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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMHUM Ha YpOBHE CpeAHero oOmero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHA OT 29.12.2012 No 273-03 «O6
obpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpeAHEro o001ero oOpa3oBaHUS
(POII COO0), IPEICTABICHHBIX B DenepanbHOM rocyJapCTBEHHOM
obpazoBarensHoM craHmapte COO, c¢ yu€rtom Konmenmmm mnpenomaBaHus
y4eOHOro mpeameTa «XuUMHUs» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJIOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OMNpPE/IETICHUIO
oOmieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, II0JIy4aeMOe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBIAETCS HEOThEMJIEMOM YacThlO0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, NPUCYILIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTU KacaloTCs
MO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YEeJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEJHEro o0IIero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESIEHbl B
nporpaMmMe MO0 XMMHUHM C Y4YETOM CNEUU(PUKA HAyKH XUMHUH, €€ 3HAUYCHHUS B
MO3HAHWU TPUPOJbI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
oOmMX weaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XuMUsL KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0CO0YyI0 poiib B
COBPEMEHHOW LMBWJIM3ALMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUagbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YENIOBEKa, KOoTopoe (hopMHpyeTcs B XMMUU Ha OCHOBE NMOHMMAHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHo B3auMOAEHMCTBYS C APYITMMHU €CTECTBEHHBIMH HayKaMH, XMMUS CTasa
HEOTHEMJIEMOM 4acThI0 MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO



TpyJa W JKH3HU KaKIoro wieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujlaTesibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MacCHOCTU U OXPaHbI 3JJ0POBBSI.

B cootBercTBUM C OOHMIMMM LENSIMH U TPUHIIMIAMHU CPEIHEro O0OIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJIKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBnsOmuMHA  TIpeaMeTa «XUMHUS» SBISIOTCS 0a30BbIe KYPCHI —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4eckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU W3yUYECHUU
npeaMera o0ecleurBaeT BO3MOXKHOCTh PAcCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepxkanusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOopraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO0 TIOAXOJa K U3YYEHHUIO Y4eOHOro wMarepuajia u OOyCJIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAaIOTCSI HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXHUMHUYECKHMX M DIJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILIECTBAX JAIOTCSI B Pa3BUTUU — OT YIJIEBOJOPOJOB JO CJIOXKHBIX OMOJOTHUUECKHU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHndeckod XUMHM IOJY4YarOT Pa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIET0o 0Opa3oBaHHUs NEepBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

ITon HOBBIM yTJIOM 3peHust B TmpeaMere «XuMus» 0a30BOr0 YpPOBHSA
paccMaTpUBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMHUS» OOyYaromMMCsl TMPEIOCTaBIISIETCSI BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX TO3HUIUH,
rIy0o)ke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA OSTOr0 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONIEH U TPOTHO3UPYIOIICH.

Enunnas cucrtema 3HaHUM O BaXKHEMIINX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TaAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoJiHsgercs B Kypcax 10 u 11 kmaccos



AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTHUUECKUA W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XHMHH C
JPYTMMHU HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOM M MPAKTUYECKOU
NESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHUIO
OpUMEHATh €€ I TONOJHEHUs 3HAHWM, penieHUus MWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1ienomM copepxanue yueOHOro
npeaMera  «XUMHUS»  JaHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOYYAIOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI JUISI TTOHUMAHHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHHMUYECKOTO
OpraHMYeCcKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTpPOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SBJICHUA MMyTEM OJKCIIEPUMEHTA U
peIICHUsT TMPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH W TEOPETHYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKke mpo0eM cOepekeHUs YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B 1muane pemieHus 3amad  BOCHUTAHUS, Pa3BUTHS U COLUATU3AIMU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU TMOJXOJbl K OIPEIEICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHue
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICATEIBHOCTU: pEIICHUs TMpoOJieM, TIOWCKa, aHalu3a u
00paboTku nHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMbITa PAKTUIECKOM
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemojgaBaHus XMMHUUM KaKk Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, IPH OPEICICHUH
COJICPKATEJIbHOW XapaKTepUCTUKU I1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JEATEIIbHOCTH 4YEeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOU NMOAXOJ K OINPEACICHUIO LIEJEH W3y4YEeHUs
npeaMeTa SBISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHMs TJIaBHBIMHM LIEJISAMH H3Y4YEHUS IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIFOTCSA:

. dbopMuUpOBaHHE CHCTEMbI XUMUUCCKUX 3HAHMM KaK Ba)KHEHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOU
JIekKAT KIIFOYEBbIE MOHATHS, (yHIAaMEHTAJIbHbIC 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHUE Ss3bIKa HAyKH, YCBOCHHWE M TMOHUMAHHE CYIIHOCTH JOCTYIHBIX



0000IIEHNIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH

UX Pa3BUTHUS U CTAHOBJICHHS,

. dopMupoBaHHEe U pa3BUTUE TMPEACTABICHUN O HAYYHBIX
METOJaX MO3HAHUS BEIIECTB U XUMHUYECKMX peakUuid, HEOOXOIUMBIX IS
IpUOOpETEHUs] YMEHUI OpPUEHTHUPOBATHCS B MUPE BELIECTB U XUMHUYECKUX
ABJICHUM, UMEIOIUX MECTO B MPUPOJE, B NPAKTHUYECKON U ITOBCEIHEBHOMN
KU3HH;

. pa3BUTHE YMEHUH M CIOCOOOB JESTENBHOCTH, CBS3aHHBIX C
HaOJIIOJIEHUEM U O0BSICHEHHEM XUMHUYECKOIO SKCIIEPUMEHTA, COOII0ICHUEM
IpaBUJI OE30MIACHOTO OOPAILEHUS C BEILIECTBAMHU.

Hapsiny ¢ aTuM, copepskarenbHas XapaKTepUCTUKa LEJIed U 3a/1a4 U3yYEHHUS
IpeaIMETa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCA — MPEeANoYTEeHUE
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcO0aMU U
YMEHUSIMH aKTHBHOTO IOJIYYECHHS 3HAHUU W NPUMEHEHUS UX B PEAIBHOW >KU3HU
JUISl peLIEHUs TPaKTUYECKHUX 3a/1ay.

B cBf3u ¢ 3TUM TOpU HM3YyYEHUU NpeaMeTa «XUMHUS» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, KaK:

ajanranus o0yJaroumxcs K yCJIOBUSAM JTUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMU M HX
PUMEHEHUEM;

dbopMupoBaHre y OOYyYalOIMUXCS KIIOUEBBIX HABBIKOB  (KITHOYEBBIX
KOMIIETEHIINH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOAUMBIX [JIs MPUOOPETEHUs: OmbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XWUMHH, a TaKxke g OLUEHKHM C TO3ULUU
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPTraHM3M YEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE IO3HABATENIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yUaroIMXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIE MH(DOPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHHe W pa3BUTHE Yy OOYYaAIOIIMXCS acCCOIMAaTUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HaOII0JaTENbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,



KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, TIPH TUTAHUPOBAHUU U TTPOBEICHUH
XUMHUYECKOTO IKCIEPUMEHTA;

BOCIIUTAHWE Yy OOyYaromuxcsi yOeKAEHHOCTM B T'yMaHUCTHYECKOM
HaIpPaBJICHHOCTH XUMHM, €€ BaXXHOW POJM B PEIICHUH TJI00AIBHBIX MpoOIeM
pPalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIICHUS K TPHUPOJEC M CBOEMY 370pPOBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIB30BaHUs TIOJIYYEHHBIX 3HAHUM JUISI TPUHSTHS TPAMOTHBIX pElIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMHUUYECKUMU SBICHUSMH.

B ydebHOM maHe cpemHero oOmiero oOpa3oBaHMs TpeaMeT «XUMUS)
0a30BOr0 YpOBHSI BXOJUT B COCTaB MPEIMETHOU 001acTu «ECTeCTBEHHO-HAYUHbIC
PEAMETHI.

OOGmiee 4ucIO YacoB, OTBEACHHBIX I M3YyYCHHUS XHUMHH, Ha 0a30BOM
YpOBHE cpeqiHero ooimiero oopa3zoBaHus, cocrabisieT 68 dacoB: B 10 kmacce — 34
yaca (1 gac B Henenmo), B 11 kitacce — 68 yacoB (2 yaca B Hezelnto 1 yac B HEJEIO
3a cu€t obOs3arensHOl yactu OOII OOO, pgonmonHUTENbHBIA Yac (opmupyercs
y4aCTHUKaMU 00pa30BaTENIbHBIX OTHOIIICHUIA.



COILEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM

IIpenMer opraHn4YecKOW XUMHUHU: €€ BO3ZHHMKHOBEHME, Pa3BUTHE U 3HAYCHUE
B IOJyYCHHH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOEHUS OPraHHYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE N0JI05KkeHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o knaccupukauu opraHndeckux BemiectB. Homenkiarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMs
BAKHEHMIINX IPEICTABUTENCH KJIACCOB OPIraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOJBl M3YYEHUs BEWIECTB M WX IPEBPAICHUN!
O3HAKOMJIEHHME C 00pa3suaMy OpPraHWYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHue, 0OOyTJIMBAaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMU psiaA. MeTaH M dTaH —
IpOCTEHIINE NPEACTaBUTENN AaJKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psi. DTUIIEH U TPOIMIIEH —
pOCTEUIINE TNPEICTABUTENN AaJKEHOB: (U3MUYECKME M XUMUYECKHE CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCICHUS WU
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: OytagueH-1,3 u mMetunOyraaueH-1,3: cTpoeHue, BakHEHIIHE
XUMUYECKUE CBOMCTBa (peakuus noiaumepusanuu). [lomyyeHne CHUHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJNKUHBI: COCTaB W OCOOEHHOCTH CTPOEHHS, T'OMOJIOTHUECKHHA psI.
AlLleTUIEH — NOpOCTEUIIMM MPEACTABUTENb aJKUHOB: COCTaB, CTPOEHUE,
bu3nUecKue u XMMUYECKUE CBOMCTBA (PEakLMK THIPUPOBAHHUS, TaJOTEHUPOBAHUS,
rUpaTaluu, TOPeHus ), MoJIyyeHue U NpUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (GuU3MUECKUEe U XMMHYECKHE CBOMCTBA
(peakiuu rajoreHupoBaHUs U HUTPOBaHMS), MOJIYUEHUE U IpUMEHEHUE. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoONyYeHue u npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIMMHA K
Pa3JIMYHBIM KJIACCaM.




IIpuponHble MCTOYHUKM yINIEBOAOPOAOB. IlpupoaHblii ra3 W NOIyTHBIE
HepTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKU), mupoau3. IIpomykTbl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIbHBIE METOJIbl WM3YYEHUs BEUIECTB M WX IPEBpPAlICHUMN:
O3HAaKOMJIEHME C o0Opa3lamMu IJIaCTMAacC, Kay4dyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BO/IHBIX, POBEACHNE IPAKTUUECKON PabOThl: MOJyUYEHUE STUIICHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnble 3a1aum.

Bbluucienuss Mo ypaBHEHUIO XUMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenpHple ONHOATOMHBIE CHUPTBI. METaHOJN W 3TAHOJN: CTPOEHUE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWW C AaAKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BonopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBL. OTWICHIJIUKOJIb W T[JULEPUH: CTPOEHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [I[puMmenenne rmunepusa u STUICHIJIMKOIIA.

deHol: CTpOCHUE MOJICKYNBl, (U3MYECKHE W XHMHYECKHE CBOWCTBA.
Tokcuunocth Genona. [lpumenenue gpenona.

Anpnerunipl - M kemowusvl.  POpMaNbAETHI, ALETAIBIETUI:  CTPOECHHUE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAUECTBEHHBIE PEAKLIMN ), IOJyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasi KMCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue Ajig Kiacca KUCIOT, peakuus 3TepuuKalim), MoayyeHue U NpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KUCJIOTHl KaK MPEIACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JAeHCTBHE.

Cnoxsble 3(QuUpbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
POJIb JKUPOB.

VYrneBoapl: cocTaB, KiaccupuKauusg — yrieBoaoB  (MOHO-, JAH- U
nonucaxapuipl). ['0ko3a — MpoCTeHIMiA MOHOCaXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugom Menu(Il), oxucienne ammuadHbiM pactBopoM okcuaa cepedpa(l),




BOCCTAHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononorunyeckas poiib. @otocuHre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u mnemnonosa kak npupoaHsie noauMmepsl. CTpoeHHe Kpaxmana U
nenoa03bl.  dusnueckue W XUMHUYECKHME CBOMCTBA Kpaxmayia (THIpOJIHU3,
Ka4ueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAJILHBIE METOJIbI M3YVUYCHHUS BEIISCTB M HMX IIPEBPANICHUM:
MIPOBEICHNE, HAOJIIOJICHHE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIMHW OJHOATOMHBIX CIIUPTOB (OKHCJIEHHE STaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIMIEPUHA C
ruapokcugom meau(1l)), anpaeruaoB (OKUCICHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumojnelcTBUE Kpaxmalla C HOJOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIJIOTHI.

Pacuérnbie 3a1a4u.

Beruncnennss 1mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOr0 BEHIECTBA WJIM MPOJAYKTA PEAKIHNH MO M3BECTHBIM MAacce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM).

A30TcoaepxKalne OpraHun4eCKUe COCTUHEHUS.

AMMHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHuYecKue coeauHeHus. dusznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha IpuMmepe IuiuHa). buonorumdeckoe
3HAYCHUE aMMHOKHUCIOT. [lenTuapl.

benku kak mpHpOAHBIE BBICOKOMOJEKYJSIpHBIE coequHeHus. llepBuunas,
BTOpUYHAsi U TpEeTUYHas CTPYKTypa OeiIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakliy Ha OeJKu.

OKCHEpPUMEHTAIBHBIE METOJIbl WM3YYEHUs BEUIECTB M WX IPEBPALICHUMN:
HaOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouIeKyJIsIDHBIC COeIMHEHUS

OCHOBHBIE NOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEHCALUS.

OKcnepuMEHTAIbHBIE METOAbl HM3VUCHHSI BEIIECTB M HMX IpPEBpAIICHHI.
03HAKOMJICHHE C 00pa3llaMH MPHUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaIMeTHbBIE CBSI3H.

Peanuzanus MexxnpeaMETHBIX CBA3€U NPU U3YYEHUH OPTAHUYECKON XUMHUU
B 10 Kiacce ocCymiecTBIsAETCS 4Yepe3 HMCIOIb30BaHWE KAk OOIIUX €CTECTBEHHO-
HAYYHBIX TOHSTUW, TaK W TOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmme ecTecTBEHHO-HAy4YHbIE TMOHSTHS: SBJICHHE, Hay4dHbIM (QaxT,
TUMOTE3a, 3aKOH, TEOpHUs, aHalIW3, CUHTE3, KiIacCU(UKAIUSA, MEePHUOTUYHOCTD,
HaOII0/IEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOICTUPOBAHNE.

®dwuszuka: Marepus, OJHEpPrHs, Macca, aTroM, OJCEKTPOH, MOJEKYyJa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U CIUHHIIBI HX H3MECPCHHSL.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BelIecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(hepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC NCKOMIaeMbIe, TOTUIHBO,
pecypchl.

TexHoNOTHS: TMHUIIEBBIE TPOIYKTHI, OCHOBHI PAallMOHAIBHOTO THTAHUS,
MOTOIIIME CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpeTnapaThl, MaTepruaibl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMUMHH

XUMUYECKH 3JIeMEeHT. AToM. Sapo artoma, H30TOMNBL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepnonnueckuit 3akoH u Ilepuoanueckas cucrema XUMHYECKUX 3JIEMEHTOB
. . Mengeneea. CBa3b nepuoanvecKkoro 3akoHa u llepuoamdeckoil cuctemsbl
xuMHa4deckux dneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHON TEOPHUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MEepUOANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XHUMHYECKAs CBsI3b. BUAbl XHUMHUYECKOW CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBII U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MONEKYIApPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.



[TonsiTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPBL.
MaccoBast 10J1s BelIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOpPraHUYECKUX BellecTB. ['eHeTMdeckas CBA3b HEOPTaHWYECKUX BEIIECTB,
MPUHAJICKAIUX K Pa3]IMYHBIM KJIaccaM.

Xumudeckass peaknms. Krnaccupukarmumss  XUMUYECKHX — pPeakluid B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUM ITPU XUMUUYECKUX PEAKIIMSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (GakTopoB. OOpaTUMBbIC
peakuuu. Xumudyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHHUE
xuMHA4ecKkoro paBHoBecus. [Ipunnun Jle [Hlatense.

Onektposmtryeckas auccormarnus. CuiabHbIE W CIIa0ble AJICKTPOJIUTHI.
Cpena BOIHBIX paCTBOPOB BEILIECTB: KUCTAsl, HEUTpaJIbHAs, ECTOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEPUMEHTAIbHBIC METOJIbl HM3YYECHHUSI BEIIECTB W WX MPEBPAIICHUN:
neMoHcTpanust tabnui «llepuoguyeckass cucremMa XUMHUYECKHX 3JEMEHTOB JI.
W. MenneneeBay, U3ydeHUE MOJCIECH KPUCTAJUIMYECKUX PEIIETOK, HAOI0/ICHHE
U OINUCAaHHE JEMOHCTPALIMOHHBIX M JTAOOPATOPHBIX OMNBITOB (pa3iiokKEHUE
IIEPOKCUJa BOIOpPOJA B MPUCYTCTBUM KAaTaau3aTopa, OIPEICIICHUE CpPEIbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATIBHOTO UHNKATOPA, PEAKIIMM HOHHOTO
oOMeHa), MPOBEJICHUE MPaKTUYECKONU paboThl «BiausiHue pa3iuuHbIX (aKTOPOB Ha
CKOpPOCTb XUMHUUYECKOU PEAKLINIY.

PacuérHble 3a1a4u.

Pacuétsl 1O ypaBHEHMSIM XHUMHYECKUX pEaKIUid, B TOM YHCIIE
TEPMOXHUMHUYECKHUE PaCU€Thl, PACUEThl C HCMHOJIB30BAHUEM TMOHATHUSL «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxkenne HemeramoB B Ilepuoamyeckor cucreme
xumuueckux aemeHToB JI. M. MenneneeBa U OCOOEHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAKHEHIIIMX HEMETAIJIOB (TaJoreHOB, CEphl, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IpuMeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenne mertamioB B [lepuognueckoil cucreMe XUMUYECKUX
anemeHToB [[. Y. MenneneeBa. OCOOCHHOCTH CTPOCHHUSI DIECKTPOHHBIX O0O0JIOUYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPHM, Kalauil, KajablUi,
MarHui, aJlOMUHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.




OO6mue crnocoOwl monyyeHus: MeTauioB. [I[pumeHeHre MeTanaoB B OBITY U
TEXHUKE.

OKCIIepUMEHTAILHBIC METOJIbI M3YUYCHHS BEIISCTB W WX TPEBPAIICHUIA:
U3ydeHHe KOJUICKIMH «MeTamabl M CIUIaBb», 0Opa3lOB HEMETAJUIOB, PEIICHHE
IKCIIEPUMEHTAIbHBIX 3a]a4, HaOJIOJCHWE U OIMCaHWe JEMOHCTPAI[MOHHBIX H
71a00paTOPHBIX OIMBITOB (B3aMMOJEHCTBHE THAPOKCUIA AFOMUHUS C PACTBOPAMH
KHCJIOT U MIEeNI0OYEH, KAYeCTBEHHBIC PEaKIIMU Ha KATUOHBI METAILIOB).

PacuérHble 3a1a4u.

Pacuétel Macchl BemecTBa WM 00bEMa ra30B MO HW3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
Y3 BEIIECTB UMEECT MPUMECH.

XHUMHSA U KU3Hb

Ponp xumuu B oOecrieyeHUH SKOJOTHYECKOM, SHEPreTHYSCKOM U MHUIIECBOMN
0€30MacHOCTH, Pa3BUTUM MEIUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBienuss 00 OOWMMX HAy4YHBIX MPUHLIMMNAX MPOMBIIUICHHOTO
MOJIYYCHUS BaXKHEUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB M MATCPUAIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTtepuasabl, KOHCTPYKIMOHHBIE MAaTE€pUalbl, KpPAaCKH, CTEKJIO, KEpamuKa,
MaTepuabl s 3JIEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE U MHUHEPAJbHBIC
ya00peHus.

XuMHsl A 3J0pPOBbBE YEJOBEKA: MpAaBHJIA MCIIOJb30BAHUSA JICKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO HCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpeIMETHBIC CBS3U.

Peanuzammss  MeXNpenIMETHBIX  CBSI3€M MpU  HM3ydYeHUH OOIIeH W
HEOpraHudeckol XuMuu B 11 Kiacce oCyllecTBISETCS Yepe3 MCIOIb30BAaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTecTBEHHO-HAYUHbIC MOHATHS: HAY4YHBIM (pakT, rUMoTe3a, 3aKOH,
TEOpHsS, aHalu3, CHUHTE3, KiacCU(pUKAIUsi, IEepUOIUIHOCTh, HAOIIOCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®du3uKa: MaTepusi, SHEPTUsi, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, UOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSTHHE BEIICCTBA, (PM3UYCCKHE BEIMYMHBI U CAUHHUIIBI UX
W3MEPEHMUS, CKOPOCTh.

buonorus: kierka, opraHu3M, DJKOCHCTeMa, Owmocdepa, Makpo- H
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOpHBIE TTOPO/IbI, MOJE3HBIE UCKOMAeMbIe, TOILIMBO,

PECYPCHI.




TexHomorus: XuMUUecKas MMPOMBINIJICHHOCTb, MCTAJUTYPIusi, MMPOU3BOACTBO
CTPOUTCIIbHBIX MAaTCPUAJIOB, CEIbCKOXO03I1CTBEHHOC IMpOU3BOACTBO, IIHUIIICBAs
IMPOMBIINIJIICHHOCTD, q)apMaLICBTI/I‘-IeCKaH IMPOMBIINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKHUX IIpCIIapaTtoB, IIPOU3BOACTBO KOHCTPYKOMOHHBIX MATCPHUAJIOB,
QJICKTPOHHAA IPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.



INJIAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA IIPOI'PAMMBI 110
XUMUHN HA BA30BOM YPOBHE CPEJHEI'O OBHIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjbTaTaM OCBOEHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHBIM U  TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI MPOrpaMM CPEIHEro OOIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM € CHCTEMHO-JEATEILHOCTHBIM TMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o01iero 00pa3oBaHwMsI BBIJICICHBI CIEAYIOMINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUMCKOM TpakJIaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

L[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUIN TUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaronIuxcsi pPyKOBOJICTBOBATHCS B CBOECH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIMYue MPaBOCO3HAHUS SKOJIOTUYECKOU KYJIBTYPhI U CIIOCOOHOCTU CTaBUTH
1EIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE PE3YNbTATHl OCBOCHHUS NpeaMeTa «XHUMHS» JOCTUTAlOTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujeasaMyd POCCUMCKOTO Tpa)kAaHCKOTO OOIIECTBAa, MPUHATHIMU B OOIIECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00y4Jarommxcs.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHUS TNpeaMeTa «XHUMHS» OTPAKAOT
c(hOpMUPOBAHHOCTh OIbITa IO3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
OOy4JaronIMXcs M0 peaqu3alyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskaIaHCKOr0 BOCIIUTAHUS

OCO3HaHMsI  OOy4YAlOIIMMHCS ~ CBOMX  KOHCTUTYLUHMOHHBIX  TIpaB |
00s13aHHOCTEH, YBAKEHUS K 3aKOHY U MPABOTIOPAJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMAax U TMPaBWIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH TPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEHIEHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;



CIIOCOOHOCTH TOHUMATh W NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHAIN3E PA3TUYHBIX BUIOB YI€OHOU ACSITEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOUIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HaCIeIuIo
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOLECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTHUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUS HAyKU €CTh PE3yIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeCa W I[I03HABATENIbHBIX MOTHUBOB B TOJYYEHHUH U TIOCIEAYIOIIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHNUS;

CIIOCOOHOCTH  OIICHMBAaTh  CHUTYyallMd, CBS3aHHBIE C XUMHUYECKUMHU
SBJICHUSIMH,

U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJCHHUE U MOCTYIKM CBOMX TOBApHUIIEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) hopMHupoOBaHHUSI KYJIbTYPHI 310POBbSI:

NOHMMaHUsl 1LIEHHOCTEW 3J0poBOro u 0Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMI0/IeHNs MpaBuil 0€30MacHOrO OOpalleHusi C BellecTBaMu B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHHS LIEHHOCTH TpPaBWJ HHAUBUIYAIbHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMUSI TIOCJIEACTBUNA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
NEeSTEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YacTUE€ B PEUICHUWU MPAKTUYECKUX 3a/ad
COI[MAJIbHOM HAIMPABJICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

HWHTEpeca K MPAKTUIECKOMY U3YYCHHIO MpodecCruid pa3InyHOro pojia, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIHHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYATLHONH TPACKTOPHUH
oOpa3oBanus, Oyaymied mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JIOTrNYeCKOTr0 BOCTIMTAHUS

AKOJIOTUYECKU LEIECO00Pa3HOr0 OTHOIICHHS K NPHUPOJAE, KaK MCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

NOHUMAaHUSl TJIOOAIBHOTO XapakTepa H3KOJOTMYECKHX MpoOJeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BaHUSI JOCTHXKCHUM XUMHUHM IS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO PHUPOIOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEWCTBUM, MNPUHOCAIINX BpPEd OKPYKarOIIEH
NPUPOIHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJlMYus  Pa3BUTOTO  DKOJOTUYECKOTO  MBINUICHHS,  JKOJOTHYECKOU
KYJbTYpbl, OIBITA JACSATEILHOCTH SKOJIOTHUYECKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COILMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI0 TIO3HAHUS:

c(hOPMUPOBAHHOCTU MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CHeUPUKN XUMUU KaK HayKd, OCO3HaHUsi €€ pojid B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpPYKAIOUIEM MHUpE Kak O €IMHCTBE MPHUPOJblI U YEJOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JUIsI COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEIEHUHU TJIO0AIBHBIX Mpo0ieM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OCCIICUCHUH YCIIOBHUI
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHa
00IIIeCTBA;

€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJI0B
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPY’KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEJIbHO WCIIOJIb30BaTh XHMHYECKUE 3HAHUS JUIS
pelIeHus Mpo0JieM B PEaTbHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U MCCIIeIOBATEIBCKON ACATEITbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPhIBHOMY OOpa3OBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TPyJla B Pa3IMYHbIX cepax mpodeccuoHanbHOM
JESITEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMeTa « XUMUs» Ha
YPOBHE CpeaHero oO1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble I (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
I[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cheuuduKy METOJIOB IO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloOBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJIbHbIC yueOHbIC IEUCTBUA (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4eOHBIC
JICUCTBHS B MIO3HABATEIBHON U COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJSITHBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHbIMH y4eOHbIMH MO3HABATEJIbHBLIMHU
NeUCTBUAMMU:

1) 0a30BbIe JIOTHYECKHE 1eHCTBUA:

CaMOCTOATENIbHO  (OPMYJIHMpPOBAaTH M aKTyallM3UpOBaTh  IpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEeNeNATh LEIN MACSITEIbHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABJICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUU MPUEMBI JOTHUUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHITHUH M YCTAHABIMBATH WX B3aMMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBAaHWS W KPUTEPUU JUIA KIACCU(PUKAIMU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTaHABIIMBaTh MNPUYMHHO-CIEICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXAeHUs (MHIAYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IPUMEHSTH B MPOLECCE TO3HAHUS, UCTIOIb3YEMbIE B XUMUN CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakuy — TMPU PEUICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

BJIQJIETh OCHOBAMHM METOJIOB HAYYHOI'O IMO3HAHMS BEIIECTB U XUMHUYECKUX
pEaKLNii;

dbopMmynupoBaTh 1EeIM U 337a4d  HCCIEIOBAHUS,  HUCIIOJIb30BATh
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAaYECTBE
WHCTPYMEHTA TO3HAHUS M OCHOBBI JUJIsi (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuOOpeTaTh OMNBIT YYCHUYECKOW HCCIEOBATENIbCKOM UM MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B IMO3HAHMUS.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX MCTOYHUKAX HHPOpMaMu (HAY4IHO-
NOMyJsipHasl JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBIICHHUS], KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh "
HEIPOTUBOPEYHBOCTB;

dbopMynHpoBaTh 3aMPOCH U MMPUMEHATH PA3JIMYHBIE METOJIBI TIPU TIOUCKE U
orOope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIECIIEHHOTO TUTIA;



npuoOpeTaTh OMBIT HCIOJB30BaHUS HMH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMYy  MpPEICTaBICHHS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeAcTBAa MNpu padoTe ¢
XUMHUYECKOH HMH(pOpMAIMEil: MNPUMEHSATh MEXNpeaMeTHbIe (pu3uveckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBa
HarJISIHOCTH.

OBJIaIICHI/Ie YHUBEPCAIBHBIMUA KOMMYHUKATUBHBIMU IleﬁCTBHﬂMPIZ

3a/1laBaTh BOMNPOCHI MO CYIIECTBY OOCYXKJaeMOM TEeMbl B XOJ€ AHaora
W/WIU  JUCKYCCUHU, BBICKA3bIBaTh HJEH, (POPMYIHPOBATH CBOM MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

BBICTYIIaTh C NPE3CHTAlMEN pe3yJbTaTOB IMO3HABATEIBHOU IEATEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINIOJHEHNUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3alruy y4eOHOro MpoekTa u (hopMyJIupoBaTh BBIBOJbI
II0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

OBJiaieHNe YHUBEPCAJILHBIMYU PEryJSITUBHBIMU €CTBUSAMMN:

CaMOCTOSATENIbHO IJIJAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, OMpenensis €€ [eau M 3aJadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TMpejlaraéMblii  aJlfOPUTM JEUCTBUM TMpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIENOBATEIbCKUX 3aj]ady, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH NEATENBHOCTH HA OCHOBE CaMOAHaIN3a
Y CAMOOLICHKH.

MNMPEIMETHBIE PE3YJBTATHBI

10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XHMHSD»
OTPAXKAIOT:



c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHM B TIO3HAHWM SIBJICHUHN
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYyJbTypbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE CUCTEMOM XHMMYECKHX 3HAHHW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM JJIEMEHT, aToM, DJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YHKIMOHAIbHAS TpYIIIa,
paguKall, U30MEpPHUsi, U30MEPBI, TOMOJIOTUYECKAN PSAI, TOMOJIOTH, YIJIEBOAOPOBI,
KHCJIOPOA U a30TCOJAEpkKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranndeckux BeniecTB A. M. byTiiepoBa, 3aKOH COXpAaHEHHsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHUH U
0€30MaCHOM HCIOJIb30BaHUU BAKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKON AEATEIbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpPHbIC MPU3HAKU TMOHATUM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U IPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHMM HCIHOJIb30BaTh XWMUYECKYIO0 CHMBOJHUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHUYECKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHUYECKOTO Y ITPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJICKHOCTh M3YUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COEJMHEHMSI, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS), [aBaTh MM Ha3BaHMs IIO
cuctematudeckoii Homenknarype (IUPAC), a Takke npuBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIICH, MPOMWIEH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerul], aleTaabIerul, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHUSI OMNpPEACNATh BUIbl XUMHYECKOHW CBS3H B
OpraHUYECKUX COECAUHEHUSAX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMHUPOBAHHOCTh YMEHUS TMPUMEHSTH IOJIOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. BytiepoBa 17151 00bsICHEHUSI 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepH30BaTh  COCTaB, CTPOCHUE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(hOpMUPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HMCTOYHUKHU
YTIEBOAOPOJAHOTO ChIpbsi (HeDTh, NPUPOAHBIA Ta3, Yroib), CIOCOOBI MX
nepepaboTKU U MPAaKTUYECKOE IPUMEHEHHE MTPOTYKTOB NEPEpadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMI TMPOBOJIUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO U3 HCXOJHBIX
BEILIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUW BJIAJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(OPMHPOBAHHOCTh ~ YMEHHMI  coOdoAaTh  MOpaBWiIa  MOJb30BaHUSA
XUMUYECKON TOoCyAoi U JabopaTOpHBIM OOOpYJOBaHMEM, a TaKkXe TMpaBuUiia
oOpalieHusi ¢ BEIEeCTBAMH B COOTBETCTBHUH C WHCTPYKIIMSIMU TIO BBITIOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMOJHATh XHUMHUYECKUI
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MIPU HArPEBAHUHU, MTOTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAYECTBEHHbIC PEAKIMUU OPraHUuYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHUM C TMpaBWJIaMU TEXHUKA OE€30MaCHOCTH TMpu OOpalieHUuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYOIIMX
peakuuii 1 GOpPMYyIUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCTh ~ YMEHHMHA  COOJIIOaTh  TpaBWjIa  JKOJOTUYECKU
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3JICUCTBUSI Ha KUBBIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIsE 00YyYaroMXCsi ¢ OTPAaHUYCHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBSI: YMEHHE
NPUMEHATh 3HAaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUM;

JUIA CJEMbIX W CHAa0OBUIAIIMX OOYYaIOUIMXCA: YMEHHE MCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy o0o3HaueHuid JI. bpaitns ans 3anmucu XUMHYECKUX
bopmyiL.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OOmIas um HeopraHudecKas
XUMUS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh TPEJCTABICHUI: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHWUU SBJICHHUM
npupoasl, B  (QOPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM JJIST PEIICHUS IPAKTHICCKUX 3a71ad
U JKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOMN
cpene;

BJIQJICHUE  CHUCTEMOW  XUMHUYECKUX  3HAHMUM, KOTOpass  BKIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3JE€MEHT, aToM, H30Tom, s-, pP-, d-
DJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJIAPHBIH 00BEM,
BaJICHTHOCTbh, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XMMHYECKasi CBS3b
(koBaJIeHTHAas, MOHHASI, METAILTUYECKAs, BOJOPOAHAS ), KPUCTAIITMYECKAsl PEIIETKa,
TUTIBI  XUMUYECKHX  PEAKIUH, pacTBOp, OJCKTPOJIUTHI,  HEIIEKTPOIUTHI,
DIIEKTPOJIUTUYECKAs] JIUCCOIMALNSA, OKHUCIHUTEIh, BOCCTAHOBHUTENh, CKOPOCTH
XUMUYECKON pEakIuyd, XUMHUYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (TCOpHs
ANEKTPOJUTHYECKON auccounanuu, nepuoandeckui 3akod [l. M. Menpneneena,
3aKOH COXPaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAICHUS YHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYCCKHEC 3HAHUWSA, JIC)KAIIUE B OCHOBE IMOHMMAHHUS MPUIMHHOCTH U
CUCTEMHOCTH XUMHYCECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHU BBISABIATH XapaKTEpPHbIC MPU3HAKH TOHATUMH,
yCTaHaABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPH
ONMCAaHWH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPAIICHU;



c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY IS
coctaBieHuss (GOpMyl BEUIECTB M  YpPaBHEHUH  XMMHUYECKUX  pEaKLUH,
cuctematuieckyto HoMeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHE);

chOpPMUPOBAHHOCTh YMEHUH OMNpeneisiTh BAJICHTHOCTb U  CTEMCHb
OKHUCJIEHUS] XUMHYECKUX 3JIEMEHTOB B COEIMHEHHUSX PA3JIUYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3UM (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas, BOJIOPOAHAs) B
COEIMHEHMSIX, TUIl KPUCTAININYECKONW PEIIETKN KOHKPETHOTO BEIIECTBA (aTOMHaA,
MOJIEKYJISIpHAsi, MOHHAs, METaJUINYeCKas), XapakTep Cpeabl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTH YMEHUI yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPraHWYECKUX BELIECTB II0 HUX COCTaBY K OIpEAEIEHHOMY Kiaccy/Tpymie
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c()OPMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICH MEPUOJINYECKOTO 3aKOHA
. W.MenneneeBa W OEMOHCTPUPOBATH  €r0  CUCTEMATU3HUPYIOILLYIO,
OOBSICHUTENBbHYIO U IPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX dJeMeHTOB 14 mnepuonoB Ilepumonnueckoi cucTteMsl
XUMHYecKuX demeHToB JI. WM. MeHneneeBa, HCIONB3Yys MOHATHSA «s-, P-, d-
AIIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH WU3MEHEHMS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COCIUHEHUN
[0 nepuojgam u rpymnmnam llepuoanueckor CUCTEMBI XUMUYECKUX 3JEMEHTOB /l.
N. Menaeneena;

c(OPMHPOBAHHOCTh YMEHUN XapakTepu30BaTh (OMUCHIBaTH) 0OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILbIO0 YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMUYECKUE PEAKLHUH T10
pa3NUYHBIM MpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTCIICHEH OKMCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
peaxIuy, y4acTUIO KaTaanu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHMI COCTaBISATh YPAaBHEHMS PEAKIUil pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHbIE YPABHEHUS PEAaKIMi HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJAUTH PEAKLIMH, MOATBEPKIAIOLIIE
KAUECTBEHHBI COCTaB pPa3jJUMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh yYMEHHMH PpPACKpBIBaTh CYIIHOCTb OKHCIUTEIBbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

COPMUPOBAHHOCTb ~ YMEHUH  OOBSACHATH  3aBUCHUMOCTb  CKOPOCTH
XMMHUYECKON peakuMu OT pa3inyHblX (AKTOPOB; XapakTep CMEIIEHUs
XUMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHErO BO3ACHCTBHS (IIPUHIIMII
Jle Illatenbe);

c(OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XUMHUYECKUE IPOLECCHI,
JeKalie B OCHOBE IPOMBIIUIEHHOTO MOJyYEHUsl CEPHOM KHCJIOThI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH BBHIYHMCICHHUS C HCIOIb30BAaHUEM
HOHSATHS «MaccoBas JOJs BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLIECHUM ra3oB
IpU XUMHUYECKUX PEaKIUsAX, MACChl BEIIECTBA UM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAaHEHUS SHEPIHH;

cOPMUPOBAHHOCTh ~ YMEHMM  coOiroAaTh  IpaBWia  MOJIb30BaHUS
XUMHUYECKON TMOCYI0il M 11a0opaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe IpaBHIa
oOpaleHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH IO BBITOJIHEHHIO
71a00paTOPHBIX XUMHYECKUX OMBITOB;

Cc(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJIHATH XUMHUYECKUN
HKCIEPUMEHT (pa3/IOKEeHUE MEpPOKCHIAa BOJOPOAA B MPUCYTCTBUU KaTajau3aTopa,
ONpENENEHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHANKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pPEaKIIvy,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE peaklUu Ha cyib(ar-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE 3KCIEPUMEHTANIbHBIX 3a/ad 0
temaM «Mertamib» u «Hemeramiby) B COOTBETCTBUM C TpaBUJIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHMMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amnucu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIUil W (OPMYyITUPOBATH BHIBOJABI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHKaIH, UHTEpHET U APYTHUX);

chOPMHUPOBAHHOCTh ~ YMEHHMA  COOJIO/IaTh  TpaBWjIa  JKOJOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OTMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OPTaHU3MBI OMPENEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax cmocoObl YMEHBIICHUS |
IPEIOTBPALICHHS UX BPEIHOTO BO3ACHCTBUS HAa OPTaHU3M UYEJIOBEKa,



JUTsE 00YYaIONUXCs ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMHU 3I0POBBSI: YMEHHE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaxX IMO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUISL  CIETbIX W CIa0OBUIALIMX OOYYaIOIIMXCS: YMEHHE MCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy o0o3Hauenuit JI. Bpaitng ayig 3anucu XMMHYECKUX

dbopmy.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIIACC

Ne HaunmenoBanue pas3zaeinos u teM | KonunuecTBo yacos
n/n TIpOrpaMMBI Bceero || Kontponbusie || [IpakTuueckue
paboThl paboThl
1.1 ||[Ipenmer oprannueckoit xumuu. Teopus 3
CTPOCHUS OPTraHUYECKUX COeIUHEHUN A. M.
byrneposa
|I/IT0ro 0 paseny “ 3 |
|2.l ||Hpe):[eanHe YTJIEBOIOPO/IbI — AJIKAHbI “ || “
2.2 ||HempenenbHble yrieBOJOPOIbI: AJIKEHBI, 1
QJIKQ/IUCHBI, aJTKUHBI
|2.3 ||Ap0MaTquCKHe YIJIE€BOJOPO/IbI “ || “
2.4 |[ITpupoaHbIe UICTOYHUKH YTIEBOIOPOIOB U 1
uX nepepadoTka
|I/IT0ro o pas3zeiny || 13 |
|3.1 ”CHI/IpTBI. ®denou || 3 || ||
3.2 ||Anpaerunpl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnoxuble 3(upbl
|3.3 ”yl"J'ICBO,I[LI || 3 || 1 ||
|I/ITOro 0 pazeny || 13 |
|4.1 ”AMI/IHBI. AMUHOKHCIOTHI. benku || 3 || ||
|I/IT0ro o pas3zeiny || 3 |
|5.1 ”HJ‘IaCTMaCCH. Kayuyku. Bonokna || 2 || ||
|I/IT0ro 10 pazjerny || 2 |
OBUIEE KOJIMYECTBO YACOB I1O 34 2 2
[TPOTPAMME
11 KJIACC
Ne ||[HammeHoBaHUE pa3aenoB U TEM IPOTPaMMBI KonnuectBo yacos
n/n Bcero|| Kontponsnsie || [Ipaktuueckue
paboThI paboThI
1.1 ||Ctpoenue aromoB. Ilepuoauueckuii 3akon u|| 4
[lepuonnyeckas cucreMa XUMHIECKUX
anemenToB . 1. Menaeneera
1.2 |[3akoHOMEpPHOCTH U3MEHEHUS CBOMCTB 3 1
AIIEMEHTOB M UX COCTMHEHUH 110 TIepHOIaM
U TpyIInaM
1.3 ||Ctpoenue BemecTBa. MHOTOOOpa3ne 11 1 1
BEIIIECTB
|1.4 ||XI/IMI/I‘ICCKI/IC peakiuu || 9 || ||
|I/IT0ro o pazaeny || 27 || ||
|2.1 ||MeTaJIJILI || 6 || ||




Ne ||HanmenoBanue pa3ieiioB ¥ TEM IPOrPaMMBbI KoanuectBo yacos
n/n Bceero|| Kourponbaele || IIpakTuueckue
paboThI paboThl
2.2 |[Koppo3ust METalIOB U CIIOCOOBI 3aIIUTHI 2
METAJIJIOB OT KOPPO3HH.
|2.3 ||HeMeTaJ'IJ'IBI || 9 || ||
|2.4 ||H6M€TaJIJIBI Y UX OKUCJIMTEJIbHbIE CBOMCTBA || 2 || ||
|2.5 ||BOCCTaHOBI/ITeJIBHbIe CBOMCTBa HEMETAJIIOB || 2 || ||
2.6 ||O600eHNe 3HaHMI 110 pa3AeIy. 3 1
[ToaroToBka K MpOMEKyTOUHOM
nuarsoctuke. [Ipomexyrounas
JTMarHOCTHKA
2.7 ||CBs3b HEOPraHUYECKUX U OPTAHUYECKUX 6 1
BEIICCTB
|I/ITOro 0 pazaeny || 30 || ||
|3.1 ||XI/IMI/IH 1 KU3Hb || || ||
3.2 || Xumust B CeITbCKOM XO035HCTBE, OBITY, 3
MEIUIIHE
3.3 ||[TonroroBka K HTOTOBOI KOHTPOJIEHOU 4 1
pabote. ToroBast KOHTpoJibHAs paboTa
|3.4 ||XI/IMI/I$I 1 DKOJIOTHUS || 2 || ||
|I/IT0ro 0 pazzeny || 11 |
OBIIEE KOJIMYECTBO YACOB I10 68 4 2

I[TPOT'PAMME




YueOHO-MeTOINYECKOoe 00ecIeuyeHme

Xummus, 11 xknace/ I'abpuensa O.C., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oomectBo «M3marenscTBo «IIpocBenenner

Xumus, 10 xnace/ I'abpuensia O.C., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AxninonepHoe oobmectBo «M3narensctBo «IIpocBenienne
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