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HOACHUTEJBHASA 3AIINCKA

[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,
peanu3yIoNMX OCHOBHEIE 00pa30BaTeIbHbBIC TPOTPAMMBI, U OCHOBHBIX TIOJIOKCHHMA
«Crparerum passutusa BocnuTanus B Poccuiickor ®@enepannu Ha nepuon a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0/JOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OIMPENEIICHUIO
oO1elt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYHAIOIINXCS CPEACTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpasoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThli0 UX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAOIIMM JTalloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHUsA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPhI
YeJIOBEKa, a TAK)KE DKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U npupogHoil cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydYarolmMXCsS Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YU4EOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHHE€ M TOCTPOCHHE KOTOPOTO OMPENENICHbl B MPOrpaMMe MO XUMHUH C
y4€ToM crenuPuKd HayKu XUMUU, €€ 3HA4YCHHWs] B TO3HAHWUU TPUPOILI U B
MaTepUaTbHON KU3HU OOIECTBA, a TAKXKE C YUETOM OOIIMX IeeH M MPUHIIUATIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHMUE CHUCTEMbl CpPEIHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHST KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO0 POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHT CBOM BKJIaJ] B (hOPMUPOBAHUE PAIMOHATBHOTO HAYYHOTO MBIIIUICHUS, B
CO3JlaHME LIEIOCTHOrO MPEACTABICHUSI 00 OKPY>KAIOIIEeM MHpE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aUMOAEHCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKAMU, XUMUsS CTalla
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaXIOro wieHa ooOmectBa. COBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEO0OXOIUMYI0 MM 1 BbIpa0OTKM  MHMPOBO33PEHUECKUX
OpPUEHTHPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, NPOJOJKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYeHUI0 YydyeOHOro Marepuaja U 00yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YPOBHsSX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX H  DJIEKTPOHHBIX
IpeJICTaBICHNUN O CTpoeHHH BeliecTB. CBeeHs 00 3ydaeMbIX B Kypce BEeLIeCTBaxX
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHUM  TIOJIy4arOT  Pa3BUTHUE
chOpMHPOBAaHHbBIE Ha YPOBHE OCHOBHOT'O 00I11ero oOpa3oBaHUs MEPBOHAYAIbHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOU PEAKLIUH.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YUYCHHBIM Ha YpPOBHE OCHOBHOTO 0O0I1ero o0Opa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMYECKUX MO3HIIHMA,



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

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, a TAKXKE O XUMUYECKUX PEAKIUSAX, 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 MO3HABATENHLHON U MPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO W JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (GOPMHUPOBAHUE Y OOYJAFOIINXCS MHPOBO33PEHUECCKOW 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 TPOTUBOPEYUI MEXIy HOBBIMU (aKTaMU UM TEOPETHUECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTHUECKUX MpoOieM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemenus 3a7a4  BOCIMTAHMS, Pa3BUTUS U COIMAIHM3AIUU
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITECIILHOCTU: peIIeHUs TpoOieM, TMOWCKa, aHajdn3a W 00padoTKH
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU ONPEICTICHUN
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATETLHOCTH 4YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



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

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
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOTUMBIX JJIs MPUOOPETEHUS YMEHHI
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHUYECKHUX SIBJICHUH, MMEIOIINX
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 ¢ atumMm, coaeprkaTenbHas XapaKTepUCTHKA 1IeJIed U 3a7a4 U3y4YeHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpazoBanus. Ceromns B
MPENOAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTUIECKON
KOMIIOHEHTE COJep>KaHusl OOyuyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO TOJYYECHHs 3HAHUI ¥ PUMEHEHHS X B PEabHON KU3HU IS PEIICHUS
MPAKTHYECKHX 3ajad.

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

amanTaius o0yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUICKTYalbHO  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 YHUBEPCAIbHOE 3HAYCHHWE [UIsI Pa3IUYHBIX BHUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B MO3HAHUM XUMHH, a TaKXe JUIi OLEHKH C MO3UIUN SKOJIOTHMYECKON
0€30MacHOCTH XapakTepa BIMSAHUS BEUIECTB U XUMUUECKHUX MPOIECCOB HA OPTaHU3M
YyeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, 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;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroHAIBHOTO MPUPOAOIIOIB30BaHNUS, TIOTIOTHEHUS SHEPTETUHIECKIX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX DEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

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

OO111ee Yncao 4acoB, OTBEAEHHBIX JJISl U3YUEHUS! XUMUH, HA 0a30BOM yPOBHE
cpeaHero obiero oopazoBanusi, coctarisieT 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 CBSI3b 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 TNPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuM (IUIaBJieHUEe, OOYTJIMBAHUE U TOPEHUE).

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 aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytanueH-1,3 u metmwnOyragueH-1,3: cTpoeHue, BakKHEUIINE
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,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHUsS U HUTPOBAHUS), NTOJIyYEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenenue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaTIUTUYECKUil), muposu3. I[IpoaykThi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJIb», MOJAEIMPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M T'aJIOT€HONPOU3BOIHBIX,
IPOBEICHNE IPAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUJIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTA PEAKLUU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢uznyeckue U XHUMUYECKHE CBOICTBA (peakUMM C aKTUBHBIMU METaJUIaMHU,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoeka. [[puMenenne rauueprHa U 3TUICHTITMKOJIS.

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

Anpnerunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3NUECKME U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOUIME st
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCHOT. [muponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBompl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OMNHCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIMPTOB, KaUE€CTBEHHBbIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 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),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiuiuHa). buonoruuyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MpPEeBpalICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIUX €CTECTBEHHO-



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

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJIMU3, CUHTE3, KiaccuuKaius, MNepuoIudyHOCTb, HAOIII0ICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, 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 aKTHBHBIC BemiecTBa (O€IKU, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

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

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

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepHoOaUYEcKOro 3akoHa W llepumoandeckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MW TEpHOJaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATETBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[loHATHE O IUCIIEPCHBIX CUCTEeMax. VICTUHHBIE M KOJJIOMAHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

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

Xumudeckas — peaknusa.  Kmaccmpukamuss  XUMHUYECKHX — PEaKIuid 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. XuMHUYECKOe paBHOBecHe. DaKkTOpbl, BIUAIOIIME HA COCTOSHHE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJIBl HM3Yy4YEHHUS BEHIECTB M MX IPEBPALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3iokeHUE NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABLl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO MHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacuérsl 10 ypaBHEHMSM XUMHYECKUX pEAKLUUHW, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xuMuueckux sneMeHToB [[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUS 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,
KHCIIOPOJICOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O0mme (usnyeckne cBoricTBa MeTamioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



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

OOmue crocoObl monyueHus: MetaioB. [IpuMeHeHHe MeTaioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCUA ATIOMUHHUS C PACTBOpAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMA, KOMMYECTBA BEIIECTBA) MIPOYKTOB PEAKIIMH, €CIIU OHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuanbl s JJEKTPOHUKHA, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpeOMETHBIX CBA3€d MpH  HU3ydYeHUH OOmed u
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSTHUS: HAy4YHBIH (DakT, rUmoTe3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHD, BEMIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOIAeMbIE, TOILIMBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TpEnapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

[IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMHWN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K peE3yjibTaTaM OCBOCHHUS
OoOy4arolMMHUCS IPOrpaMM CpEeAHEro o0mero o0pa3oBaHUsA (JUYHOCTHBIM,
METalpeIMETHBIM W TOpeIMETHbIM). HayyHo-mMeTonu4Yeckod OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
o0pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XUMHS» Ha yYpPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHWE OO0YYaIOIIUMHCS POCCUHUCKONW TPAKTAHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIMYUE MOTUBALMU K O0YUEHHUIO;

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

TOTOBHOCTh U CIHOCOOHOCTH OOy4YarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, MPUCYIIMMHU LETOCTHOU
CHUCTEME XMMHUYECKOTro 00pa3oBaHMs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTABUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MpeaMeTa «XHMHS» TOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [JE€ATEIBHOCTH B COOTBETCTBHM C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJealaMUd POCCUUCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  MpoleccaM
CaMOINO3HAaHUsS, CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00yJaroxcsl.



JIMYHOCTHBIE pEe3yJIbTaThl OCBOEHHSA MpeaMeTa «XHUMHUS»  OTPaKaroT
c(OpPMUPOBAHHOCTh OTBITA TMO3HABATEIPHOM W TPAKTUYECKON JEATEIBHOCTH
oOyJaromuxcs Mo pean3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
4acTH:

1) rpaaaHCKOro BOCIIMTAHMS .

OCO3HAaHMs 00YyYalOMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTE,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

IIPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUjaX MEXINYHOCTHBIX
OTHOUICHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITETbHOCTHU ITPHU CO3AAHUN YUEOHBIX
IIPOEKTOB, PEIICHUH YUYE€OHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTE€UYCCTBEHHOMN XUMUM;

yBaXEHUsI K MpOIECCYy TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
INPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpeca U M03HABATEIIBHBIX MOTUBOB B ITOJIYYEHUH U ITOCIIEAYIOIIEM aHAIU3E
uH(GOpPMaIMU O IEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3AHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) ¢hopMUPOBAHNS KYJIbTYPHI 310POBBSI:

NOHMMAaHHSA LEHHOCTEH 370pOBOro u 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHOro oOpalleHHs C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBbIO U JKU3HHU JIHOJEH;



OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
AITKOTOJISI, HAPKOTHKOB, KypEHHSI);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIeI0BaTeIbCKOM
JEATEIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  JAPYrdxX BHJAX
JIESITETbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUUM NPAKTUUECKUX 3ajad
COITMAILHOM HAINIPaBJICHHOCTH (B paMKax CBOETrO Kjlacca, ITIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YeHHUIO Mpodeccuil pa3InyHOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM M0 XUMUU;

YBOXKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBHUIYAJIBHOW TpPAcKTOPUU
oOpa3oBanus, Oyayuied mpodeccuu U peau3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JI€CO00Pa3HOTr0 OTHOILIEHUSI K MPUPOJE, KaK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAaHMS TJIO0AJBLHOIO XapaKTepa SKOJIOTHYSCKHX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHKCHUH XUMHUHU IS
pelIeHrs BONPOCOB PALIMOHAIIBHOTO NPUPOJOTIOJIb30BAHHS;

AKTUBHOTO HENPHUATUS ACWCTBUH, TMPHUHOCAIIMX BpEH OKpYKarIEH
MPUPOIHON Ccpelie, YMEHHS TPOTHO3UPOBATH HEOJIATONPHUSTHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HaJIMYUsl PA3BUTOTO 3KOJIOTUYECKOTO MBIIIICHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUS CHeMU(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU II€JI0CTHOTO
MpeaCTaBIeHus] 00 OKPYKAIOMEM MHPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MPOOJIeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,



yOeXKAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUJISI  COBPEMEHHOMU
UBUIM3AIMH: B €€ TYMaHUCTHYECKOI HAIIPaBIEHHOCTH U BAYKHOM POJIU B CO3AAHUU
HOBOM 0a3bl MaTepHaIbHOM KyJbTYpbl, PEHICHWH TJI00AIBHBIX MpodieM
YCTOMUYMBOIO Pa3BUTHUS YETOBEYECTBA — CHIPHEBOM, HHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEIMIIMHBI, OOECIICUEHUU YCIOBHM
YCHEUIHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHOM JKU3HHU KaKI0TO WiIeHa O0IIeCTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: TMOHHUMAaHMUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJly4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HENbIO MOTyYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelieHus mpoOyieM B peasibHBIX )KU3HEHHBIX CUTYALIUAX;

MHTEepeca K O3HAHHIO M UCCIIeI0BATEbCKON ACSITEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCuOHATbHON

JESTEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHSI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOyYarOLIUXCS
MEXIUCIUTUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe TOHSTHS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleqoBaHue, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yHHUBEpCcajbHble yueOHbIC NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

pETYJIATUBHEIE), o0ecreunBaroIIre dbopmupoBaHue GyHKIIMOHATHHON
IPaMOTHOCTH M COITUATTFHOM KOMIETSHITMH O00yYarOIINXCS;
CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHON ITPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMH U  PETrYJATHBHBIMU
NEUCTBUSIMU.



OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
NeiCTBUSIMM:

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh LEeNu ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI ACATEIIBHOCTH C MOCTABIICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKKU TOHATUM M yCTAHABIMBATh WX B3aUMOCBS3b,
MCITI0JIb30BAaTh COOTBETCTBYIOIINE TOHSITHS JIJIsi OOBSICHEHUS OTIENbHBIX ()aKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KIacCUPUKAIIMU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh NPUYMHHO-CIEACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popmyra, ypaBHEHUE XUMUYECKOU peakIuu
— TIpU pPEIICHUU Y4EOHBIX TMO3HABATEIHHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€ HCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKUHnii;

dbopMyITUpPOBATH MENN U 3a/1a4W UCCIIETOBAHMS, UCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (POPMHUPOBAHUSI THUIIOTE3BI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXKIECHUI;

BJIQJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO TUIAHUPOBAHUS W IPOBEIACHUSA
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (PopMyJHUpOBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENLCKOW U MPOEKTHOU
JEATEeIIbHOCTH, MPOSBISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY



MIOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MO3HAHUS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAsl JIMUTEpaTypa XMMHMUYECKOTO COJEp)KaHWs, CIPaBOYHBIE IOCOOuS,
pecypcsl MHTepHeTa), aHanmu3upoBaTh WH(OOPMALIUIO PA3TUYHBIX BHJIOB U (opM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GopMyJIMpOBaTh 3allPOChl U MPUMEHATH PA3JIMYHBIE METOJBI IPU MOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON Ui BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npUOOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMy  MpEACTABICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCITI0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popManuen: MPUMEHATh MEXIpeIMETHbIE ((PU3UUECKHEe U MaTEMaTUYECKUE)
3HaKU U CUMBOJIBI, POpMyJIbl, aOOpeBUATYPbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CpEACTBA
HaIJIS,THOCTH.

OgyaieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:

3aJ1aBaTh BOIPOCHI M0 CYLIECTBY OOCYKJAaeMOW TEMbI B XOJ€ JUaJlora W/Wiu
JTUCKYCCUM,  BBICKAa3bIBaThb  HJIeH, (OPMYyJIHpPOBaTb CBOU  MNPEIAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYNATh C MpPE3EHTAlMEN pe3yJbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW paboThl MO HUCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekTa u (OpMyJIUpOBaTh BHIBOIBI
10 pe3yJbTaraM IMPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

OgByaieHHe YHUBEPCAJIbHBIMH PeryJISSTUBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENIBHO IUJIAHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBIMIOJJTHEHUM Y4e€OHBIX M HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM IOJMyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYULIECTBJISITH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaIN3a U
CaMOOILICHKH.



ITPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBICHUHN MPUPO/IBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
rpaMOTHOCTH, HEOOXOIUMOM JIJIsl PEUICHUs MPAKTUYECKUX 3aJlad U SKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHOM Cpele;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUM DIIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBINM 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIMOHATbHAS IPYIINa, pauKall,
MU30MEPHSI, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPOIbL, KUCIOPO U
a30TCOAEpKAIlKEe COCAUHEHUS, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COCIMHEHUS); TEOPUM U 3aKOHbI (T€OpHUS CTPOCHUS
opranuueckux BemiectB A. M. byTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPaAKTUYECKON JEATeTbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS MPU
OMMCAHUU COCTaBa, CTPOCHHUSI U MIPEBpAIllCHUN OpraHMUYEeCKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JJIS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKMX BEHIECTB W YPaBHEHUHW XUMHUYECKUX PEAKIUH,
W3TOTABJIMBATH MOJICIM MOJIEKYJl OPTaHUYECKUX BEIIECTB IS WIUTIOCTPALIUA HMX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh HU3yUYCHHBIX
OPTraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIacCy/Tpymnmne CcoeluHeHuN (yriaeBOJOpOMAbl, KUCIOPOJA U a30TCOAEpIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOAUTH TPUBUAJIbHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWICHTJINKOb, THIEPUH, (eHoN, (HOopMaNbIeTH, aleTalbIeTHI, MypaBbHHAs



KHUCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBAs KUCJIOTA, CTEAPUHOBASI KUCJIOTA, TJIF0K03a,
bpyKkTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMCHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3HUECKHE
U XUMHYECKHME CBOWMCTBA THUIUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIIecTB (METaH, 3TaH, dTUIICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTwiOyTagaueH-1,3, 6eH30J1, METaHOJI, 3TAHOJI, STUJICHIIMKOJIb, TJIULEPUH, PEHOT,
alneTanbJeru, MypaBbiHasi U YKCYCHasi KMCJIOTHI, TJIFOKO3a, KpaxmaJl, IeJUII0103a,
aMUHOYKCYCHAsl KUCJIOTa), WUIFOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKUUNA C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroyb), CIOCOOBI UX MEPEPAOOTKU U MPAKTUYECKOE
pUMEHEHUE MPOIYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XWMHUYECKHM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
pEeaKIu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS Uil TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpPYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHHUs C
BEIIIECTBAMU B COOTBETCTBHHM C WHCTPYKUMSAMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBHIMIOJHATh XUMHUYECKHMA
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U U3YUYEHUE ET0 CBOWCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypanus 0EIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIINHA OCIIKOB) B COOTBETCTBUU
C TMpaBWJaMWd TEXHUKU OE30MACHOCTH TMpU OOpalleHHH C BEMIECTBAMHU W
7a00paTOpHBIM ~ O0OpPYAOBAaHHWEM, TMPEACTABIATh  PE3yJbTaThl  XUMHUYECKOTO



JKCIEpUMEHTa B (OpME 3aluCH YPaBHEHHH COOTBETCTBYIOIIUMX pPEAKIUN U
(dbopMyIIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWja  JKOJOTHUECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B IEISIX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI M TPEAOTBPAIICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

Ui 00Yy4aroUMXcs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYCECKUX SBJICHUM;

JUISL CJENBbIX W CIA0OBUIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 00o3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUN TPUPOIBI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U TIPUPOJIHOM CpeIe;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKHMX  3HAHUM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI DJIEMEHT, aToM, u30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUNBI  XUMHUYECKUX  pEaKIMd, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B OCHOBE IMOHMMAHHS NPUYMHHOCTH H



CUCTEMHOCTH XMUMHUYECKHX SIBICHHUN, (PAKTOJOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, NMOJIYYEHUH U 0€3011aCHOM HCIOJIb30BAHUH BAXHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIILHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHMI BBISBISATH XapakKTEpHbIC NPHU3HAKU TOHSITHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TMOHITHUS MpU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUL;

c(OpMUPOBAHHOCTh YMEHHUI HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JIJIs
coctaBieHuss (GOpMyJ BEIIECTB M YPAaBHEHMM XHMHUYECKUX  PEaKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblii ra3, yIJIEKHCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETaIEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX DPA3JIMYHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKas, BOJAOPOJHAsS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAsl, METAJUIMYECKas), XapakTep Cpelbl B BOAHBIX PACTBOPaX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneaéHHOMY Kiaccy/TpyIine
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHMUS,
KHCJIOTBI, aM()OTEPHbIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOr0 3aKoHa [l
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QDYHKLIUY;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cucTteMsl
xuMu4deckux saementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHU», O0OBACHATH 3aKOHOMEPHOCTH
U3MEHEHHUS! CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COCJUHEHUH MO MepuoaaM U
rpynnaM [lepuogunueckont cucreMbl xuMudeckux 3iemeHToB . 1. Menneneesa;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYLIECTBOBAHUE TIE€HETHUYECKON CBA3M MEXKIY HEOPraHU4YEeCKUMU
BEILECTBAMH C [TOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyroIUX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTETCHEW OKHCICHUS 3JIEMEHTOB, 0OpaTHMMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);



c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMiA HOHHOTO 0OMEHA, YUNUThIBAsS
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKIINU UAYT 0 KOHIIA,

cOPMHPOBAHHOCT, yYMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPAa3UYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BCIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aenicTsus (nmpunuui Jle [larense);

cOpPMHPOBAHHOCTh YMEHUH XapaKTEepPU30BaTh XUMUYECKHE TPOIECCHI,
JeKAIUe B OCHOBE MPOMBINIJICHHOTO TONYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIAIMAX WU
HKOJIOTHIECKUX MPOOIEMaX XHMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUIN MPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
TIOHSTHUS «MaCcCOBas JIOJIsS BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKUX PEAKIUAX, MACcChl BEIIECTBA WM 00BbEMaA Ta30B IO H3BECTHOMY
KOJMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TTOJIB30BAHUS XUMHUECKON
MOCy/Iol U J1Ta0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpalleHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH U BBHITIOJHATh XUMHUYECKHMA
DKCIIEPUMEHT (pa3jIoyKEeHHEe IMEePOKCHIa BOJOPOJa B MPUCYTCTBUU KaTallM3aTopa,
OTIpPEJICIICHUE CpPEIbl PACTBOPOB BEIIECTB C TIOMOIIBI0  YHHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUEC PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECCKON PEaKIInH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha CcyibdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «MeTtamely B «Hemeramib»y) B COOTBETCTBHHM C TIPAaBWIIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILlEHUH C BEUIECTBAMU U JIa0OPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINil U (OPMYyIUPOBATH BHIBOIBI HA OCHOBE 3THX
pE3ybTaTOB;



chOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMHUUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalu, MHTEepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TpaBUJia  DKOJOTHMYECKHU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJIX
COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAOIIECH MPUPOAHOM CPEIbl, OCO3HABATH
OMacCHOCTh BO3ICHCTBUS HA )KMUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazatens [IJIK, mosicHATP Ha mpuUMepax CIOCOObl YMEHBIICHHUS U
MPEIOTBPAICHUS X BPEHOTO BO3/ICHCTBUS HA OPraHU3M 4Y€JIOBEKA;

JUIsi 00yYaroumxcsi ¢ OTPaHUYCHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHYECKHUX SBJICHUHL;

JUISL CHENBbIX W CHA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCcKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomgopoabt
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

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

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIie
Ne i/mn P Konrpoubusie IlpakTHueckue (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 XUMHYECKUE PEAKIUN 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
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne aTa ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue fllsyqeﬂnﬂ :)Iﬁlil;l;OBaTeanme
padoThI padoThI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHUE
Teopus cTpoeHHs OpraHM4eCcKUX
2 coequHenuniit A. M. bytneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o kinaccuPpuKauu
3 opranudeckux Beniects. Homenknartypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — IpocTenIIne 1
MIPEICTaBUTENH aJIKaHOB
6 AJTIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
7 OTHIIEH W IPOIHJIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJIKEHOB
8 IIpakTruyeckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yUYEHUE €T0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [lonydenue 1

CUHTETUYECKOIO KayuyyKa U PE3UHBI




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUI PSII.

10 N
Anerunes — npocTenmumi
IIPEJCTaBUTEIb AIKUHOB

11 Brluncienus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH301 U TOIyoJ. TOKCUYHOCTb
apeHoB

13 I'eneTnueckas cBsi3b yIri€BOJOPOIOB,
NPUHAIIEKALIMX K Pa3IMYHbIM Klaccam
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJIOB:

14 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
rassl, He)Th ¥ MMPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJIOB:

15 MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHo1. BogopoaHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STHICHTIINKOIb
Y TJIMLEPUH
DeHOI: CTPOEHUE MOJIEKYIIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHHE

20 Anbnerunsl: GopMaNbaeTUa U

areTainpaerng. Aueron




OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

29 [Tpaktuyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEH BBICIIUX KapOOHOBBIX
KHUCJIOT

24 MpbLi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponan3, MpUMEHEHHE,
OuoI0rMYecKas pojb )KUPOB
VYrneBojbl: cocTaB, KiaccHuPHUKAIMS.

27 Bakneiiume npencTaBuTeNn: TIIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmai u mesmosno3a Kak mpupoTHbIe
MTOJINMEPHI
Kontponbnas padota mo pasaeny

29 «Kwucopoacoaepxaiine opraHudecKie
COCTMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCITOTHI Kak aM(OoTepHbIE

31 OpPraHHYECKUE COCTUHEHUS, HX
ouoiornyeckoe 3HaueHue. [lenruasl

32 benku kak npupoHbIe

BBICOKOMOJICKYJISIPHBIC COCIMHCHUA




33 OcHOBHbIE IOHATHS XUMHUH ) 1
BBICOKOMOJIEKYJIAPHBIX COCTUHEHUIN
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[Inactmaccel, Kay4yKkH, BOJJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalusi aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /1. 1.
Menzeneesa, UX CBS3b C COBPEMEHHOM
TEOpUEH CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

ec BUBI;, MCXaHU3MBI o6pa3013aH1/I;1
KOBAJICGHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BanentHOCTh. DJIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecrsa
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

IMTonarue o JUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBast 107151 BeIIeCTBa B PacTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHUYECKHX COCAUHCHUIH.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMu4eckux peaxiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «BnusHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
[TousiTre 0 BogopoaHOM mokaszaresie (pH)
pactBopa. Peakiiu noHHOro 0OMeHa.
I'maponns oprannvecKkux u
HEOPTraHWYECKUX BEIIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 3nexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHM»

14

Mertamisl, X MOJOKESHUE B
[Teproaudeckoit cucTeMe XUMHIECKUX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOCHUS aToMOB. O01IHe
dbusznyecKre CBOMCTBa METAILIOB




15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUH METaIOB

16

17

18

XUMHYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a H UX
COCIMHEHUN

19

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

20

21

22

Hemeranmnsl, ux monoxxeHue B
Ilepronnueckoit cucTeMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COeIUHEHUU

23

XuMHYEeCKue CBOMCTBA a30Ta, (hocodpa u
UX COEAMHEHHI

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COeTMHEHUH

[IprumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COeTUHEHUU




26

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

27

[Ipaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Hemeramibi"»

28

29

30

KonTponbsHas pabora mo Temam
«Metamey n «HemeTamisn

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4cCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeAnHeHus. [ 'eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBnenus 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO HOJ'Iy'—IeHI/ISI
Ba)KHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEHICCTB U MaTCpHUAIOB

XuMus U 30pPOBLC UCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




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

Xumus, 10 xknace/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «Ilpocsemnienue»,2021 ¢
Xumus, 11 knacc/ IN'abpuensn O.C., OctpoymoB W.I'., Cnankos C.A.,
AxnmonepHoe obuiectBo «M3aarensctBo «lIpocBemenner»,2021r.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
Xumusi(0a30BbIAYpPOBEHD ). Peannzarius o0pa3oBaHus: METOUYECKOE ITOCOOHE TSt
yuurens / Kasepuna A. A., [lnuyruna I'.B.; nox pea.I'. B. [Tuuyrunoii. M. :
OI'BHY «MHcTtuTyT cTpareruu pazsutus oopazoanusi PAOy», 2022 81 c.:ui.
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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