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IIpunoxxeane k OOIT COO MBOY COII Ne 8,
yrBep)kaeHHoi [Tpukazom MBOY COIII Ne 8
ot 31.08.2023 Ne 220

MUWHHUCTEPCTBO IMPOCBEIEHUA POCCUNCKOM ®EJEPAIIIN
MuHucTepcTBO 00pa3oBaHus U HAYKH MypMaHCKoOH 00J1acT

YupasJienne 00pa3oBaHusi aAMUHUCTPAUMH ropoaa MoHYeropcka

MBOY COMI Ne 8

PABOYAS ITPOI'PAMMA
y4eOHOro npeamMera « XuMus»
(0a3oBblit ypOBEHbD)

s ooygarommxest 10 — 11 kimaccos

r. MoH4eropck

2023 roxa
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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraneHHbix B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cTtagapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®epneparuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIA
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3allii, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
Yell0OBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEJHEro o0Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIEp)KaHUE M TOCTPOCHHE KOTOPOro OIpPEAENICHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eaedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJOCTHOTO MPEJCTABICHUS 00 OKPYXAloIleM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
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BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMCHECHUS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XUMHA KaK Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HallpaBlIeHA HA pEUICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKOYEHUS B JKU3Hb COLMYyMa, MPOJIOJHKEHUS
00pa30BaHus B Pa3JIMYHBIX 00JIACTSX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisiomuMu  IpeaMeTa «XHUMHS»  SBIAIOTCA 0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJICP’KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHWM MO HEOPTraHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMUM) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHIX. Tak, B Kypce OpPraHMYeCKOM XHMHHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIIE€BOAOPOJOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XuUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
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NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o06o011aromel 10 00BACHSIONICH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTAMHU COJACpkKaHUs, UMEIOIUMHU KYJIbTYPOJOTHYECKU W MPUKIAAHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
IpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU U NMPAKTUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaTbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POpPMALUIO U
OPUMEHATh €€ U1 TOMNOJHEHUs 3HAaHWM, pEelmeHUs HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEN0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopMupoBaHUE y OOYYAIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
¢unocopckux uaed, TaKuX Kak: MaTepUalbHOE E€AMHCTBO HEOPraHMYECKOro U
OpraHUYEeCcKOro Mupa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUW MyTEM OSKCHEPUMEHTA H
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMU (akTaMM U TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIIEHUHU 3KOJOTHYECKUX MpobdiieM, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MaTEPHUAJIOB.

B nmnane pemeHuss 3agad  BOCIHUTAHUSA, Pa3BUTHS M COLMATU3ALMU
oOy4aroluxcs MPUHATBIE MPOrpaMMON MO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJEp)KaHUSI M TIOCTPOEHHUs TMpeAMeTa NpelyCMaTpUBalOT (OpPMUpPOBaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENIBbCKON JEATENBbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU
XUMHH.

B npakTuke npenojgaBaHHUs XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, P OMPEICTICHUN
COJIEPKATEIIbHOM XAPAKTEPUCTUKHU LEeJIed W3Y4YeHUs NpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JeATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
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METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LEJNEN U3y4YeHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LIEJISAMU HU3YyYECHUS IPEIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABIISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTAaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIAaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHMAHHUE CYIIHOCTH JIOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETEHUs
YMEHHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKHUX SIBJICHUU,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHHI U CIIOCOOOB JAEATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsany ¢ 3tuMm, coaepkaTenbHas XapaKTepUCTHKA LIeJIEW U 3a7a4 U3YUYEHUS
IpeIMEeTa B IPOrpamMMe M0 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oodmiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJblIed CTENeHH OTAAETCA  MPEeArovYTEeHUe
IPAKTUYECKOM KOMIIOHEHTE COJEp>KaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHON OpraHM3aliy, BIAJCIOIIEr0 He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTUBHOTO MOJIYYEHHS] 3HAHUU M NPUMEHEHUS UX B PEalbHOW >KU3HU
JUISL PEIIEHUS] TPAKTUYECKHUX 3a]ay.

B cBA3M C 3TUM IpU M3y4eHUM IpeaMera «XHMHS» JOMUHHPYIOLIEe
3HaYEHUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTamnus 00y4aroluXcsl K YCJIOBHSIM TUHAMUYHO Pa3BHBAIOLIErOCS MUPA,
bopMHpOBaHWE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX XKU3HEHHBIX CUTYalHsIX, CB3aHHBIX C BEIIECTBAMHU U MX
PUMEHEHUEM;

dbopMupoBaHUe y OOYyYalOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEeITLHOCTH: PEIIeHHs MpoOJeM, MOorcKa, aHainu3a U 00padoTKu MHQpOpPMAIIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI
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HKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;

pPa3BUTHE ITO3HABATCIIBHBIX HWHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YUaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEeMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUM JJIs TMOMCKAa W aHaln3a y4eOHOH u
HAyYHO-TIOMYJIAPHOM MH(POPMAIIUH XMMHUYECKOTO COICPIKAHMS;

(dbopMHpOBaHNE U PA3BUTHE Y 00YJAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJF0aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU ITUIAHUPOBAHUM W TPOBEICHUU XUMHUUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHHWE Yy OOydYarommxcss YOSKIEHHOCTH B T'yMaHHUCTHYECCKOM
HaIpPaBJICHHOCTH XHUMHH, €€ Ba)XXHOW POJM B PEIICHUU TIJI00AIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUSI TPHUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIICHUSI K TPHUPOJC W CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pEIIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS MPEAMET «XHUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEAMETHD.

OO611ee YuCI0 9acoB, OTBEAEHHBIX ISl U3YUEHUs] XMMUH, Ha 6a30BOM YPOBHE
CPEIHETO o01mero oOpa3zoBaHus, COCTaBJIsICT 102 yaca.
B 10 xnacce — 34 yaca (1 gac B Heaenio), B 11 kinacce — 68 yacoB (2 yac B HEZIEIIO).
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COAEPKXAHUE OBYUYEHUA
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJyYCHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOCHUS OPTraHHUYECKHUX
coequHennit A. M. bBytnepoBa, e€ ocHOBHbIE MOJI0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYecKuX BelecTB. ['oMonorus, wu3oMepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o KinaccupuKamuy OpraHuYecKux BerecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (CHUCTEeMaThyecKas) W TpUBUAJIbHBIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIECTB, HAOIIOJCHUE U
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoabt

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
NpPOCTEHIIINE TPEACTABUTENIN aJKAHOB: (U3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu 3amMelIeHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJIyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAll. DTUIIEH U MPONUJIEH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (U3WYECKHME M XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psifl. ALICTHIICH
— TMPOCTEHIINIA TPECTaBUTENb AJIKMHOB: COCTaB, CTpOCHHE, (U3HYECKUE U
XUMUYECKHUE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJIOTEHUPOBAHUS, THIpATAIIIH,
TOpPEHHUs] ), MOyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYecKHe W XMMHYECKUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYCHUE U TIPUMEHEHHE. 10.1)0:
cocmas, cmpoenue,  uauueckue U  Xumuuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue U npumereHue. TOKCUYHOCTb
apeHoB. l'eHeTHMueckas CBSI3b MEXAY YIJIE€BOAOPOJAAMH, MPUHALICKANUMHA K
pAa3JIUYHBIM KJIaccam.
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[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedpts um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTalUTUYECKuil), mupoius. [IpomykTbr
nepepadoTKku HeTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHMs] BEIIECTB M HX MPEBpAIICHUIL:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUUYECKON pabOThl: MOJyUYEHHUE STUIICHA
Y U3yUYEHHE €TO CBOWCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1mo ypaBHEHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTBL. MeETaHON U 3TaHON: CTPOEHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIMM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  COUPTBL. JTWIEHTJMKOIb M  TJIMLEPUH: CTPOCHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCyCHasi KHCIIOTBL: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
o0mue JuIsl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICILIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKAnUs  YIJIeBOJOB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
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rugpokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHHME TJIOKO3bI), HaXOXJECHHWE B TPUPOJE, NMPUMEHEHHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
HeuoNo3bl.  PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM Mmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
rugapokcugom meau(ll)), anpaerunos (OKMcIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzammomeicTBHEe Kpaxmanga C HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienydss 1Mo YpaBHEHHIO XHWMHYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMy MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TcoziepKallie OPraHun4eCcKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHudeckue coeauHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OEIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAWMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

DKCNEpUMEHTAIbHbIE METOJbI M3Yy4YE€HUsI BEIIECTB W HMX MPEBpalICHUN:
O3HAaKOMJIEHUE ¢ 0o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO-
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HAYYHBIX MOHATUH, TaK W TOHSATHH, SBISIONIMXCS CUCTEMHBIMH JUISI OTIEIBHBIX
IpEeIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOu1re ecTecCTBEHHO-HAYUHbIE TIOHATHS: SBJICHNE, HAYYHBIN (pakT, rumoresa,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KIaCCH(UKAIUS, NEPUOJUIHOCTD, HAOII0CHHE,
U3MEpPEHUE, SKCIICPUMEHT, MOJICIIUPOBAHUE.

dusnka: Marepus, DHEpPrus, Macca, aTOM, DJEKTPOH, MOJIEKyJa,
JHEPreTHYCCKUH YpPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSIHUE
BEIIECTBA, (PM3MUYCCKHE BEIIMYMHBI M SAUHUIIBI UX U3MEPEHHSL.

buonorusi: xierka, opraHm3m, Ouocepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJIOTUYECKH AKTHBHBIC BelIecTBa (OCNKH, YIICBOIBI, JKHPHI,
bepMeHThI).

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMbIE, TOIUIUBO,
pecypchl.

TexHONOTHsI: TMHUIIEBBIE MPOJIYKTHI, OCHOBBI PAIIMOHAIBHOTO IHTAHUS,
MOOIIIUE CPEJICTBA, JICKAPCTBECHHBIC U KOCMETHYECKUE MpernapaThl, MaTepUaIbl U3
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dIeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHuss JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Iepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPpUOANYECKOTO 3aKOoHA W [lepmoguueckon cucTembl
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYCHHUE NIEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHONW XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomanas cBsa3b. BaneHTHOCTh. JIEKTPOOTPHUIATEIBHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsTne o nucnepcHblx cucreMax. VICTUHHBIE WM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.
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Knaccudukanus HEOpPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAAICKAITUX K Pa3JIUYHBIM KJlaccaM.

Xumudeckas  peakiusa.  Krnaccudukamuss — XMMHUYECKHX — peakIuid B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIECTB,
3aKOH COXPAaHECHUA W MPEBPALLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pasziuyHbIX (pakTopoB. OOpaTuMbie
peakuuu. Xumudyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [laremnbe.

DnexTponutrdeckas nuccormanys. CuibHbIC U clladbie 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNIEpUMEHTAIbHBIC METOJIbl M3YYCHMSI BEIIECTB W MX MPEBPaIICHUIA:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPaTOPHBIX OMBITOB (pa3iioKeHHEe MEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUU KAaTaJInU3aTOpa, ONMPEACICHUE CPEIIbl PACTBOPOB BELIECCTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnrpie 3anayn.

Pacuétel 10 ypaBHEHMAM XHUMHUYECKHMX pPEaKUUHA, B TOM YHUCIIEC
TEPMOXMMHUYECKUE PACUETHI, PACUEThl C MCIIOJIb30BAHUEM IIOHSTHS «MAaCCOBas
JIOJISI BEIIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoil  cucteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®dusnyecKkue CBONMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJore€HOB, CEpPbl, a30Ta,
dbochopa, yriepoga U KpEeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAITUX KUCIIOT, BOJOPOJIHBIX COSAMHEHUH).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U X COEUHECHUMN.

Meramisl. [lonoxenue meramnos B Ilepuognyeckont cucreMe XUMHMYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mme ¢usndeckue cpoiicTBa MetaioB. CILIaBbl METAJLIOB.
DNEKTPOXUMUUYECKUI PSiJT HAMTPSKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiui, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJIE€30, ME/Ib) U UX COCIUHEHUH.
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OOmue cnocoObl momyuyeHus: MetaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
OKCIIEPUMEHTATIBHBIX 3a7ad, HAOJIOJEHWE W OIHWCAHWE JIEMOHCTPAI[MOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJCIHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

PacuéTtel mMacchl BemiecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHUS ¥ KM3Hb

Ponp xuMum B 00€CrEUYEHUU SKOJIOTUYECKOW, SHEPreTUYECKON U MUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepualbl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAIbHbBIC
yao0peHus.

Xumusi ¥ 3I0pPOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUS MpenapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUU OOmEed W
HEOPTaHUYECKOM XHWMHHM OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHUWE KaK OOIHX
€CTECTBEHHO-HAYUYHBIX MOHATHM, TaK W MOHSITUH, SBISIOMIMUXCS CUCTEMHBIMH JIJIs
OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuKa: MaTepus, SHEPTUs, MAcCa, aTOM, JIEKTPOH, MTPOTOH, HEUTPOH, UOH,
W30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PH3NYECKUE BEIMYMHBI U €IUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.
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['eorpadusi: MuUHEpabI, TOPHBIE TOPOJIBI, TIOJIE3HBIC HMCKOTIAEMbIE, TOTLIIMBO,
pecypchl.

TexHOmorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUIYypPIrus, IPOU3BOIACTBO
CTPOUTEIIbHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJICTBO, IUILIEBas
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HaydHO-MeTOoIu4Yeckod OCHOBOM — iis
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHsS» Ha YPOBHE CPEIHErO
o01miero 00pa3oBaHwsI BBIJICTCHBI CIEAYIOMINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHMCKONW TpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KM€ MOTUBALIMH K OOYyYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4KUE MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U COCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTalOTCA B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOILIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00y4Jarommxcs.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUSA MpeaMera «XUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOyJaroluxcs Mo peajin3aluy NIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTHu:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUJOB YIEOHOU IeATEILHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUM W MPAKTHUYECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKECHUS HAyKH €CTh pPe3yJbTar
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TOCIEAYIOLIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEIAEHUE M TMOCTYIKHM CBOMX TOBAapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYNKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMYy U
NICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TIpaBWJI 0Oe30macHOro oOpalleHHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH MPaKTHUYECKUX 3a]a4
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOodeccruil pa3IuvaHoOro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyaymied MpPoPEecCuu W peanm3alid COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOYHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIC;

MOHMMAHMS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO IMPHUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTIbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpEACTaBICHUs] 00 OKpYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI U YeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UMBWIN3ALNA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHMU HOBOM 0a3bl MaTepUaAIbHOW KYJIbTYpbl, pELIEHUHU TT100aNbHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPyJda W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
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NoJTlydyaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHHs SBJICHUN OKPY’KAIOIIEro MUpPa U
IPOUCXOASAIINUX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus: mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJia B Pa3lMUHbIX cdepax MpodhecCHOHaTLHON
JEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpEJHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble g (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTpaXKaroLUUe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIA (DAKT, MPUHINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJlbHble Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOM
I'PaMOTHOCTH M COITMATIBHOM KOMIETSHIIMN 00yUYaroInXCs;
CIIOCOOHOCTH o0yJarommuxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B IO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMM MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aMMOCBS3b,
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WCITIOJIb30BATh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUSA M KpPUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTAaHABJIMBATh MPUUYUHHO-CICACTBCHHbIC CBSI3U MEXKIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJEIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEAO0BATEIbCKOM M MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHCHUIO Pa3IUYHBIX
METOJ0B MTO3HAHUSI.

3) padora ¢ ungopmanmei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MONyJIsIpHAast JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;
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GbOopMyIMpPOBATh 3aMPOCH U TMPUMEHSTH PA3IMYHBIE METOIbI MPU TOWCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a7ad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
uHpopMmaruu (cxemsl, rpadyKu, JUaArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIONB30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HarJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJTHEHUU
XUMHYECKOTO SKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aluil y4eOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATh CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HUCCIENAOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaJHM3a
U CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

c(hOpMUPOBAHHOCTh  NPEACTABJICHUM O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJIA XHMHUU B TO3HAHUM SIBJICHUMU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOJTHOU

cpene;
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BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUM DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpaIlI€HHAs), MOJIb, MOJISIpHas
Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHANbHAS TpYIIa,
paguKall, U30MEpPHUsl, U30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIJIIEBOAOPOIBI,
KHCJIOPOA U a30TCOJAEpkKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (TEOpUsI CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JeXale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aMMOCBS3b, UCMOJIB30BaTh COOTBETCTBYIOIINE MOHATHS TPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OPraHUYECKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyll OpraHMYeCKMX BEIIECTB U YPAaBHEHUW XHUMHYECKUX pEaKIuH,
M3TrOTaBIIMBaTh MOJIETN MOJIEKYJl OPTaHMYECKHX BEHIECTB I WLIIOCTPAlUU HUX
XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OPTraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K ONPENEIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKALIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHS), JlaBaTh UM HAa3BaHUS II0
cuctematudyeckoir Homenknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITUJIEH, MPONUJIEH, AalleTHJIEH,
ATUJICHIJIMKONb, TNHLIEPUH, (eHos, (hopManbIerul], aleTaabIerujl, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OIPEACNATh BHABl XUMHUYECKON CBSI3H B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS; 3A4KOH COXPAHEHUSI MACChl BEIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWJIEH, alleTUJIEH,
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Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTIIUKOJIb,
rmIneprH, GEeHoJ, areTaNbIeTH, MypaBbUHAS U YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLIUH C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX IepepaboTKu U
MpaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIM MPOIYKTa
peaknuu 10 H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HMCXOIHBIX
BEIECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUHU OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJb3YEeMbIX B XUMHH MPU M3YYCHUH BEIIECCTB U
XUMHUYECKUX SBJICHUH (HaOII0ICHUEe, H3MEPEHHUE, SIKCIIEPUMEHT, MOJICTTMPOBAHNE),
WCITOJIP30BAaTh CHUCTEMHBIC XHWMHWUYECKHE 3HAHUS Ui TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUiX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1IabOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXEe IpaBWiia OOpallIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHWI TUIAHUPOBATh U BBHIMOJHATH XUMUYECKHI
AKCIIEPUMEHT (TIPEBPAICHNS OPTaHUYECKUX BEIISCTB MPU HATPEBAHKH, ITOTYUCHUE
STWJIICHA W W3YYCHHE €ro CBOWCTB, KayeCTBEHHBIC PEAKIIUA OPTraHUYECKHUX
BEI[ECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHUM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpallleHuu C
BCIIECTBAMH M J1AaOOPATOPHBIM OOOpPYIOBaHUEM, TPEIACTABIATh PE3YJIBTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYFOIIHMX
peaknuii 1 GOPMYJTUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIhTATOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHMHUYECKYIO
uHOpMAIUIO, TOJYy4aeMyl0 U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  IKOJOTHYECKHU
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IEIAX
COXpaHEHHUsS] CBOETO 3JI0POBBS W OKPYKAIOIIECH MPUPOTHON CpEebl, 0OCO3HABATH
OMACHOCTh BO3J/ICHCTBUSI HA KUBBIE OPTaHU3MBI ONPENEIEHHBIX OPTaHUYECKUX
BEIECTB, TIOHUMasi cMbIca Tokaszatens [IJIK, moscHATh Ha mpuMepax CIocoObI
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YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JECUCTBHS HA OpPraHU3M
YEJIOBEKA,

JUIsl 00yYarouuxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CHENBIX W CHA0OBHIOAIINX OOYYAIOIIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anucu XMMHYECKUX
bopmyiL.

c(OPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJIsSl pEelIeHUs! TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMUYCCKUH 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTD, CTEIEHb OKUCIICHUS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAS, METAUTMYECKAasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl XUMHYECKHX  PEAKIUH, PaCTBOpP, DIJIEKTPOJUTHI, HEIICKTPOIUTHI,
DIEKTPOJIUTHYECKAS JIUCCOLUALMSA, OKHUCIUTEINb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS] SHEPTUU
NP XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKME 3HAHUS, JICKAIIUE B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MaCHOM HCTIOIB30BaHUU BAKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJIsI
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblid ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTb, HETaIlIEHAS] U3BECTh, TUTHEBAsA COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONpPEIESATh BaJIGHTHOCTh U CTETICHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOrO COCTABA, BUJ XUMHYECKOU
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CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAUTMYECKON pEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJISpHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MIPUHAJICKHOCTD
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMNpPEACIEHHOMY KIIacCy/TpyIie
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHMUS,
KHUCIIOTBI, aM(OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (PYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuono Ilepuoanueckoil cHUcTEMbI
xumudeckux snemeHToB JI. M. MenneneeBa, WCIONb3ysAd HOHATHA «S-, P-, O-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSITH
3aKOHOMEPHOCTHA M3MEHEHUSI CBOWCTB XMMUYECKHUX JIEMEHTOB U UX COCIUHEHUM
110 nepuojaaM u rpynnaM llepuoguueckor cuctembl XUuMHUUECKUX d1eMeHTOB /[l. 1.
Mengaeneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHUX  BEIIECTB  PA3IMYHBIX  KJIIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3M MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrolinxX BeEIIECTB, TEIJIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTHU
peakiiy, y9acTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUNA pPa3THUUHBIX
TUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS pPeaKIii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAQ4ECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaClO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH pPAaCKpbhIBaThb CYIIHOCTb  OKHCJIHUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUMA TOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca
ATHUX PEaKIIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKIu OT pa3InyHbIX (aKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'O0 pPaBHOBECHUSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTsus (npunuui Jle Hlarense);
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c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHUMHUYECKUE MPOIECCHI,
JeXallkie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUUCICHHS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHUYECKUX PEaKIUAX, MAcChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce MM OOBEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakluy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpPMHPOBAHHOCTh YMECHHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
nocyAoid M J1IabOpaToOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus c
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU MO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEHUE MEePOKCUIA BOAOPOJa B MPUCYTCTBUU KaTallh3aTopa,
ONPENENIEHUE Cpedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHIMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaklivu,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha Cyiab(aT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaM «Metamey u «Hemeramibl») B COOTBETCTBUM C NPABWIAMHM TEXHUKH
0e30macHOCTH IpU OOpaIlleHNHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
OPEJCTaBIsATh pPE3yJbTaThl XUMHUYECKOIO 3KClIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApYTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOAaTh  TpaBUJia  AKOJOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mHpuMmepax CcHocoObl yMEHBIICHUS H
MPEeIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS Ha OPTaHU3M YeJIOBEKa;

Ui 00y4aroUIMXcs ¢ OrpaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;
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JUISL CHENBIX W CHA0OBHOAIIMX OOYYAIONIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins mis 3anmucn XuMudecKux

bopmyiL.
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JleITeIbHOCTD YYHTENsSI-NIPeIMETHUKA € y4eTOM padoyeil mMporpamMmbl
BOCIIUTAHMSA:

* PerynupoBanue noBeieHus1 00y4aromuxcs

* Peanu3zanusi BoCcIMTATENbHBIX BO3MOXHOCTEH DPA3JIMYHBIX BUAOB JESATEIBHOCTH
pebeHka

*[IpoekTupoBaHue CUTyaludl U COOBITUH, pPAa3BUBAIOLIIMX 3MOLUOHAIBHO-
[EHHOCTHYIO cepy peOeHka (KyapTypy TNEpeKMBaHUH U  IICHHOCTHBIC
OpHUEHTaIMU peOeHKA)

* Pazgutre y oOydarommxcs NO3HABATEIbHON aKTHBHOCTH, CAMOCTOSTEIbHOCTH,
MHUIMATUBBI, TBOPYECKUX CIOCOOHOCTEH, (OPMUPOBAHHME TPAKIAHCKOU
HO3UIMH, CIIOCOOHOCTH K TPYyAY U >KM3HM B YCJIOBMSIX COBPEMEHHOIO MMHpAa,
(opMupoBanue y oOydarolmuxcsi KyJbTypbl 3J0pOBOro M 0Oe3omacHoro odpasa
KU3ZHU

*Y4er KymbTYpHBIX pa3NMUuUil JAeTed, MOJOBO3PACTHBIX W WHAMBHIYAIbHBIX
0coOeHHOCTEH

*O0uieHue ¢ JeThMHU (IMajor), MNPU3HAHME HX JOCTOMHCTBA, NMOHUMAaHUE H
NPUHATHE UX

* HaxoxaeHne LIEHHOCTHOTO acrnekTa Y4YeOHOro 3HaHus U HMHpOpMaluH,
o0ecrnedeHre ero MOHMMaHus U MIEPEKUBAHMS 00YJarOIIMMHUCS

* Bagenne MeToiaMu opraHu3aliiy SKCKYpPCHil, TOXOA0B U IKCIEAUIIAN U T.11.

* YCTaHOBIIEHUE  JIOBEPUTENbHBIX  OTHOIICHUH  MEXIy  MeJaroru4ecKum
pabOTHUKOM U €ro O0OyYaroIIMMHUCA, CIIOCOOCTBYIOIIMX  MO3UTHUBHOMY
BOCIIPUATUIO oOOydaromuMucs TpeOOBaHUW W  MPOCBO  IMEIaroruyeckoro
paboTHUKA, TPUBICYCHUIO UX BHUMaHUSI K OOCYyXIaeMoil Ha Yypoke
nH(pOpMaINHY, aKTUBU3ALIMY UX TTO3HABATEIILHON JAESITETbHOCTH

*[ToOyxxneHue oOyyarolmuxcsi CcoONI0AaTh Ha YpPOKE OOUICHPUHSTHIE HOPMBI
MOBECHUS, TIPAaBHJIa OOIIEHUS CO CTAPIIMMHU (TI€1arOTHYECKUMH PaOOTHUKAMU)
U CBEpCTHHKaMU (OOy4YalOMUMHCS), TPHUHIUIB y4eOHOW TUCHUIIIMHBI U
caMOOpraHu3aluy;

* [IpuBneueHne BHUMaHUs 00yYaOUIMXCs K LIEHHOCTHOMY acCHEeKTy M3y4aeMbIX Ha
ypOKax sIBJI€HUH, opraHu3alus uX padoThl ¢ MOJy4aeMOW Ha YPOKE COLUAIbHO
3HaYUMOW HMH(pOpPMAIUEH — WHUIMUPOBAHUE €€ OOCYXKICHHS, BBICKA3bIBAHMS
0oOy4arouMMuUCs CBOETO MHEHHS 1O €€ MOBOJY, BBIPAOOTKH CBOEro K HeH
OTHOIIICHUS;

* Mcnionib30BaHrE  BOCHUTATENBHBIX BO3MOXKHOCTEH  COJEpKaHUs  y4ueOHOTro
npeaMera 4epe3 JAEMOHCTPALMI0 OOydYarolUMCS NPUMEPOB OTBETCTBEHHOTO,
IPa)XIaHCKOTO MOBEICHUS, MPOSIBICHUS YEIOBEKOIIOOU U 100pOCEpACUHOCTH,
yepe3 MmoadOp COOTBETCTBYIOIIMX TEKCTOB IJISl YTEHHUS, 3aad JUIsl pEIICHHUS,
IpOOJIEMHBIX CUTYALMH JIJIs1 0OCY>KJI€HUSI B KJIACCE;

*[I[puMeHeHne Ha ypoKe MHTEPAKTHBHBIX (OpM paboThl € OOYyHaArOIIMMUCS:
MHTEIUICKTYalbHBIX WIP, CTUMYJIUPYIOINIUX T[MO3HABATEIbHYI0 MOTHBAIIHIO
oOyyaromuxcsi; AUJaKTUYECKOTO TeaTpa, TIe IMOJyueHHble Ha YpOKE 3HAHUS
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OOBITPBIBAIOTCS B TEATPAJIbHBIX IMOCTAHOBKAX; JIUCKYCCHUW, KOTOpPBIE MJArOT
oOy4aromuMcsi BO3MOXKHOCTh MPHOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO
JMaiora; rpynnoBoi paboThl UM pabOTHI B Mapax, KOTOPBIE y4aT 00yJaronuxcs
KOMaHJHON paboTe U B3aUMOJACUCTBUIO C JPYTHUMH 00Y4aIOIIUMUCS;

* BkimtoueHne B ypoOK HIPOBBIX NPOLEAYpP, KOTOpPHIE MOMOTarloT MOAJEPXKaTh
MOTHUBAIMIO OOYYAIOIIMXCS K TMOJYYSHHUIO 3HAHWM, HalaXXUBAaHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHONIIEHWM B  KJacce, IOMOTAalOT  YCTAaHOBJICHHIO
no0OposkenaTenbHOU aTMOC(hephl BO BpeMs ypOKa,

* Opranuzanus me(cTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00YUAIOIIMXCS HAJ
UX HEYCHEBAIONIMMH OJHOKJIACCHUKAMH, IAIOIIEro OOydYalolUMCsl COLMAIbHO
3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aUMHOMN TTOMOIIIH;

e UnunyupoBaHue W TOAJIEPKKA  HCCIENOBATEIbCKOM  JCSTEIBHOCTU
oOydaronuxcsi B paMKax pealu3aldd UMH WHAUBUAYATbHBIX M TPYMIOBBIX
UCCJIEIOBATEIbCKUX IPOEKTOB, YTO JacT OO0y4YarllUMCs BO3MOXXHOCTb
MPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PEIICHHUS TEOPETUYECKON MPOOIEMBI,
HaBbIK TE€HEpUpOBaHUA M  O(OpPMIIEHHS COOCTBEHHBIX HJIE€W, HAaBBIK
YBAXUTEIBHOTO OTHOIICHHS K Uy>KHM HJIeIM, O(OPMIIEHHBIM B paboTax APYyrux
UCCIeIoBaTeNeld, HAaBBIK MYOJIMYHOIO BBICTYIUIEHUS TEpell ayJIUTOpPUEH,
apryMEHTUPOBAHMS U OTCTAaUBAHMS CBOEH TOUKHU 3PEHUS.

* MonenupoBaHue CUTyalluid Ais BbIOOpa MOCTyINKa oOydaromuMmcsi (TEKCThI,
uHdorpaduka, BUIEO U ap.)

e Opranuzanuus JUisi oOy4yarolUuxcs CUTyallMii KOHTPOJS U OLIEHKH, CaMOOLIEHKHU
(kaK y4eOHBIX JOCTMKEHUM OTMETKAaMH, TaK M MOpPAJIbHBIX, HPABCTBEHHBIX,
IPaKJAHCKHUX MOCTYITKOB)

* Bkirouenue B «aeinay

eCuctemMa TOOIIPEHUS] y4EeOHOI/COIMANIBHON YCHENTHOCTH W TPOSBIICHUN
AKTUBHOM KU3HEHHOMN MO3UIIMHU O0YyYaIOIIUXCS

* Opranu3zauus GopM UHAMBUIYATLHON U TPYNIOBON yUeOHON AESATENbHOCTU

*Onopa Ha IIEHHOCTHbIE OpHEHTUPHI oOyuaromuxcs (ba3oBbie HalMOHAIBHBIC
IIEHHOCTH)



,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne o/ Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTrejibHbIe
padoThI padoThI pecypenI
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHble yraeBoAOPOABl — aJKAHbI 2
29 HenpenenbHbIe YrIIeBOAOPOIBI: ATKCHBI, 5 1
QJIKQ/TUCHBI, aJTKUHBI
2.3 ApoMaTn4ecKe yrieBoaoposl 2
24 [TpupoaHBIE HCTOYHHUKH YTICBOIOPOIOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
Crnosxubie 3¢upsl
3.3 VYrneBoasl 3 1
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Hroro mo pazneny 13
Pa3znen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 3
Hroro mo pazneny 3
Pa3zneua S. BeicokomoieKy/IsipHbIe COeIHHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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11 KUIIACC
KoanuecTBO yacoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m Konrtpoabnsie  IIpakTHyeckue
NPOrpaMMbl Bcero o0pa3oBaTteIbHbIE
padoTsI padoTsI
pecypcsl
Paspnen 1. Teoperuyeckne 0OCHOBbI XMMHHU
Crpoenue atoMoB. Ilepuoanueckuii 3aKoH
1.1 u Ilepruonnyeckas cucremMa XUMHYECKHUX 7 1
anemenToB JI. 1. MenzeneeBa
12 Crpoenue BemectBa. MHOrooOpasue 10
BEILIECTB
1.3 XuMHAYeCKUe peaKiiun 15 1 1
Hroro no pazneny 32
Pasnen 2. Heopranuueckasi xumus
2.1 MerTaiuibt 10
2.2 Hemerammnt 11 1
23 CBsi3b HCOPraHUYCCKUX U OPraHnv4CCKux 8 1
' BEIIIECTB
Hroro no pazneny 29
Pa3znen 3. Xumus u xu3Hb
3.1 Xumus 1 )KU3Hb 5
Hroro no pazneny 5
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 4 3
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JOKYMEHT NOJANUCAH DJIEKTPOHHOU MOJANUCHIO

, MOJJIUHHOCTD JIOKYMEHTA MOATBEPKIEHA.
@ MPOBEPEHO B [IPOTPAMME KPUITTOAPM.

MOINACH

O6wui cTaTyc noanucu:
CeptuduKar:
Bnapeneu:

Usparens:

Cpok peiicTBus:

[aTta u Bpema co3ganHua M.

Mognuce BepHa
OOEFA64DCE6477414A539A1B7C6CBFF720

MYHUUWNANBHOE BIOAXKETHOE OBLLEOBEPA3OBATE/IbHOE YYPEXKAEHUE
"CPEAHAA OBLLEOGPA3OBATE/IbHAA LLUKOJIA Ne 8 C YT/TYBNIEHHbBIM
N3YYEHUEM AHT/IMUCKOTO A3bIKA", LLennnosa, CBeTnaHa lOpbesHa,
school8@edumonch.ru, 510705525208, 5107110301, 11763146448,
1025100653357, MYHUUMNANBHOE BIOAXKETHOE
OBLLEOBPA30OBATE/NIbHOE YYPEXAOEHWE "CPEAHAA
OBLLEEOBPA3OBATE/IbHASA LLKOJ/IA Ne 8 C YI/TYB/IEHHbIM U3YHEHNEM
AHITIMACKOTO A3bIKA", OunpekTop, ropos MoHueropck, yamua
LlapescKkoro, gom 4a, MypmaHckasa obnactb, RU

KasHauelcTtBo Poccum, KasHavelrictso Poccuun, RU, r. MockBa, bonbLuow
31aTOYCTUHCKUI Nepeynok, A. 6, cTpoeHune 1, 1047797019830, 7710568760,
77 Mocksa, uc_fk@roskazna.ru
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