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PaGouass mnporpamma  oO1ieoOpa3oBaTeIbHOM y4eOHOM JTUCITUTIIIUHBI
XumusipazpaboTaHa Ha  OCHOBE denepalibHOTO roCcyJapCTBEHHOIO
o0pa30oBaTenbLHOTO CTaHAapTa cpeaHero oodmero obpazoBanusa (mamee OI'OC
COO (mpuka3z Munobpuayku P® ot 17 mas 2012 roga Ne 413 ¢ usMeHEeHUSIMU OT
12 aBrycra 2022 r. npuka3 Munnpocsemenus Poccun Ne732,@enepanbHoit
o0pa3oBaTeIbHON MPOTpaMMBl  CPEIHETO0 O00mmero oOpa3oBaHUS MpuKa3
Munnpocsemennss Poccun  Ne 1014 or  23.11.2022 r.,denepaibHOrO
roCyJapCTBEHHOTO0 00pa30BaTEIbHOTO CTAHJAPTA MO CHEHAIBHOCTH CPEIHErO
po¢heCCUOHAIBHOTO oOpazoBanus (manee — OIOC CIIO)  09.02.07
Nundopmanuonubie CHCTEMBI u NporpaMMHUpOBaHHE IpUKa3
Munnpocsemenuss Poccun ot 9 aexabps 2016 roma Ne 1547, denepanbHoi
paboueil TpOrpaMmbl CpeqHEro oluiero oopazoBaHuss XUMHUSA, pa3zpabOTaHHOI
OI'BHY UHCTUTYT cTpaTerun pa3BUTHs 00pa30BaHUs

Opranuzanusi—pazpadotuuk: ['BIIOY «Cypakckuil megarorudeckuii KoJieaK uM.
A.C.Ilymkuna»

Pa3zpaboTuuk:

Kupoyxosa I'.B., mnpenomaBaTenn ecrecTBeHHbIX jauctuiuimH  ['BIIOY
«Cypaxckuii neparorndecknii komiemx uM.A.C. [Iymkuna»

PexomennoBana meroaunueckum coBeToM [ BIIOY «Cypaxckuii nemarorndeckuii
koiutek UM.A.C. [Tymkuna»
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Pabouas mporpamMma mno y4yeOHOMy mnpeaMery «Xumus» (mpeaMeTrHas o001acTb
«EcTecTBeHHO-HAY4YHbIE TPEAMETHI») (ajiee COOTBETCTBEHHO — MPOrpamMMma Mo XUMHH,
XUMHUS1) BKIIIOYAET MOSCHUTEIBHYIO 3alHCKy, COJAEp:KaHHE OOYy4YeHHUd, IMJIaHUPYyEMbIe
pe3yJibTaThl OCBOEHUS MPOTPpaMMbl IO XHUMHUH, I[UJIAHUPYEMbIE€ PeE3YJIbTaThl,
TEMATUYECKOE MJIaHUPOBAHUE.

[TosicHuTenbHAsE 3amuCcKa OTpa)kaeT oOIMe LeId W 3aJaud HU3y4YCHUS XUMUH,
XapaKTEPUCTHKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ M3yYeHHI0 OO0ydaronmMucs,
MECTO B CTPYKType Y4eOHOro IiaHa, a TakKe MOAXOAbl K OTOOPY COJEpKaHus, K
ONPEEICHUIO TIIaHUPYEMBIX PE3YIbTaTOB.

Conepxkanue 0OO0ydeHHsS PpaCKpbIBaeT COJICP)KATENbHBIC JIMHUH, KOTOPHIC
npeajaratoTcs JUisi 00s3aTeNIbHOTO M3YUYEHHUs B KaXKIOM KJIacce Ha YPOBHE CPEIHEro
obmiero o6pazoBanusi, MPoheCCUOHATIBHO OPUEHTUPOBAHHOE COJICPYKAHUE BBIJEICHO
KUPHBIM KYPCHBOM.

[Inanupyembie pe3ynbTaThl OCBOCHHS MPOTrpaMMbl IO XHUMHH  BKIJIHOYAIOT

JIMUYHOCTHBIC, MCTAIIPCIMCTHBLIC PC3YJIbTAThI 3a BCCb IICPUOI 06y‘—IeHI/IH Ha YPOBHC
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CpCaAHCEIO 06H_I€FO 06p330BaHI/I}I, a TAaKXKC MPCAMCTHBIC JOCTUKCHUSA O6yanOH.I€FOCH 3a

KaXJIbI{ T0J1 00yUCHHUS.



MNOACHUTEJIBHASA 3AIIMCKA

B coorBerctBUM ¢ KOHuentyajdbHbiMH monoxeHusimu  PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COACPKAHMSI, Pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUIl K
YPOBHIO TIOJITOTOBKM BBIMTYCKHUKOB TporpamMMa IO XUMHUHU (0a30BBI YpOBEHB) Ha
YpOBHE CpeiHero ooiiero oopa3oBaHus: yCTaHABIMBAET 00s3aTeNIbHOE (MHBAPUAHTHOER)
NPEIMETHOE COJEp)KaHUE, OTMpEACNIeT KOJIWYSCTBCHHBIE W KadeCTBEHHBIE €r0
XapaKTePUCTUKHN HAa KaKJIOM dTare M3ydeHHUs MpeaMeTa, MpeaycMaTpruBaeT MPHUHIIUIIBI
CTPYKTYPUPOBAHUS COJICpXKAHUS W paCHpeNesieHus ero 1o ceMecTpaM, OCHOBHBIM
paszenam u TemaM Kypca;

na€T MPUMEpPHOE pacrpeaesieHue y4eOHBIX YacoB MO TEMAaTHYECKUM pasJieiam,
PEKOMEHIYET MPUMEPHYIO MOCIEAOBATEIbHOCTh M3YYEHHSI OTACIBHBIX TEM Kypca C
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOIrO Tpolecca,
BO3pACTHBIX 0coOeHHOCTEHN oOyyatomuxcs 1 kypca CIIO;

Ta€T METOAMYECKYI0 HHTEPIpETalio IeJied M3ydeHUs NpelMeTa Ha YypOBHE
COBPEMEHHBIX TMPUOPUTETOB B  CHCTEME CpelHero olmiero  oOpa3oBaHuf,
COZIepKATEIHPHOW XapaKTEPUCTHKU TUTAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON MpOTpaMMbI  CpeaHero ooémero o0pa3oBaHusi (JIMUHOCTHBIX,
METaNpeAMETHBIX, MPEAMETHBIX), OCHOBHBIX BHIOB  Y4YCOHO-ITO3HABATCIIBHON
JESTENIbHOCTH O0Yy4aroUulerocsi IO OCBOEHUIO cojaepxkaHus mnpeamera. llo Bcem
HA3BaHHBIM TMO3UIMSIM B TMPOrpaMME [0 XHUMHUHM COOJIIOJIEHa MPEEMCTBEHHOCTh C
dbenepanpHOl paboueil mporpaMMoOl OCHOBHOTO OOINET0 0O0pa3oBaHMs MO XUMHUHU (s
8-9 kiaccoB 00pa3oBaTeIbHBIX OPTraHU3alNK, 0a30BbII YPOBEHD).

XuMudeckoe oOpa3oBaHHME, TOJIy4aeMoe BBITYCKHUKAMHU TMPOGEeCCHOHATBHON
0o0pa3oBaTeNbHON OpraHU3aIlHH, SIBISIETCS HEOTHEMIIEMOH 4acThi0 UX 00pa30BaHHOCTH.
OHO CIIy’)KUT 3aBEpIIAIONIAM JTAllOM Pean3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM
YPOBHE KJIIOYECBHIX IIEHHOCTEH, TMPHUCYIIUX IIEJIOCTHONH CHUCTEME XHUMHUYCCKOTO
oOpa3oBaHusi. DTH IIEHHOCTH KAacCaloTCs MO3HAHMS 3aKOHOB MPHUPOJIBI, (PopMUpOBaHUS
MHUPOBO33pPEHUS U OOIIEeH KyJIbTyphl YEeJIOBEKA, a TAKKE IKOJIOTUUECKH 0OOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3IO0pPOBbIO U MPUPOJHON cpene. Peanusyercss XxumMuyeckoe
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oOpa3zoBaHue OOy4YalIIMXCAd Ha YpOBHE CpeaHero ooiiero oOpa3oBaHUs CPEJICTBAMU
y4eOHOro mnpeamera «XUMHUs», COJAEpKaHHE M MOCTPOCHUE KOTOPOTO OIpPECNICHbI B
nporpaMMe Mo XMMHU C YYETOM crieurn(UKN HayKH XUMUHU, €€ 3HAUCHUS B MO3HAHHUU
OpUPOABl U B MaTepUaIbHOM >KM3HU 00IlIEeCTBa, a TakkKe C Y4ETOM OOUuX IeNne u
MPUHIIAIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro OO0IIero
oOpazoBanusi B Poccuiickoii ®eneparuu. Tak, Hampumep, npu (HOPMHUPOBAHHUU
coliepkaHusl MpeaMeTa «XUMHs» YUYTEHbI CICAYIOIIHUE TOJO0XKEHUS O crenuduxke u
3HAYCHUU HAYKW XUMUH.

XUMHUSI Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT oco0yl poib B
COBPEMEHHOM IMBWIM3AINK, B CO3JaHUM HOBOM 0a3bl MaTepUalbHOW KyIbTyphl. OHa
BHOCHT CBOW BKJaJ B (OPMHUPOBAHUE PAIMOHAIBHOTO HAYyYHOTO MBIIUICHUSA, B
CO3/IaHHE 1IEJIOCTHOTO IMPEACTaBICHUs 00 OKpY)KalolleM MHpE KaK O €JAMHCTBE
OpUpOJIBI U dYelloBeKa, KOoTopoe (opMupyeTcs B XHMHHM Ha OCHOBE ITOHUMaHUS
BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIETO MHpPA, OCO3HAHHUSA B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXHBIMU O0JIACTSIMU NMPUMEHEHHs. TecHO
B3aMMOJICHCTBYSI C IPYTHMH €CTECTBEHHBIMH HAayKaMH, XHMHS CTajla HEOTbEeMJIEMOU
YaCThI0O MHUPOBOM KYyJBTYpbl, HEOOXOJAMMBIM YCJIOBHEM YCIICUTHOTO TpyJa W >KU3HU
Kaxaoro wieHa obmectBa. CoBpeMeHHas XMMHUsS KaK HayKa CO3MJaTeNlbHasl, KaKk HayKa
BBICOKMX TEXHOJIOTHI HaIlpaBJieHa Ha pPEIICHUE TMIO0ATbHBIX MPOOJIEM YCTOWYHBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOM, SHEPreTHUYECKOW, MHUIIEBOM, 3KOJIOTHMYECKOU
0€30MacHOCTH U OXPaHBbI 310POBbSI.

B coorBerctBUM ¢ OOmIMMH LEISIMH M TPUHLUUIAMU CpPEIHEro oOLIero
oOpazoBanusi coaepxkanue mnpeamera «Xumus» (1 kypc CIIO, 6a30BbIii ypPOBEHB
U3YYCHUS) OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOATOTOBKY
oOydJaronmxcsi, He00OXOUMYI0 UM JJIsi BEIPAOOTKA MHUPOBO33PEHUYECKUX OPUEHTHPOB,
YCTEIIHOTO BKJIIOUEHUS B KH3Hb COIIMYMa, MPOJOIKEHHsI 00pa3oBaHMs B Pa3IUIHBIX
00JacTsX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocraBnsomuMu  TpeaMeTa «XUMHUS»  ABISIOTCS  0a30BbIE  KypChl  —
«Oprannueckas xumus» u «OOmas u HeopraHWYecKas XHUMHS», OCHOBHBIM

KOMIIOHCHTOM COACPKAHUA KOTOPBIX ABJIAKOTCA OCHOBBI 0azoBOM HAayKu: CHCTCMa
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3HAHUWA MO0 HEOPraHMYEeCKOW XUMHH (C BKJIIOUYCHHEM 3HAaHUW W3 OOIIed XWMHUHU) U
OpraHndecko xumMuu. DOOpPMHpPOBAHME JAHHOW CHCTEMBI 3HAHUW TPU HU3YYEHUU
npeaMeTa 00ecneyruBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOI000pasusi BEUIECTB
Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa comepxaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHudeckas XuMmus» chopmMupoBaHa B TIporpaMme I0 XHMHH Ha OCHOBE
CHUCTEMHOTO MMO/AX0/1a K U3YUYEHUIO0 YYeOHOro Marepuaina u oOyCIOBJI€HA UCTOPUUYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUHN HA OMPEEIEHHBIX TEOPETUUCCKUX ypOBHAX. Tak, B
Kypce OpraHMyYeCcKOil XHMMHHU BEUIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCUYECKOU
TEOPUU CTPOCHUSI OPTaHMYECKUX COEIUHEHHI, a TAK)KE€ HA YPOBHE CTEPEOXUMUYECKUX
U DJICKTPOHHBIX MPEACTaBICHUNA O CTpoeHUU BeimiecTB. CBefeHHs 00 M3ydyaeMbiX B
Kypce BeIeCTBax JAlOTCs B PA3BUTUU — OT yTIIEBOJOPOJIOB JIO CIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COCIMHEHMM. B Kypce OpraHn4ecKol XHMHMHM MOJy4aloT pa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TMEpBOHAYAIbHBIC
MPEICTABICHUS] O XUMHUYECKOW CBSI3U, KIACCU(UKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[Tonx HOBBIM yrioM 3peHuss B TmpeameTe «XuMus» 0a30BOro  YpOBHS
paccMaTpuBaeTCsl M3YYEHHBIH Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
TEOPETUYECKUI MaTepuall U (HaKTOJOTHYECKUE CBEICHUS O BEIIECTBAX M XMMHUYECKOU
peakumu. Tak, B dYacTHocTH, B Kypce «OOmas u HEOpPraHUYecKass XUMUSD)
o0yyJarommmMcsl IpeoCTaBIsIETCS] BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOANYECKOTrO
3aKOHa C OOIIETEOPETUYECKUX U METOJOJOTHYECKUX TIO3UIMH, TiayOke TMOHSTh
UCTOpUYECKOE W3MEHEeHHe (GYHKIUA DJTOro 3akoHa — OT oboOmaromend 10
O0OBSICHSIONIEH U TPOTHOZUPYIOICH.

Envnas cucremMa 3HaHWMNW O BaXHEMIIMX BENIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWMCTBAX M TMPUMEHEHWH, a TaKXKE€ O XUMHYECKUX PEaKIUsAX, HX CYIHOCTH H
3aKOHOMEPHOCTSX TMPOTEKaHUsI JOIMOJIHSAETCS AJIEMEHTaMH COJACP)KaHUS, UMEIOIIUMHU
KyJbTYpOJIOTHYECKUN W TMPUKIATHON XapakTep. OTH 3HAHUS  CIIOCOOCTBYIOT
MOHMMAHUIO B3aWMOCBSI3M XHMHHM C JPYyTMMH HayKaMH, pacKpbiBaloT €€ poJib B

MO3HABATEILHON W TIPAKTUYECKOM  JCATEIBHOCTH  YEJIOBEKa, CIOCOOCTBYIOT
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BOCIIUTAHUIO YBa)XEHHUSI K IPOIIECCY TBOPUECTBA B OOJACTH TEOPUU W MPAKTUYECKHUX
MPUJIOKEHUN XHWMHH, TOMOTAaOT BBITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICITMBATH
HH(pOpMAIIMIO U IPUMEHATH €€ JJIsI TOTOJTHEHUS 3HAaHUM, PEIICHHUS HHTEIUICKTYaIbHBIX
U IKCIEPUMEHTAJBHBIX MCCIENOBATENbCKUX 3a4ad. B 1enoMm cojaepkaHue ydeOHOro
npeaMeTa «XuUMUsH JAaHHOTO YPOBHS M3YUYEHHUS OPUEHTHPOBAHO Ha (opMUpOBaHHE y
00yJarMMXCsl MHPOBO33PEHUYECKOW OCHOBBI 11 MOHUMaHMS (PuiIocoPpckux wuaew,
TAKUX KakK: MaTepUAIBHOE E€IWHCTBO HEOPraHWYECKOr0 M OPraHHUYECKOro MHUPA,
00yCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM W CTPOEHHUEM, I103HABAaEMOCTh
MPUPOJHBIX SIBJICHUN MYTEM IKCIEPUMEHTA U PEIICHUS TPOTUBOPEUUN MEKIYy HOBBIMU
dbakTaMd U TEOPETUYECKUMHU MPEANOChUIKAMU, OCO3HAHME POJM XUMHUU B PEIICHUU
AKOJIOTHYECKUX TpoOJieM, a Takxke MpobiieM COEpeKCHHS IHEPTeTHUYECKUX PECYpPCOB,
CBIPb, CO3JaHUS HOBBIX TEXHOJOTUM U MATEPHUATIOB.

B nnane pemeHus 3a1a4 BOCIIUTAHUS, PA3BUTUS M COIMANIM3AIMU O0yJarOuXCs
MIPUHATBIE TPOTPAMMONM IO XHUMHUH TIOAXOAbl K OIPEACICHUIO COACPXKAHUS U
MIOCTPOCHUST TIpeAMETa MpeaycMaTpuBalOT (OPMUPOBAHUE YHHUBEPCAIBHBIX YUEOHBIX
NEeWCTBUH, HUMEIONMX 0a30BOe 3HAYCHUE JUIS PA3IMYHBIX BHUIOB JEATCIBHOCTHU:
peuieHusi TpoOeM, MOUCKa, aHalau3a U 00paboOTKKM HMHQpOpMAIIUU, HEOOXOAUMBIX IS
NpUOOPETEHUS]  OMbITAa  MPAKTUYECKOM UM HMCCIEAOBATEIbCKOM  JIEATEIHHOCTH,
3aHUMAIOIIEH BaXXKHOE MECTO B MO3HAHUU XUMUHU.

B npakTuke npenojiaBaHus XMMHUM KaK Ha YPOBHE CpeHEro npodeccuoHaIbHOTO
o0pa3oBaHUs, TAK U HA YPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, INMPH ONPEIACIICHUH
COJZICP/KATEIIbHOM  XapAKTEPUCTUKU 1EJIEH HW3YYEHUs TMpPEeAMETa HamlpaBJICHUEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAJAMIIMOHHO TMpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKOM HayKH KakKk o00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKON
JESITEIbHOCTH 4YEJIOBEKAa W KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOAWYECKOM TOYKM 3PEHUS TaKOM TMOAXOJ K OINPEACICHUI0 I1EJIeM HW3yYCHUS
MpeaMeTa SIBJISICTCS BIIOJHE ONPABIAHHBIM.

CornacHO TaHHOM TOYKE 3pE€HUS IIIaBHBIMU LIEJISIMA U3YUEHHUS TIPEIMETA « XUMUSD)

Ha 0a30BOM YPOBHE SIBIISIIOTCS:



dbopMupOBaHHE CUCTEMBl XMMHUUYECKHUX 3HAHUU KaK Ba)KHEWINEH COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOW KApTHHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI W TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE H
NOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHHUS;

dbopMHUpOBaHWEe W Pa3BUTHE TMPEICTABICHUH O HAYYHBIX METOAAaX ITO3HAHUS
BEIIECTB W XUMHUYECKUX PpEaAKIUH, HEOOXOAUMBIX [Jisi TPUOOPETEHUS yMEHU
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHUX SIBICHUN, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKOU U MOBCEAHEBHOMN KU3HU;

pa3BUTHE yMEHUN U CHOCOOOB JEATEIbHOCTH, CBA3AHHBIX C HAOJIOJCHHEM U
OOBSICHEHUEM XHUMHYECKOTO SKCIEPUMEHTa, COOIIOJICHUEM MpaBuil O€30MacHOro
oOpallleHHsI C BeIeCTBAMHU.

Hapsny ¢ sTuM copepxkareiibHas XapakTEPUCTHUKA WEIed W 3aJad U3y4YeHUs
npeaMera B mMporpaMMe 1Mo XMMHHU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C
HOBBIMM TIPHUOPUTETAMU B CHCTEME cpeaHero obmiero oOpaszoBanus. CerojmHs B
MpenojaBaHUM XUMHUU B OOJbIIEH CTENEHU OTAAETCS MPEANOYTECHUE MPAKTUYECKOU
KOMITOHEHTE CoJiepKaHusi 00y4deHHs], OPUEHTUPOBAHHOM HA TMOJTOTOBKY BBIMTYCKHHKA
00111e00pa3oBaTeIbHON  OpraHu3aluM, BiaJCIONIero He HaOopoM 3HaHUM, a
(GYHKIIMOHATBHOM TPaMOTHOCTBHIO, TO €CTh CIOCO0AMU M YMEHUSIMH aKTUBHOTO
MOJYYEHHUS 3HAHUW U IPUMEHEHHS UX B PEAIIbHOM KU3HU JJISI PEIICHUS MTPAKTUYECKUX
3a/1a4.

B sToi1 CcBA3M mnpu HU3ydeHHUM nOpeamMera «XUMHS» JIOMUHUPYIOLIEE 3HAUYEHUE
MPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

aganTtanus oOydYaromuxcsl K YCIOBUSIM JAWHAMUYHO Pa3BUBAIOLIECTOCS MHUPA,
dbopMHpOBaHNE MHTEIUICKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM;

dbopMupoBaHre Yy 00YUYaIOIMUXCS KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN),
UMEIOIIUX YHUBEPCAIBHOE 3HAUCHUE Ui PA3IMYHBIX BUIOB JESATEIBLHOCTH: PEIICHUS

npoOieM, TIOMCKa, aHanmu3a ¢ 00padoTku uWHGOPMAIMK, HEOOXOAUMBIX IS
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npruoOpeTeHus OIbITa JESTEIbHOCTH, KOTOpas 3aHMMAeT Ba)XKHOE MECTO B IMO3HAHUU
XUMHUHU, a TaKXe Ui OIEHKH C TO3MLUH 3KOJOrMYecKoW Oe30MacHOCTH XapakTepa
BJIMSIHUST BEILECTB M XMMHUYECKHX IMPOIIECCOB HAa OPTraHM3M YEJIOBEKa U MPUPOIHYIO
cpeay,

pa3BUTHE TIO3HABATENbHBIX WHTEPECOB, HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE 00YYaIOIMIUXCS: CIOCOOHOCTH CAaMOCTOSITEIFHO MPUOOpETaTh HOBBIC
3HaHUS 10 XMMHUU B COOTBETCTBUHM C XM3HEHHBIMH MOTPEOHOCTSMH, HCIOIH30BATh
COBpEMEHHBbIE HMH(OPMAIMOHHBIE TEXHOJOTHH MJii IMOMCKAa W aHaiu3a Y4eOHOH W
HAYYHOIOITYJIIPHON HH(OPMAIINH XUMHUYECKOTO COJICPKAHUS;

(GopMHUpOBaHHE U Pa3BUTHE Yy OOYYAlOIIMXCS ACCOIMATHUBHOIO M JIOTUYECKOTO
MBIIUICHNSI, HAOIIOAATeTbHOCTH, COOpPaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, MPH IJIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHME y  oOydJamomuxcsi  yOSKIEHHOCTH B T'yMaHHCTUYECKOU
HAMpaBICHHOCTH XHMUHU, €€ BaXKHOW pOJM B pEIICHUH TJI00aIBHBIX MpolIeM
paIMoOHaIBPHOTO TPUPOIOTIONB30BAHMS, TOMOJIHEHUS JHEPTeTHUYECKUX PECYpPCOB U
COXpaHEHHUS TMPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpexHOTro
OTHONICHHUS K TPHUPOJE W CBOEMY 3J0POBBIO, a TaKkKe MPUOOPETEHHs OIbITa
UCTIOJIB30BAHUSl  TMOJYYEHHBIX 3HAHWW JUIsl TIPUHSATHS TPAMOTHBIX PpEIICHUH B
CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKUMHU SBIICHHUSIMH.

[Menm wm 3amaum  u3ydeHus mOpeaMeTa «XUMHS» TMOIYYWIA TMOAPOOHYIO
METOJMYECKYI0 HHTepHperanuio B pasnene «l[lmanupyemble pe3ynabTaTbl OCBOCHUS
IporpaMMbl IO XUMHUUWY, Ojarogapsi yeMy oOecredeHO YETKOE MPEACTABICHUE O TOM,
KaKue 3HaHWs 1 YMEHHSI HIMEIOT MPSIMOE OTHOIICHHE K peaTn3allii KOHKPETHOM TEIH.

Oob1eoOpazoBaTenbHas AUCUUIUIMHA «XUMHsD» U3ydaeTcs Ha 0a30BOM ypOBHE B
00111e00pa3oBaTeIbHOM  [MKJIE Yy4eOHOTro IUIaHa OCHOBHOM mpodeccHoHanbHON
obOpazoBarenbHON nporpammel crenuanbHocTh 09.02.07 MHpopMaliMoHHbIE CUCTEMBI U
pOTPaMMHPOBAHUE KITaccax.

OO6m1ee YnciIo YacoB, PEKOMEHI0BaHHBIX /ISl U3YUeHUs] XUMHUHU — 80 4acoB:
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COIAEPKXAHUE OBYUEHUSA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[Ipenmer opraHn4ecKOW XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MaTepHaNoB. Teopus CTPOCHUS OPraHHUYECKHUX
coenunenuii A.M. ByTtiepoBa, e€ ocHOBHbIE MOJI0KeHUA. CTPYKTYpHBIE (DOPMYJIBI
OpPraHMYeCKuXx BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBI3b B
OpPTraHUYECKUX COCIMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne o KiaccUPpUKAUU OpraHMYECKHX BeliecTB. HomeHknaTtypa
OpraHUYeCKUX COEAMHEHUM (CUCTEeMaThueckas) | TpUBUAJIbHBIC Ha3BaHUS
BAKHEHUILINX IPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCIEePUMEHTAJIbHbIE METOAbl M3y4YeHUS BelleCTB M HUX INpeBpalleHui
O3HakomJieHHE C oOOpa3laMd OpPraHMYECKUX BEIIECTB U MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAONIOJACHUE U
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesopopoasl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHW psaA. Meran u d3TaH —
MPOCTEUIINE TPEICTABUTEIIN AIKAHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3amenieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJydeHUE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUI psii. DTUIEH U MPONUIICH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (PU3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuun TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OyTtaaueH-1,3 u MetwiOyTtagueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKUE CBOMCTBA (peakuusi nonauMmepusaiuu). [logydeHre CHUHTETHYECKOIo
KaydyKa ¥ pe3uHbl. AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJOTUUECKUN

psan. AUETWIEH — MPOCTEHIIUN MpEeACTAaBUTENIb AJIKUHOB: COCTaB, CTPOCHHE,
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bu3nuecKue u XMMUYECKHUE CBOMCTBA (peaklMKi THIPUPOBAHUS, FaIOTEHUPOBAHMS,
rUpaTanuu, TOPeHus ), MoTyyeHUue U IPUMEHEHHE.

Apensl. benzon: cocra, crpoeHue, QU3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakiu TajJOrTeHUPOBAHUS U HUTPOBAHUS), TOJyYeHHE U NpuUMeHeHue. Tomyon:
COCTaB, CTpoeHue, (U3NYECKHEe W  XUMHYECKHE CBOWCTBAa  (peaxiuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), MOJy4YeHHE W TpUMEHeHHEe. TOKCHUYHOCTH
apeHoB. ['‘eHeTmueckasi CBsSI3b MEXKIYy YIJIEBOJOPOAAMH, MNPUHAJICKAINUMHA K
pa3IMYHBIM KJIaccaM.

IIpupoaHble HCTOYHMKHU YIJI€BOIOPOIOB.

[Ipupoausiii ra3 u nomyTHele HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
CnocoObl  mepepaOoTku  HedTU:  TEpPEeroHKa, KPEKUHr  (TePMUYECKUH,
Karanutudeckuii), nupoius. [IpoaykTsl nepepaboTku HEPTH, UX NMPUMEHEHUE B
MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroib 1 MPOIyKTHI €ro nepepadboTKu.

PacuérHnble 3agaun

Boluncienuss mo ypaBHEHMIO XUMHYECKOW peakmuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA MU MPOIYKTAa PEaKIMH 1O W3BECTHBHIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucsiopoacoaep:xaiue oprannyeckue coeinHeHust

[IpenenvHble ONHOATOMHBIE CHUPTHL. MeTaHONI W DJTAaHON: CTPOCHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
raJloTeHOBOJIOPO/IaMHU, TOPEHHE), MpPUMEHEHHe. BoJopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J{elicTBHE MeTaHOa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaromMHbie CIUPTHI. DTUICHIVIMKOIb U TJIULEPUH: CTPOEHHUE, PU3NYECKUE
U XUMHYECKHE CBOWCTBa (B3aMMOJCHCTBHE CO INEJIOYHBIMH METaJlIaMH,
KaueCTBEHHAs] peakiisg Ha MHOTOATOMHBIE CHUpTHI). JleficTBME Ha OpraHu3m
yenoBeka. [IpuMeHeHHWe TIWIEpUHA U ATWICHNIHKONSA. DEeHOoN: CcTpoeHue
MOJIEKYJbl, (U3UUECKHe ¥ XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.

[Ipumenenue dhenomna.
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Anpaerunbl U ketoHsl. opmanbaerus, aneTanbaerull: CTpoeHue, ru3nduecKkue
U XUMHYECKHE CBOMCTBA (peaklMd OKUCIEHUS U BOCCTAHOBJICHUS, KaueCTBEHHbIE
peaklnn), NOJy4eHHE U IPUMEHEHUE.

Ayemon.: cmpoeHue, gusuyeckue u Xumuyeckue c8oUcmaea (peaKyuu OKUCIeHUs.
U 80CCMAHOBIEHUS), NOTYUeHUe U NPUMEHEHUE.

OMHOOCHOBHBIE Tpe/ieTbHbIe KapOOHOBBIE KUCIOThI. MypaBbUHAs U YKCyCHas
KHUCIIOTBI: CTpOCHUE, (PU3UUECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOIIME s
Kjlacca KHUCJOT, peakuus J3Tepuukanuu), MOJy4eHHE UM NPUMEHEHUE.
CreapuHoBasi U OJICMHOBas KUCIOTHI KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEE ICHCTBHE.

Cnoxsble >3(QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. [‘maponus
cioxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

Yrnesoasl: cocTtaB, Kilaccudukanus ~— yrJieBOAOB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — nmpocTedmmii MOHOCaxapui: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (DU3MYECKUE W XMMHUYECKHE CBOICTBAa (B3aMMOJCICTBUE C
ruapokcuom Meau(ll), oxkucnenue amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunTte3. PpyKkTo3a KaK H30MEP IITHOKO3bI.

Caxaposa — npedcmasumenv OUCAXaApUO08, UOPOIU3, HAXONCOeHUE 8 NPUPOOe
U npumMeHeHue.

Kpaxman u nemnonos3a Kak NpupojHble noiumepbl. CTpoeHue Kpaxmana U
uetonao3bl.  duznueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAs PEAKIUS C HOJIOM).

PacuérHble 3agaun

Bbluncienuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WJIM POAYKTOB PEAKIIIH).

A3oTcoep:kaliue OpraHnyecKue coenHeHHus
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AMuHBI. MeTHIIaMUH ¥ aHWIKMH: COCTaB, CTpOEHUE, (PU3NUEeCKUe U XUMUYECKHE
CBOICTBa (TOpeHHe, B3aUMOJICHCTBUE C BOJON U KUCIOTaMH).

AMUHOKHUCIIOTHI KaKk aM(OTEepHbIC OpraHUYecKre coeauHeHus. Pusnyeckue u
XUMUYECKHME CBOMCTBa aMMHOKHUCIOT (Ha MpuUMepe INMIMHA). buojormyeckoe
3HAYECHHE aMUHOKHUCIIOT. [lenTuapr.

benkn kak mnpuUpoaHBIE BBICOKOMOJEKYJIApHBIE coennHeHus. [lepBuuHnas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJKOB:
TUJPOJIN3, IeHaTypallnsl, KaueCTBEHHbIE PEaKIIUK Ha OCJIKH.

BricokoMoJIeKyIsipHbIE COEMHEHUS OcHOBHBIE TIOHSTUSA XUMHHU
BBICOKOMOJIEKYJISIDHBIX COEAWHEHUN: MOHOMEp, IIOJUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJIMMEPU3ALNM, CPEIHSS MOJICKyJsipHas Macca. OCHOBHBIE METOJIbI
CUHTE3a  BBICOKOMOJIEKYJIIPHBIX  COCAMHEHUMHM  —  TOJIUMEpU3alus U
MTOJIMKOHACH CALTHSL.

IInacmmaccol (nonusmunen, noaunponuieH, NOJUSUHUIXIOPUO, NOTUCHUPOITL).
Hamypanvhoiti u cunmemuueckue xayuyyku (6ymaoueHosbwlil, XJ10pOnpeHosulil U
U30npenoswlil). Bonokna: namypanbhsie (XJI0N0K, wepcmy, WENK), UCKYCCMBEHHbLE
(ayemammoe 80J10KHO, BUCKO3@), CUHMemu4ecKue (KanpoH u 1aécam)

Teopernueckne 0CHOBbI XUMUM

XUMHUECKUH A51eMeHT. ATOM. SIipo aToMa, U30TOMbl. DJIEKTPOHHAS 000I0YKa.
DHepreTUYecKre YPOBHH, MOAYPOBHU. ATOMHBIE OpOMTaNH, S-, P-, 0- 3JCMEHTHI.
OcoOeHHOCTH pacnpeieNieHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMax dSJEMEHTOB
NEpPBBIX  YETHIPEX  MEPUOAOB.  DJEKTPOHHAs  KOHQUTypaluss  aTOMOB.
[Teprnonnueckuit 3akoH U [lepuoanueckas cucrema XUMUYECKUX 3iaeMeHTOB [[.1.
MenpaeneeBa. CBs3p MNEPUOAMYECKOr0 3akoHa U IleproaMYECKO CUCTEMBI
xumudeckux sneMeHToB [[.M. MeHnneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTHIX M CJOXXHBIX BEHIECTB MO TPyIIaM H IepUuojaM.
3Ha4YeHue MepUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BuHIbl XWMHYECKON CBS3H

(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
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oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII ©  JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI 1 AaHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BeIIECTBA. THUIBI KPUCTAUIMYECKHX PEIIETOK. 3aBUCHMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

ITonatne o nucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudpukanus HEOPTraHUYECKUX COCIMHEHHUH. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIACCaM.

Xumunyeckass — peakuusa. Kiaccuduxamuss  XMMHUYECKMX — peakluil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPALECHUS SHEPTUU [TPU XUMHYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iMuHbIX (hakTopoB. OOpaTUMbIE
peaKIuu.

Xumuueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HA COCTOSIHUE XMMHYECKOTO
paBHOBecus. [Ipuauun Jle [latense.

Onextponutuyeckas nuccouuanus. CunpHble U caadbie 3iekTpoauThl. Cpena
BOJHBIX PAaCTBOPOB BEUIECTB: KHWCIAs, HEUTpaibHasd, uieno4Hass. [lowamue o
6000pooHom noxaszamene (pH) pacmeopa. Peakuyuu moHHoro obmena. [ uopoaus
Heop2aHudyeckux u opzanudeckux eeujecms. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC
peakuuu. [lonamue 06 s1exkmponausze pacniagos u pacmeopos coneu. llpumenenue
971eKMpOU3a.

PacuérHble 3agaun

Pacyétel 1o ypaBHEHUSM XMMHUYECKHX pEaKUUMh, B TOM  YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIS1 BEILLIECTBAY.

Heopranuuyeckasi xumus
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Hemerannel. Ilonoxkenune HemetrayuioB B llepuoguueckoit  cucreme
xuMuueckux snemeHToB /.M. MeHneneeBa u 0COOECHHOCTH CTPOEHHUSI aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHciopoaa, cepbl, dochopa u yriaeponaa). XUMHUUYECKHE CBOMCTBA Ba)KHEHUIIHUX
HEMETaJUIOB (TaJIOr€HOB, cepbl, a30Ta, gocdopa, yriepoaa U KPEeMHHUSI) U HX
COCIMHECHU I (OKCcHJI0B, KUCJIOPOJICOJICPKAIMNX  KHUCIIOT, BOJIOPOJHBIX
coequHeHuit). IIpuMeHeHne BaKHEHITUX HEMETAJJIOB M UX COCAMHEHUU. Xumus
mMpaH3uCmopoe.

Merambl. [lomoxenue MmetamnoB B Ilepuomndeckon cUCTEME XMMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX O000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DJIEKTPOXUMHUYECCKHUI PSJT HAPSHKEHUN METAIITIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUM, Kaaui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crnocoObl nofydyeHust MetamuioB. Memannypeus. Kopposus memannos.
CriocoObl 3a1uThl OT KOppo3uu. [Ippumenenne MeTamioB B ObITY U TEXHHUKE.

PacuérHble 3agaun

Pacuétel Macchl BellecTBa WM O00BEMA Tra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUS U )KM3Hb

Ponp xuMum B oOecriedyeHUHM SKOJOTHYECKOM, DHEPreTHUECKON W IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHMS
BEIIECTB M XUMUYECKUX PEAKIIMI.

[IpencraBienust 06 0OIMKMX HAYYHBIX MPUHIMIAX MTPOMBIIIJIEHHOTO TTOJTYYEHUS
Ba)KHEHIIINX BEIIECTB.

YesloBEeK B MHUPE BEIIECTB M MATEPUAJIOB: BAXXHEHIIHNE CTPOUTEIIbHBIC

MaTcpuajibl, KOHCTPYKIMOHHBLIC MAaTCpHaJibl, KpaCKh, CTCKJIIO, KCEpaMHKa,

16



MaTepualibl Jsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbBIC
yaoOpeHus.

XuMHSL M 30pOBbE YEJIOBEKa: IpaBWia HCIOJb30BaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E€30MaCHOTO KCIONIb30BAaHUS MPENapaToOB OBITOBOW XUMUU
B TOBCEJIHEBHOW XU3HU. Biausanue KomnvlomepHozo u3iyueHus Ha 300pP06be
npozpammucma.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MexXnpeaMeTHbIX cBsi3el nmpu u3ydyeHun xumuu Ha 1 kypce CIIO
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: SIBJICHHUE, Hay4YHbIA (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccu(UKanus, NepUOJUIHOCTb, HAOIIOEHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuka: MaTepus, DSHEprusi, Macca, aToM, OJJEKTPOH, MOJIEKyJa,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BEIUYMHBI U €IUHUIIBI UX U3MEPEHHs, IPOTOH, HEUTPOH,
WOH, U30TOIl, paIMOAKTUBHOCTb.

buonorus: kieTka, OpraHu3M, 3KOCHUCTEMa, MAaKpO- U MHUKPOAJIEMEHTHI,
BUTaMHHBI, Oroc(epa, 0OMEH BeliecTB B opranu3Me, (HOTOCHHTE3, OMOIOTUYECKU
aKTUBHBIE BelllecTBa (O€JIKH, YTIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHEepabl, TOPHBIE MOPOIbI, MOJE3HBIE MCKOMAeMbIE, TOILIUBO,
pecypchl.

TexHoJIOTHS: THUILEBbIE TMPOAYKTHI, OCHOBBI PAIlMOHAJIBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHbIE U KOCMETUYECKHUE MpernapaTbl, MaTepUalibl U3
HUCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH, XUMHUYECKasi MPOMBIIIJIEHHOCTb,
METaJUTyprus, MPOU3BOJCTBO CTPOUTEIbHBIX MAaTEPHANIOB, CEIbCKOX035HCTBEHHOE
IIPOU3BOJICTBO, NUIIEBast MPOMBIILJIEHHOCTb, dapmareBTHUYECKAS

INPOMBIINIJICHHOCTL, IMPOU3BOACTBO KOCMCETHUYCCKUX IIPCIIapaToB, ITPOHU3BOACTBO
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KOHCTPYKINHOHHBIX

HaHOTCXHOJIOTHH.

MaTCcpHruaioB,

OJICKTPOHHAsA

IIPOMBINIJICHHOCTD,
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IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA
ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3YyJIbTATBl OCBOECHUS MpeaMeTa «XHMUS» JOCTUTAIOTCA B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTA B COOTBETCTBUU C
T'YMAaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, IyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU
U HjeaaMd POCCUUCKOrO TPaKJAHCKOrO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMH U  TpaBWIAMH  TOBEJEHHUSA, CIHOCOOCTBYIOUIUMHU  MpoleccaM
CaMOIIO3HAHUS, CAaMOPAa3BUTUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
oOyuvaronuxcs. JIMYHOCTHBIE pe3yJbTaThl OCBOCHMSI TMpeaMeTa «XUMUS
OTPpaXarOT CHOPMHUPOBAHHOCTH OMNbITa TMO3HABATEIBHON U  TIPAKTUUYECKOUN
JEATEIIbBHOCTH 00yYarolUXCs 10 peaiu3aluy NPUHITHIX B O0IIECTBE [IEHHOCTEH, B
TOM YHCJIE B YACTHU:

1. rpakaaHCKOro BOCIIMTAHMSA:
OCO3HaHUSI OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;
MPEJICTABICHHS O COLMAIBHBIX HOPMAaxX M MPaBUJIAX MEXKJIMYHOCTHBIX OTHOIIECHUN
B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATENBHOCTU MPH CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHHMH YyYeOHbIX U TO3HABATEIbHBIX 3a/]a4, BBIMOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U TTPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHThI
JPYTUX MPU aHAIN3E PA3JIUYHBIX BUIOB YYEOHOH JACSITEIBHOCTH;

2. NAaTPUOTHYECKOT0 BOCIIUTAHMS:
LHEHHOCTHOTO  OTHOIIEHUS K HUCTOPUYECKOMY H HAyYHOMY  HACJIECOAUIO
OTE€UYECTBEHHON XMMUH;
YBOKEHHUS K TIPOIlECCY TBOpYECTBA B O00JacCTH TEOPUM U MPAKTHUYECKOTO

INPUMCHCHUA XUMHUH, OCO3HAHUA TOr0o, 4YTO HOCTUIKCHUA HAYKH CCTb PC3YJIbTAT
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JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  MOUCKOB,

MTOCTOSTHHOTO TPYJa YYEHBIX U MPAKTUKOB;

WHTEpeCca W IO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUH W IOCJIEAYIOIIEM aHAIU3E

uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;
3)AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyalluH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE NOBEACHUE M IMOCTYNKH CBOMX TOBAapHILEH C
NO3ULMKA HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4)(popMmupoBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro u 0Oe30omacHOro oOpa3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHMSI K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXWYECKOMY 370POBBIO;

COOIO/IeHUsT TIpaBWJ OE€30MacHOro oOpalieHusi C BeEliecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAaHUsl [EHHOCTU MPaBWJI HWHAMBUAYAJBHOTO H  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOUIUX 30POBBIO U )KU3HU JIFOJIEH;

OCO3HAHMS TOCIEICTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4e€OHO-UCCIIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPUYECKOW W  JPYruX BHUAAX
NeSATEIbHOCTH; YCTAHOBKM HA aKTUBHOE YYacCTHE B PEIICHUU MPAKTUUYECKUX 3a7a4
COLIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YUEHHUIO0 MPOQPECCHIl pa3IMYHOro pojaa, B TOM
YlyCJI€ HAa OCHOBE MPUMEHEHHsI MPEJAMETHBIX 3HAHUW MO XUMHH;, YBaXKEHUS K

TPYAY, JIIOJAM TPY/JIa U pe3yabTaraM TPyAOBOM AEATEIbHOCTH,
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TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIUBUAYAJIBHOW TpPAeKTOPUHU
oOpazoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH IIEI€CO00pa3HOTO0 OTHOIICHUS K TPHUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIC;

MOHUMAHUS TJ00aTbHOTO XapaKTepa SKOJOTUUYECKHX MpoOeM, BIUSHHUS
AKOHOMHMYECKHUX MPOIECCOB HA COCTOSTHUE MTPUPOTHON U COLMAIIBHOM CPEIbI;

OCO3HAaHUSA HCEOOXOAUMOCTH HWCIIOJB30BAaHMUS JOCTMOKCHMH XUMUH IS
pELICHUSI BOMPOCOB PAlMOHAIIBHOTO IMPUPOIOIOIB30BAHUS;

AKTHUBHOTO  HENPUATHS  JCWCTBUM, NPUHOCAIIUX BpPEH  OKPYXKAKOIICH
MPUPOJIHON CcpeJie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUSTHBIE HKOJOTUUECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAIMYUSA PA3BUTOrO 3KOJOTMYECKOTO MBIILICHUS, SKOJIOTHYECKOW KYJIbTYpBI,
OITbITA JIeATEIILHOCTH AKOJIOTHYECKOM HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B NO3HABATEIIbHOW, KOMMYHHKATHUBHOW M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI0 MO3HAHMSI:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAaHMS CHEeUU(PUKH XUMHH KaK HayKd, OCO3HaHUS €€ pOoJIh B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeaCTaBiIeHusT 00 OKPYKAroIeM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B 0CO0OM  3HAYUMOCTH XUMHH [IJII  COBPEMEHHOMU
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJICHHOCTA W BAXXHOM pPOJHU B

CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
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YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, SJHEPIETUUYECKOM, IUILEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, 0OECIICUEHUU YCIOBHM
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHWsS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
NoJly4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HayuyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C 1EIbI0 TMOJyYEeHHUS
JIOCTOBEPHBIX ~ BBIBOJIOB;  CIIOCOOHOCTM  CaMOCTOSATENIBHO  HCIOJIb30BaTh
XUMHUYECKUE 3HAHUS JJIsl PEIICHUS TPOOJIEM B peaIbHBIX )KU3HEHHBIX CUTYAIIUsX;

MHTEpPECa K O3HAHUIO U UCCIIEIOBATEIIbCKOU IESITEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUW 1O XUMHUU B
COOTBETCTBHUH C JKMU3HEHHBIMHU MOTPEOHOCTAMH; MHTEpECca K OCOOCHHOCTSIM TpyJa

B pa3JIMUHbIX chepax mpodecCcruoHaIbHON AeATeIbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yibTaThl OCBOEHHUS Y4YEOHOro mpeamera «XuMUS» Ha
YpPOBHE CpeHEro 0011ero 06pa3oBaHus BKIIOYAIOT:

3Ha4YUMBbIC TUISL (dbopMupoBaHus MHUPOBO33pPEHUSA oOy4aromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHSITHUS, OTpaXKaroUUe
HEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJI0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOIIECC, CUCTEMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOIIOACHUE, U3MEPEHHE, SIKCIIEPUMEHT U IpyTHE);

yHHUBEpCcaJbHble yueOHbIE AEHCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATUBHBIE,
PETYJISTUBHBIE), 00ecIeynBaoIne (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroIInXCs;

CIIOCOOHOCTH 00YYarOUIMXCsl UCIOJIb30BaTh OCBOEHHBIE MEXANCIIUIUIMHAPHEIE,
MHUPOBO33pEHUYECKNE 3HAHWS W  YHUBEpCaJbHble y4eOHble JEUCTBUS B
IIO3HABATEJIbHOM W COLMAJIBHOW IpakTUKe. MeTranpeIMeTHbIE PE3yJIbTaThl
OTpaXalOT  OBJIAJICHUE  YHHUBEPCAIbHBIMU  YYEOHBIMH  ITO3HABATEJIbHBIMHU,
KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU ACUCTBUSMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble Jornueckue aeiicTBUs:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaJTU3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMmaTpuBaTh; ONPENENATh LENH JESITeIbHOCTH, 3aJaBas MapaMeTpbl U
KPpUTEPUM UX JOCTHIKEHHS, COOTHOCUTH PE3YJNbTAThl JACSATEIBHOCTH C
IIOCTABJICHHBIMU LIETISIMU;

UCIIOJI30BaTh MPHU OCBOCHUM 3HAHUN MNPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICIIATh XapaKTEPHbIE NMPU3HAKKA TOHATHM W YCTaHaBIMBATh MX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIME TOHSITHS ISl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHU;

BbIOMpATh OCHOBAHHMA U KPUTEPUM I KJIacCU(PUKAIMK BEIIECTB MU
XUMUYECKUX PpEeaKIMil; YCTaHaBIMBATh MPUYMHHO-CIICJCTBEHHBIE CBSI3H MEXKIY

HN3y49aCMbIMU SBJICHUAMU,
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CTPOUTHb JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEIyKTHUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS;

IIPUMEHATh B IIPOLECCE NO3HAHUSA, UCIIOJIB3YyEMbIE B XUMHM CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YypaBHEHHE XHUMHYECKON
peakuuMu — MpU pEIIeHWH Y4YEOHBIX MO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
IIPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

ba3oBble uccienoBareJbcKue JeHCTBUA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX
peakuuii; (GopMynHpoBaThb LEIUM M 33Jaud  HUCCIIEJOBAHMS, HCIIOJIb30BAThH
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYJIMPOBAHHBIE BOIPOCH B KAaYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI NIl (POPMUPOBAHUSI TUIIOTE3bI MO MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUU;

BJIAJETh HABbIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0OaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHWYECKOM MCCIIEIOBATEIbCKOM M  MPOEKTHOM
NeSTEIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pELICHUs MPAaKTUYECKHX 3a/1ad, NPUMEHEHUIO pa3JInYHBIX
METO/I0B [TO3HAHMS.

Pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HCTOYHMKAX HHPOpManuu (HAy4dHO-
NomyJisipHas JUTEparypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaau3upoBaTh WH(GOPMALUIO PAa3IMYHBIX BUAOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u

HCIIPOTHUBOPCUYNUBOCTD,
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bopMyIUpOBaTh 3aMpOChl U MPUMEHSTh PaA3JIMYHbIE METOAbl MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3amay
OTPENENEHHOTO THUIA; NPHOOPETaTh OMBIT HWCIONB30BaHUA WHHOOPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUN U PA3TMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpaTh  ONTUMAJIbHYIO  (OpPMY  TIPEICTaBIICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3bIK B KAUE€CTBE CPEJICTBA MPU paboTe C XUMUYECKON
uH(pOpMaIMe: MPUMEHATh MEXIpPEeIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NPEOOpPa3OBBIBATH 3HAKOBO-CHUMBOJIMYECKHE  CPECTBA
HarJIsiAHOCTH.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMbl B XOJE AHAJIOra W/WIH
JIMCKYCCUHU, BBICKa3bIBaThb HUJeH, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBINOJHEHHS PEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTAlMEl pPe3yJbTaTOB IO3HABATEIBLHON NESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU MPU BHITTOJTHEHUHU
XUMHUUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4yaeMbIX BEIIECTB, pealu3ali y4eOHOro MpoeKTa U GopMyJIUpOBaTh BHIBOIBI
MO0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COTJIACOBAHUS MO3ULIUNA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMU.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

CaMOCTOSITENIbHO IUIAHUPOBATh W OCYUIECTBIIATH CBOK I[103HABATEIbHYIO
JeATEIIbHOCTh, Ompesessis e€ IMenu W 3ajJadd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJIrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIEIOBATEIIbCKUX 3a7ad, BbIOMpaTh Haunbojee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM MOJIydeHHsT HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIHLHOCTH HAa OCHOBE camMoaHaIu3a U

CaMOOLCHKH.
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ITPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble  pe3ynbTaThl OCBOEGHMsI Kypca «OpraHmyeckas XUMUS»
OTPaXKAIOT:

C()OPMUPOBAHHOCTb  MPEACTABICHUN O  XUMHUYECKOM  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHHM B TIO3HAHWM SIBJICHUHN
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(YHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLICHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOIHOMN
Cpene; BIIAJICHUE CUCTEMOM XMMHUYECKMX 3HAaHMM, KOTOpas BKIIIOYACT:
OCHOBOITIOJIATarOIIME IOHATHA (XMUMHUYECKMM DJJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, XHMHYECKAs
CBSI3b, CTPYKTypHasi (opmyina (pa3BEépHyTas U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKeleT, (YyHKIMOHANbHAs TIpyIlIa,
paguKall, U30MEPHUs], N30MEPBI, TOMOJIOTUYECKAN PSAL, TOMOJIOTH, YIJIEBOAOPOLBI,
KUCJIOPOJ U a30TCOACpXKalle€ COCIUHEHHS, MOHOMEpD, IIOJIUMED, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemecTs A.M. ByTnepoBa, 3aKOH COXpaHEHHMsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CAMBOJINYECKHUH S3bIK XUMUU;

MHPOBO33PEHYECKUE 3HAHUA, JISKAIIUE B OCHOBE IIOHUMAaHUs NIPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTUYECKUE CBEJIEHUS O CBOMCTBaX,
COCTaBE, MOJYYEHHH M O€30MaCHOM HCIOJIb30BAHUU BAXKHEUIIUX OPTraHUYECKUX
BEUIECTB B ObITY M MPAKTUYECKOM JEATEIBHOCTH YEI0BEKa;

C()OPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepHblE NpPU3HAKU TOHATHUH,
YCTaHaBIIUBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHITHUS IIPU
ONMCAHNU COCTaBa, CTPOCHHUSI U MPEBPALCHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMHUPOBAHHOCTh YMEHUH UCIHOJIb30BaTh XUMHYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMysl OpraHMYECKMX BEIIECTB W ypaBHEHUH XHMMHUYECKUX pEaKLuH,
M3TOTaBIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECTB I WUIKOCTPALUU HUX

XUMHUYCCKOI'O U IIPOCTPAHCTBCHHOI'O CTPOCHUSI,
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chOpPMHPOBAHHOCTh YMEHUH YCTAHABIMBATh NPUHAMIEKHOCTh H3YUYECHHbIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIACCy/TpyNIEeCcOoeUHEHU  (YTIeBOJOPOAbI, KHCIOPOA U  a30TCOAEpIKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA II0
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke NpuUBOAUTH TPUBHUAIBHBIE
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWIICH, MPOMWICH, alETUJICH,
ATWJICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KACIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIIH0K034,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

chOPMHPOBAHHOCTh, yMEHHUS OMNPENEIATh BUJBI XUMHYECKOM CBSI3HM B
OpPTraHUYECKUX COCTUHEHUAX (OJIMHAPHBIC U KPATHBIC);

chOPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TIOJIOKEHHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A.M. bytiepoBa miis oObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT HMX COCTaBa M CTPOEHHUA; 3aKOH COXPAHEHUsSI MacChl BEIIECTB;
c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTpPOEHUE, (PU3UUYECKHUE U
XUMHUYECKHUE CBOMCTBA THUIHUYHBIX TMPEACTABUTENICH  pPa3IUYHBIX  KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, dTWUJICH, MPOMUJICH, alleTHIICH, OyTaaueH-
1,3, metundyranuen-1,3, GeH30JI, METAHOJ], ATAHOJ, ITUJIECHIJIMKOIb, TIUIEPHUH,
deHoun, aneTanbIerui, MypaBbUHAs M YKCyCHash KHUCJOTHI, TJIFOKO3a, Kpaxmall,
[EJUTI0JI03a, aMHUHOYKCYCHAsi KHCIIOTa), WJUTIOCTPUPOBATH TEHETHUYECKYIO CBSI3b
MEXJy HUMH YypaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHUUYECKHUX PpPEAKIUi ¢
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh MCTOUYHHUKHU YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI UX TMepepaboTKu U
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHHUIH TMPOBOAWTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJTHBIX

BEILECTB WJIU NPOAYKTOB PEAKIINN);
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c(hOpMHUPOBAHHOCTh YMEHUH BJIa/IETh CUCTEMOM 3HAHUIM 00 OCHOBHBIX METOJ1aX
HAy4YHOT'O T[IO3HAHMS, MCHOJb3YEMbIX B XHMHU TPU HM3YYCHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJIIOEeHUE, U3MEPEHHE, SKCIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHWMHUYECKHE 3HAHUS JUIsl TNPUHATHS PEIICHUNA B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHMI COOJIO/IaTh MpPaBHJIa MOJb30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBWiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIHUSIMH IO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW IUJIAHUPOBATh M  BBINOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HAIPEBAHUH, MTOTYUYCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIIKOB NMpPU HArpeBaHUU, I[BETHBIC PEaKIMu OCJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIa0OPaTOPHBIM OOOPYJOBAaHUEM, TPEACTABIATH PE3YyJIbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii u GopMyIUpPOBaTh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uH(hOpMAIUIO, TOJy4aeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpPMHUPOBAHHOCTh ~ YMEHHMH  COOJIOJaTh  MpaBWiia  AKOJOTHYECKH
1[eJIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHHUYECKUX
BEIIECTB, MoHMMas cMmbica mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEAOTBPAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M

YeJIoBeKa;
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U1 00YYarOIIMXCsl C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBS: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX II03HAHWS BEIIECTB U
XUMUYECKUX SIBIICHUM.

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeopraHudyeckas
XUMUS OTPaxKaroT:

chOPMHPOBAHHOCTh  TPEACTABICHUM: O  XHMHYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TIO3HAHUU SBJICHUH
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a/1ad
U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMUYCCKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHas, MOHHAS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUMBl ~XUMHUYECKUX  PEAKUUN, PaCTBOP, AJIEKTPOJIHTHI, HEIJIEKTPOIUTHI,
AIEKTPOJUTHYECKAsT JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuy, XUMHYECKOE PaBHOBECHE);TCOPUU M 3aKOHBI (TeOopus
AJIEKTPOJUTUYECKON JHUCconManuu, nepuoaudeckuii 3akoH [[.M. Menneneena,
3aKOH COXPAaHEHHSI MAcCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS] SHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIMEe B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XMMHMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXXHEHIIINX HEOPTAaHMIECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATCIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHUN BBISIBISATH XapaKTEPHbIC NPHU3HAKU TTOHATHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWU HEOPTaHMYECKUX BEIIECTB M HUX MpeBpalieHuicHopMUpOBAHHOCTh

YMCHI/If/'I HCIIO0JIb30BATh XHUMHUUYCCKYIO CHUMBOJIMKY I COCTAaBJICHUA (bOpMy.H
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BEILIECTB U YPABHEHUNM XMMHYECKHUX PEAKLMI, CUCTEMAaTHUYECKYI0 HOMEHKIATypy
(IUPAC) wu TpuBHaibHble Ha3BaHUS OTACIBbHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHblii ra3, yriaekuciblil ra3, aMMUak, rali€Has U3BECTb, HErall€Hasl U3BECTb,
MUTHEBAS COJIA, MUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHUN OIpPEAETSATh BaJCHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJISIpHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCMHEHUH; C(POPMUPOBAHHOCTh YMEHUN YCTAHABIMBATHh INPUHAMJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyIie
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI Iepuogudeckoro 3akona J[.1.
MenneneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO U
IMPOTHOCTHYECKYIO (YHKIMH; C(HOPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh
JIEKTPOHHOE CTPOEHHME AaTOMOB XWMMHYECKHX JJIEMEHTOB 1—4 mnepuoaos
[leprognyeckon cucTeMbl XUMUYECKHUX AeMeHToB /.M. MenneneeBa, ucnonb3ys
NOHATUSL «S-, P-, O-DIEKTPOHHBIE OPOUTAIN», «IHEPTETHUECKUE YPOBHU,
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
COEIMHEHNU MO mepuoaaM W rpynmnam l[leproauyeckoil CUCTeMbl XHUMHYECKHX
anemenToB [[.W. MennaeneeBa; cGopMHUpPOBAaHHOCTh YMEHHU XapaKTEPHU30BaTh
(onuchIBaTh) O0IIME XUMUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB Pa3IMYHbBIX
KJIACCOB,  MOATBEPXKJATh  CYIIECTBOBAHUE TE€HETHYECKOW  CBSI3M  MEXIY
HEOPraHWYEeCKMMH BEUIECTBAMU C TIOMOIIBIO YPaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

c(OpPMHPOBAHHOCTh YMEHUS KJIaCCU(PUUMPOBATh XUMHUYECKUE PEAKIMH TI0
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyroIIUX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH

peaKiny, y9acTHIO KaTaanu3aTropa);
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c(OpPMHPOBAHHOCTh YMEHUN COCTABJISITH YPABHEHMSI PEAKIUN pPa3IMuHbIX
THUIIOB, MOJHBIE M COKPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIINU UAYT 0 KOHIIA,

chOpPMHPOBAHHOCTh YMEHUH MPOBOAWTH  PEAKIMHU, MOJITBEPKIAIOLIUE
KaueCTBCHHBI COCTaB PA3UYHBIX HEOPTaHMYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTaHUICCKUX
BEIECTB; C(HOPMHUPOBAHHOCTh YMEHUW paCKpbIBATh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TIOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHHM OOBSICHATH 3aBUCHUMOCTb CKOPOCTU XHUMHYECKOM
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHemHero BozjaeictBusi (mpunuun Jle Illarense);
c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XMMHYECKUE MPOIIECCHI, JICIKAIITHEC
B OCHOBE NPOMBIIIICHHOTO IOJYYCHHUS CEPHOW KHCIOTHI, aMMHAKa, a TaKXKe
chOpPMHUPOBAHHOCTh TMPEJICTABICHUA 00 OOIMMX HAYYHBIX MPUHIUINAX U
AKOJIOTHIECKUX MPOOIEMaxX XHMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOAUTH BBIYUCICHHUS C HCIOIB30BAHUEM
MOHATHST «MaccoBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUIN Ta30B
IPY XUMHYECKUX PEaKIMAX, MAacChl BEIIECTBA WM 00hEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIIOBOTO 3¢ (eKTa peakind Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUHN COOJI0/AaTh MpaBuja TMOJb30BAHUS XUMHYECKOM
MOCy/IOl U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSMH TIO BBIITOJHEHHIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB; C(HOPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATH M BBIMOIHATH
XUMUYECKANW JKCIEPUMEHT (pa3iioKeHHe IMEePOKCHIa BOJOpOAa B TPUCYTCTBUU
Karaam3aTopa, OMNpEAeNieHHe Cpelbl pPacTBOPOB  BEHIECTB C  MOMOIIBIO
YHUBEPCAIBHOTO WHJIWKATOpA, BJIMSHUE PA3JIMYHBIX (PAKTOpPOB HA CKOPOCTH

XUMHYECKON peakIuy, pPeakiud HOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIMM Ha
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cyiab(par-, KapOOHaT- M XJOPUA-aHUOHBI, HA KAaTHOH aMMOHHs, pEILECHUE
OKCIEPUMEHTAIbHBIX 3afady 1o TemaMm «Metamsl» u  «Hemeramney) B
COOTBETCTBHMHM C TPaBHJIAMU TEXHUKHA O€30MacHOCTH TpU OOpalleHuu C
BEUIECTBAMH U J1a0OpaTOPHBIM OOOpPYAOBAHMEM, MPEACTABIATH pPE3YJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii W  (QOpMYyJIHpOBaTH BBIBOJBI Ha OCHOBE J3THX pE3YJbTaTOB;
C(OPMUPOBAHHOCTb ~ YMEHUH  KPUTHYECKHM  AHAIU3UPOBATh  XHUMHUYECKYIO
uHpOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

COPMUPOBAHHOCTH ~ YMEHUH  coOJoAaTh  MpaBuUia  DKOJOTUYECKHU
1e7eco00pa3HOT0 TOBEJICHUSI B OBITY W TPYJIOBOM JAESATEIBHOCTH B IENSIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OIMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHAT, Ha mpumepax cHocoObl yMEHBUIEHUS H
IpEeIOTBPALICHHS UX BPEIHOTO BO3/IEUCTBUS HA OPTAaHU3M UEJIOBEKa;

JUIsl 00yYaroluXcsi ¢ OTrPAaHHUYEHHBIMU BO3MOXXHOCTSMH 3/I0POBbS: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IO3HAHUS BEIIECTB U

XUMHUUYECKUX SIBJIICHUH.
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KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

Nen/m | latra | HaumeHoBaHue pa3aenoB U TEM YPOKOB Ko | OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYAIOIINXCS

I

ye

CT

BO

ya

co

B

Paznen 1. Teopernueckne 0CHOBbI OPraHM4YecKoil XumMuM (5 4acoB).

Tema IIpeamer opranuveckoi xumuu. Teopussi crTpoenusi |5 | PackpbiBaThb CMBICT HM3y4aeMbIX  TOHSITHIM
11 opranun4yeckux coeaunenuii A.M. bytiieposa (BBISIBJISITh ~ MX  XapakTEepHble  MPU3HAKM),
1. [Ipeamer opraHuyeckod XUMHHM: €€ BO3HHKHOBEHUE, yCTaHaBIMBAaTh WX B3aUMOCBA3b. lIpuMeHATH
pa3BUTHE W 3HAYECHHE B IOJYYCHUU HOBBIX BEIIECTB H NOJIOXKEHUSI TEOPUH CTPOEHUS OPTraHUYECKHX
MAaTEPHUaJOB. BemectB A. M. BbytinepoBa mjisi oObsSICHEHUS
2. Teopusi CcTpoeHUs OpraHUYecKUX coeauHeHnit A.M. 3aBHCUMOCTH CBOWCTB BEILECTB OT UX COCTaBa U
bytnepoBa, €€ ocHOBHblE TOJIOkKEHUS. CTpPyKTypHbIE CTPOCHHUS. Hcnonp3oBaTh XUMHUYCCKYIO

dbopMyJIbl OpraHUYeCcKuX BelecTB. ['oMoIorus, nusomMepus.

CUMBOJIMKY OJIs1 COCTABJICHUA MOJICKYJISIDHBIX W
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XHUMHUecKas CBSI3b B OpPraHNYCCKHUX COCANMHCHUAX: KPATHBIC

CBsi3H, O- U TT-CBA3H.

[IpencraBienue o knaccuPpuKaIy OPraHUIECKUX BEIIECTB.

Homenknarypa OPTaHUYECKUX COEMHECHUU
(cucremMarnueckas) U TPUBHAIbHBIE HA3BaHUSI Ba)KHEUIIIMX

HpeI[CTaBI/ITe.Heﬁ KJIACCOB OPTraHUYCCKHX BCIICCTB.

CTPYKTYpHBIX (pa3BEPHYTOM, COKPAIIEHHOMN)
dbopMmyn opraHudeckux BemiecTB. Onpenensrhb
BUJIBl  XMUMHUYECKOW  CBsI3U  (OJMHApHBIE,
KpaTHbl€) B OpPraHUYECKUX COCTUHEHUSX.
PackpbiBaTh pojib OpraHUYECKON XUMHH B
OpUPOAE, XapaKTepU30BaTb €€ 3HA4YCHHE B
KU3HU YEIIOBEKa, WUIIOCTPUPOBATh CBSI3b C

OPYTHMH HAyKaMH.

Pa3znen 2. Yraesoaopoasl (16 yacos)

Tema IIpeneabHble yriieBoAOPOAbI — AJIKAHBI
2.1
6. AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH PSII.
7. Meran u 3TaH — NPOCTEUIINE NPEACTABUTENIN AJIKAHOB:
COCTaB, XUMHUECKOE CTPOEHUE, PU3NUYECKUE U XUMHUECKHE
CBOMCTBA (peakluu 3aMEeLIEHUs] U TOPEHUs), HAXOXK/ICHUE B
MPUPOJE, MOTYUYECHUE U TPUMEHEHUE
Tema HenpeneabHble yriieBoAOpoOabI: AJKEHbI, AJKAIMEHbI,
2.2 AJIKHHBI

PackpbiBaTh  CMBICTT  HM3y4aeMbIX  ITOHSATUH
(BBISBIIATH  MX  XAapAaKTEpPHbIE  IPU3HAKH),
YCTAHABIIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOLIME TIIOHATHS NPU OIMCAHUU
cocrasa, CTPOCHMUSA 51 MIPEBPALLECHUN
OpPraHWYECKUX coeauHeHud. lMcnosb30BaTh
XMMHUYECKYK0 CHUMBOJIMKY [UJI COCTAaBJICHUS
MOJIEKYJIIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,

COKpaIEHHOMN ) dhopmyn OpraHUYeCKUX
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AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PSI.

OTUNeH — NpPOCTEHIINI MpEACTAaBUTEIb aJKEHOB: COCTaB,
XUMHUYECKOE CTPOEHHUE, (U3MUECKME U  XUMHUYECKHUE
CBOMCTBa (peakUuu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS,
rUipaTalliy, OKUCIEHUS U TOJIMMEPU3ALNN) HAaXOXKACHHUE B

Impupoac, MmoJIydCHuC U IpuMCHCHUC.

10.

AJnKagueHsl: Ooytanuen-1,3 u MeTuinoyTaaueH-1,3,
XUMHUYECKOE CTpOEHUE, peaxkuus MOJMMEPU3AIIUH,
MpUMEHEeHue ([JIsI CUHTEe3a MPUPOJHOTO U CUHTETHYECKOTO

Kay4yyKa U pE3UHBI).

11.

AJKUHBI: COCTaB )51 OCOOCHHOCTH CTPOCHUA,

TOMOJIOTHYECKHM P,

12,

ALleTWIIEH — NPOCTEUIINNA MPEICTABUTEND aJKUHOB: COCTaB,

XUMHYECKOE CTPOCHUE,

13.

AneTwieH: puU3MYEeCKUe U XMMHUYECKHE CBOMCTBaA (peakuuu
TUAPUPOBAHUS, TAJOTCHUPOBAHUSI, TUIApATalldd TOPEHHUS),

HaXO0XACHUC B ITPHUPOJC, MOJTYHCHHUC U IPUMCHCHUC

Tema

ApoMaTuyeckue yrjeBo10poabl

BCIICCTB. YcraHaBiuBaTh IMPUHAJIC)KHOCTD
BCIICCTB K OIIPpCACIICHHOMY KJIacCy
YIJICBOAOPOAOB IO COCTaBYy M CTPOCHHIO,
Ha3bIBaATb ux I10 CHUCTEMAaTUYCCKOM
HOMCHKIJIATYPC, IMPUBOAUTD TPUBHUAJIBHBIC
Ha3BaHUA

OTACIIbHBIX HpGI[CTaBI/ITeJIeﬁ

yIJIEBOJIOPOIOB. Onpenensite BH/IbI
XUMHUYECKOU CBSI3U B MOJIEKYJIaX
YTJIEBOJIOPOJIOB; XapaKTEPU30BaTh 3aBUCUMOCTD
PEaKIMOHHON CIOCOOHOCTH YIJIEBOJAOPOIOB OT
KPaTHOCTH KOBAJICHTHOMN CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, (QU3UYECKHe U  XUMHYECKHE
CBOMCTBa, BaXHEHIIME CHOCOOBI MOJIYYEHUS
TUITHYHBIX MpEACTAaBUTEIICH Pa3JIMYHbBIX
KJIACCOB  YIJIEBOJOPOAOB  (MeTaHa, »JTaHa,
STUJICHA, alleTuiIeHa, OyTanueHa -1,3, 6eH3ouna,

TOJIyoJ1a). BBIABIATE T'€HETHYECKYIO CBS3b
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2.3

14. ApeHbl: OEH30J1 U TOJYOJ, COCTaB, XUMHYECKOE CTPOCHHE
MOJIEKYJI

15. ApeHbl: (u3udyecKkrue W XUMHUYECKHE CBOWCTBA (peakiuu
TAUIOTCHUPOBAHUS W HUTPOBAHHWSA), TIOJyYCHHE U
npuMeHeHue. Biausinue 6eH301a Ha OpraHu3M YelloBeKa.

16. ['eneTndeckas CBSA3b yIIEBOIOPOAOB

Tema IIpupoaHble  MCTOYHHUKHM  YIJIEBOAOPOAOB M WX
2.4 nepepadoTrka

17. [Tpupoausiii ras. [lonyTHble HeTIHBIE Ta3bI.

18. Hedts u e€ mpoucxoxnenue. Crnocobbl mepepabOTKu
HedTH: IIEPETOHKA, KPEKUHT (TepMHUECKHiA,
karanutudeckuit). [lpomyktel mnepepaboTku HedTH, UX
MIPUMEHEHNE B TPOMBITIUICHHOCTH U B OBITY.

19. KameHHblii yroas U NpoAyKThI €ro nepepadoTKH.

20. OnpeneneHrue MOJICKYJSIpHOW  (OPMYJIBI  OPTaHHUYECKOTO

BeICcCTBAa II0O MACCOBBIM JOJIAIM AaTOMOB XHMHYCCKHUX

MEXIy YIJIEBOAOPOJAMH W IOATBEPKIAATH €€
HaJu4yue  YpaBHEHUSAMH  COOTBETCTBYIOLIMX

XUMHUYCCKHUX peaKI_II/Iﬁ C  HCIIOJIB30BaHHCM

CTPYKTYPHBIX (hOpMYII.
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SJICMCHTOB.

21, Pacu€rsl 10 ypaBHEHHIO XMMUYECKOW PEAKLIUN.
Paznen 3. Kucsiopoacoaepskamue opranndeckue coeqnuenus (13 yacon)
Tema Cnuprbl. ®eHoJI PackpbiBaTb  CMBICII  M3Yy4YaeMbIX  IOHSITUU
3.1 (BBISBIIATH MX  XapaKTepHbIE  IPU3HAKH),
22. [IpenenpHple OAHOATOMHBIE CHUPTBHI: METAHOJI M OTAHOJ, YCTaHABJIMBAaTh UX B3aWMOCBS3b, HCIOJB30BATH
XUMHUYECKOE CTpOEHHUE, (U3MUecKue U  XUMHUYECKHUE COOTBETCTBYIOIME IIOHATUSA IIPU ONMCAHUU
cBOiicTBa  (peakuuu  C aKTUBHBIMA  METaJUIaMH, COCTaBa, CTPOCHHUS 151 MpeBpalieHUu
raJlIoreHOBOJIOpOJaMH, TOpPEeHKeE), NpuMeHeHne. Bogopoanas OpraHnyYecKkux coeanHeHuil. HMcnosp30Bath
CBs3b. PU3NOJIOrNYECKOE NEUCTBUE METAHOJIA U 3TAHOJIA Ha XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS
OpraHM3M YEIOBEKA. MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
23. MHOroaToOMHbIE CIUPTHL: OTUJICHITIMKOIbL W TJIMLEPHH, COKpAIlEHHON) bopmyn OpraHUYECKUX
XUMHUYECKOE CTpOEHuE, (U3MUeckrue U  XUMHUYECKHUE BCIICCTB.  YCTaHABIMBaTh MPUHAICKHOCTD
CBOMCTBa (B3aMMOJIEWCTBHE CO UIEJIOYHBIMH METAJJIaMH, BEILIECTB K ONPENEIICHHOMY KJIAcCy IO COCTaBy
KaueCTBEHHAsl peakius Ha MHOTOATOMHBIC CIIHUPTHI). U CTPOCHUIO, HA3bIBATh UX I10 CUCTEMATUYECKOU
DU3NOIOTUYECKOE JEHWCTBUE HA OpPraHu3M  4YeJIOBEKa. HOMCHKJIATYypC;  NPHUBOIHWTL  TPHBHATIBHBIC
[IprMeHeHne ruIepruHa U dTUICHTJINKOJIA. Ha3BaHMS OTJEJIBHBIX IIPECTABUTENEH
24, ®enon. CtpoeHre MOJEKYJbl, (U3MUECKHE W XUMHUYECKHUE KHCJIOPOACOICPKAIIMX COEIMHEHU.
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cBoiicTBa  (heHoa. TokcHU4HOCTB ¢benona, ero
¢u3noNornueckoe JICHCTBHE Ha OPTaHW3M  4YellOBeKa.

[Ipumenenue penomna.

Tema Anbaernabl. Kapoonosbie kuciiotbl. CiioxkHbIe IPUPHI
3.2
25. Anpaerunpl: GopMambIACTHIT M alleTadbIACTUIl, XUMUYECKOE
CTpOCHHUE.
26. Anpneruasl: GU3NYECKue U XUMHUYECKUE CBOMCTBA (PEeaKIIUU
OKHCJICHUSI W BOCCTAHOBJICHHS, KAa4ECTBCHHBIC PEAKIINM),
MOJIy4eHHE U IPUMEHEHHE.
217. OnHOOCHOBHBIE — TpeenbHble  KapOOHOBBIE  KHCIJIOTHI:
YKCyCHasl KHCIIOTa, XUMHUYECKOE CTpOCHHUE, (PU3ndecKue u
XUMUYECKUE CBOMCTBa (OOIIME CBOMCTBA KUCJIOT, PEAKIIHS
ATEpUPUKALINH ), TOJTyUEHUE U IPUMEHEHHUE.
28. OIHOOCHOBHBIE — TpefeibHble  KapOOHOBBIE  KHCIIOTHI:

dusznueckue M XUMHUYECKHME CBOMCTBa (OOIIMEe CBOWCTBA
KUCIIOT,  peakuus  drepudukanuu), MOJIy4YeHUEe U

npUMEHEHHE.

XapakTepu3oBarhb COCTaB, CTpOEHHUE,
OpUMEHEHUE, (U3NYECKUEe U  XUMHYECKUE
CBOMCTBa, Ba)XKHEUIINE CHOCOOBI MOyYEHUs
TUITAYHBIX IPEICTaBUTENICH Pa3IMYHBIX
KJIACCOB  KUCJIOPOACOJEPKAINX COCAUHEHUN
(MeTaHONa, JTaHOJA, TJMIEpPHHA, (eHona,
(dopMmanbaeruna, aueranbleruaa, yKCyCHOH
KHCJIOTBI, TJIIOKO3Bbl, Caxapos3bl, Kpaxmaia,
LEJUII0JIO3bl); BBISBISITH TE€HETUYECKYIO CBS3b
MEXIy HHUMM U TIIOATBEP)KIAaTh €€ HaIW4due
YPaBHEHUSIMHA COOTBETCTBYIOIIMX XUMHUYECKUX
peakuui ¢ HCIOJIb30BAaHUEM CTPYKTYPHBIX
¢opmyn. OmnucelBaTh COCTaB, XUMHYECKOE
CTPOCHHUE 151 IIPUMEHEHUE KHUPOB,
XapakTepru3oBaTh X 3Ha4YECHUE JUIS
KU3HEAEATEIBHOCTH OpraHu3MoB. Oco3HaBaTh
ONIaCHOCTb BO3JIEUCTBUS HA JKUBBIE OPIaHU3MBI

OIIPCACIICHHBIX OpPraHU4YCCKUx BCIICCTB,
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29. CreapuHOBasi M OJICMHOBAsT KUCJIOTHl KaK MPEICTaBUTEIH
BBICIINX KapOOHOBBIX KHCJIOT. MbUla Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.
30. Crnoxxuble 3QUpPHl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHCIOT.
I'mpponu3 cnoxHbeIX 3¢upoB.Kupbsl Kak NpPOU3BOIHBIE
TIIMIEPUHA W BBICHIMX KapOOHOBBIX KHUCHOT. [ 'maponus
KHUPOB
Tema YraeBoabl
3.3
31. VYrneBoabl: cocTaB, Kiaccu(puKalus yriaeBoaoB (MOHO-, U-
U TOJIMCaXapu/ibl).
32, I'moko3a — mpocTedivii MOHOCaxapuJ: OCOOEHHOCTH

CTPOEHHUS MOJIEKYJIbl, PU3NYECKHEe U XMMHUYECKHUE CBOWCTBA
II0KO3bl  (B3auMogelctue ¢ ruapokcugom  menu(Il),
OKHCJIEHME aMMHayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIFOKO3bl), HAXOXKJICHHE B
npupojae, NMPUMEHEHHE TIIFOKO3bI, OHOJIOTHYecKas pojib B
KU3BHENIEATCIILHOCTH OpraHu3Ma uejoBeka. {DOoToCHHTES.

OpyKTO3a KaK U30MEP TIIHOKO3bI.

HOSICHATh HAa MPUMEPAX CIOCOOBI YMEHbIICHUS
U IPENOTBPALICHUS UX BPEIHOIO BO3JEUCTBUS
Ha OpraHu3m YEJI0BEKa. [IpoBoauTh
BBIYMCIICHUS IS OINPEICIICHUS] MOJIEKYJIIPHOM
(opMyJIbI  OPraHUYECKOTO  BELIECTBA, IO
YPaBHEHUIO XUMUYECKOU peakuu.
CamocTosATENBHO INIAHUPOBATh U OCYIIECTBIISTh
CBOIO IIO3HABATEIIbHYIO NEATEIbHOCTD;
IPUHUMATh AKTHUBHOE YYacTHE B TIPYIIIOBOU

y4eOHOM JIeITCIHBHOCTH.
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33.

Caxapoza — mpeACTaBUTENIb JMCAXapUIOB, THUIPOJIU3

Caxapo3bl, HAXOXKXACHUC B IIPUPOAC U IIPUMCHCHHC.

34,

Kpaxman wu wmemmono3a Kak MPUPOJIHBIE IMOJHMEPHIL:
CTpOCHHE Kpaxmala ¢ UEeJUIIONO03bl, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA Kpaxmayia (TWIpOJIU3, KaueCTBEHHAs

peaKkIus ¢ UOJ0M).

Paznen 4. A3orconepxkaniue opranmueckue coeqnHenus (4 yaca)

Tema AMUHBI. AMMHOKHCJIOTBI. Besikn
4.1
35. AMUHBI: METWIAMMH — TPOCTEHIIMI  MpeACTaBUTENb
aMUHOB: COCTaB, XHUMHUYECKOE CTpOEHUE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA (PEaKIMHU C KUCIOTaMH U TOpPEHUs),
HAXO0XKJEHUE B IPUPOJIE.
36. AMMHOKHCIIOTBI KaK ampoTepHbIe OpraHu4ecKue

coequHeHnd. Dusnmdeckue W XUMHYECKHE CBOMCTBA
aMUHOKHUCJIOT (Ha mnpumepe mHIMHA). buonornueckoe

3HaUYCHUE aMUHOKHCIOT. CHHTE3 IICTITUOOB.

PackpelBaTh  CMBICT  M3y4aeMbIX  IOHATUH
(BBISIBJIISIT ~ MX  XapaKTEepHbIE  MPU3HAKM),
yCTaHaBJIMBAaTh MX B3aMMOCBS3b, MUCIIOJIB30BATh
COOTBETCTBYIOIIME TMOHATUS TNPH OMHCAHUU
COCTaBa, CTPOCHUSA 51 IIPEBPALICHAN
OpPraHMYEeCKUX CcoeauHeHui. lcnoib30BaTh
XUMUYECKYI0 CHUMBOJMKY JJI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaIEHHOMN ) dhopmyn OpraHUYeCKUX

BCIICCTB. Ol'Ipe)ICJ'ISITB MPUHAIJIC)KHOCTD
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37.

benku kak npupoansie noauMepsl. llepBuunas, BTopudHas u

TPETUYHAs CTPYKTypa OEJIKOB.

38.

XWMHUYECKHUE CBOWCTBA OCIIKOB: THAPOJH3, ICHATYpaIlus,

KaueCTBEHHbBIEC PEAKLIUH Ha OCJIKU.

BELIECTB K ONPEIECIIEHHOMY KJIACCy IO COCTaBY

U CTPOCHUIO, HA3BIBATH HX IIO CHUCTEMAaTUYCCKOM

HOMEHKJAType;  INPUBOAUTH  TPUBHUAIBHBIC
Ha3BaHUs OTIEJIBHBIX IIPEACTaBUTEINIEH.
Xapaxkrepu3oBaThb COCTaB, CTPOEHHE,

npuMeHeHue, (QU3UIECKUEe ¢  XUMHYCCKHE
CBOMCTBA, BaKHEHIIHME CHOCOOBI TMOJyYCHUS
TUMIAYHBIX TPEACTABUTENCH a30TCOASPIKAIINX
COeMHEHUN (METHUIaMHHA, TJIMIIMHA, OCIIKOB).
OmnuceiBaTh COCTaB, CTPYKTYPY, OCHOBHBIC
CBOHCTBa OENKOB;, TOSICHAT, Ha TIPHUMEpax
3Ha4YeHHUE OEJIKOB JJII OpraHu3Ma dYeloBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC METO/IBI
IO3HAHMS —  HAONIOJAaTh MW OIHUCHIBATh
J€MOHCTPAIMOHHBIN JKCIIEPUMEHT.
CaMOoCTOATENBHO IIAHUPOBATH M OCYIICCTBIISITH
CBOIO M03HABATEIIHLHYO JIeSITCILHOCTD;
NPUHUMATh aKTUBHOE Yy4YacTHE€ B TPYIIOBOM

y4eOHOM eI TEIHLHOCTH
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Pasnea. 5. BeicokoMouiekyJIsipHbIe coeJMHEeHNs (2 yaca)

Tema Ilinacrmacceel. Kayuyku. Bosiokna Bnanets A3y4YaeMbIMU XAMUYECKUMU
5.1 NOHATUSIMU: PACKPBIBaTh CMBICI HM3y4aeMbIX
39. OCHOBHBIE  TOHATHA  XUMHUU  BBICOKOMOJIEKYJISIPHBIX NOHATUHA W TPUMEHATH AT TOHATHS NpH
COCIMHEHUI: MOHOMEp, IMOJHMMEpP, CTPYKTYPHOE 3BEHO, OIIMCaHUU cocTaBa 151 CTpOEHUS
CTEINEHb MOJIMMEPU3ALNN, CPEIHSAS MOJICKYJISIpHAash Macca. BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKHUX BEIIECTB,
OCHOBHBIE ~ METOJBl  CHHTE€3a  BBICOKOMOJIEKYJISIPHBIX TUTsl OOBSICHEHUST OTAETBHBIX (DAKTOB U SIBJICHUM.
COCIMHEHHA — TOJMMEpH3alMsl M  IOJUMKOHICHCAIUS. Hcnons30BaTh XMUMHYECKYH) CHMBOJIMKY JUIS
[ImacTmaccer (MONMMATHIIEH, MOJIUTTPOTIUIIEH, COCTaBJICHUS] CTPYKTYPHBIX (POPMYJI BEIIECTB U
MOJIMBUHWIXJIOPU, TIOTUCTUPON). YpaBHEHUN  peakuuid  MOJMMEpU3ALMH U
40. HatypanbHblii U cUHTETHYECKHE Kaydyku (OyTaaueHOBBIH, IIOJIMKOHICHCALINH. OmnuceiBath COCTaB,
XJIOPOIIPEHOBBIM M HM30MPEHOBBIN). BoslokHA: HaTypasibHbIE CTPOEHHE, OCHOBHBIE CBOWCTBA KAay4dyKOB,
(xJIomok, mIepcTh, MIENK), HMCKYCCTBEHHBbIE (aleraTHoe Hanbosee pacnpoCTpaHECHHBIX BUJ0B
BOJIOKHO, BUCKO3a), CHHTETUYECKHUE (KalpOH U JIaBCaH). nacTmacc, BOJIOKOH, IpUMEHEHUE B
Pa3IMYHBIX OTPACTX.

Paznen 6. Teopernueckne ocHOBBI Xxumuu (16 yacoB)
Tema Crpoenue  aromoB. Ilepuoamyeckmidi  3aKOH H PackppiBaThb  CMBICH  M3y4aeMbIX  ITOHATHU
6.1 Ilepnoanyeckasi cucrema xumuuyeckux djiemeHros /.M. (BBISIBJISITh ~ MX  XapakTEepHble  IMPU3HAKK),
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MengejieeBa

41.

Xumuaecknii 3neMeHT. AtoMm. CocTaB aTroMa, HM30TOIIBI.
OneKTpoHHass  000JI0YKa.  DHEpPreTU4YecKHe  YpOBHH,

MO TypOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-, f-371eMEeHTEHI.

42.

OcoOeHHOCTH pacrpeaesieHus] HIEKTPOHOB M0 OpOUTAISIM B
aTOMax MajblX M OOJBIIMX MEPUONOB. JIEKTPOHHAA

KOH(Uryparus aToMOB.

43.

[lepuomnueckui 3akoH u  lleproamyeckass cucrema
xumudeckux anemeHToB JI. WM. MenneneeBa. CBsi3b
MEPUOIMYECKOTO 3aKoHa W llepuoanyueckord CHCTEMBI
XAMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHUS

aTOMOB.

44,

3aKOHOMEPHOCTH  HM3MEHEHHSI  CBOWMCTB  XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX HMMH TPOCTBIX M  CIIOKHBIX
BEHIECTB MO  TIpylmaM W IepuojaM.  3HAUYCHUE
IIEPUOJIUYECKOT0  3aKOHA U CHCTEMBl  XMMHUYECKHX

anemeHToB /.M. MenneneeBa B pa3BUTUN HAYKH.

Tema

Crtpoenue Bemecrsa. MHOroodpa3sue Beuiecrs

yCTaHaBJIMBAaTh UX B3aWMOCBS3b. PackpbIBaTh
CMBICII ~ Tlepuojauyeckoro 3akoHa J[. W.
MeHngeneeBa W JIEMOHCTPUPOBATH  €r0
CHUCTEMATU3HUPYIOIIYI0, OOBSICHUTEIbHYIO H
MPOTHOCTHYECKYIO (YHKIIUU. XapaKTepru30BaTh
AJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHUX

sJIeMeHTOB 14 IICPHUOJ0B, HUCIIOJIB3Yys IMOHATHA

S-, p-, d-a5ekTpOoHHBIE opouTanm,
DHEPreTUUYECKUE YPOBHH. OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB

XUMHYECKMX DJIEMEHTOB M MX COCJMHEHUM I10
nepuonam u rpynmnam [lepuoandeckon cUCTEMBbI
. . Menpeneena.

PackpbiBaTh  CMBICTT  M3y4aeMbIX  TOHSTUH
(BBIACNIATh WX XapaKTepHbIC MPHU3HAKH) U
MPUMEHSATH 3TU MTOHATHUS MPU OMIMCAHUU COCTaBa
U CTPOCHUS BEHIECTB, I OOBICHCHUS

OTHEeNbHBIX (DaKTOB W siBIeHUH. OmnpenensTsh
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6.2

45.

Ctrpoenue  BemiecTBa.  XHMMHYECKass  CBsA3b.  Bujbl
(koBaJIeHTHasT  HEMOJsIpHAasE W NOJSApHAs,  HOHHAs,
METaJuIMYecKasi) U MEXaHU3Mbl OOpa30BaHUS XUMUYECKON
CBsI3M (OOMEHHBIM M JOHOPHO-aKLENTOpHBIN). BonopoaHas
CBA3b. BasleHTHOCTB. OJIEKTPOOTpHLATENBHOCTE. CTENEHBb
okucienusi. Katumonsl u  anuonsl. Hcnonvzoseanue

KOMRnosiomepHblX npozcpamm O/l 6bIUUCICHUIL 8 XUMUU.

46.

BemecTBa MOJIEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO CTPOECHHUSL.
3akOH  TOCTOSHCTBA  COCTaBa  BelIeCTBa.  [HIIbI

KPpUCTATNIMYCCKHUX PCIHICTOK U CBOMCTBA BCIICCTB.

47.

[TonsiTue o0 mucnepcHbIX cucTeMax. VICTMHHBIE PacTBOPHI.
KonuuecTBeHHbIE XapaKTEPUCTUKU PACTBOPOB (MaccoBas

JI0JIs1 BEIIECTBA B PaCTBOPE).

48.

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUM.

HomMenknaTypa HeopraHu4eCKuX BELIECTB.

Tema

6.3

XuMHYEeCKHE peaKkIuu

BUbl XMMHYECKOM CBs3M  (KOBaJICHTHOM,
WOHHOM, METaJUIMYEeCKON, BOJOPOJHOM) B
COCJIMHEHUAX; TUIl KPUCTAJUIMYECKON PEIIETKU
KOHKPETHOTO

BEIIECTBA. Onpenensith

BaJICHTHOCTD U CTEIICHb OKHCIICHHS
XHMHYECKUX  DJIEMEHTOB B  COCIWHEHUSIX
pa3auyHOro coctaBa. [IpoBOAUTH BEIYMCIICHUS C
HCIIOJIb30BAaHMEM TIOHSATHS «MaccoBas JOJs
BEILIECTBA B pacTBOpe». BraneTs n3zydaeMbIMU
XUMHUYECKUMHU MIOHATHUSIMH. OOBSACHAITH
3aBUCHUMOCTh CKOPOCTH XHWMHUYECKON pPEaKInu
OT  pa3au4HblX  (akrtopoB.  OmnpenensaTsh
XapakTep CMEIICHUS XMMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIIHErO0 BO3JICHCTBUS
(mpunuun  Jle [Iarenbe). CocTaBisiTh
YpaBHEHMS PEaKIMil pa3IuYHbIX TUIIOB; TTOJIHBIC

Y COKpalIEHHbIC YPABHEHUS PEAKLIHMN MOHHOTO

06M€Ha, YUYUTBIBAs YCJIOBUA, IIPU KOTOPBLIX 3TU
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49.

Xumudaeckass — peakrus.  Krnaccupukamuss  XUMHYECKHX

peakiuii B HEOPTaHUYECKON U OPraHuYECKOU XUMHUH.

50. 3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U
MPEBpAICHHUS] DHEPrUM TMPU XUMUYECKHUX  PEAKLHSX.
PacueTsl 10 ypaBHEHUSAM XUMHUYECKUX pEaKIUil, B TOM
YHUCJIe TEPMOXUMHYECKUE PACYETHI

51, CKOpOCTh peakiuu, €€ 3aBHCHUMOCTb OT pPa3jIu4HbIX
dakTopoB. OOpaTUMBbIEC PEAKIIUH.

52, Xumuyeckoe paBHoBecue. DakTOpbl, BIMAIOIMIME HA
COCTOSIHHE XHMMHYecKoro pasHoBecus. Ilpunmun Jle
[Tarense.

53. OnekTpoiutuueckas auccounanus. CuwibHbIE W ciaObie
anekTpoauThl. Cpeaa BOAHBIX PACTBOPOB BELIECTB: KHCIaf,
HeWTpanbHas, uienouHas. Bomopoansiii mokaszarens (pH)
pacTBopa.

54. Peakiuu  moHHOro  oOMeHa B OpraHWYEeCKOW U
HEOPTraHUYECKOW XUMHUH.

55. OKHCIUTENHEHO-BOCCTAHOBUTEILHBIE PEAKIIUH.

peakumu  uaytr A0 KoHua. [IpoBoautk
BBIUHCIICHUS 110 YPAaBHEHUSIM XMMHUYECKUX
peakuuii, B TOM YHUCIE€ TEPMOXUMHUYECKHUE

PACYETHL.

45




56.

[Tonatue 00 31€eKTpoIM3€E pacIiaBOB U PACTBOPOB COJIEH.

HpI/IMeHeHI/IG QJICKTpPOJIn3a.

Paznen 7. Heopranuueckasi xumus (19 yacos)

Tema MeTajuibl
7.1
57. Meramnbl.  [lonoxkenune wmerauioB B [lepuomnueckon
CHUCTEME XMMHYECKHX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHHS
AJIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
58. O6mue dusnveckue cBoicTBa MerauioB. IIlpumeHenue
METaJUIOB B OBITY, IpUpOe U TexHUKe. CIUTaBbl METAJIJIOB.
59. Koppo3zus metamnoB. CriocoObl 3alTUTHL OT KOPPO3HUHU.
60. DNEKTPOXUMHUUCCKUIN psAll HanpspKeHW MetaiuioB. OOrue
CIIOCOOBI MOTYUYEHHUSI METaJIOB.
61. OO0mras xapakTepuCTHKa METa/IOB TiaBHbIX noarpymm (IA-
rpymmna, [IA-rpynna) Ilepronnueckoil CUCTEMBI XUMUYECKUX
AIIEMEHTOB.
62. AmomuHuii. AMQoTepHbIe CBOMCTBA OKCHAA U THAPOKCHUAA

AJIFOMHWHMHA.

PackpbiBaThb  CMBICT  HM3y4aeMbIX  ITOHATUH
(BBIIENATh WX XapaKTEpHbIE NPU3HAKH) H
IMPUMEHSTh 3TU NOHATHUSA MPU OMMCAHUMU COCTaBa
U CTPOCHUSA BEUIECTB, M1 OOBACHEHUS
oTnenbHbIX (akToB U siBiAeHUN. OOBACHSITH
001111Me 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
3JIEMEHTOB — METAJJIOB U UX COEJUHEHUM C

y‘IéTOM CTPOCHUA HX aTOMOB H IIOJIOKCHHUA B

[Tepunoanueckoi cucTeMe XUMUYIECKUAX
AJIEMEHTOB . n. Menpeneena.
XapakTepu3oBaTh (omMCHIBATD) oO1ue
XUMUYECKUC CBOWCTBAa  METAJIOB, 170.

BOXHCHIIINX COCIUHCHUW, TIOJATBEPKAAsd ITO

ONMCaHNE IIpUMEpaMHU YpaBHEHHM

COOTBCTCTBYIOIINX XUMHUYCCKHUX pCaKHHﬁ;
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63. OO6mrast xapakTEePUCTHKA METALIOB MOO0UHbIX moarpymi (b-
rpynm) I[leproaudeckoit cucTeMbl XUMHUYECKHX JIEMEHTOB:
MeTb, ITMHK, XPOM, JKeJIe30.

64. Baxneiimme coequHeHNs METALIOB (OKCHIBI, TUIPOKCHUIBI,
COJIH).

65. Pacuetsl maccel (00beMa, KOMMYECTBA BEIIECTBA) MPOIYKTa

peakunu, CCJINn OAHO M3 BCHICCTB HJdHO B BHJIC pacTBOpa C

ONPEAEICHHON MacCOBOM J0JIEN pAaCTBOPEHHOTO BEIIECTBA

IPUMEHEHUE METAJUIOB B Pa3JIMYHBIX 00JACTSIX,
a TaKXe UCIHOJIb30BaHUE MX JUISl CO3JIaHMS
COBPEMEHHBIX MAaTEpPUAJIOB U  TEXHOJOTHM.
OnuceiBaTh CcHocoObl 3alllUThl METAIJIOB OT
KOPPO3HH. PackpbiBath CYIIHOCTh
OKHCIIUTEJIbHO- BOCCTAHOBUTEINIBHBIX PpEaKLIUN
IIOCPEACTBOM  COCTABJICHUA  3JIEKTPOHHOI'O
Oamanca 3tux peakuuid. [IpoBomuTh peakium,
NOATBEPKAAIOIINE  XapaKTEpHBIE  CBOMCTBA
U3y4aeMbIX BEILIECTB, PaCIO3HABATH OIIBITHBIM
NyTEM HOHBI METAJUIOB, IPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpax. IIpencraBiaTs pe3ysbTarsl
XUMHUYECKOTO 3KCHEPUMEHTa B (opMe 3alucH
YPaBHEHHM COOTBETCTBYIOIIUX pPEaKUUU U
JienaTh BBIBOABI HAa UX OcHOBE. IIpoBoauth
BBIYMCJIEHUS 1O YPAaBHEHUSM XHMHYECKHX
peakumii. CaMOCTOATENBHO IUIAHUPOBaTh U
OCYLIECTBIIATh CBOIO IIO3HABATEIIbHYIO

ACATCIIbHOCTD, IIPUHUMATb aKTUBHOC Y4aCTHC B
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IPYNIOBOM Y4eOHOH eaTeIbHOCTH

Tema HemeraJibl
7.2

66. Hemeramnsl. [lonoxenne nemeramuioB B Ilepmonnyeckoit
cucreMe xumuueckux odjaemeHtoB J[.M. MenneneeBa u
O0COOEHHOCTH CTPOCHUSI aTOMOB.

67. dusznyuecKue CBOICTBA HEMETAJIJIOB. Aitorponus
HEMETa/UIoB (Ha MpuMepe Kuciaopojaa, cepbl, docdopa u
yriiepona).

68. XUMHUYECKUE CBOMCTBa BOKHEUIIINX HEMETAJJIOB
(ramoreHoB, cepbl, a30Ta, pocdopa, yriepoaa U KpeMHHUS).

69. XUMHUYECKUE CBOMCTBa BAKHEUIIINX HEMETAJIOB
(rasmoreHoB, cepsl, a3ota, pocdopa, yriepoaa u KpeMHUS).

70. OKcuapl HEMETAIIIOB.

71. Kucnopoaconepaiiiye KuciaoThl.

72. Bonopoansie coennHeHNST HEMETAIIOB.

73. Pacuetst Macchl BemecTBa WM 00beMa Ta30B IO

HN3BCCTHOMY KOJMYCCTBY BCIICCTBA, MACCC WU O6T>eMy

PackpbiBaThb  CMBICT  HM3y4aeMbIX  ITOHATUH
(BBIACNATh WX XapaKTepHbIC TMPU3HAKH) U
MPUMEHSITh 3TU TTOHSTUS MPU OMMCAHUU COCTaBa
U CTPOCHHUS BEIIECTB, I OOBICHEHUS
OT/ACIbHBIX (akToB U sBiIeHUU. OOBICHATH
001111Me 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
HEMETAJUZIOB M MX COCIUHEHUM C YYETOM

CTPpOCHHUA HUX  ATOMOB Hn IIOJIOKCHUA B

[Tepuoanueckoit cucTteme XUMUYECKUX
2JIEMEHTOB . n. Menpeneena.
XapakTepu3oBaTh (omHCHIBATH) oO1mue

XMMHUYECKHE  CBOMCTBA  HEMETAJUIOB,  HX
BOKHEUIIINX COEAUHECHUN, MOATBEPXkKIas 3TO
ONHCaHUE MpUMEpPaMHU YpaBHEHUI
COOTBETCTBYIOIIMX  XMUMHUYECKUX  PEaKIHMU.
XapakTepu3oBaTh BIIUSHUE HEMETAILNIOB U HX

COGI[I/IHGHI/Iﬁ Ha KUBBIC OpPIraHU3MBbI; OIINCBIBATDH
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OJIHOTO M3 YYaCTBYIOIIMX B pPEaKIMH BEUIECTB; pPACUEThI
Macchl (0ObeMa, KOJMYECTBA BEIECTBA) IMPOIYKTOB

peaKuuun, €CJIn OJHO U3 BCIICCTB UMCCT IIPUMCCHU

Tema CBs13b HEOPraHMYECKUX U OPraHMYEeCKHUX BellecTB
7.3
74. Heoprannueckue 151 OpraHUYECKUe KHCJIOTBI.
Heopranuueckue u opraHndeckue oCHOBaHUs. AM(OTEpHbIE
HEOPraHWYECKUE M OpraHUYEeCKUE COCAUHEHUS. Xumus
MPaH3ucmopoe.
75. I'eHeTnueckass CBSI3b HEOPraHWYECKUX M OPraHUYECKUX

BCIICCTB

IIPUMEHEHUE B Pa3IMYHBIX o0nacTsax
IPAKTUYECKOMN JESATEIBHOCTH YEJIOBEKA.

[lonTBEepKaaTh CyIIECTBOBAHHE TI'€HETUYECKOU
CBSA3U MEXIYy HEOPraHWYECKHMH BEIECTBAMU C
NOMOIIBIO  YPAaBHEHMM  COOTBETCTBYIOIIHX
XMMHUYECKUX peakuuil. PackpbiBaTh CyIIHOCTH
OKHCJIUTEJIbHO-BOCCTAHOBUTEBHBIX  pEaKLUU
IIOCPEACTBOM  COCTABJIEHUSA  JAJIEKTPOHHOIO
Oamanca 3tux peakuuid. [IpoBomuTh peakium,
IOATBEPXKAAIOIINAE  XapaKTepHbIE  CBOMCTBA
M3Y4aeMbIX BEILECTB, PACIO3HABATH OIBITHBIM

NyTEM AHHWOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBopax.

Paznen 8. Xumus u Ku3Hb (5 yacos)

Tema

8.1

X¥VMHUA 4 )KU3Hb

76.

Pouib XUMUHU B oOecrieyeHuu HKOJIOTUYECKOH,
HHEPreTUYeCKOM ¢ TMHUINEBOM O€30MaCHOCTH, pa3BUTHHU

MCIONIMHBI. Ilonstue o HAay4YHBIX MCTOAAX IIO3HAHUS

PackppiBaTh  poap XuMHM B pELICHUHU
DHEPIeTUYECKUX, CHIPBEBBIX U DKOJIOIMYECKHUX
npo0JIeM YelOBEUeCTBA, OMUCHIBATH OCHOBHBIE
HaIIPaBJICHUS] Pa3BUTUSA XHMHUYECKOW HAYKU U

TexHosoruu. [IpumeHsaTs npaBuia 6€30MacHOTo
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BCIICCTB U XUMHUYCCKHUX peaKHHﬁ.

77. [IpeactaBnennss 00  OOHMX  HAyYHBIX  [PUHLHUIIAX
IPOMBIIUIEHHOTO IOJIyY€HUsl BAa)KHEHIIMX BELIECTB (Ha
nmpuMepax MpPOU3BOJICTBA aMMHAaKa, CEPHOW KHCIOTHI,
METaHOJIa).

78. YenoBek B MHpE BEUIECTB, MAaTEpPUAIOB U XUMHUYECKHUX
peakumii: XUMHUS W 3J0pOBbE  YEJIOBEKa; IMpaBHIIA
UCIIOJIb30BAaHUS  JIEKAPCTBEHHBIX IIpEnapaToB; IpaBuja
0€301acHOro UCIOJIb30BaHUs MPenapaToB OBITOBOK XUMHUU B
ITIOBCETHEBHOM KU3HMU.

79. brrToBas XUMHUYECKas IPaMOTHOCTb. Bauanue
KOMNbIOMEPHO20 U3NYUEHUA HA 300P06bE NPOPAMMUCTIA.

80. JuddepeHnrpoBaHHbIi 3a4eT

oOpareHusi ¢ BEMECTBAMHU, WCIIOIh3YEMBIMU B
MIOBCEIHEBHON JKU3HU, MpaBUja MOBEIACHUS B
HEesIX COepeKeHUS 30POBbS M OKPYKAroIIeH
IPUPOAHON Cpeibl; MOHUMATh Bpejl (OMAaCHOCTh)
BO3JICHCTBUS Ha YKUBbIC OpraHu3Mbl
ONPENECICHHBIX BENIECTB CMBICI ITOKa3aTeNs
[IJK, mnoscHIT, HA TpUMEpax CIOCOObI
YMEHBIICHUSI U MPEIOTBPAIIEHUS] UX BPEAHOTO
BO3JIEUCTBUs. AHAIM3UPOBATh U KPUTHYECKU
OIICHUBATh  HMH(OpPMAIMIO,  CBS3aHHYIO C
XMMHUYECKUMH TMPOLECCAMH U HUX BIIMSHUEM Ha
COCTOSTHHE OKpYXarolen cpeapl. Mcnonb30Barh
IIOJyYCHHbIE 3HAaHHWS W IPEACTABICHUSA O
chepax AeATENbHOCTU, CBSI3AHHBIX C HAYKOW U
COBPEMEHHBIMHU TEXHOJIOTUSIMH, KaK OCHOBY ISl
OpUEHTallMd B BbIOOpEe CcBoell  Oynyuieit
npodecCHOHANIbHOU JeaTebHOCTH. [IpuHIMaTh
y4acThe B OOCYXXJIEHUU MPOOJIEeM XUMUYECKOM

151 AKOJOTMYECKOU HaIpaBJICHHOCTHU,
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BBICKA3bIBATb

COOCTBEHHYIO  TO3WIMIO  TI0

HpO6J’I€M€ U 1npcajiaraTb BO3MOJXHBIC ITYTH e€

peLIeHus.
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IIpumepHasi TeMaTMKAa MHAUBUAYAJbHBIX IPOEKTOB
[IpakTrueckoe MIPUMEHCHUE 3JIEKTPOJIN3A: paduHupoBaHue,
rajabBaHOIJIACTHKA, TaJIbBAHOCTET U
OxpaHa OKpY’Karolle Cpeabl OT XUMUUYECKOTO 3arpsi3HEHHUS.

Pose MeTaninoB B UICTOPUM YETOBEUECKOW LIMBUIIN3ALIN Y.

PacTBOpBI BOKpYT Hac.

YcTpaHeHue )KeCTKOCTH BOJIbl HA IPOMBIIIUICHHBIX TPEANPUSITHSX.

HcToprsi BOSHUKHOBEHUS U Pa3BUTHS OPTaHUYECKOW XUMUU.

YTII€eBOIBI U UX POJIb B )KUBOM IIPUPO/IE.

JKupsbl Kak IPOAYKT MUTAHUS U XUMHYECKOE ChIPHE.

Cpencrtea THUTHMEHBI HAa OCHOBE KHCJIOPOACOACPKAIIUX OPraHUYECKHUX
COCIUHCHUM.

CUHTETHYECKHE MOIOIIUE CPEJICTBA: IOCTOMHCTBA U HEJJOCTATKHU.

Ponmb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJIEHHM W Pa3BUTHUM MHPOBOU
OPTaHUYECKON XUMUU

CBapo4yHO€E MPOU3BOACTBO U POJIb XUMHUU YTIIEBOJOPOIOB B HEMN
VYTII€BOIOPOHOE TOTUIMBO, €0 BUJIbI 1 HA3HAYEHHUE

DKOJIOTMYECKUE aCIEKThI HCIIOJIB30BAHUS YTIIEBOAOPOIHOTO ChIPhS
CtpoeHue TIIOKO3bl: UCTOPUSA PA3BUTUS NPEACTABICHUNA W COBPEMEHHBIC
BO33PEHUS

Hedurut Oenka B MUIIEBBIX MPOJAYKTaX M €ro NPEOJIOJICHHUE B paMKax

rJ1I00aJIbHON TIPOJIOBOJILCTBEHHOM MPOTPaAMMBI
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YCJIOBUS PEAJIM3ALIUA MMPOTPAMMBI YYEBHOI1
JUCHMUILIAHBI

3.1. las peaqu3anuy NPorpamMMbl y4eOHOH NUCHUILVIMHBI MPEAyCMOTPEHO
cjeaymolIee ClenraabHOe OMelleHue:

Kabuner xumuu. Ilomemenne KaOuWHETa COOTBETCTBYET TpeOOBaHUSAM
CaHUTapHO-3MUACMHOJIOTHYCCKHUX TpaBwil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02):
OCHAIIICHO THUIIOBBIM OOOpPYJOBAaHHUEM, B TOM YHCJIEC CHCIHAITU3UPOBAHHONW Y4eOHOM
MeOeNIbl0 U CpeCTBaMU OOyYEHHMs, HEOOXOUMBIMU JJIS BBIOJTHEHHUS TPEOOBaHHUM K

YPOBHIO ITIOATOTOBKH O6y"IaIOHII/IXCSI.

O6opynoBaHue yueOHOTO KaOMHeTa:

— MOCAI0YHBIC MECTA TI0 KOJUYECTBY O00YUaIOIINXCS;
— pabodee MeCTO TperoaBaTes;

— KOMIUJIEKT YU4eOHO-HATJISITHBIX TTOCOOMIA;

— KOMIUTEKT JICKTPOHHBIX BUICOMATEPHUAIIOB,;

— 3aJIaHMs U1 KOHTPOJBHBIX padoT;

— npodecCHOHATBLHO OPUCHTUPOBAHHBIE 3aJaHUS;

— MaTepualbl TudPepeHIPOBaHHOIO 3a4eTa.
TexHuueckue cpeacTra 00yUyeHus:
— MEePCOHAJIbHBIA KOMIBIOTED € JIMIIEH3UOHHBIM NPOTrPAMMHBIM 00ECIIEUEHUEM;

— MPOEKTOP C IKPAHOM.

3aJIbl;

bubnuoTeka, YMTaNbHBIN 3aJ1 C BBIXOJOM B ceTh IHTEepHET.

3.2. HapopmaniuoHHoe obecniedeHne peau3auu NporpaMmmMbl
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Jnsa  peanmuzaniuu  niporpammbl  OuGnmoteunslii oun ['BIIOY  «Cypaxkckuit
negarorndeckuii  komiemk uMm. A.C.IlymkuHa» HMeEeT Ne4YaTHbIE W 3JIEKTPOHHBIC
oOpasoBarenbHble W HMH(POPMAIMOHHBIE PECYPChI, peKoMeHmoBaHHble DYMO, s
UCIIOJIb30BaHUsI B 00paszoBarenbHOM Ipoiiecce. [Ipu dopmupoBannu OMOAMOTEYHOTO
dboHIa BBHIOPAHO OJHO HW3AHHWE W3 TEPEUYHCIICHHBIX HIKE TICYATHBIX W3AAHWN U
AJIEKTPOHHBIX W3JaHWA B KAadyeCTBE OCHOBHOTO, TMPH 3TOM CIHCOK, MOXET OBITh

JOITIOJIHCH HOBBIMH U3JaHHUAMU.

3.2.1. OcHOBHBIE TEYATHLIE H3IAHUSA

L'abpuensn O. C., Ocmpoymos U. I'., Cnaokos C. A. Xumus. 10-11 knacc (ba3oBbiit
ypoBeHb) — M., 2023.

l'abpuenan O.C., Ocmpoymose HU.I. Xumus nna npodeccuii W crneruaibHOCTEN
COIIMAJIbHO-DPKOHOMHYECKOTO M TyMaHUTapHOro mnpoduieil: ydyeOHUK Ui CTYI.

yupexaeHuil cpen. npod. ooOpazoBanus. — M., 2018.

3.2.2. JIonmoIHUTEJIbHbI€ HCTOYHUKH

T'abpuensan O.C. Xumus. [lpaktukym: yue6. mocooue. — M., 2018.

I'abpuensn O.C. u dp. Xumus. TecTsl, 3a1a4n ¥ ynpaxkHeHus: yue0. nocooue. — M.,
2017.

I'abpuensn O.C. Xumus. [locobue mist moaroroBku k EI'D: yueb. mocobue. — M.,
2017.

Epoxun FO.M. Xumus: 3agaun v yrpakKHeHus: y4e0. mocoOue Uit CTy. yUpeKICHH
cpen. npod. oopazoBanus. — M., 2018.

Epoxun FO.M. COOpHUK TECTOBBIX 3aJlaHUi MO XWMMHUHU: y4eOd. mocoOue i CTYA.

yupexaeHuit cpes. mpod. oopazoBanus. — M., 2018.
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