MyHUIIMNIaTFHOE aBTOHOMHOE 00IIe00pa30BaTENHHOE YIPEIKICHUE

cpenHssi o0meoopa3oBaTenbHas mKora NoS

COI''TACOBAHO: YTBEPXIAIO:
y S

Ilemarornueckuii COBET

MAOY COL Ne5

[Tpotokon Ne 9 ot 29 aBrycra 2025r.

oT 29 aBrycra 2025r.

[TpunoxeHue kK OCHOBHOM 00pa30BaTEeIbHON MTporpaMme
cpeaHero oo011ero 0opa3oBaHuUs
MAOQOY COI Ne5
Pabouas nmporpamma 1o yue6GHOMY MpeaMETY
«XUMUD»
g 10-11 kmaccosB

(0a30BbIN YPOBEHD)

MO Kapniuuck



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe IMpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHusd. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIoBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o0O0Opa3zoBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMUM C YYETOM CHenUu(PUKA HAyKH XUMHUHM, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0COOYyI0 poJib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAILHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE Kak O €IUHCTBE
NPUPOJIBI U YeJIOBEKa, KOTOpoe (hopMHUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHCHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHUECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOLKEHHS
0o0pa30BaHus B pa3JINYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeamMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4Yeckon xumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecrnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLIUX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MpOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 ydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OPraHUYEeCKUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEOUWHEHHN. B Kypce OpraHmyeckol XUMHH IIOJYYalOT Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yIrJIOM 3peHHs B MpeaMeTre «XuMus» 0a30BOro YpOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD»  00yYarolMMcs TPEAOCTaBIsIeTCS] BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHUMAHUIO B3aWMOCBSI3U XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS] OpPUEHTUPOBAHO  Ha
dopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IUHCTBO HEOPTaHHUYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUHA IIyTEM O3KCIEPUMEHTA M
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX MpodieMm, a
Takke NpodJieM cOepeKeHUsl SIHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4JaronmMxcss NPUHATHIE MNPOrpaMMON IO XUMHUU TOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUH, HUMEIOIMX 0a30Bo€ 3HAYCHHE IS
pPa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peUICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHMs XHMHUM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IIPHU OMPEICICHUH
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HampaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKOM HAayKHd KakK O0O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM NMOAXOJ K ONPEACICHHUIO LIENEHd W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMUsl IJIaBHBIMHM LEISIMU W3Y4YEHUs INpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  Ba)KHEHIICH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIE MOHATUS, (PyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOIUMBIX [UIsi HPHOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTA, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coniepkaTelibHasi XapaKTepUCTUKA LNl U 3a1a4 U3y4eHHUs
IpeaIMEeTa B IPOrpamMMe M0 XUMHHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopasoanus. CerogHs B
OpernojaBaHUM XUMUU B OOJbllled CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00IIE00pa30BaTENIbHOW OpPraHU3aliy, BJIAJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKIUMOHAJIBLHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPaKTUYECKHUX 3a/1ay.

B cBf3M C 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcsl K YCJIOBUSIM JTUHAMUYHO Pa3BHBAIOIIETOCS MUDA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopMupoBaHue 'y OOyyaromxcs KIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQpOpMaLIUH,
HEOOXOAUMBIX [JIsi MPUOOPETEHUsl OmbITa JESTEIBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHMM XHWMHH, a TaKXKe JUI1I OUEHKH C TMO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSTENBHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOydaromuxcs YOEKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3JI0pPOBBIO, a TAK)KE NPUOOpPETEHHs OmbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcTecTBEHHO-HAyUYHbIE
pEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI0KeHU . CTPYKTYpHBbIE (hOPMYIIbI
OpraHMYeCKUX BemecTB. [omonorus, HW30Mepus. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaUKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUS
BKHEHIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILICHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHE, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u dTaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psll. DTHIEH U TPOIUJIEH —
IPOCTEUIINE NPEICTABUTENN aJIKEHOB: (U3MUYECKME M XUMUYECKHE CBOMCTBA
(peakuuMy THIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHUHTETUYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
rOpeHus), MOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QuU3MyYecKHe W XMMHYECKUE CBOMCTBA
(peakuuu raJjoreHMpOBaHMUsI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Toayon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIIEKAILKUMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaluTUyeckuil), mnupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHME C oOpaslamMu IlacTMacc, Kay4yKOB U PE3UHBI, KOJUICKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB |
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue M XHWMUYECKHME CBOMCTBA (PEaKIUM C aKTUBHBIMH MeETaJllaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO UIEIIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U STUICHTITUKOJI.

®deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue denona.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICILIMX KaPOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

CrnoxHple 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenne xupos. buonornyueckas

POJIb JKUPOB.



YrneBompl:  cocTtaB, KjiacCH(UKAIMSA  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononoruyeckas poiib. @orocuHre3. pyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHMS BEIIECTB M WX IPEBpALICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KauE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernioB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKOW PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusznueckue
U XMMHYECKHE CBONCTBAa aMUHOKHCIOT (Ha mpumepe rimuuHa). buonormueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATYypalusl, KAUeCTBEHHbIE peakuy Ha OeJKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALIUS U MOJTUKOHIEHCAIUS.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK U NOHSATHH, SBISIOMIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETMPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranu3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYPCHI.

TexHonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE 1 KOCMETHYECKHUE MPEnapaThl, MaTepuaibl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuYeckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeniesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Iepunonnueckuit 3akoH u lleproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
J. . MenaeneeBa. Csi3b nepuoanyeckoro 3akona u Ilepuoanyueckoil cucTemsl
xuMHueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIaM H TEpUOJaM.
3HaYeHue MepUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJICHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). Bomopoanas cBs3b. BaneHTHOCTh. DIEKTpOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKAIINX K PA3JIUYHBIM KIJIACCaM.

Xumuueckas — peakuusd. Kimaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BEILIECTB,
3aKOH COXPaHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peakliH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U clladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucrema XxuMmuueckux sneMeHtoB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMUYECKUX PEHIETOK, HAONIoJACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX GakTOpOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm».

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUSI «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MeHneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJoreHOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. 1lonoxenne meramnos B llepuonndeckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guizndeckue coiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HATPSKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BAKHEWIIMX METAUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUM.

OOmue crnocoObl moayueHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3l0B HEMETAIUIOB, pPELICHUE
OKCIIEPUMEHTATILHBIX 3a7ad, HAOIOJeHWE W OIHUCAHWE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuérpl mMaccel BelecTBa Wi 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMum B 00eCrieYeHUU SKOJIOTUYECKOU, SHEPreTUYECKON W MHUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEWUIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOr0 UCIOIb30BaHUS MpenapaToB ObITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBS3€H TpW  WU3yYyeHUH oOmed u
HEOpraHU4ecKorM XuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYyYHBIX TOHATUH, TakK W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpHsl, aHallu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOII0ICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



dusuka: MaTepus, SHEPIrus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKHUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC MTOPOJIBI, TIOJIE3HBIC MCKOTIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEIIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METarpeAMETHBIM W TpeAMETHbIM). HayuHo-MeTonu4Yeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroUIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMHU IIEJI0CTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTABUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
CANHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBUH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM Y TpPaBWIAMM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMO3HAHUS, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c()OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE IEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TO3HABATENbHBIX 3aj1a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e UHQOPMAIMK O MEPEIOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEJIECHUE M IMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) GpopMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
NICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOr0 OOpalleHusi ¢ BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUsl TOCTEACTBUNA W HENPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOseHus
aJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUWM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX NpOoOJIeM, BIIUSHHS
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH WCIOJNb30BAHUSA JOCTKEHUW XUMHH JUIS
pelIeHusT BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOUIEH
IPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHAMAEMBIX JCUCTBUN U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSATH HJICOJIOTUU
xemodoOuu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

Cc()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBlIeHusT 00 OKPYXKArOIIeM MUpE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aAKOHOMEPHOCTEH W peleHUur MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
UUBUJIM3AaUUU: B €€ TYMAHHCTUYECKOM HAIIPAaBICHHOCTH W BAXHOW pOJIA B
CO37[aHMM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEYEHUH YCIOBUMN
YCHENIHOTO TPpyJa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro Mupa u
MPOUCXOSAIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHus mpo6JieM B PeabHBIX )KMU3HEHHBIX CUTYAIIHX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMYHBIX cepax npodeccuoHaibHOM
NEeSATETbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MIPOIIeCC, CUCTeMa, HAYYHBIA (aKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIBbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHON U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAIbHBIMHA Y4eOHBIMU Mo3HABaTeJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JeiCcTBUSI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesiTh LENM JEITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTHU C MOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBAHHWS M KPUTEPUH JJs KJIACCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCyXICHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIbHBIE NIPEICTABIICHNUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiMy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEIIECTB U XHWMHUYECKHX
peaKLuii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IMPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, MNPUMEHEHHIO pPa3Iu4yHbIX
METO/IOB [TO3HAHMS.

3) pab6ora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPoOpManuu (HAYy4HO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: MpUMEHSATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYXJ1aeMOM TeMbI B XOJ€ JUaora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIECAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajin3alui y4eOHOTO poeKTa U (OPMYyIUPOBATHh BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TMO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

Ogi1aieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Onpenesnsis e€ Leau W 3aJadyd, KOHTPOJMpPOBaTH U 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJrOpuT™M JAEUCTBUI TpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIENAOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
b (EeKTUBHBIN C€MOCO0 MX peHieHus ¢ y4ETOM TOJyYeHHUs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAM3a
Y CaMOOLICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuueckas XUMUS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs PaKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIUEe COCAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byriepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN ACSATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XapaKTE€pHbIE MPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIIEHHON)
bopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEeakUui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YCTAHABIIMBATh MPUHAAJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IIO
cuctematudyeckoil HomeHknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIbHbBIE
HA3BaHUS OTAEIBHBIX OpPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
TWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTalbIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsL KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIUH);

C(OPMUPOBAHHOCTb YMEHHS ONPENENSITh BUIBl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWICH, aleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHO], ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKy;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUHN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IOl U J1abOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPAaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, TTOJTyUEHUE
STUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPHU HArpEeBaHHH, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJOBAaHHEM, TWPEACTABISATh PE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3aluch YpaBHEHUUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTepHeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY M TPYMOBOH NESITEIBHOCTH B IICIISAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBUAAIIMX OOYYaIOUIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIC pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMUECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAS JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHHS IMPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMacCHOM HCTIOIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OINpPEACNIATh BaJCHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJIEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAILIbI, OKCUIbl, OCHOBaHMUS,
KHUCJIOTBI, aM(pOTEpHBbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOINLYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, Mcnoiib3ys HOHATUA «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUU
0 nepuoaaM u rpymnnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIMH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKlny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMHA pPa3IMYHBIX
THUIIOB, TIOJIHBIE M COKpAILIEHHBIE YPABHEHMSI PEAKIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPY KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  PaCKpbhIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3aIu4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepPH30BaTh XHWMHUYECKHE TMPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHaka, a
TaKke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUIM
HKCIIEPUMEHT (pa3jioKEHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE Cpeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON PEaAKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE peakIUu Ha cyib(ar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ad o
temam «Metaub»y U «HeMmeTtayibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX peakuuii U (POPMyIMpOBaTH BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHhOpMAIMIO, TOJy4aeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, UTHTEpHET U JpYyTux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/JaX TO3HAHWS BEIIECTB H
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHSI OPraHNYECKUX COEIMHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cnuprel. ®enon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 2




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Metanmst 6 1
2.2 ‘ Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
' BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3y'{eﬂml :)Iﬁlt)bal;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| IIpenmeT opraHnyecKoil XuMuH, €€ | 1 Hegens
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHUs OpraHMYECKUX
2 coenquHenuit A. M. byrneposa, eé 1 2 Hepens
OCHOBHBIE 10JIOKEHUS
[IpencraBienue o kinaccuduxanuu
3 opraHumyeckux BeuecTs. Homenknatypa | 3 Hepens
(cucremaTuyeckasi) ¥ TpUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 4 vepens
TOMOJIOTUYECKHH AT
5 MertaH 1 3TaH — NPOCTEUIINE | 5 Hepens
MPEJICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOCHHME, CBOICTBA 1 6 Heaena
7 OTUJIEH U IPONUJIEH — MPOCTEUIIINE | 7 Hepens
MPEJICTABUTENH AJIKEHOB
g [Ipaktuueckas padota Ne 1. «llomyuenue 1 1 8 Hepens
STUJIEHA U U3yYEHHUE €TO CBONCTBY
9 Ankanuensl. byraguen-1,3 n | 9 Hegena

metunoyraguen-1,3. [lomyuenue




CHUHTCTUYCCKOI'O KaydyyKa U PE3UHBI

AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 Hepensa

10 TOMOJIOTUYECKUH psill. ALETUIIEH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKHHOB

1 BrprunciieHus o ypaBHEHUIO XUMHYECKON 11 Hepens
peakiuu

12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh 12 Hepens
apeHOoB

13 ['eneTnueckas CBs3b yriaeBOJOPOAOB, 13 Hepena
MPUHALJISKAIMX K PA3JIMYHBIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBIN ra3 U MOIyTHBIE HEDTIHBIE 14 eaens
ra3bl, He()Th U MPOIYKTHI €€ TIepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:

15 HNPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 15 Hepens
ra3bl, He)Th U TPOJIYKTHI €€ nepepadboTKu

16 KonTponbnas pabota mo paszueny 16 Heaens
«YTIneBoaopoab»

17 [IpenenbHBIE OAHOATOMHBIE CITUPTHI: 17 Hepens
METaHOJ U 3TaHo. BomopoaHas cBs3b

18 MHOTr0aTOMHBIE CITUPTHI: ITUICHTIUKOIb 1 18 Hepena
TJHIEPUH

19 DeHO: CTPOCHHUE MOJICKYITbI, PUINYECKUE 19 Hepena
Y XMMUYECKHE CBOMCTBA, TPUMEHEHNE

20 Anpneruasl: GopmManbaeTuI U 20 Hegens
arnetTaiabaerun. AneTod

)1 OaHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE 21 Hepens

KHUCJIOTBI: MypaBbHHAs U YKCYCHAs




22

23

[TpakTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

NpEaACTAaBUTEINU BbICIINX Kap6OHOBBIX
KHCJIOT

22 HepenA

23 HepenA

24

MBplL1a Kak cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiicTBIE

24 HepenA

25

26

27

CrnoxHnble 3(hUpbI KaK TPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX
3¢upoB

JXKupsl: THAPONN3, TPUMEHEHNE,
Ouonornyeckas poib JKHPOB

YTrneBoasl: cocTaB, KilacCH(pHUKAIIS.
Baxueiinme npeacTaBuTeNu: TI0K03a,
bpyxTO3a, caxapo3a

25 HepenA

26 Hepens

27 Hepens

28

29

30

31

Kpaxman u nenirono3a kak npupoHbie
MOJIUMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoacozaep:xaliye opranHndeckue
coenuHEeHU»/ Beepoccuiickas
poBepoyHas paborta

OO01mas xapakTepuCcTHKa a30TCOIePIKAIITIX
OpPTaHUYECKUX COSTMHEHUI /
Bcepoccuiickas mpoBepodHas padboTa

AMMHBI: METHJIAMHAH U aHWJINH

28 HepenA

29 HepenA

30 HepenA

31 HepenA

32

AMUHOKHUCIOTH KaK aM(pOTepHbIS
OpTraHUYECKHUE COCAMHEHUS, X
ounosiornyeckoe 3Hauenue. [lenrunel. benku

32 HepgenA




33

KaK IIPUPOJHBIC BBICOKOMOJICKYJISAPHBIC
COCOAMHCHU A

OCHOBHBIC TTIOHATHS XUMHUHU
BBICOKOMOIJICKYJIAPHBIX COG,Z[I/IHCHI/Iﬁ

33 HepenA

34

OcHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacT™Maccel, KaydykH, BOJIOKHA

34 HepenAa

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHYECKUH JIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTypanus aTOMOB

1 Hepena

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XMMu4decKkux annemeHToB /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XAMHYECKHUX 3JICMEHTOB M UX COCIMHCHUM I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
Pa3BUTHH HAyKU

2 HegenAa

3 HepenA

CrpoeHue BeniecTBa. XMMUYECKas CBS3b, €€
BU/JIb; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoiHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAaX.

HcTuHHBIE U KOJJIOUAHBIE PACTBOPBHIL.
MaccoBas 107151 BEILIECTBA B pacTBOPE

4 Hepens

5 Hepena

6 HeaenAa




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanmst XaMUUeCKUX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

Cxopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHYECKOE paBHOBECHE

[TpakTudeckas padora Ne 1. «Bnusiaue

pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

7 HegenA

8 HepenA

9 HepenA

10 Hepens

11

DnexTpoiauTHuecKas auccoruanus. [lonstue
0 BojiopoHOM Tokasarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHMYECKHUX BEIIECTB

11 Hepena

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [TonsiTre 00 2neKTpon3e
pacIIaBoOB M PacTBOPOB COJIEH

12 Hepena

13

14

KonTponpHas pabora no pazaeny
«Teopetndeckre OCHOBBI XUMUW)

Mertaibl, ux nojgoxenue B [leproauueckoit
cUcTeMe XUuMHUecKux aneMenToB J1. 1.
MeHzeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01ue pU3NIECKre CBOMCTBA
METaJIOB

13 Hepena

14 Hepena




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT
HaIPSHKEHUN METaJIOB

XUMHAYECKHUE CBOMCTBA BAKHEHIIINX

MeTaJuIoB (HATpHUH, Kaaui, Kaablluii, MarHUi,
ATIOMHUHHK ) U UX COCTMHEHUN

15 Hepena

16 Hepensa

17

XUMHUYECKUE CBOKMCTBA XpOMa, MEAU U UX
COeTUHEHUN

17 Hepena

18

19

20

XUMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U uX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
«Mertamb»"

Hewmer aJlJIbl, UX ITOJIOKCHUC B
Ileproanueckoi cucreMe XUMUYECKUX
asneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

18 Hepena

19 Hepens

20 HepenAa

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

21 HepenAa

22

23

24

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COEeTMHEHNN

XuMHUecKue cBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

XHUMHUYECKUE CBOMCTBA yIIIepo1a, KPEMHUS U
UX COeOUHEHUU

22 HepenAa

23 HepenAa

24 HepenAa

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAUIOB U UX
COECTMHEHUN

25 Hepensa




O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
teme «Hemeramisly. Belaucnenns mo

26 y 1 26 HepenAa
YPaBHEHUSAM XMMHUYECKHUX PEaKLMN U
TEPMOXUMHUYECKUE PACUETHI
[Tpaktuueckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1 27 Hepensa
"HemeTtaist"»

73 Konrponbnas padora no remam «MeTtasuibhy | 28 Hepens
u «Hemerannsn»

79 Heopranuueckue u opraHuyeckrue KUCIOThI. 1 29 Hepens
Heopranuueckue u opraHuueckre OCHOBaHUS
AMboTepHbIe HEOPraHUYECKUE U

30 opraHuyeckue coequHeHus. ['enernueckas | 30 Hegens
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Posib xuMum B o6ecrieueHnH SK0JI0rHYeCKOoi,

31 SHEPreTUYeCKON U MUIEBOI 0€30MacHOCTH, 1 31 Hepena
Pa3BUTUU MEIUIMHBI
[TpencraBienus o0 0OIMMX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIILIEHHOIO MTOIY4eHUS 1 32 Hepens
BaXHEMILINX BEIIECTB

33 YenoBek B MUPE BEIIECTB H MATEPHAIOB 1 33 Heaena

34 XuMHA U 300pOBbE YEIIOBEKA 1 34 Hepens

OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOU IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MEpHs, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCO/ICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OCNKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCTIONB30BAaHUM  BAKHEHIIMX HEOPTaHMYECKUX ¢ OPraHUYECKUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopmMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHblE MPHU3HAKU
MOHATUN,  YCTaHABIMBATbL WX  B3aMMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IOHATHSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COSTUHEHUIN

c(hOPMUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPTaHUYEeCKUX
BEIIECTB I WIIIOCTPALMA MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIMHEHMs), JaBaTh UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

L.5

ChopMupOBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opraHnuyeckux BemecTB A.M. bytnepoBa miis o0bscHeHus
3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM . BBICOKOMOHCKYHHPHI)I@ COCAMHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHMAJIBHBIE Ha3BaHUS
OTJENIbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJIOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTIIo3a,

[JIMLMH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaTh COCTaB, CTPOEHHUE,
(dbu3nYecKkne W XUMUYECKHE CBOWCTBA TUIHYHBIX MPECTaBUTENEH
pPa3IUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, dTaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, mermnOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOJb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTBHI, TJIFOKO3a, Kpaxmaj, IeJUIIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NIPEACTABUTEISIMA  PA3JIMUYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peakuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIt

24

CdopMupoBaHHOCTH YMEHUS XapaKTEepU30BaTh HWCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPhS (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), KCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS JJI1 DPUHATHS pEUIeHUHd B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIIOATh TpaBUia IOJB30BaHUS
XUMHUYECKON MOoCcynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO na60paT0pHHx XUMHUYCCKHUX OIIBITOB

33

CdopmupoBaHHOCT YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpaICHHS] OPraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIUN
OpraHWYECKUX BEIIECTB, JICHATypalus OEJIKOB IpU HarpeBaHHH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUMU C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIlleHUH C BEIIeCTBAMU U J1AOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

34

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCICHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WU
IPOAYKTa peakLUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WIIM MPOAYKTOB PEAKIINN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CpopMUpOBAaHHOCT, yMEHUH COOJO/IaTh TMpaBUjiia AIKOJIOTHYECKU
1e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JA€ATEIHLHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpeabl, OCO3HaBaTh OMACHOCTh BO3JCMCTBUS HAa JKMBBIE OPraHU3MBI
omnpeAeNEéHHBIX OPraHWYEeCKUX BELIECTB, MOHMMAas CMBICI TOKa3aTels
MK (mpenenbHO AOMYCTUMON  KOHIIEHTpAllMK), TIOSICHATH Ha
IIpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHHUS HUX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Brnagenne cuctemMoil XMMUYECKMX 3HAHUW, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-dIIEKTPOHHBIE OPOUTAITH AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTaJUIMYecKass pemérka, TUIbl XUMHYECKUX peakUuui
(OKHCITUTENIbHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHUYECKUE,
peakuuy HOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALUS, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKON pEaKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsSl DIEKTPOJUTHYECKON aucconuanuu, [lepuogumueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MONYyYeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIINX
HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEIHbHOCTH

YCJIOBCKaA

1.2

CdopMupoBaHHOCTh yYMEHUW BBIABIATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIME
MOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCAMETOB

1.3

1.4

L.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMH MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMUYECKUX SBJICHUN (HaONoJeHHe, W3MEpEeHUe, OSKCIEPHUMEHT,
MO/JIEJIUPOBAHHE)

ChopMUpOBaHHOCTb YMEHUH ONpEAENsATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XWUMHYCCKUX OJJICMCHTOB B COCAHMHCHHUAX PA3JIMYHOIO
COCTaBa, BHJ  XUMHUYECKOHM CBs3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCAUHEHUSAX, TUIl KPUCTAIIIMYECKON
PEIIETKN KOHKPETHOTO BEIECTBA (aTOMHAs, MOJEKYJISpHasi, MOHHas,
MeTaJUTHIeCKas)

ChopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BCIICCTB, TCIINIOBOMY B(I)(bCI(Ty pcaknuuu, H3MCHCHHIO CTEIeHEH




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYaCTHIO

KaTaJlnu3aTopa)

1.7

1.8

ChopmupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEaKLUN
MOHHOI0 OOMEHA, YUUThIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM NYTEM HWOHBI, NPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHU4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmMupoBaHHOCTD yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunnun Jle HlaTenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIIEMOHCTPUPOBATH €ro
CUCTEeMATHU3UPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHS  «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAUWHEHHMI MO MEpUoJaM W rpymnmnam

[Iepnoanueckoi cucteMsl XuMu4ecKux 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILIECTB Pa3INYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYHUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWYECKUMU  BEUIeCTBAMM  C  [OMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBAaTh  INPUHAAJIEKHOCTh

HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMNpENeNEHHOMY Kiaccy




(rpymnme) coenMHEeHU (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAJIBI,

OKCH/JIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBIieHUST (OpMYyJ BEMIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKAAaTh  CYIIECTBOBAHME  T€HETUYECKOM  CBA3ZM  MEXKAY
HEOPraHUYECKUMHU BEIIECTBAMHU c TTOMOIIIBIO YpaBHEHHI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHYECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TIPUCYTCTBHU
KaTajn3aTropa, ONpelesICHHe CpPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HMHIMKATOPA, BIHMSHUE PAa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKON peaklMd, pPeaKIuu HMOHHOTO OOMEHa,
KaueCTBEHHbIE PEaKUu Ha Cyiab(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTHOH aMMOHHS, pEIICHHE OSKCIICPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertamie» U «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKH
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opynoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUHl COOTBETCTBYIOLIMX

peaKI_II/Iﬁ )51 (I)OpMy.]'II/IpOBaTB BBIBOJbI HAa OCHOBEC 3TUX PE3YJIbTATOB

CdopmupoBaHHOCTh YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKON TOCY0M M JIa0OpaTOpHBIM O0OpYyAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHUYECKHE
MPOLIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH MPEACTABICHUN 00
o0IMX HAyYHBIX TPUHIUIAX W  OKOJOTHYECKUX  MpodieMax

XUMHYCCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHayLIHOﬁ KapTUHBI MHpa, pPOJIM XWUMHHU B IIO3HAHWU




3.2

33

SBJIEHUN TPUPOIBI, B (OPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOW st
pelleHrs NPAaKTHYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XMMUYECKYI0 HMH(OpMaIUio, MOIYy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yYMEHHI COOMOATh TIpaBHUIA 3KOJOTHYCCKHU
1[eJIeCO00pa3HOr0 TMOBEACHUSI B OBITY M TPYIOBOH JEATEIBHOCTH B
LEISIX COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOUICH MPUPOIHON

cpebl
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3.5

Oco3HaBaThb OMNAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
OIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokaszarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHSI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIUYHCIICHUS c
WCIIOJI30BAHUEM TOHSITHS «MaccoBasi JIOJIA BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIICHHH Ta30B IMPH XUMHYECKUX PEAKIUSAX, MAaCChI
BEIIECTBA WM 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAcTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOro d(eKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUSI OpPraHUYECKUX
coequHenniit A.M. ByrnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMynbl OpraHMYEeCKHX BemIecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KiracCUpUKAIMKA OPraHUIECKUX BEIIECTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTeMaTHuYecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaKHEUIIINX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaxXOXJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC
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ANKEHBI: COCTaB W CTpPOCHHC, TOMOJIOTHYECKUI pAaa. OTHIEH H IMPOIUWIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATaAlWU, OKUCICHUA H

HOJ'II/IMepl/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: cTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noiaumepusanuu). [lonydyeHne cHHTETHUECKOTO

KayuyKa U PEe3HHbI

24

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMIA TpeACTaBUTENb aJIKHMHOB: COCTaB, CTpOEHHE, (U3NYECKUEe W
XUMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINY,

TOpPEHMsI ), TOJy4YEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKME€ M XHMUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS), IOIy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3nyeckue M XUMHUYECKHE CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUA WM HUTPOBaHUs), MOJIYYEHHE M INpPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTHuyeckasl CBSI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1acCcaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPOa0B. [IpupoaHblil ra3 u nonyTHele HeTIHbIE




3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoOsl nepepaboTKi HeTU: MEPETOHKA,
KPEKUHT (TePMHUYECKUH, KaTaluTu4eckuil), nuponus. [IpomaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €r0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIC OTHOATOMHBIE CIUPTHL. METaHOJ M ATAHOJI: CTPOCHUE, PU3HUECKUE
U XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBIMM  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYyJJaMl COUPTOB. JlelicTBME METaHOJia M ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPHUH: CTPOCHHE, (DU3UIECKHUE U
XMMHYECKHE CBOMCTBa (B3aMMOJICHCTBHME CO  IIEJOYHBIMH  METaJlIaMH,
KaueCTBEHHAsl peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleiicTBME HaA OpraHusm

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoI:  CTpOEHWE MOJEKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpenona
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3.5

3.6

4.1

Anpaerunpl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, GU3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEaKlMM OKUCICHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

OnHOOCHOBHBIE TpefieNbHbIe KapOOHOBBIE KHUCIOTHI. MypaBbuHas U YKCyCHas
KHCIIOTBI: CTPOEHHE, (PU3NUECKUE U XMMHUECKHUE CBOICTBA (CBOMCTBA, OOIIME JIIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CreapuHOBasi MU OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla Kak COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeNiCTBHE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonoruueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKaus yriaeBoaoB (MOHO-, AW- U MOJHCAXapHJIb).
I'moko3a — mpocTedmmid MoOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
¢du3nyeckre 1 XUMHUYECKUe CBOMCTBa (B3aumozelicTBue ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepeOpa(l), BoccraHoBieHue,
Opo’KeHHE TIJIIOKO3bI), HAXOXXJIEHHE B MPUPOJE, MpUMEHEHHue, Ouojornyeckas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u memnono3a Kak
pUpOAHbIE MoiauMepbl. CTpoeHHE KpaxMmana M Leurosio3bl. Pusznueckue u

XHUMHUYECKHE CBOMCTBA Kpaxmalia (TI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,ZLOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKuUC COCANHCHUA

AMHHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIAUHCHUS. dusznueckue u

XUMHUYECKHE CBOMCTBA aMHWHOKHCIOT (Ha TpuUMepe TIHIuHa). buomormdeckoe




3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI

4.2

benku kak mpHpPOIHBIE BBICOKOMOJICKYJSIpHBIE coequHeHus. llepBuunas,
BTOpUYHAS M TPETUYHAs CTPYKTypa OelKOB. XHWMHUYECKHE CBOMCTBAa OEJIKOB:

TUApOJInN3, ACHATypalusd, KaYCCTBCHHBIC pCaKIIUKU Ha Oenku

BricokoMoueKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MIOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALINH, CPEIHAS MOJIEKYIIIpHas
macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUH —
MIOJINMEPU3aLUs U TTOJMKOHIEHC AL

OKCIlepUMEHTAIbHBIE METO/Abl M3Yy4YeHMs BELIECTB W UX IPEBpaLICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoMa, W30TOMNBI. DJIEKTPOHHAs 000JIOUKA.
DHEpPreTUYEeCKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIIH, S-, p-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacIpe/iesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

TNEPBLIX LIeTHpéX IepruoaoB. 9J'IeKTpOHHaH KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema XuMHIecKux 3iaeMeHToB 1. 1.
MenaeneeBa. CBA3b NEepUOAMYECKOrO 3akoHa M Ilepmoanueckoid CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB XUMHUYECKHUX OJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyIIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABI XUMHUYECKOW  CBSI3U
(koBaJieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTandeckas). VoHBI:
KaTHOHBI U aHWUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTHOCTS. BHCKTPOOTPI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

L.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMICTBa
BEIIECTB OT THIMA KpUCTAUIMYECKOM pem€Tku. IloHsaTHE O auMcnepcHbBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JIA BEUICCTBA B




pacTtBope

1.6

1.7

Kinaccudukanms HeopraHm4eckux coeqnHeHnid. HoMeHkiiaTypa HeopraHm4ecKux
BEILIECTB

Xumuueckas peakuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOM M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacCChl BEIECTB,

3aKOH COXpaHCHUA U IIPCBpAlICHUA SHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOparumble peakuuu. XHUMHYecKoe paBHoBecue. DakTOphl, BIHAIOLIME HA

cocTosiHue Xumuieckoro papHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

2.2

DnexTponuTrueckas aucconuanus. CuiabHbIe M cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpalIbHAs, IIeJIOYHas1. Peakiium HOHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa m 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOMCTBAa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MPUMepPe KUCIOpOo/ia, Cephl,
docdopa u yrnepoaa)

XUMUYECKHE CBOWMCTBA BAKHEHIIMX HEMETAJIOB (TaJlor€HOB, CEphI, Aa30Ta,
dbochopa, yrmepoga U KpeMHHUS) U HUX  COCAUHEHUH  (OKCHIOB,
KHCJIOPOACO/ICPKAINX ~ KUCIOT, BOJOPOIHBIX coeanHeHwit). [IpuMeneHue

BOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

2.3
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Meramnbl. Ilonoxenne meramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIiiaBbl METAJIOB.

DNEKTPOXUMHUUECKUN Psijl HAIIPsHKEHUH METallIoB
XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAIOB (HATpUM, Kaiuil, KallbLIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, >K€JIe30, MeIb) U HUX coenuHeHuit. OO0mme

CHOCOObI MOJTYYEHHs] METaUIOB. [I[pruMeHeHne MeTasuioB B ObITY U TEXHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIUICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

3.2

Pone xuMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHEL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX MMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA
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BOXHEHIIMX BelIECTB. UenoBEK B MHUpPE BELIECTB U MATEPHAIIOB: Ba)KHEWILIHE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUHOHHBIE MaTEpUalibl, KPacKH, CTEKIO,
KepaMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYECKUE U
MUHEpaJIbHbIC YI00pEHUS

XUMHUA UM 3J0pOBbE YEJIOBEKA: IpaBWJIA MCIIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MCITOIB30BaHUS MperapaToB OBITOBON XUMHH

B IIOBCEHEBHOMU KU3HU
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OBPA30OBATEJBHOI'O ITPOLECCA
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° Xumus, 10 xmace/ Pymsutuc T'.E., ®@enpaman @D.I'., AknuoHepHOE
obmectBo «M3marenscTBO «IIpocBemieHne»
o Xumums, 11 xmace/ Pymsutuc I'.E., ®enpaman @.I'., AxumonepHoe

obmectBo «M3natenbeTBo «IIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

o Xumus. «Koncrpykrop» Tekymiero kontposisa. 10 kmace/ Kazannes HO.
H., Axunonepnoe o6mectBo «M3narensctBo «IIpocserienue

o Xumus. «Koncrpykrop» Tekymiero kontpoiisi. 10 kimace/ Kazannes HO.
H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienue

e Xumusa. 10-11 xnaccel. TpeHUpOBOUHBIE W TPOBEPOUHBIC PAOOTHI.
OI'OC/ Papgeuxuit A. M., AxuuoHepHoe obOmiectBo «M3marenbcTBo
«IIpocsemienne»

o Xumus. 10-11 knaccel. ba3oBelil ypoBeHb. [[ugakTudueckuii Marepuan K
YMK TI'. Pynsutuca, ®@. ®enpamana. GI'OC/ Paneuxuit A. M., AKIIMOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenue»

o Xumus. Ypoku B 10 wmacce/ I'apa H. H., AkmuonepHoe oOIIECTBO
«3narensctBo «IIpocBemenue»
o Xumus. Ypoku B 11 kmacce/ I'apa H. H., AxuuonepHoe o001IeCTBO

«M3parensctBO «IIpocBenienne»
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