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HOACHUTEJBHASA 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,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIC MPOTPaMMbl, U OCHOBHBIX MOJIOXKEHHIA
«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 ctparernt oOy4eHus, BOCIUTAHUS M Pa3BUTUS OOYUaIOLIUXCS CPEICTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, [0JIy4aeMoe BBIITY CKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUSl. 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 CpeITHETO 00111eT0 00pa30BaHUs CpeICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€éToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LEJIeH M MPUHLUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBMJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHaTbHOU 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
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 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 ooOmectBa. COBpeMEHHas XMMHs 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 coorBercTBHUM ¢ OOmMMH LEISIMH U TPHUHLUIIAMU CPEIHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B KU3Hb COLUMYMA, MPOAOTLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHMSI KOTOPBIX SIBJIIFOTCS. OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCEro MHOT0o0pasus
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  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJICTaBICHUI 0 CTpoeHUH BeriecTB. CBeeHus 00 M3ydyaeMbIX B Kypce BELECTBaxX
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMUHU  MOJYy4YarOT  pPa3BUTHUE
chopMUpPOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEPBOHAYAIILHbBIC
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 0OIIero 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 METOAO0JIOTMUECKUX MO3MIIMMA,



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

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKUX PEAKIMSIX, 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 MO3HABATEIBHON U MPAKTUYECKOM S TEIbHOCTH 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 €& /ISl IOTIOTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHPOBAHO Ha (GOPMHUPOBAHUE Y OOYJAIOIINXCSI MUPOBO33PEHUCCKON 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 (DaKTaMU 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 pemienus 3aa4  BOCIMTAHMS, Pa3BUTUS U COIHAIM3AIUA
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, TMOUCKa, aHaimm3a U 00padOTKU
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 00pa30BaHus, MPU ONPEICTICHUN
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JeSATETLHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbhl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



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

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HaAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHUI
OPUEHTHPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUH, HUMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copepraTesibHas XapaKTepUCTHKA IeJiel U 3a/1a4 U3y4eHus
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero oOmiero oOpasoBanus. CeromHs B
MPETOAABAaHUH XUMHH B OOJIBIICH CTETICHN OTIAETCS MPEANOYTCHUE TPAKTHUIECKON
KOMIIOHEHTE COJEep>KaHusl OOydyeHus, OPHEHTHPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO TOJYUYEHHs 3HAHUI ¥ MPUMEHEHHS X B PEAbHOM KU3HU JJIS PEIICHUS
MPAKTHYECKHX 3ajad.

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

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCATbHOE 3HAYCHWE [UJIsl Pa3lIuYHBIX BHUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXe JUIl OLEHKH C MO3UIUN SKOJIOTMYECKON
0€30IMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX MPOILIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS], HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIONOIB30BaHNUs, TIOTIOTHEHUS SHEPTETHIECKUX 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, CBA3aHHBIX C XUMHUUECKUMH 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
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoil XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IPEBPALLCHHN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: Oytaaues-1,3 u metwiOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEACTaBUTENb AJIKWHOB: COCTaB, CTPOECHME, (PU3MUECKHe WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJyUYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenenue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKAIUMUA K Pa3InYHBIM
KJIaccam.

[IpuponHble MCTOYHMKHK YIJIEBOAOPOAOB. [lpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KamMeHHBIH
yTOJIb U NPOAYKTHI €r0 MepepPAdOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBuE METaHOJIa M ATaHOJIA HA OPTaHNU3M YEIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[puMeHeHne rauuepuHa u 3TUICHTIUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpneruibel U Kemouwvl. DopManblaerus, —aneTanbACTHN:  CTPOECHUE,
dbu3nUecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIECHUS M BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCTIOT, PeakIus dTepudukaiun), noayueHue u npumenenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBonmpl: cocTtaB, KiacCHU(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemnono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OMNHCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIUH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUH).

A30TcozeprKallie OPraHun4eCcKue COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeuHeHns. Ousndyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiuiuHa). buonoruuyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTTKHU.

DKCIEpUMEHTAIbHbIE METOJIbl M3y4YEHHUs BEIIECTB U MX IMPEBpaIlCHUI:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHS XMMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIIMU, CPEIHSST MOJICKYIspHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HaKOMJICHUE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, aroM, JJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (O€NKU, YIJIEBOIBI, KUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeliesieHus] dJIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMmudeckux anemeHToB Jl. M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbI XHWMHYECKON CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
CreneHnb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa MOJEKYJPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THIMbl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Knmaccmpukanmmss XMMHYECKHMX — peakiuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJAbl M3YUYEHUS BEHIECTB M HX IPEBPAIICHUMN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KATAIU3aTOPA, ONIPEACICHUE CPEbl PACTBOPOB BELIECTB
C IOMOILBIO YHUBEPCAILHOTO HHIUKATOPA, PEAKIIUM HOHHOTrO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUN».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XUMHUUYECKUX PEAKUHM, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MeTaiioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YUYE€HHUS BEIIECTB U HUX NPEBPAILCHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHUJIA aTIOMHUHHUS C PaCTBOPAMHU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuétbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIM OTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOMMX HAYYHBIX MPHHIUMIIAX  TPOMBIILICHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMmuKa,
MaTepuaibl U AJICKTPOHUKH, HAHOMATEPHUaJbl, OPTraHUYECKUE W MHHEPAIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
TMOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIHOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHD, BELIECTBO, TENO,
00bEM, arperaTHOe COCTOSTHHE BEIICCTBA, (PM3MYECCKHE BEIIMYMHBI U CAUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMCHTHI, BATAMHHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTHYECKass  MPOMBIIUICHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

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 PE3yJIbTaTOB OCBOCHMSI MPOTPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

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

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUHCKONW TpaXkKJaHCKOW HICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAHULIMI 0a30BOM HAYKH XUMUU;

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

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro oOIecTBa, MPUHATBIMU B OOILECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpPMUPOBAHHOCTh OIbITa I1O3HABATEJILHOM M MPAKTUUYECKON JesATEIbHOCTU
0oOy4YarommXcs MO peaanu3alui IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COIMAIbHBIX HOPMax 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 W TPUHUMATh MOTHUBBI, HaAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

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 ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

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

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUs, dTUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
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 OCO3HAHUE IOCIEACTBUUA 3THUX
IIOCTYTIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

COONIO/IeHUsT TIpaBUJI 0O€30MacHOT0 OOpaleHusi C BEIlecTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

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

OCO3HAHMS TMOCHEACTBUN W HENPUSATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PELICHUH MPAKTUYECKUX 3a]ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);



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

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U Pe3yJbTaTaM TPYJIOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

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

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUA XUMHH  JIs
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

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

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTUBOCTOSITh HJEOJOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PANMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3[aHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMN
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIyyaeMble 3HAHUA JIJIs aHalM3a U OOBSICHEHUS SIBJICHUM OKPY’KAIOIIEro MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XHWMHUYECKHUE 3HAHUS s
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

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

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  MHUPOBO33PEHUA  OOYYAIOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTEMA, HAyYHbIA (aKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUAIbHON KOMIIETEHITUN O0YJarOIITIXCS;
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 YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpooOsiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIILHOCTU C MIOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U 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
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUUA CHMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPECTABICHUS ISl BBIABICHUSI XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyIUpOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BaTh MOCTABIICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENbCKOM U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHMKAX WHGopMarmu (HAy4dHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;



(bopMyTUPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIbI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIue: MPUMEHATh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEeH, (OPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUYECKONW padOThI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSIMMU:

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 HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh HauboJiee
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 OCBOCHHS Kypca «OpraHuueckas XHUMUSI»
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, HEOOXOMMOM JJI PEIIEHUs] MPAKTHYECKHUX 3a/1a4 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, JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
M30MEPHS1, ©30MEPBL, TOMOJIOTHYECKHAN P, TOMOJIOTH, YTIEBOAOPOIbL, KUCIOPO 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 XWMHH; MHUPOBO33PEHYECKHUE 3HAHUA,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

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

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJJIEKHOCTh H3YUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil Homenknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCJIOTA, IIIH0K034,
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. ByTiepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, dTHJICH, IPONUJICH, alleTUiIeH, OyTanuen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETUYCCKYIO CBSI3h MEXIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
IPUMEHEHHUE TIPOIYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEAKIIHH );

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),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA 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 COOTBETCTBHH C MHCTPYKIUSIMH 10 BBITOJTHEHHUIO JaO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CTKOB ITPU HArPEBAHWH, IIBETHBIC PEAKIIMKA OCITKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTAa B (OpME 3alMHUCH YpPaBHEHUN COOTBETCTBYIONIUX pEaKIUN 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, ~ YMEHHMH  COONIIONATh  TpaBWja  DKOJOTHYECKHU
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, MOHMMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax CrocoObI
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 CHENbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyI.
11 KJIACC

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

c(hOPMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHYECKOM  COCTaBIISAIONICH
€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 37I0POBBIO U MPUPOJTHOM Cpelie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBI  XUMHUYECKUX  PpEaKIMH, PpacTBOpP, DJICKTPOJIUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKIuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUMU SI3bIK XHUMHH,
MUPOBO33PEHYECKUE 3HAHUS, JICKAIlMe B OCHOBE INMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IEITEILHOCTH YEIIOBEKA,;

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

c(hOpMHPOBAHHOCTh YMEHMI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
W3BECTh, HEralEHass U3BECTh, MUTHEBAS COJA, TUPUT U IPYTHE);

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

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbI, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

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

c()OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil CHCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, O0BACHITh 3aKOHOMEPHOCTHU
VU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHHU IO Mepuoiam H
rpynnam [lepuoguueckont cucreMsl xuMmudeckux 3iemeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUUYECKUE CBOMCTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO0 YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHUSA pPEaKUUW pa3IHUHbIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMU UAYT O KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;



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

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3aIuvHbIX (AKTOPOB; XapaKTEep CMEIIEHUSI XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUIMX HAyUYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XMMHUYECKUX PEaKLHUsAX, Macchl BELIECTBA WM 00bEMA ra3oB MO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATH MTpaBUJia MOJIH30BAHUS XUMUYECKOM
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSAMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIEPUMEHT (Pa3/IoKEeHHE MEpPOKCHIa BOAOPOAa B MPUCYTCTBUM KaTalu3aropa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU 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 OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIO0BaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOIO JKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, MuTepHeT u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOETO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHUCTBHS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs



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

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS 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
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Kourposbubie IIpakTHyeckue (1upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3 https://m.edsoo0.ru/7f41837c
M. bytieposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomgopoabt
2.1 [IpenenbHbIE YTI1€BOJOPOIbI — AJTKAHBI 2 https://m.edsoo0.ru/7f41837c
HenpenenbHbie yrieBoaOpOIbl: alKEHbI,
2.2 ped Y AOPOR 6 https://m.edsoo.ru/7f41837c
AJKaJUEHBbI, aJIKUHbI
2.3 ApoMaTHYeCcKHe yTiIeBOTOPOIBI 2 https://m.edsoo.ru/7f41837c
[IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U
2.4 PHPOZ y AOPOZA 3 https://m.edsoo.ru/7f41837c
uX nepepadoTka
Hroro no pazneny 13

Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst

3.1 Crnuptsl. ®enon 3 https://m.edso0.ru/7f41837c
A . Kapo )

3.2 JIBACTHIBL. RAPOOHOBBIC KUCIOTE 7 https://m.edsoo.ru/7f41837c
CrnoxHble 3¢upsl

3.3 VrneBoabsl 3 https://m.edsoo.ru/7f41837c
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Uroro mo pazneny 13

Pa3znen 4. A3oTcoaep:xamue oOpraHuyecKue coeiuHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 3 | https://m.edsoo.ru/7f41837c

Hroro mo pazaeny 3

Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 ‘ https://m.edso0.ru/7f41837c

Uroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 34 2 2



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIie
Ne i/mn P Konrpoubusie IIpakTHueckue (unbp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertasmibl
2.2 Hemerannsl 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnble IIpakTuyeckue
n/n Bcero U3YyYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Ipegmer opraHm4ecKoil XUMuH, €
1 e p ’ 1 Bubnunoteka LIOK
03 OBEHUE, pa3 e
BOSHHKHOBCHHUE, PasBHUTHE H 05.09.2023  https://m.edsoo.ru/ff0d6342
3HAYCHHEC
Teopus CTpOSHHS OPraHUYECKUX

9 p pu AM E . 1 Bnbnnoteka LIOK
COSIMIHCHIH 4. N1 DYTICpoBa, ¢ 12.09.2023 = https://m.edsoo.ru/ff0d6342
OCHOBHBIC ITOJIOKCHUS

3 AJIKaHBI: COCTaB M CTPOCHHUE, 1 Bubnmnoteka LLOK
TOMOJIOTMUECKUHN PSIJL 19.09.2023 @ https://m.edsoo.ru/ff0d6342

4 Meran u 3TaH — npocTenIre 1 Bubnunoteka LLOK
NPECTABUTENN AKAHOB 26.09.2023  https://m.edsoo.ru/ff0d6342

5 AJIKEHBI: COCTaB U CTPOEHHUE, 1 Bubnumoteka LLOK
CBOMCTBa 03.10.2023 | https://m.edsoo.ru/ff0d6342
OTUJEeH U NPOINUIEH —

5 . 1 Bubnnoteka LIOK
TPOCTCHILIHE NPEACTABHTENHT 10.10.2023  https://m.edsoo.ru/ff0d6342
aJIKCHOB
[IpakTnueckas padora Ne 1.

7 I~ 1 1 Bubnnoteka LIOK

OJIyYeHHUE dTHJICHA U U3yYeHUE
«CTOIY . g Y 17.10.2023 | https://m.edsoo.ru/ff0d6342
€ro CBOMCTBY
IIpencraBnenne o Kaaccu(pUKAIIHT

8 bent (ucar 1 Bubnumoteka LLOK
opraHuyec eIIeCTB.

PTATMHECHAX BEMECTR 07.11.2023  https://m.edsoo.ru/ff0d6342
Homenkiatypa (cucremarnaeckas)
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1 TPUBHUAJIBHBIC HA3BAHUA
OpraHn4Y€CKUX BEIICCTB

AJIKAHBIL: COCTaB U OCOOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.

Bubnnoteka LIOK

o ATETHIICH — TPOCTEHIIHIA 14.11.2023 | https://m.edsoo.ru/ff0d6342
MPEJCTaBUTEINb AIKMHOB
Ankanuensl. byraauen-1,3 u
10 MetunOyTanueHn-1,3. [lonyuyenue bubnuorexa LOK
24.10.2023 = https://m.edsoo.ru/ff0d6342
CHHTETHYECKOTO KaydyKa U PE3HHBI
11 ApeHbl: 6EH301 ¥ TOIYOII. Bnubnmnoreka LIOK
ToKCHYHOCTH apEHOB 21.11.2023 | https://m.edsoo.ru/ff0d6342
I'eneTnueckas cBsA3b
12 YTIJIEBOIOPO/I0B, IPUHAIEKALINX Bubnuarexa LIOK
28.11.2023 | https://m.edsoo.ru/ff0d6342
K Pa3JInYHbIM KJIacCaM
[IpupoiHBIE HICTOYHUKHU
13 YIJIEBOJOPOJOB: IPUPOAHBIN ra3 U Bnbanoteka LIOK
MOy THBIE HETSHBIC Ta3bl, HEPThH 05.12.2023  https://m.edsoo.ru/ff0d6342
U TIPOJIyKTHI €€ epepadoTKU
[IpupoiHBIE HICTOYHUKHT
14 YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U Bubnunoteka LLOK
MOy THBIE HEPTSIHBIC Ta3bl, HEPThH 12.12.2023 | https://m.edsoo.ru/ff0d6342
U IPOAYKTHI €€ repepadoTKu
15 KonTtponsHast pabota no pasueny Bubanoteka LLOK
«YTIIEBOIOPOBI» 19.12.2023  https://m.edsoo.ru/ff0d6342
[IpenensHble OJTHOATOMHBIE
16 leI/I;[Tbli MCTaHI([)J'I 1 3TAHOIL bubnuarera LOK
26.12.2023 | https://m.edsoo.ru/ff0d6342

Bonoponnas ca3b
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MHOroaroMHsbI€ CIIUPTHI:

Bbubnnoteka LLOK

17
ATUJICHTJIMKOJIb U TIUIEPUH 09.01.2024  https://m.edsoo.ru/ff0d6342
@DeHOJI: CTPOCHUE MOJIEKYJIBI,
18 o Bubnnoteka LIOK
HgvH HCCIHE 1 XHMITICCKHE 16.01.2024  https://m.edsoo.ru/ff0d6342
CBOMCTBA, IPUMEHEHNUE
19 Anpaeruapl: GopMaibaeTuI 1 Bubnnoteka LIOK
aleTanbaerua. AICTOH 23.01.2024  https://m.edsoo.ru/ff0d6342
OIHOOCHOBHBIC IIPEICIIbHEIC
20 ﬂ6 bex ] Bubnmoteka LLOK
KapOOHOBBIE KUCJIOThI: MypaBbUHAs 30.01.2024  https://m.cdsoo.ru/f0d6342
U yKCyCHas
[IpaxTuueckas padora Ne 2.
21 Choi . Bubanoteka LLOK
«CBOMCTBA pacTBOpa YKCYCHOM
P pa yrey 06.02.2024 = https://m.edsoo.ru/ff0d6342
KHCIIOTBID»
CreapuHOBas U OJICMHOBAsI
29 Bubnumoteka LLOK
CI10 a €JICTaBUTE.
KHCIIOTHI, KK HPeACTaBuTent 13.02.2024 | https://m.edsoo.ru/ff0d6342
BBICIITNX KapOOHOBBIX KUCIIOT
Mbl1a KaK COJIM BBICIIHNX
23 6 Bubnumoteka LLOK
KapOOHOBBIX KHCIIOT, HX MOIOIIICE
Iu) ’ B 20.02.2024 | https://m.edsoo.ru/ff0d6342
JICHCTBUE
Cnoxnsble 3(pupsl Kak
24 up 6 Bubnunoteka LLOK
MIPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 97022024 https://m.cdsoo.ru/f0d6342
IManponus cnoxHbIX 3GUpos
o5 Kupsl: rusiponns, npuMeHEeHUE, Bubnunoteka LIOK
Ononormyeckas poib JKUPOB 05.03.2024  https://m.edsoo.ru/ff0d6342
VrneBoasl: coCcTas,
26 kiaccudukanus. Baxneitmne Bubnmoteka LLIOK
MIPEACTaBUTENH: TIIOKO034, 12.03.2024  https://m.edsoo.ru/ff0d6342

dbpykTo3a, caxapo3a



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

Kpaxman u nemnronosa kak

Bubanoteka LLOK

21 MIPUPOJTHBIC TTOTUMEPHI L 19.03.2024  https://m.edsoo.ru/ff0d6342
KontponbHas paboTa mo pasaei
28 «Kncioponcof[)ep)xamne S 1 bubnmorexa LIOK
02.04.2024  https://m.edsoo.ru/ff0d6342
OpPraHUYECKUE COCTUHECHIS
29 AMUHBI: METHJIAMUH U aHWJIHH 1 bub/worexa LIOK
09.04.2024 = https://m.edsoo.ru/ff0d6342
30 Brrunciienus o ypaBHeHHIO 1 Bnbanoteka LIOK
XMMHUYECKON pEaKkInu 16.04.2024  https://m.edsoo.ru/ff0d6342
AMUHOKHUCIIOTHI KaK aM(OoTepHBIE
31 OpraHHU4YCCKHUEC COCOIUHCHMUS, X 1 Bubnnoteka LLOK
OMOJIOTHYECKOE 3HAUCHHE. 23.04.2024  https://m.edsoo.ru/ff0d6342
IlenTuasl
benku kak mpupogHbie
32 BBICOKOMOJIGI:I)(yIJ)IHf)HLIC 1 bubnuorexa LOK
07.05.2024 = https://m.edsoo.ru/ff0d6342
COCIMHECHHMS
OCHOBHBIE TIOHATHSI XUMUHU
33 BBICOKOMOJIEKYJISIPHBIX 1 bubnuorexa LOK
. 14.05.2024 | https://m.edsoo.ru/ff0d6342
COCTMHEHUI
OCHOBHBIE METOJIBI CHHTE3a
34 BBICOKOMOJICKYISIPHBIX 1 Bubanoteka LLOK
coeauHennii. [lmacTMacchl, 21.05.2024 | https://m.edsoo.ru/ff0d6342
Kay4yKH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalusi aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMEHTOB M UX COCIMHEHUN
10 rpynnam M nepuojam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa
B Pa3BUTHUU HAyKHU

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKUX JIEMEHTOB M UX COCAMHEHUM
10 rpynnam M nepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.M. MeHnaeneeBa
B Pa3BUTHU HAyKH

CTpOCHI/IC BellleCcTBa. XMMHUUECKas CBA3b,

eé BUBI;, MCXaHU3MBI o6pa3013aH1/I;1
KOBAJICGHTHOM CBS3H. BOI[OpOI[HEl}I CBA3b

BaneHTHOCTb. DNEKTPOOTPULIATETBLHOCTb.
Crenens okucienus. Bemecrsa




MOJICKYJISIPHOTI'O U HEMOJICKYJISIPHOT'O
CTPOCHUA

10

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
Hctunnble U KOJIOUHBIE PACTBOPHI.
MaccoBas 1015 BEIIECTBA B PACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
I'eneTnyeckas cBsi3b HEOPTAHUUECKUX
BEIIIECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanmst XaMUYeCKHX peakiuii B
HEOPraHWYECKOW M OpraHUuYeCKON XMMUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKHUX PEAKIUIX

CkopocTtb peakiuu. OOpaTuMble peakiuu.
XHUMHYECKOE PAaBHOBECHE

11

[IpakTuueckas pabora Ne 1. «Bnusinue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIN»

12

DIEKTPONTUTHIECKAS TUCCOIIHAIIHSL.
[Tousitie 0 BogopoaHoM mokasateine (pH)
pacTBopa. Peakiinu HOHHOTO OOMEHa.
I'uapou3 OpraHuYecKux U
HEOPraHUYECKUX BEHIECTB

13

OKHCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [ToHsiTHE 00 DIIEKTpONH3E
pacIIaBOB ¥ pacCTBOPOB COJICH




14

KonTponpHas padora no pazaeny
«TeopeTrueckre OCHOBBI XUMHID

15

Mertamisl, UX MOJ0XKESHHUE B
[Tepuoanueckoii cucteMe XUMUUYECKHUX
snemenToB /I. 1. Menpeneera u
0COOCHHOCTH CTpOCHHUSs aToMOB. O01ne
(bu3HYeCcKre CBOMCTBA METAJLIIOB

16

17

18

CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN
PAI HAIIPSKEHUN METaJIOB
XHUMHUYECKHEe CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHH, KU, KalbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUHN

XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U UX
COeIMHEHUN

19

20

21

22

XUMHUYECKHE CBOMCTBA IIUHKA, XKeJle3a U UX
COeTMHEHNN

[TpakTtuyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Metamnb»"

Hemeranmnsl, ux monoxxeHue B
[Teproauueckoi cUCTEME XMMHYECKHUX
snemenToB /I. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB
du3nyecKue CBOWCTBAa HEMETAILIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCTIOpoJia, cephl, hocdopa u yrieposaa)

23

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COCOUHEHUN




24

XuMHYecKue cBOUCTBa a30Ta, hocodpa u
UX COCOUHEHUN

25

26

XHUMHUYECKUE CBOMCTBA yIiIepoaa, KpEMHUs
U UX COCIUHEHUN

[IpruMeHeHne BaKHEUIIINX HEMETAVIOB U UX
COCIMHEHUN

27

O0001Ienre U cucTeMaTH3alys 3HAHAHA 110
teme «Hemeramas». Beraucnenus mo
YPaBHEHHSIM XUMUYECCKUX PEAKIUi U
TEPMOXHUMHYECKHE PACUETHI

28

[Ipaktuueckas padora Ne 3. «Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemeramibi"»

29

30

31

KonTponsHnas pabora no temam
«Metamey n «HeMmetauien)

HeopraHquCKHe " OPraHUYCCKHUC
KHUCJIOTHI. HGOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUA

AM@oTepHbIe HEOpraHUYECKUE U
OpraHMYecKHe coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPIraHUUYECKUX
BEIIECTB

32

Poab xumuu B o0ecrieueHuun
JKOJIOTMYECKOW, SJHEPTreTUYECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI




[IpencraBnenus 00 0OMNX HAYYHBIX

33 MPUHITMIIAX TPOMBIIIICHHOTO MTOTYYeHUS 1
B2)XHCHIIINX BEIECTB
34 UenoBek B MUPE BEIIECTB M MATEPHAIIOB
35 XuUMHS ¥ 370pOBbE YEIIOBEKA
OBIIEE KOJIMYECTBO YACOB I10 35

[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xknacc/ Pyasutuc I'.E., @enpaman @.I'., AkunoHnepHoe 06111ecTBO
«M3parensctBO «lIpocBemieHuey * Xumus,

11 xnacc/ Pynsutuc I'.E., ®enpaman @.I'., AKIIMOHEpHOE 0OIIIECTBO
«3narensctBO «lIpocBenienue»

BenureBapuaHt

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

1. H.H. T'apa. Xumus. Ypoku B 11 knacce. [Tocobue nnsa yuureneit
o0111e00pa3oBaTeNbHBIX yupexkaeHuit, Mocksa, «IIpocselienne»

2. A. M. Paneuxuii, [IpoBepounsie padoThl o xumuu B 8-11 kiaccax: mocodue
s yautenst /A.M. Paneuxkuii. - M: IIpocsemienue.

3. A.M. Pageukuii. Xumus. J{ugaktuuecku matepuai, 10-11 kmnaccel, MockBa,

«IIpocsemienue»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

8 KJIIACC

POIII https://resh.edu.ru/subject/29/10/

Buptyansnas nadoparopusi. EHKA. MHCTUTYT HOBBIX TeXHOIOTHI (WWW.INt-



edu.ru).

11 KJIACC

POII https://resh.edu.ru/subject/29/11/

Buptyanenas na6oparopusi. EHKA. HCTUTYT HOBBIX TeXHOIOTHN (WWW.INt-
edu.ru)

https://lesson.academy-content.myschool.edu.ru/04/10

https://lesson.academy-content.myschool.edu.ru/04/11
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