ¥ TEPMOXUMHUUECKHE PACUETHI 06.03.2025  3anmaHus
50 Brraucnenus o ypaBHEHUSM XHMHUYECKUAX §26, oTBeTUTH Ha
peakIuil 1 TePMOXUMHUYECKHE PACUETHI 13.03.2025 = Bompock
51 Brraucnenus o ypaBHEHUSIM XHMHUYECKHAX §26, nHIUBHI.
peaKIuil 1 TePMOXUMHUYECKUE PACUETHI 15.03.2025  3amaHus
[Tpaktuyeckas padora Ne 3. «Pemenne IToBTOpEeHne
52 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEMe 90.03.2025 MPONHIEHHOTO
"Hemerauibr"» o Marepuana
[ToBTOpEeHUE
53 KonTponpHas pabora o Temam .
POHICHHOTO
«Metamne» u «Hemeramib 22.03.2025 P

MaTcpualia




Heopranuueckue u opranuueckue

§27, UHIUBH]I.

>4 KHCJIOTHI. 03.04.2025 | 3amanus
55 Heopranuueckue u opranuueckue §28, oTBeTUTH HA
OCHOBaHUs 05.04.2025  Bompocsl
[ToBTOpEHME
56 Comn 10.04.2025 MPONJEHHOTO
MaTepuaia
57 KoMiuiekcHbIe COeTMHEHNS 329, oTseTHTS Ha
12.04.2025  Bompockl
29, MHIUBUIL.
>® Oxciet 17.04.2025 faI[aHI/IFI
59 AmMdoTepHbIe HEOPraHUYECKUE U §30, oTBETUTH Ha
OPTraHUYECKUE COCAMHEHUS. 19.04.2025  Bompockl
60 ['enernueckas cBs3b HEOPraHUYECKUX U §30, unaMBHI.
OpPraHUYECKUX BEIIECTB 24.04.2025 | 3apmanus
61 Posne xuMuu B o0ecrieueHnn §31, oTBETUTH HA
HKOJIOTMYECKOH, 0€30MacCHOCTH 26.04.2025  Bompochl
62 Ponbs xumuu B obecrieueHnn §31, uHaUBHI.
SHEPreTUYeCKON U MUIEBOI 0e30macHOCTH 03.05.2025  3amanus
63 Ponb XuMuu B pa3BUTHH MEIUITTHBI §32, oTBETUTH Ha
10.05.2025  Bompochl
[IpencraBienust 06 0OIMMX HAYIHBIX §33, oTBeTUTH Ha
64 EE;EE;EI?XZI;?;EHGHHOFO MOTyYCHHUS 15 05.2025 BOITPOCHI
65 YenoBek B MUpE BEIIECTB U MaTEPHUATIOB 334, nHansun
17.05.2025 3aganus
66 XUMUs U 300pPOBbE YEIOBEKA 334, oTseTuTs Ha
22.05.2025  Bompochl




67 7
O0o001IeHre U CHCTeMaTU3alus 3HAHUH 94.05.2025 [ToBTOpEeHNE
1
68 7
O0o01IeHre U CHCTeMaTU3alus 3HAaHUH 94.05.2025 [ToBTOpEeHNE
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 10 xkmacc/ I'a6puensa O.C., OctpoymoB WU.I'., Cnankos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.

AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

[Mabpuensy, O. C. Meroguueckoe nocooue Xumus 10 kinacc; 'abpuensn, O.
C. Meronuueckoe nocooue Xumus 11 knacc ; ['abpuensn, O. C. Xumus 10-11
kJjacc. ba3oBbiil ypoBeHb. MeToiMuecke peKOMeH1aluu U paboyast
nporpamma; ['abpuenss, O. C. Xumus 10-11 kinacc. ba3oBblif ypoBeHb.

MeTtoaudyeckoe mocooune

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumust» 1 CalT I yuauTens «5 uay Ha ypok
XUMUN

http://him.1september.ru Equnas xomnexius LIOP: IIpeagmeTHas KOUIEKIys
«XUMHUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE

skcnepuMeHThl: xumus. Kostekius Poccuiickoro o6meo0pa3oBaTeIbHOTO



nopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast ommmnmaia mKOJIEHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK JISI
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBbI XUMHUH: 3JICKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpsITHIH KOJLISIK: XUMUS

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe U cipaBOYHBIC MaTEPHAIIBI TIO
XHUMHUHN

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mwup xumun
http://chemworld.narod.ru Caiit «BupTyanbHas XuMU4ecKast KO
http://maratakm.narod.ru Caiit «Mup xumum»

http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu
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