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INOACHUTEJBHASA 3AIIMCKA

MopenbHasi CHHXpOHU3UPOBaHHAs paboyas nmporpamMma 6a30BOro U yriryOJI€HHOTO
uzydueHus: npeamera «Xumusi» B 10-11 kiaccax paspaborana Ha ocHoBe Pabounx
mporpaMMm cpemHero oOmiero oOpaszoBanusi 1O XuMUU (0a30BBI  YPOBEHD,
yIIyOJIEHHBIM ~ yPOBEHB), OJIOOPEHHBIX perieHueM (eaepanbHOro  y4eOHO-
METOJUYECKOr0 O0BEIMHEHUS TI0 001IeMy oOpazoBaHuto ot 29.02.2022r., mpoTOKOJI
7/22, cocraBieHHBIX Ha ocHOBe DepepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O0 o6pazoBanun B Poccuiickoit ®Pepepanun», TpeOoBaHull K pe3ylibTaram
OCBOEHUSI OCHOBHOU 00pa3oBaTeIbHON MPOrpaMMBbI CPETHEr0 OOIIEro 00pa3oBaHMs,
npencTaBieHHbIX B DelepallbHOM TOCylapCTBEHHOM OOpa30BaTEIbHOM CTaHAapTe
cpenHero oduiero oOpazoBaHusl, (YTBEpKAEH NpUKa3oM MuHUCTEPCTBA 00pa30BaHMS
n Hayku Poccuiickonn ®enepanuu ot 17 mas 2012 r. Ne 413, ¢ usmenenusamu ot 12
arycra 2022 r.), ¢ yuérom «KoHuenuuu mnpenojaBaHusi y4eOHOro mpenMeTra
«Xumusi» B oOpa3zoBarenbHbIX  opranuzaiusx  Poccuiickoit ~ ®denepauuu,
peanu3yronMx OCHOBHbIE 00IIe00pa3oBaTelbHbIE NPOrpaMMbl»  (YTBEPKIEHA
Pemennem Komnernn Munnpocsemenust Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) u (QenepanbHOl pabouelt mporpamMmbl BocmuTaHusA. OCHOBY MOIXOJOB K
pa3paboTKe MOJCIBHOW CHUHXPOHM3UPOBAHHOW paboueil mporpamMMbl 0a30BOro H
yrayonéHHoro u3ydeHus mpenmera «Xumus» B 10-11 kmaccax, K ompenerneHuto
oOwel crpaternd OOy4eHMs, BOCIUTAHUS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU
ydueOHOro mpenMera «XuMHUsS» Ha 0a30BOM YpPOBHE COCTABWJIM KOHIICTITYaJbHBIC
nonoxenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIeHl, COAep aHus,
pe3ynbTaToB 00y4YeHHUs W TpeOOBaHUW K YPOBHIO MOJATOTOBKM BBIIMTYCKHUKOB.
W3ydyenne mnpeamera, peaauzyemMoe B yCIOBUSX  AU(GEpeHLHPOBAHHOTO,
npoQUIbHOrO  O0y4YeHHUs,  MPU3BAHO obOecrieunTh  0011€00pa30BaATEIbHYIO
U OOMICKYJNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO JIJIs
ajanTayy UX K OBICTPO MEHSIIOUTUMCS YCIIOBHUSM KH3HU B COIMYyME, a TAKXKEe JIIS
NPOJIOJDKEHNUS OOYy4eHHMs] B CPEIHUX CHEHHUATbHBIX M  BBICHIMX Y4YEOHBIX

OopraHu3anu:iax, B KOTOPBIX XUMUS ABJISICTCA OI[HOI71 U3 IIPUOPUTCTHBIX JUCIUILINH.



B cooTBeTCTBMM C MaHHBIMU TIOJIOKEHUSIMU MOJEJIbHAS CHHXPOHU3UPOBAHHAS
pabodass mporpaMma cpeaHero oomero oOpasoBaHus (0a30BBI  YPOBEHB):
yCTaHABIMBAET  oO0s3aTelibHOEe  (MHBAapMAHTHOE)  MPEAMETHOE  COJAEpIKaHuE,
ompenensieT KOJUYSCTBEHHBIE W KAYECTBEHHBIC €r0 XapaKTEPUCTUKH Ha KaXKIOM
JTame W3y4yeHUs TNpelMeTa, MpeaycMaTpUBaeT MPUHIUIBL CTPYKTYPUPOBAHMS
coJIep KaHUs ¥ paCcTIpeISTICHHUS €ro Mo KjlaccaM, OCHOBHBIM pa3zieliaM U TeMaM Kypca,;
na€T TPUMEPHOE pacIpesieiCHHe y4eOHBIX YacoB MO TEMATHYECKUM pasiesiam,
PEKOMEHIyeT MPUMEPHYIO TOCIIEOBATEIbHOCTh U3YUYEHHS OT/ACNIBHBIX TEM Kypca C
y46TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO
mporiecca, BO3pAaCTHBIX  OcoOeHHocTeW  ywamuxcs 10-11  kmaccoB;  nmaér
METOJMYECKYI0 HHTEpIpeTaluio Ielied M3y4eHHs TMpeJAMeTa Ha  YpPOBHE:
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpeaHero oOimero oOpa3oBaHUS,
coJiepKaTeIbHOW XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM
o0pa3oBaTEIbHOM MpPOrpaMMbl CpeaHero oOmero o00pa3oBaHus (JTUYHOCTHBIX,
METaNpeAMETHBIX, TPEIMETHBIX), OCHOBHBIX BHIOB Y4YCOHO-ITO3HABATEIHHOU
JESTEIPHOCTH YYEHUKA TI0 OCBOCHHUIO cojiepkaHus mpeameTa. [lo BceM Ha3BaHHBIM
MO3UIMSIM B TIporpamMme COOJIOJICHa MPEEeMCTBEHHOCTh ¢ Paboueil mporpammoit
OCHOBHOT'O 00111er0 00pa3oBaHus Mo XuMuH (11 8—9 KiaccoB 00pa3zoBaTEIbHBIX

opraHu3aluii, 6a30BbIi YPOBEHB).

MopnenpHas ~ CHHXpOHHM3UpOBaHHAass  paboyass  mporpaMma  UMeeT  Ienb
CUHXPOHU3UPOBATh COJEpP)KAHHE YYEOHOTo MpeaMeTa Ui W3Y4YeHHs IpeaMeTa
«Xumus» B 10-11 knaccax B paMKax MyJlIbTHIIPOQPHUIBHOTO YI€OHOTO IJIaHa.

enn m 3agaum y4eOHOTO mpeameTa «XHUMHS» B COOTBETCTBYIOIIEM pasese
MpOrpamMMBbl MPEACTaBICHbl COBMECTHO, KaK JJisi 0a30BOTO, mak u 078 yenyO1éHH020
yposueir’.

B pasnene Ilmanupyembie pe3ysibTaThl OCBOSHHUS Yy4€OHOTO MpeaMeTa «XHUMUS)
CUHXPOHHU3ALIMS MPe/ICTaBIeHa B BUJIE JIOMOJHEHHsI K 0a30BOMY YpPOBHIO, @ HMEHHO,
[IpenmeTHbIC pe3yabTaThl, HOCTHUTaeMbIe OOYJAIOIIUMUCA Ha YTriyOJIEHHOM ypOBHE

1
HU3Yy4YCHUS XUMHHU, BBIJACICHBI KYPCUBOM .



B pasaciax COI[Gp}KaHI/IC Marepuajia u TeMmaTnueckoe IJIAHUPOBAHHUEC HMECTCA
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BBIACJICHHBIM MaTCpuall, UMCIOIMIUN MHNOJAYCPKHMBAHHUC KaK Ha 6&30BOM, TaKk W Ha

yriyOnéHHOM YPOBHSIX, KOTOPBIA HM3Yy4aeTCsl B O3HAKOMHUTEIBHOM IUTaHE WU HE
BKJIFOYAETCS B COCTaB MpeAMETHBIX pe3ysibTaToB ocBoeHus OOII COO.

B pazmene Temarnueckoe IUIAHUPOBAHUE MPUHIIAII CUHXPOHHU3ALMK MPOSBICH
CJIeyIOUM 00pa3oM: 4achl HEAEJIbHON Harpy3Ku Uil yriyOJI€HHOro u 6a3oBOro
YpOBHEW yKa3aHbl TAKUM 00pa3oM, 4TO OJHA TeMa (OJWH 4Yac B HEJENI0) CAWHA IS
JIBYX VYpOBHEH, a OCTajJbHBbIE JBa Yaca W TEMbl HEICILHONW Harpy3Ku s
yrayOaEHHOTO YPOBHS yKa3aHbl B CTPOKAX HUXKE U TOJBKO JIJISt 3TOTO YpoBHS. YacThb
PE3EpPBHBIX YacOB IO3BOJIMJIA BCTPOUTH HEOOXOAMMOE KOJIMYECTBO YAaCOB B TeMax
W3YYECHUS, a TAKXKE OPraHW30BaTh U TEMATUYECKOE MOBTOPEHUE KaK Ha 0a30BOM, Tak
U Ha YIIIyOJIEHHOM YPOBHSIX, U UTOTOBOE MOBTOpeHue; B rpadax «KomamduecTBo yaco

yKa3aHbl TAK)KE T€ Yachl, KOTOPHIC B3ATHI U3 pe3epBa (yKa3aH CUMBOJI «Py»).

1
Kypcusom B TeKkcTe nporpammbl B pasgenax « Llenv n 3agaum», «MpegmeTHble pesyabTaTbl» BblAesieHbl
3/1IEMEHTbI, KOTOPbIE NpeacTaBAEHbl ANA U3yYeHUsa Ha Yray6AEHHOM YpOBHe.

2 o
NogyepKkuBaHne nmeeT maTepuan, KOTOPbIN U3yYaeTCA B 03HAKOMUTE/IbHOM MJ1aHe U He BKAOYaeTCA B

CcOCTaB nNpeameTHbIX pe3ynbTtaTtoB ocBoeHua 00T COO.

I[Ipu dopmupoBannu TemaTHYECKOTO IJIAHUPOBAHUS  IPEAYCMATPUBAIIOCH
pacrpezieieHue 4acoB BHYTPU TEM M MEXIy TEeMaMu C Ielibl0 oOecnedeHus
HEJENbHOW HArpy3Ku i OOyYaroUu[uxcs, M3y4arollMX XHMHUIO Ha YTriIyOJ€HHOM
ypoBHe. Ilepepacnpesnenenue dYacoB MeEXIy HEKOTOPHIMH TEMaMH IO3BOJIHIIO
COXpaHUTh TEMaTHYECKUH ydeOHBbIM 00BbEM MaTepualna, UCHOJIb30BaHUE PE3EPBHBIX
4acoB TakKKe O0ECleunsio HaJMuhe Y4YEeOHBIX YacoB Ha 0000IIEHHE, HUTOTOBOE
MOBTOPEHHE U KOHTPOJIb y4eOHOro marepuana. Takum oOpa3oM, CHHXPOHU3AIMS
TEMaTUYECKOTO IIAHUPOBAHUS 0a30BOT0 M YIITyOJIEHHOTO YPOBHEH M3YUYCHUS XUMUHU
MOJTHOCTBIO COXPAHMIIA COAEPKATENbHBIN acleKkT mporpammbl KypcoB 10-11 kiaccos
I MYJIBTUITPO(UIBHOTO Y4eOHOTO IJIaHa.

JlanHast mporpamMma sIBJISIETCS OPUEHTUPOM JUIsl COCTABIICHUS paboyuX Mporpamm,

aBTOPBl KOTOPBIX MOTYT NPEMJIOKUTH CBOM NOAXOJ K CTPYKTYPUPOBAaHHUIO H



MOCJIEIOBATEIbHOCTA M3yYEHUsI Y4yeOHOro Marepuana, a Takke CBOE BHUICHUE
OTHOCHUTENIFHO BO3MOKHOCTH BBIOOpa BapHaTHBHOM COCTABISIONICH COJAEp KaHUS
npeaMeTa JTONOJHUTENbHO K 0053aTeNbHON (MHBApUAHTHON) YaCTH €T0 COACpIKAHUS
B paMKax pe3epBHBIX 4YacoB. Pe3epB y4eOHOro BpEeMEHU PEKOMEHIYeTCs s
pealiv3alliid aBTOPCKUX TMOAXOJOB K HCIOJb30BAaHUIO Pa3HOOOpPa3HBIX (HopM

OpraHu3anuun y‘I€6H01’0 Impongecca.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O IPE/IMETA «XUMMUS»

Xumuyeckoe o0pa3oBaHWE, TMOJIYy4Ya€MOE€ BBIMYCKHUKAMU CPEJHEN IIKOJIbI,
ABJISIETCSI HEOTHEMJIEMOM YacThi0 X 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAOITUM
ATAanoOM peajiM3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX [EJOCTHOM CHCTEME XHUMHYECKOTO O00pa3oBaHUs. OTH
IIEHHOCTH KacaloTCsl MO3HaHUs 3aKOHOB MPUPOIbI, GOPMUPOBAHUSI MUPOBO33PEHUS U
o011Iei KyJbTYphl UEJIOBEKA, a TAKXKE DKOJOTHYECKHM OOOCHOBAHHOTO OTHOUICHHS K
CBOEMY 3JIOPOBBIO W TPUPOJHON cpene. Peanusyercss xummueckoe 0Opa3oBaHHE
y4almxcsi CpeIHel MIKOJIbl CPEACTBAMH yUeOHOTO npeaMeTa « XUMUs», COJIepKaHUE
U TIOCTPOCHHE KOTOPOTO OIMpPEJEICHbl B MPOrpaMMe C YYETOM CHEU(UKU HAYKH
XUMUH, €€ 3HAYCHHs B MO3HAHUU MPHUPOIBI M B MAaTEpUATbHOMN KU3HU OOIIECTBa, a
TaKke C y4€TOM OOIMX LeJied W MNPUHITUIIOB, XAPaKTEPU3YIOIMIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpeaHero olmiero ooOpaszoBanusi B Poccuiickoit deneparum.
Tak, nHanpumep, npu (HOPMHUPOBAHUM COACPKAHUS MpeaMeTra «XUMHUS» YUTCHBI
CIIEAYIONIUE TTOJIOKEHHS O Ccrielu(UKe U 3HAUCHUU HAYKU XUMUHU:

XuUMHUSL KaK 2JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYI0 pojb B
COBPEMEHHOM IIUBUJIM3AIIMH, B CO3/IaHUHA HOBOW 0a3bl MaTepUaIbHON KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OPMHUPOBAHHME PAIMOHAIHHOTO HAYYHOTO MBIIUICHHS, B
CO3JJaHUE UEJIOCTHOTO MpEACTaBICHUs 00 OKpYXKAaloIIeM MHUpE KaK O €IWHCTBE
MPUPOALI U HYEOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHH HAa OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEKIY

CTPOCHHUECM BCIIICCTB, UX CBOMCTBAMU U BO3MOKHBIMHU 00JIaCTIMU IIPUMCHCHUA.



CoBpemeHHass XUMHS KaKk HayKa CO3MAaTelbHas, KaK HayKa BBICOKUX

TEXHOJIOTHI HaIlpaBjeHa Ha PEIICHHUE TI00aTbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHSI
YEJIOBEUYECTBA —  CBIPEBOM, DJHEPreTUYECKOM, NHUIIEBOM, 3KOJOTHYECKOU
0e30macHOCTM M OXpaHbl 370pOBbs. TeCcHO B3aMMOIEHUCTBYS C JAPYTHMH
€CTECTBEHHBIMU HayKaMH, XMMHUS CTaja HEOThEMJIEMOM YacCThI0 MUPOBOM KYJIbTYPHI,
HE0OXOIUMbBIM YCIIOBUEM YCIEIIHOTO TPY/la U AKU3HU KaXKJIOTO YIeHa 00I1ecTBa.
B cootBercTBUM ¢ 00muMu nensmu u npuHuunamu COO copepaHue ImpeaMera
«Xumus» (10-11  xmaccel, 0a30Bblii  ypOBeHb H3y4YeHHUsI) OPHECHTHUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY 00yJaronuxcs, He0OX0IUMYIO
UM JJisl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUECHTUPOB, YCHENTHOTO BKIIIOYEHUS B
KU3Hb COIIMYMa, TIPOJOJDKEHUsT 00pa30BaHUs B PA3IMUHbBIX 00JaCTAX, HE CBSI3aHHBIX
HETIOCPEACTBEHHO C XUMHMEM.

CocTaBislOMUMHA ~ TIpeAMeTa  «XUMHUS»  SBISIOTCS  0a30BbIE  KypChl  —
«Oprannueckass xumusi» U «OOIIas W HeopraHWyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOM HayKH: cHCTeMa
3HAHUW MO HEOPTraHWYECKON XUMHUU (C BKIIIOYECHHUEM 3HAHWI W3 OOIIed XUMUU) U
opraHnyeckoil xumuu. POpMUPOBAHUE JAHHOM CUCTEMbl 3HAHUI MPU H3YyUYECHHUH
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT00Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB W Teopud xumuu. CTpyKTypa coaepxaHus
KypcoB — «Opranudeckas xumus» u «OOmas ©u HeopraHudeckas XUMUs»
chopMHpoBaHa B MpOrpaMMe€ IO XMMHM Ha OCHOBE CHCTEMHOr0 MOAXOAa K
M3yYCHHIO Yy4eOHOro Marepuajia M OO0yCIIOBJICHA HCTOPHYECKHM OOOCHOBAaHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENEIEHHBIX TEOPETUYECKHX YpOBHAX. B  Kypce
OpraHMYeCcKO XMMHH BEUIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCHUYECKOU TEOPUU
CTPOCHUSI OPraHMYECKHUX COCAMHEHUM, a TAKKE€ HAa YPOBHE CTEPEOXUMHUYECKUX H
AJNIEKTPOHHBIX MPEJCTAaBICHUN O CTpoeHuu BemecTB. CBeneHUs 00 HM3y4yaeMbIX B
Kypce BeIIecTBaX JAalTCS B Pa3BUTHM — OT YIJIEBOJAOPOJOB JO CIOXHBIX
OMOJIOTMYECKH aKTUBHBIX COEAMHEHUU. B Kypce opraHMueckodl XUMHUH MOJIy4aroT
pa3BuTHe C(OOPMUPOBAHHBIE HA YpPOBHE OCHOBHOIO 00I1ero oOpa3oBaHus

IICPBOHAYAJIBHBIC IIPCACTABJICHUA O XUMHYECKOU CBs3H, KJ'IaCCI/I(I)I/IKaL[I/IOHHBIX



IIPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT UX CTPOEHUS, O XUMHUYECKOU
peakuuu.

B npeamere «Xumus» 6a30BOro YpOBHs pacCMaTpUBAECTCs] U3yUYEHHBIN Ha yPOBHE
OCHOBHOI0 0011ero o0pa3oBaHMsI TEOPETUYECKUM Marepuail U (HaKTOJIOrMYECKHe
CBEIICHMSI O BEIIECTBAX W XUMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce «O0ras
Y HEOpPraHWYECKask XUMUS 00yUaroLUUMCs MIPEIOCTABIIAETCS BO3MOKHOCTh OCO3HATh
3HAYEHHUE MEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETUYECKHX W METO0JOTUYECKUX
MO3UINH, TIy0)Ke MOHATh MCTOPUYECKOE M3MEHEHHE (DYHKIMIA 3TOT0 3aKOHAa — OT
obo01arome 10 OOBSACHSIONMICH M MpOTHO3UpYHomiel. Equnas cucrema 3HaHHUM O
BAKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M IIPUMEHEHUH, a TAKKE
O XHMMHYECKMX pEaKUUsAX, HX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTCKAHUS
nononHsercs B Kypcax 10 m 11 kiaccoB 3iieMEHTaMM COAEPKAHMS, MUMEKOLIUMU
KyJIbTYpPOJIOTUYECKUH M TPUKIAAHOW XapakTep. OTHU 3HAHUS CIOCOOCTBYIOT
IIOHMMAHUIO B3aMMOCBS3M XUMHHU C JPYTMMHU HayKaMH, PAcCKpbIBalOT €€ pPOJIb B
MO3HABATEIbHOM M  TMPAKTHYECKOW JEATEIbHOCTH 4YEJOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHUA K MPOIECCY TBOPUECTBA B OOJACTH TEOPHH U MPAKTUYECKUX
IPWIOKEHUH XWMHUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCA B OOLIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEU, KPUTHUECKU OCMBICIMBATh
uHOpMaLMI0 U TNPUMEHATh €€ JUIsl  [ONOJIHEHUS  3HAaHUM, pelIeHUus
MHTEJUIEKTYJIbHBIX U 3KCIEPUMEHTAIBHBIX UCCIEA0BATENbCKUX 3a1ad. ConepkaHue
y4eOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHS H3YYEHUsS OPUEHTHUPOBAHO Ha
dbopMupoBaHue y OOYYAIOIIMXCS MHPOBO33PEHUECKOM OCHOBBI I MOHMUMAHUSA
¢unocockux wuaeH, TaKUX KaK: MaTEepUAIbHOE E€IUHCTBO HEOPraHUYECKOTro U
OpPraHUYECKOTO MHUpA, OOYCIOBJIEHHOCTh CBONCTB BELIECTB HMX COCTaBOM H
CTPOECHHUEM, IT03HABAEMOCTh IIPUPOJIHBIX SBJICHUN ITYTEM JKCIIEPUMEHTA U PELICHUS
MPOTUBOPEUYUIT MEXAY HOBBIMU (PaKTaMH U TEOPETHUECKHMMHU MPEANOChUIKAMH,
OCO3HaHUE POJIM XMMHUHU B PELICHUU SKOJOTMYECKHX MpoOjeM, a Takxke Mmpoliem
cOepeKeHUsl IHEPreTUYECKUX PECypCOB, ChIPbS, CO3/aHUSI HOBBIX TEXHOJOTHUH H
MaTepHuaoB.

B nnane peuicHus 3aaa4 BOCIIMTAHMA, PAa3BUTHUA U COLMATIM3allNN 06yqa}01unxc>1



OPUHATBIE TPOrPaMMON MO XMMHUHU MOAXOJbl K ONPENENICHUIO COAECpkKaHUA U
NOCTPOEHHSI TpeaMeTa MpeaycMaTpuBaioT  (HOpPMUpOBAaHHE Y  OOy4aroummxcs
YHUBEPCATbHBIX yU4EOHBIX ACHCTBUIA, UMEIOMINX 0a30BO€ 3HAYCHHE JUIS Pa3IUIHBIX
BUJOB JICATENIBHOCTU: pELIEHUs MpoOjieM, IIOUCKa, aHaiau3a U o0padoTKH
uHbopMaIMM, HEOOXOAWMBIX s MPHOOPETEHHS ONbITa MPAKTHUYECKOW U
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

XuMHs Ha YPOBHE Yri1y0/1éHHOI0 M3y4YeHHsl 3aHMMAEcT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAYYHOro oOpa3oBanust ywammxca 10-11 kmaccoB. W3ydyenue
npeaMeTa, peanu3yeMoe B YCHOBHAX Ju((epeHIMPOBAHHOIO, MNPO(UIBLHOIO
oOyueHusi, MpU3BaHO OOECMeYnTh O00IEe00Pa30BATENPHYI0 H  OOIIEKYIbTYPHYIO
MOJATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOJMMYIO I aJalnTallid UX K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKM3HHU B COLIMYME, a TAKXKe JJIS MPOJIOJKEHUsI O0yUeHus B
OpraHu3alMsIX MNPOPECCUOHAIBHOIO O0pa30BaHUs, B KOTOPBIX XUMHUS SBIISETCS
OJTHOM U3 TNPUOPUTETHBIX JUCHMIUIMH. B mnporpamme nmo XuMHM Ha3HAYeHHE
npeaMera «XuUMHUS» TOJydaeT MOAPOOHYI0 MHTEPHPETali0 B COOTBETCTBUU C
ocHoBonoJyiararoiumu - noioxkenusimu  ®I'OC COO o B3auMOOOYCIOBIEHHOCTH
LeJel, colepKaHusi, pe3yJbTaTOB 00y4YeHHs] U TPeOOBAHUN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB. CBHUJETEIBCTBOM TOMY SIBIISIFOTCS  CIICYIOUIME BBINOJIHSAEMbIE
POrpaMMoOil o XUMUU QYyHKIUH:

MH(POPMALIMOHHO-METONYECKAsl, peaau3alus KOTOpoi oOecreunBaeT MoiaydeHue
MPEACTABICHUS O LENIX, COAEPKaHUHU, O0IIEl cTpaTeruu oO0y4eHUs, BOCIIMTAHUS U
pa3BUTHUS 00YYAIOIIMXCS CPEACTBAMHU MPEAMETA, U3Yy4aeMOro B paMKaxX KOHKPETHOTO
npodus;

OpPraHM3alMOHHO-IIJIAHUPYIOIIAsl, KOTOopas MpeAyCMaTpUBAaeT  OINpEACIICHUE:

INPUHILIMIIOB CTPYKTYPUPOBAHUS M TIOCJIEIOBATEIBHOCTH HW3Y4YEHHUS Y4eOHOTO
MaTepuasa, KOJIMYECTBEHHBIX U KaYeCTBEHHBIX €r0 XapaKTepPUCTHUK;

NOJXO0/I0B K (DOPMUPOBAHMIO COJIEPKATEIIbHOM OCHOBBI KOHTPOJST M OLEHKH
00pa30BaTeNbHBIX JTOCTHXKEHUN O00YyYaromMXcsi B paMKax HUTOTOBOM aTTeCTallud B
(dbopme eMHOTO rocyAapCTBEHHOr O K3aMeHa 10 XUMUHU.

[Iporpamma asst yriryOa€HHOTO U3YUEHHUS XUMUU:



YCTaHABIMBAECT HWHBAPUAHTHOE MPEAMETHOE COJEp)KaHue, o0s3aTenbHOe IS
M3Y4YEeHHUS B paMKax OTIENbHBIX MNpoQuUiIel, MpeaycMaTpUBaeT paclpeleieHue U
CTPYKTYpPUPOBAHHUE €r0 MO KJIaccaM, OCHOBHBIM COAEPKATEIbHBIM JIMHUSM/pa3ziesiaM
Kypca;

TaET TMPUMEPHOE paclpeleeHue y4eOHOro BpPEMEHH, PEKOMEHAYEMOIO IS
U3YYEHUS OTAEIBHBIX TEM;

IpeiaracT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUs Y4€OHOro Marepuala C
Y4ETOM JIOTUKH IIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEAMETHBIX CBS3EH;

Da€T METOJUYECKYI0 HHTEpIPETAlMIO LEeNed M 3a7ad W3ydeHMsl IpeaMera Ha
yIiyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX IMPHUOPUTETOB B CUCTEME CPEIHETO
oOmero  o0Opa3oBaHMs,  COAEPKATEIBHOM  XapakTEPUCTHUKUA  IJIAaHUPYEMBIX
pe3yJIbTaTOB OCBOEHMSI OCHOBHOM 0Opa30BATEIbHOW MPOrpaMMBbl CPEIHEro OOLIETOo
o0pa3oBaHUsl (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), @ TAaKXKE C YUYETOM
OCHOBHBIX BHJIOB y4€OHO-ITO3HABATENIbHBIX JEHCTBUN 00y4YarolIEerocs 1o OCBOECHHUIO
CoJlepKaHUs IPEeIMETA.

[To BceM MO3ULMSIM B IPOrpaMMe MO XUMHUHU MPEAYCMOTPEHA IIPEEMCTBEHHOCTbD C
oOyuyeHHeM XMMHMHU Ha YpPOBHE OCHOBHOro ooOimiero oOpaszoBanus. IIporpamma mno
XUMHUHU CIYKUT OPHUEHTHPOM JUIsl COCTABJICHMSI aBTOPCKUX pabodMx Mporpamm. 3a
npejesaMyu YCTaHOBJIGHHOW MpOrpaMMOM MO XMMUM 00s3aTelIbHOM (MHBapUaHTHOM)
COCTaBJISIIOLIEH collepikaHusl y4eOHOro mpeamMera «XUMHs» OCTaETcsl BO3MOXKHOCTD
BBIOOpAa €ro BapUMATUBHOM COCTABIISIIONICH, KOTOpas JOJDKHA OIpEAeNaThcs B
COOTBETCTBUHM C HAINpaBJICHUEM KOHKPETHOro mnpoduis oO0ydeHus. ABTOpaMu
pabouyux MpOrpaMM MOKET OBbITh MPEMIOKEH MHOM MOJAXO0J K CTPYKTYPUPOBAHMIO
y4eOHOIro Marepuaia M MOoCIe0BaTeIbHOCTH €ro U3y4YeHUs, CBOE BHUJIEHUE MyTel U
CrIoco0OB (pOPMUPOBAHUST CUCTEMBI TIPEIMETHBIX 3HAHUIM, YMEHUN U BUJIOB y4eOHOM
NEeSTEIBHOCTH, @ TAK)XKE CUCTEMBI CIIOCOOOB U METOJUYECKUX MPUEMOB IO PA3BUTHIO
Y BOCIIUTAHUIO 00YYaOIIUXCSl.

B cootBercTBHM ¢ KOHLENTyanbHbIMHU NojoxeHusIMU O@I'OC COO o HazHaueHun
MpeAMETOB 0a30BOT0 M yriayOJE€HHOTO YpoBHEH B cucreMe AuQdepeHIupPOBAHHOTO

oOy4eHHsI Ha YypOBHE CpeAHEero oO0mero oO0pa3oBaHUs XWMHS Ha YpOBHE



yrayOn€HHOTO W3Y4YEHUsl HANpaBlieH Ha peau3alli0 MPEEMCTBEHHOCTH C
MOCJIEAYIOIUM 3TaloOM MOJIYYEHHs] XUMUYECKOTO 00pa30BaHMs B paMKax HM3YUCHHS
CIECUHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHUX JUCHUIUIMH B BYy3aX U
OpraHu3alMsIX CpeHero NpodeccuoHaIbsHOTO 00pa3oBaHusi. B 310l cBsi3u U3ydyeHue
npeaMera «XUMHUS» OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacUIMpeHue u
yrayOJeHue TEOPETHYECKOM W MPAKTHYECKOW TMOJATOTOBKM  OOYyYarolIUXcs,
BBIOpABIINX OMNpeAenEHHbIA Mpodmib 0oOydeHHs, B TOM YHUCIE C IMEPCHEKTUBOM
MOCJIEYIOUIEr0  MOJIYYeHUS XMMHYECKOro oOpa3oBaHHMA B  OpPraHHU3aLUAX
npodeccronansHoro oOpa3zoBanus. B cere T1peboanuit PI'OC COO «
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 00Opa30BaTENbHOM MPOrPaMMBI
cpenHero o6mero oOpa3oBaHMs H3y4YeHHE NpeaMmeTa «XUMHS» OpPUEHTHUPOBAHO
TaK)Ke Ha pEeIleHHE 33a/7a4 BOCIHUTAHUS M COIMAIBHOTO Pa3BUTHUSL 00YYAIOIIUXCs, HA
(hOpMHpPOBAaHHUE Yy HUX OOIIEHHTEIUIEKTyaJIbHBIX YMEHUN, YMEHUN PallMOHATU3ALNH
yuyeOHOro Tpyga U OOOOWIEHHBIX  CHOCOOOB  JESATENIBHOCTH,  HMEIOLIUX
MEKIUCUMIUIMHAPHBIN, HAANPEIMETHBIA XapaKTep.

XvMHSI Ha YpOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs BKIIOYAET YIIyOJEHHBIE KypChl —
«Opranunyeckas xumusi» U «OOImas u HeopraHuyeckass xumusi». [lpu onpenenenuu
MOAXO/J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEpX aHUs ITHUX KypCOB B
MporpaMMe MO XMMHH 32 OCHOBY HpUHATHI nojioxkeHuss ®PI'OC COO o paznuuusax
0a30BOro M yriIyoJIEHHOTO YPOBHEN M3YUYEHHUS MTPEeIMETa.

OcHoBY coxaepkaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOPTaHUYECKasl XUMUS COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHUM,
OTHOCAIIMXCS K 0a30BOMYy YpPOBHIO HM3YYEHHsS IMpeAMeTa. JTa cHCcTeMa 3HAHHUM
IIOJIy4aeT OINpPEAECIEHHOE TEOPETHYECKOE JOMOJHEHUE, IMO3BOJISIONIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO Ooybiuii 00BEM akToigorudeckoro wmarepuana. Ha
yrayON€HHOM  ypOBHE — HW3Y4YeHUs  IpeaMera  o0ecredeHa  BO3MOKHOCTh
3HAYUTETHLHOTO YBEJIWYEHUsSI 00hEMA 3HAHUNU O XMMUYECKUX DJIEMEHTaX U CBOMCTBAX
UX COCJIMHEHUU Ha OCHOBE PACIIUPEHUs U YIIyOJieHUs MPEACTaBICHUNA O CTPOCHUU
BEILIECTBA, XUMHUYECKOM CBS3M U 3aKOHOMEPHOCTSAX TNPOTEKAHUS pPEaKLuH,

pacCMaTpuBacMbIX C TOYKH 3PCHUA XUMHYECKOM KHUHETHUKU H TCPMOIMHAMUKM.
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N3yuenne mnepuoamveckoro 3akoHa u llepumomnueckoil cuCTEMBbl XHUMHUYECKHX
AJIEMEHTOB 0a3UPYyETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MPEICTABICHUSX O
CTPOSHUHU aToMa. XUMHUYECKasl CBSI3b OOBSICHICTCS C TOUYKH 3PEHUS YHEPTETHICCKUX
U3MEHEHU Tpu €€ o00pa3oBaHUU U pa3pylIeHUH, a TaKKe C TOYKH 3PECHHUS
MexaHu3MOB €€ oOpas3oBaHus. M3ydeHwe THUIIOB  pEaKIHU  JTOMOJTHSIETCS
(dhopMHUpPOBaHUEM TIPENICTABICHUN 00 JIEKTPOXUMHUUYECKHUX MPOIECCaX U DJIEKTPOJIU3e
pacIuIaBoOB M PacTBOPOB BEHIECTB. B Kypce OpraHM4ecKor XuMHM MPUA PACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COCMMHEHHUN yIesaeTcs 0co00e BHUMaHUE BOIpocaM 00
AEKTPOHHBIX d((PeKTax, 0 B3aMMHOM BIUSHUMA aTOMOB B MOJIEKYJIaX U ME€XaHU3Max
peakmmii. Oco0oe 3HAUYEHHWE WMEET TO, YTO Ha COJAEpX)aHUE KYpPCOB XUMHUU
yrayOaE€HHOTO YPOBHSI U3YYEHHS I KJIACCOB OmpeneiaeHHOro npoduis (TrjIaBHbIM
o0pa3oM Ha UX CTPYKTYpPY M XapakTep JOMOJHEHHM K OOIIel cucTeMe MpeIMETHBIX
3HAHUN) OKa3bIBAIOT BJIIMSHUE CMEXKHBIE MPEAMEThl. TaK, Hanmpumep, B COJEpKaHUU
mpeaMeTa I KJIacCOB XUMHKO-(pu3nueckoro npodusis OoJbllioe 3HauYeHUE OyayT
HMMETh JIEMEHTHI yueOHOro MaTepuaia o oomeit xumuu. [Ipu uzydyenuu npeamera B
JTAHHOM CJIy4yae akIeHT OyJeT cliejlaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOIIHOCTh
3aKOHOB M TEOpPUM B XUMHUM W B (U3UKE: aTOMHO-MOJEKYJISIpHAs Teopus
(MonexysipHasi Teopus B (PU3UKE), 3aKOHBI COXPAHEHHSI MACChl U DHEPTUH, 3aKOHbI
TEPMOJAVHAMUKH, DJIEKTPOJIM3a, MPEICTABICHUS O CTPOCHUM BEUIECTB U JApyroe. B
collepKaHUM TIpeAMeTa sl KJIAaCCOB XHUMUKO-OMOJIOTHYECKOTO MPOQMIst OONbITHI
yACNBHBIN Bec OyJIeT UMETh OpraHudeckas Xumus. B 3ToM ciydae mpegoctaBisieTcs
BO3MOYKHOCTh JIJIs1 OoJiee 00CTOSATETLHOTO PACCMOTPEHUSI XUMHUUECKOW OpraHu3aIiiu
KJIETKH KaK OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOMST, K MPUMEPY, TaKUE
CTPYKTYPHBIE KOMITOHEHTHI, KaK JUMUABI, OCIKH, YTIIEBObI, HyKJICHHOBBIC KUCIOTHI
u apyrue. [Ipy 3TOM 3HaHUA O COCTaBE W CBOMCTBAX MPEIACTABUTEICH OCHOBHBIX
KJIAaCCOB OPTraHWYECKHMX BEIIECTB CIYXKaT OCHOBOW [UJI1 HW3YyYEHHUS CYIIHOCTH
npoiieccoB (POTOCUHTE3A, ABIXAHUS, TUITICBAPCHUSI.

B mnmane ¢QopmupoBaHMs OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0OIIIEHaYyYHBIX METOJIOB MO3HAHUS U ONbITa MPAKTUYECKOTO MPUMEHEHUS] HAyYHBIX

3HAHUW U3y4YeHHEe TNpeameTa «XUMHUS» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
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MEXIPEAMETHBIX CBS3X C Y4YeOHbIMM NpeaMEeTaMH, BXOSAIIMMU B COCTaB
npenMeTHbIXx obmactedt  «EcTecTBeHHOHayuyHblEe MpeaMeThl», «MaTemaTuka H
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yueHun yueOHOTo npeameTa « XuMus» Ha yriayOlnEHHOM YPOBHE TAaKKe, KaKk
Ha YpPOBHE OCHOBHOTO W CpEIHEro oOmiero oOpa3oBaHusi (Ha 0a30BOM YypOBHE),
3aJayeil TEepBOCTENEHHONM 3HAUYUMOCTU SIBIsSIETCS (OPMUPOBAHHME OCHOB HAayKH
XUMHUHU KaK 00JIACTM COBPEMEHHOIO E€CTECTBO3HAHUSA, MPAKTHUYECKOW JEATEIbHOCTH
YEJI0BEKA U OAHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. Pemenne aTon 3agaun Ha
yri1yOJIEHHOM YpOBHE M3y4YEHUS MpeAMETa MPEoaraeT pealu3aluio Takux Lenei,
KAaK:

(opMupOBaHUE NIPEICTABICHUI:

O MaTEpHAJIbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTSAX M ITO3HABAEMOCTH SIBJICHUU
IIPUPOJBI, O MECTE XMMHHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ BEAyIEeW pOJId B
0o0ecre4eHnd YCTOMYMBOTO pPa3BUTUS UEJIOBEUECTBA: B PELIEHUH MpoOsieM
HKOJIOTUYECKOM, IHEPreTUYECKOM 1 MUILEBON O0€30M1aCHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3JaHMU HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB OJHEPruH, B OOECIECUECHHH
paloHaIBHOIO MPUPOJOTIONb30BaHMs, B (POPMUPOBAHUN MUPOBO33PEHUS U 0OILEH
KyJbTYpbl YEJIOBEKA, & TAK)KE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

OCBOCHUE CHUCTEMBl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTABIISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHbl MHpa: (yHAAMEHTAIbHBIX IOHATUNA, 3aKOHOB H
TEOPUH XUMHH, COBPEMEHHBIX IPEIACTABICHUN O CTPOCHHM BELIECTBA HA PAa3HBIX
YPOBHSAX  —  QTOMHOM,  HOHHO-MOJIEKYJISIDHOM,  HAAMOJIEKYJISIPHOM, O
TEPMOJMHAMUYECKAX U KMHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAHMS XMMHUYECKHX
peakuuii, 0 XMMHUYECKOM paBHOBECHM, PACTBOpaxX M JHUCIEPCHBIX CUCTeMax, 00
o0ILIMX HAYYHBIX TPUHIIMIAX XUMUYECKOTO IPOU3BO/ICTBA;

dopmupoBaHre y OO0y4YarIIMUXCSd OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HAHUHI UIsi OOBSCHEHUS KIIOYEBBIX HIEH U mpoldiieM
COBPEMEHHOM XUMUH, UIsI OOBSICHEHUS U MPOTHO3UPOBAHUS SABJICHUM, WMEIOIIMX

€CTEeCTBEHHO-HAYUYHYIO MPHUPOAY; TPAMOTHOTO pEIIeHUs NpoOJeM, CBS3aHHBIX C
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XUMHUEN, NPOrHO3UPOBAHMS, AaHAIM3a M OLECHKM C IO3HIHMA 3KOJOTMYECKOU
0€30MacHOCTH MOCJIEICTBUI OBITOBON M MPOU3BOJCTBEHHON NEATEIBHOCTH Y€JIOBEKa,
CBSI3aHHOM C XUMHUYECKMM TMPOM3BOACTBOM, HCIIOJIb30BAHUEM U TMepepadOTKON
BELICCTB;

yrayOieHne MpeACcTaBICHU O HAyYHBIX METOJaX IMO3HAHUS, HEOOXOAUMBIX IS
OpUOOpETEHUs] yYMEHMM OpUEHTHPOBATbCS B MHUpPE BEUIECTB U  OOBSICHEHUS
XUMHYECKUX SIBIICHUM, UMEIOINX MECTO B IPUPOAE, B IPAKTUUECKON ACATEIBHOCTU

U MTOBCEIHEBHOU KU3HU.

HEJIN U 3AJAYU YYEBHOT'O ITPEJIMETA «XUMUSA»

B mpaktuke npenomaBaHusT XMMHUHA KaK Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHUsI TaK U HAa YPOBHE CpPEAHET0 OOIIero oOpa3oBaHUs, MPHU OIpPEACIICHUN
COAEPKATEIbHON XapaKTEPUCTUKH LEJIE W3ydYeHUd MpeaMeTa HalpaBICHUEM
MEPBOCTENICHHOM 3HAYUMOCTH TPAJULIUOHHO NpU3HAETCA (POPMUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KynbTyphl. C
METOJAUYECKOW TOYKM 3PEHUsS] TAKOW IOAXOJ K OIPEACIICHUIO LEJIeU H3YYEHUS
MpEIMETA SABJISCTCS BIIOJHE ONPABIAHHBIM.

['1aBHBIMM LENIAMM HW3Y4YEHHsS] TpeamMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
o011iero oOpazoBaHus Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

dbopMUpOBaHUE  CHUCTEMBbl ~ XMMHUYECKUX  3HAHMM  Kak  BaKHEHIen
COCTaBJISIFOIIEN E€CTECTBECHHO-HAYYHOM KAapTHHBI MHpPAa, B OCHOBE KOTOPOM JIeKaT
KJIIOUEBbIC MOHATUA, (PYHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMHH, OCBOCHHUE S3bIKA
HayKd, YCBOGHHWE U TMOHUMAHHUE  CYIIHOCTU  JIOCTYNHBIX  00OOIIECHUMN
MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHE C WCTOPUEHM HMX Pa3BUTUSA W
CTaHOBJICHHS;

dbopMUpOBaHUE W pa3BUTHE NPEACTABICHUNW O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKUX PEaKIUid, HEOOXOJUMBIX IJisi TMPUOOPETEHUS YMEHHMA
OPUEHTHUPOBATHCSI B MUPE BEUIECTB M XUMHUYECKUX SBJICHUM, UMEIOIIUX MECTO B

MPUPOJE, B MPAKTUUYECKON U TOBCEIHEBHOM KU3HU;
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pa3BUTHE YMEHUH M CHOCOOOB AESTENBHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COOI0JCHHUEM TNpaBUi 0€30MacHOro
oOparieHus ¢ BEIecTBamMu.

ConepxarenpHasi XapaKTEpUCTHKA LEJIEH W 3a7ad M3Yy4YeHHs NpeaMmeTa B
nporpaMMe MO XMMHU YTOUYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU
IPUOPUTETAMU B CUCTEME CpEAHEro 001iero oopazoBanusi. CerogHs B MpenojgaBaHUU
XUMHHA B OOJIbIIEH CTENneHW OTAAETCA MPENNOYTEHUE MPAKTUYECKOM KOMIIOHEHTE
cojaepkaHusi  OOydeHHUs, OpPUEHTHPOBAHHOW HA  TOATOTOBKY  BBITYCKHHKA
OI0I1I€00pa30BaTEIbHON  OpraHu3alluy, BIAJACIOIIEr0 HE HAa0OpOM 3HAaHUHU, a
(GYHKIIMOHATBFHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHUSIMU aKTHUBHOTO
NOJIyYeHUsI 3HAHUW U TPUMEHEHUS HUX B PEAJIbHON JKU3HM [UIsl pElICHUs
NpaKTUYECKUX 3afad. B 3Tol CBA3M Mpu M3ydyeHUU MOpeaMmeTa «XHUMHU»
JOMUHUPYIOIIEe 3HAUCHUE MTPUOOPETAIOT TaKWe IENIN U 3a7a4H, KaK:

ajanranus o0yyaroumxcs K YCJIOBHMSIM JUHAMHYHO Pa3BUBAIOIIETOCS MUPA,
bopMHpOBaHHE  HHTEUIEKTyaJIbHO  pPa3BUTOW  JIMYHOCTH, rOTOBOH K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPHUHSATHIO TPAMOTHBIX
pelIeHNH B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX, CBS3aHHBIX C BEIIECTBAMU U HUX
IPUMEHEHHUEM;

dbopmupoBaHue 'y  OOYyYaloOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIHOUEBBIX
KOMIIETEHIIMI), HUMEIONIMX YHHUBEPCaJbHOE 3HAYEHUE JJs PA3IUYHBIX BUOB
NEeSATENbHOCTU: PEIIEeHUs MpoOJieM, MOUCKA, aHalu3a M 00pabOTKM HH(OpMaluu,
HEOOXOUMBIX JIJIsl IPUOOPETEHHsI ONBbITA ACSTEIbHOCTH, KOTOpask 3aHUMAET Ba)KHOE
MECTO B TO3HAHUM XHMHH, a TaKXKe JUIsI OLEHKH C TO3UIMH HKOJIOTHYECKOM
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOJHYIO Cpeay;

pa3BUTHE TIO3HABATENBHBIX HHTEPECOB, WHTEIUICKTYaTbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yYarouuxcsi: CrnoCOOHOCTH CAMOCTOSITENBHO MPHOOPETaTh HOBBIE
3HAaHUA N0 XMMHU B COOTBETCTBHH C >KU3HEHHBIMHU NMOTPEOHOCTSMHU, HCIIOIb30BATh
COBpeMEeHHBbIC WH(POPMAIMOHHBIE TEXHOJOTHHU [IJIs TIOMCKA W aHalu3a y4yeOHOW |

Hay4YHO-TIOMYJISIPHOM HH(POPMAITUN XUMUYECKOTO COJICPKAHUS;
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dbopMUpOBaHUE U PAa3BUTHE Y OOYYAIOIINXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAOTI0MATEThHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, TpPHU ITUIAHUPOBAHWW W TIPOBEICHUH XHMHYECKOTO
IKCIICPUMEHTA;

BOCIIUTAHWE y  OOydJammmxcs YOSKAEHHOCTH B  T'YMaHHUCTUYECKON
HaTpaBIEHHOCTH XHUMHH, €€ BaXKHOH pOJNIM B PEIICHUH TJIO00ANBHBIX MpoOIeM
PaAIMOHAIIBHOTO TIPHUPOJIOIIOIB30BAHUS, TOMOJHEHHUSI YHEPTETUYECKUX PECYypCOB H
COXpaHEHUSI TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHONICHUS K TMPHUPOAEC M CBOEMY 3/I0POBBIO, a TakKe NPHUOOPETEHHS OIbITa
WCIIOJIb30BAHUS TIOYYEHHBIX 3HAHWUW IS TPUHATHS TPAMOTHBIX PEIICHUNA B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

Ilpu usyuenuu yuebnozo npeomema «Xumusny Ha yenyoiéHHOM YPOGHe MaKice,
KaK Ha YpOBHE OCHOBHO20 U CpeOHe20 00we2o 0Opazosanus (Ha 6a3060M YposeHe),
3a0ayeil NepBOCMENeHHOU 3HAYUMOCU SBIAemCcss (HOoOpMUposanie OCHO8 HAYKU
XUMUYU KaK 001acmu COBPeMeHH020 eCmecmeo3HaAHUs, NPAKMUYECKOU 0esimelbHOCmU
yenoseka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMypbl.

Pewenue smou 3a0auu Ha yenyOnéHHOM YpoGHe U3VHEHUs npeomemd
npeononazaem peanuzayuro maxkux yeuetl, Kax:

dopmuposarnue npedcmasieHuil:

0 MamepuarbHOM eOuHcmee Mupd, 3aKOHOMEPHOCWAX U NO3HABAeMOCHU
ABNEHUU NPUPOObL, O Mecme XUMUU 8 CUCHeMe eCMeCcmBEeHHbIX HAYK U eé edyuell
ponu 8 obecneyeHuu YCmouyu8o20 pazeumus 4elosedyecmed: 6 peuleHuu npooiem
9KOJIO2UHECKOU, IHEP2emUiecKoll U NUWesol 6e30nacHOCmU, 68 Pa3eUmuU MeoOuyuHbl,
CO30aHUU HOBbIX MAMEPUANOs8, HOBbIX UCMOYHUKOB IJHepeuu, 6 obecneyeHuu
PAYUOHANBLHO20 NPUPOOONONIb308AHUS, 8 (DOPMUPOBAHUU MUPOBO33PEHUS U 00ujel
KYIbMYpPbl 4el08eKd, a Maxdice IKON02UYECKU 0O0CHOBAHHO20 OMHOULEHUsL K CB0eMY
300p08b10 U NPUPOOHOU Cpede;

0CB0€HUEe CUCEeMbl 3HAHUL, JeHCAUUX 8 OCHOBE XUMUUECKOU COCMABNAowel
eCmeCmeeHHO-HAYYHOU KaAPMUHbl MUupa: (QYHOAMEHMAIbHbIX NOHAMUL, 3AKOHO8 U

meopuii XUMUU, COBPEMEHHbLX npe()cmaeﬂenuﬁ O CmpoeHUuu eeujecmea HA pAaA3Hblx
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VpPOBHAX ~ —  AMOMHOM, UOHHO-MOJIEK)ISIPHOM, HAOMOJIEKYIAPHOM, 0
MepMOOUHAMUYECKUX U KUHEMUYECKUX 3AaKOHOMEPHOCHAX NPOMEKAHUL XUMUYECKUX
peaxkyuii, 0 XUMUYeCKOM pABHOBeCUl, pAacmeopax U OUCHEPCHbIX cucmemax, o6
0OWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,

Gopmuposanue y 06y4arouuxcs 0CO3HAHHO20 NOHUMAHUSL 80CMPeDOBAHHOCMU
CUCMEMHbIX XUMUYECKUX 3HAHUU Ol OOBACHEHUs KIoYesvblX uodei u npoodrem
COBPEMEHHOU XuMUuu, 01 OOBACHEeHUs U NPOSHOUPOBAHUS SGNEeHUl, UMErOUWUX
eCcmecmeeHHO-HAYYHYI0 Npupoody, 2cpamomHO20 peuleHUs NpooOaeM, CEA3AHHBIX C
Xumueti, NPOSHOZUPOBAHUS, AHAMU3A U OYEHKU C NO3UYULU IKOJOSUYECKOU
bezonacnocmu  nocireocmeuti  ObIMOBOU U  NPOUIBOOCMBEHHOU — OesimelbHOCMU
YyenogeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoll ewecms;

yenybneHue npedcmasieHuil 0 Hay4HblX Memooax NO3HAHUS, He0OX00UMbIX Ols
npuoOpemenuss YMeHUll OPUEHMUPOBAMbCA 6 Mupe 8ewecms U 00bsACHeHUs
XUMUYECKUX A6TIeHUl, UMEIOWUX MeCmo 8 npupooe, 8 NPAKMUYecKou 0esameabHOCmu
U NOBCEOHEBHOU HCUIHU.

B nnane peanuszayuu nepsoouepeonvix oCnuUmamenvHuiX U pPA38UBATOUUX
@QYHKYULL YelocCmHoU cucmemuvl cpeoHe2o 00we2o 00pazoeanus nNpu U3yYeHuu
npeomema «Xumusay Ha yenyOIéHHOM YPO8He 0COOVI0 aKMYAlbHOCIb NPUOOpemarom
maxue yenu u 3a0a4u, Kax:

gocnumanue y0eHrcOEHHOCMU 8 NO3HABAEMOCMU SIBNIeHUL NPUPOObL, V8AHNCEHUS
K npoyeccy meopuecmea 8 0oaacmu meopemuieckux u NPUKIaoHbIX UCCe008aHUl 8
Xumuu, Gopmuposarue MUpoB8O33PEHUs, COOMBEMCMEYIOUe20 COBPEMEHHOMY
VPOBHIO pa38umusi HayKu,

passumue MOmueayuu K O0Oy4YeHuro U NO3HAHUIO, CHOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHO8E YCBOEHUs 00ujeuenosedecKux
YeHHocmell,

passumue Nno3sHA8AMENbHbIX UHMEPECO8, UHMENIEKMYAIbHbIX U MBOPUECKUX
cnocooHocmetll 00yuawuxcs, GopmMuposarue y HUX CO3ZHAMENIbHO20 OMHOULeHUS K

camoobpazoeanulo U HenpepulGHOMY 00pA3068aAHUI0 KAK YCI08UIO  YCHEUHOU
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npogheccuoHanvHou U OOWECMBEHHOU  OesmeNbHOCMY,  OMBEemCMBEeHHO20
OMHOWEHUS K CBOEMY 300P0O8bIO U NOMPEOHOCIU 8 300POBOM 00pA3e HCUSHU,

Gopmuposanue yMeHull U HABLIKOE PA3YMHO20 NPUPOOONOIb308AHUS, DA3GUMUE
IKONOSUYECKOL  KYIbmypvl,  HpuobpemeHue onvlma  O0OWECMBEeHHO-NONEe3HOU
IKON02UYECKOU OesameTbHOCU.

lemu wu 3amaunm wu3y4yeHUs MnpeaMera «XUMHUS» TMONYYWIH MOJIPOOHYIO
METOJAMYECKYI0 HHTEPIIPETALNIO B pa3zeiie nporpamMmbl «llmaHupyembie pe3yabTaThl
OCBOGHUS MpeAMeTa», Omaronaps yeMy oOecredeHO 4YETKOE MPE/ICTAaBICHHE O TOM,
KAKW€ 3HAHWA M YMEHHUS MMEIOT MPSMOE OTHOIICHUE K peaau3alid KOHKPETHOM

Ociin.

MECTO YYEBHOI'O IIPEJIMETA «XUMHUSA» B YHEBHOM IIJIAHE

B cucreme cpennero oOmiero oOpa3oBaHus «XUMHUS», W3ydaemas Ha 0a30BOM
ypOBHE, TMpHU3HaHa OO0sA3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOIAIIMM B COCTaB
npeaMeTHo — obnmactu  «EcrecTBeHHble  Hayku». OOmiee  4YMCIO  4acos,
PEKOMEHIOBAaHHBIX /17151 u3ydeHust xumuu — 70 gacoB: B 10 kiacce — 35 gacos (1 gac
B Henelno), B 11 kimacce — 35 gacoB (1 yac B Heneno).

VYyeOnblii ipeaMeT «XUMUs» yriiyOJIEHHOTO YPOBHSA M3Y4YEHUS BXOJUT B COCTaB
npeaMeTHon oOnactu «EctecTBeHHble Hayku». Ero wusydyeHue mnpeaycMOTpeHO
B KJIacCaX €CTECTBEHHOHAYYHOIo MpOoQuis, HANpUMep XUMHUYECKUX, XHUMHKO-
OMOJIOTUYECKUX M MEAUIMHCKUX. B 3THUX Kilaccax H3y4yeHUE [aHHOIO MpeaMera
MPEIYCMOTPEHO B 00bEME yueOHOIM Harpy3ku He MeHee 3 4 B Heaeno. Ob1iee yncio
9acoB, PEKOMEHIOBAHHBIX ISl U3YYEHUs XUMHUHU Ha yriayOnéHHoM ypoBHe, — 210
gacoB: B 10 kiacce — 105 yaca (3 yaca B Henenio), B 11 kiacce — 105 yaca (3 gaca B
HEJICTIIO).

[Ipu dopmupoBannu oOpa3oBaTEILHON OpraHu3aued MyJIbTUIPOPUILHOTO
yuebnoro rtana juig 10 u 11 knaccoB ycraHaBimBaeTcs yaeOHasi Harpyska o npeimeTy
«Xumus» st 6a30BOTO YpoBHSI B 00beme 1 yac B Hememto (35 1 B roxd), a Juis
yIIIyOJIEHHOTO YPOBHSI ClEayronMM oOpa3om: 1 4yac B HEJENIo 3a cUeT 0053aTeIbHOM
gactu OOIT COO u 2 yaca 3a cyer yactu OOII COO Ha nononHUTENbHbIE YUeOHbIE

npeaMeThl. Takum oOpa3zoM, 11t 00ydaromuxcsi, BRIOpaBIINX YIIIyOJIEHHOE N3YUCHHE
17



XUMUH, yuyeOHasi Harpy3ka ycTaHaBliuBaeTcsl Takxe 3 yaca B Henemo (105 u B ron),
3TO TMPABOMEPHO, €CIM MaKCHUMallbHas ydeOHas Harpy3ka HE MpeBbIIIaeT
MaKCUMaJbHO JOMYCTUMYIO YU€OHYIO Harpy3Ky B HEAEIIIO.

B TemaTndeckoMm IJIaHUPOBAHUM yKa3aH pe3epB yUEOHOro BPEMEHHU, KOTOPOE
PEKOMEHIyeTCsl Ul pealu3alyyd aBTOPCKUX IOJAXOJOB IO HCIOJIb30BAHUIO

pazHo00pa3HbIX (GOpM OpraHu3aIi Y4eOHOTo MpoIecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEJJIMETA
«XHUMMUSD»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS 00Yy4arOIIUMUCS
IpOrpaMM CpeAHero oOmiero oOpa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM MU
npeaMmeTHbIM). [lonyueHune xumuyeckoro oOpa3zoBaHusi 0a3UMpyeTcs HAa OCHOBHBIX
JAUIaKTUYECKUX MPUHIUIAX 00y4eHUs (Hay4HOCTH, CHCTEMHOCTH, CUCTEMATUYHOCTH,
JOCTYITHOCTH, CBSI3U TE€OPUM C MPAKTUKOW, HATJIAJIHOCTH WM Jp.), HA NPUMEHEHHH
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHMH C Y4€TOM MEXAHU3MOB JOCTHKEHUS
BCEX IUIAHUPYEMBIX  pe3yJbTaTOB OCBOECHHUS OCHOBHOM  0Opa3oBaTeIbHOU
nporpammel. HaydHo-mMeToauueckoil OCHOBOM uisl pa3pabOTKU IJIAHUPYEMBIX
pe3yJbTaTOB OCBOEHHUSI MPOTPaMM CpPEAHEro oOuiero oOpa3oBaHUs —SBISETCS

CHCTCMHO-,HGHTGHBHOCTHBIﬁ moaxod.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBMM € CHUCTEMHO-IEATEIIBHOCTHBIM MOAXOAOM B  CTPYKType
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BBIIECIEHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOMUMHUCS POCCUHMCKON  TPaXIaHCKOW  HWJICHTHYHOCTH —

FOTOBHOCTH K CAMOPa3BUTUIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIIEHHUIO;

HaJM4re MOTUBAIIUU K 00YYECHHUIO;
IIeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHWW JIMYHOCTH Ha OCHOBE

KJIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX TPAJAHUINKN 0a30BON HAYKU XUMUWU;
TOTOBHOCTh M  CIHOCOOHOCTh OOyYaromuxcsi PYyKOBOJICTBOBAThCS B  CBOEH

ACATCIIBHOCTU HCHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMHU, IPHUCYIIUMHU I_IGJIOCTHOI\/’I
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CUCTEME XUMHUYECKOTO 00pa30BaHMS;

HaJM4Ke MMPABOCO3HAHUS SKOJIOTUYECKON KYJbTYpbl U COCOOHOCTH CTaBUTh LIETU U

CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS MPEAMETA « XUMUS» JOCTUTAIOTCS B €UHCTBE
yueOHOM M BOCHHUTATENbHON JAesrenbHOocTH OpraHu3alid B COOTBETCTBUH C
IYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU U
ueanaMu pOCCUMCKOro rpaXk/IaHCKOro 00IIECTBA, MIPUHATHIMU B 00ILIECTBE HOPMaMU
M [paBWIaMH TOBEACHMS, CIOCOOCTBYIOIIMMH IpOLECcCaM CaMOIIO3HaHMS,
CaMOpa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIEHUS! IMYHOCTH 00YYaOITUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XHUMHSD»  OTPa)KaroT
c()OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOM JEATEIbHOCTH
oOyyaroluxcs 1Mo peaan3alud NPUHATHIX B OOLIECTBE LIEHHOCTEHW, B TOM YHUCIE B

qacCTu.

1. I'pask1aHCKOr0 BOCIIUTAHUSA:

OCO3HaHMsI OOYYaAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IIpaB M 00sS3aHHOCTEH,
YBa)KCHHS K 3aKOHY U IIPaBOIOPSAKY;

MIPEACTABJICHHUS O COIMAIBHBIX HOPMax W IMpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHWHA B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON JESATCIHPHOCTH IPU CO3JaHHHM YYCOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX W TIIO3HABAaTEIbHBIX 3a7a4, BBHITOJHEHUN
XUMHUYECKUX IKCIICPUMEHTOB,;

CITIOCOOHOCTH TIOHMMAaTh M MPWHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTyMEHTHI

JIPYTUX MPU aHAIKM3€ PA3IUYHbBIX BUJIOB YUeOHOH AESTENbHOCTH;

2. IIaTpnoTHYECKOT0 BOCTUTAHMA:

LIECHHOCTHOT'O OTHOLIEHHUs K UCTOPUYECKOMY M HAyYHOMY HACJIEAUI0 OTEYECTBEHHOU
XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JOCTWKECHMS HAyKH €CTh PEe3yJbTaT IJIUTEIbHBIX
HAOJIOICHUM, KPOMOTIUBBIX HKCIIEPUMEHTAIbHBIX MOUCKOB, MOCTOSIHHOTO TPY/a

YYEHBIX U IIPAKTUKOB;
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HMHTCpECa M II03HABATCIbHBIX MOTHBOB B IIOJYYCHHHM MW IIOCICAYIOIICM aHAJIN3C

nH(GOpPMaLIUU O MIEPETOBBIX TOCTIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3. lyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallMU, CBSI3AHHBIE C XUMHUYECKUMU SIBJICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HAa MOpPaIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEICHUE W MOCTYIKU CBOUX TOBAPHUIIEH C MO3UIIUI

HPAaBCTBCHHBIX U IIPABOBLIX HOPM U OCO-3HAHUC HOCHGI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,

4. ®opMUpPOBaHMS KYJIbTYPbI 310POBbSI:

MMOHUMAaHUsS HEHHOCTEH 370pOBOro M 0e30MacHOro o0pasa »KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHWS K COOCTBEHHOMY (DH3NYECKOMY W TICUXHYECCKOMY
3JI0pOBBIO;

coOJIroIcHUS MPaBWII 0€30MIaCHOT0 OOpaIleHUs ¢ BEIIECTBAMU B OBITY, OBCEAHEBHOM
KU3HH U B TPYJIOBOH NESITEIIEHOCTH;

MOHUMAHUS I[IEHHOCTU MPaBUJl WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO OE€30MacHOTrO
MOBEJCHUS B CHUTYallMAX, YTPOXKAIOIIMX 3J0POBBI0 U JKU3HU JIOJEH; OCO3HAHUS
MOCJIEICTBUA W HENPUATHS BPEIHBIX TMPUBBIYCK (YIOTPEOJECHUS aJKOTOJs,

HAapKOTHUKOB, KYpEHU);

5. TpyaoBoro BocnuTaHusI:

KOMMYHHUKATUBHOW KOMIIETCHTHOCTH B Y4€OHO-MCCIICIOBATEILCKON IESITCIIBHOCTH,
0OIIIECTBEHHO TOJIC3HOM, TBOPUECKOM U JPYTHX BUAAX ACATCIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYacTHE B PEIICHUM MPAKTHYECKUX 3a7a4 COIMUAIBLHOMN
HaMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IITKOJIbI);

WHTEpeca K MPAKTHIECKOMY H3yUCHHIO TPO(EeCCHid pa3TnIHOr0 poaa, B TOM YHCIIC
Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIFOISIM TpyAa B pe3yiabTaTaM TPYAOBOU JEATECILHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIMBHAYaJIbHOW TPacKTOpHH OOpa3oBaHMS,

Oynymiel mpodeccuu M peanu3anii COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YIETOM
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JJUYHOCTHBIX HHTCPECOB, CIIOCOOHOCTEHN K XUMHUH, UHTECPCCOB H HOTp€6HOCT€I>’I

00I11IeCTBA;

6. 9K0JI0rH4ecKOro BOCIIUTaHUsA:

AKOJIOTMYECKH  1€7IeCO00pa3HOTO0 OTHOIICHWS K TPUPOJIe, KAK HUCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAHUSl  TJI00ALHOTO  XapakTepa AKOJOTMYECKUX  MpoOsieM,  BIUSHHS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEJIbI;

OCO3HaHMUsSI HEOOXOAMMOCTH HCIIOJIB30BAHUS JIOCTIKEHUM XUMHH JJISI PEIICHUS
BOMPOCOB PAMOHAIIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUSATUS JCHCTBUM, MPUHOCIIIUMX Bpel OKPYKAIOLIEH MNPUPOIHOU
cpene, YMEHHSI TIPOTHO3UPOBATh HEOJIArONPUSATHBIE YKOJOTUUECKUE MOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U NIPEAOTBPAIATh UX;

HAJIMYMS PA3BUTOTO SKOJIOTUYECKOTO MBIIIICHUS, SKOJOTHYECKON KYJIbTYpbI, ONbITA
JEATEeIbHOCTH YKOJIOTUUECKON HAMpPaBICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI MU
B MO3HABaTEIbHON, KOMMYHUKATUBHON M COITMAJILHON MPAKTHUKE, CIIOCOOHOCTH U

YMCHHUA aKTUBHO IIPOTHUBOCTOATH HACOJIOTHHN X€M0®O6I/II/I;

/. IleHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTHUKY;

MOHMMAaHUS CTEeU(UKA XUMHHM KaK HAyKd, OCO3HaHHS €€ poiu B (OpPMUPOBAHUU
PalMOHAIIBHOIO HAYYHOT'O MBILUIEHUS, CO3[JaHUU 1IEJIOCTHOTO MPEACTABICHUS 00
OKpY)XaroleM MHUpEe Kak O €QUHCTBE IPUPOABI U YEIOBEKA, B IIO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M pelieHuH TpoOJieM COXpaHEHUs MPUPOIHOTO
paBHOBECHS,

yOSXKIEHHOCTU B 0COOOM 3HAYMMOCTH XVUMHUU JIJII COBPEMEHHOM IUBIIIM3AIUU: B €€
T'YMaHUCTUYECKON HAMpaBJICHHOCTH M BaXXHOM POJIM B CO3JaHUU HOBOW 0a3bl
MaTepUaTbHOU KYJIbTYPbI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYHBOTO PA3BUTHS
YEJIOBEYECTBA — CBIPHEBOM, DSHEPIETUYECKOM, IHUIIEBOM M AKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECTICYCHUH YCIOBUN YCTICIITHOTO TPY/a

1 DKOJIOTHYECKH KOM(POPTHOM KU3HU KAXKIOT0 WiIeHa OOIIECTRa,;
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€CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH: IMOHMMAHHS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIIOJIL30BaTh MOJydaeMbIe
3HaHWSA Ui aHajdu3a W OOBSICHCHHS SBJICHUH OKPYXAlOIIero MHUpa W
HIPOUCXOASAIINX B HEM U3MEHEHHUH; YMEHHS JIeJaTh 000CHOBAHHBIC 3aKIIOUYCHUS Ha
OCHOBE HAy4YHbIX (AaKTOB W HMCIOIIUXCS JAaHHBIX C IEJIBI0  TOJyYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XMMHUCCKHAC 3HAHUS JUIS PCIICHHS
po0JIeM B PealTbHBIX )KH3HCHHBIX CUTYAIIHSX;

WHTEpeca K MIO3HAHUIO ¥ HCCIICI0BATEIBCKON ICITEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHHIO U caMOOOpa30BaHMIO, K
AKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHUH MO XMMHH B COOTBETCTBUH C KHU3HECHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B Pa3IMYHBIX cdepax NpodhecCHOHATHLHOU

ACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHBIC PE3yJbTaThl OCBOCHHS YYEOHOTOo TmpeameTa «XHMHS) Ha
YPOBHE CPEIHETO 00IIero oOpa3oBaHUS BKIIOYAIOT: 3HAYUMBIE JJIT (POPMHUPOBAHUS
MHUPOBO33PEHUS o0y4Jaronmxcs MEXIUCITUTUTMHAPHBIC (MeXTpeMEeTHBIE)
oOIIieHayYHbIE TIOHATHS, OTPAXKAIOMINE IETOCTHOCTh HAyYHOW KapTHHBI MHpa M
cnie-IuuKy METOAOB MO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws,
BEILIECTBO, JHEPTHUs, SBJICHUE, IMPOIIECC, CHUCTEMa, HAyYHbIH (aKT, NPUHIMUII,
TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsSA, HCCJICAOBaHHWE, HAOJIOICHHE,
U3MEpPEeHHE, OKCIEPUMEHT W  JIp.); YHHUBEpCalbHble  Yy4eOHBIE  JIEUCTBHUS
(mo3HaBaTeabHBIE,  KOMMYHHKAaTHBHBIC,  PETYJISATHUBHBIC),  00ECIICUNBAOIINEC
dbopmupoBaHre (PYHKIIMOHAIBHOW TPAMOTHOCTH U COIMAIBHOW KOMIETCHIIUU
oOydJarommxcsi;  CIOCOOHOCTh ~ OOYyYaromIuXcsi ~ MCIOJIb30BaTh ~ OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUCCKHE 3HAHUS M YHUBEpCAJbHBIC Y4cOHBIC
JIEVCTBUS B MMO3HABATEIILHOM U COLMAIIBHOM MPAKTHKE.

MeramnpeaMeTHBIC  pe3yJbTaThl  OTPWKAIOT  OBJAJACHUEC  YHUBEPCAITbHBIMU

y‘IC6HBIMI/I IMO3HaBAaTCJIbHBIMHU, KOMMYHUKATUBHBIMU WU PETYJIATHBHBIMU JICI\/’ICTBI/ISIMI/I.
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OGJzaOeuueyHueepcaﬂbelmu ylleﬂHblMM NO3HABAM EJIbHBIMU 0CUCMBUAMU.

1. Ba3oBbIMH JIOTHYECKHUMH JAeHCTBUSIMH:

CaMOCTOSTEIbHO (POPMYJIMPOBATh M aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LENIH JAEATCIBbHOCTH, 33/1aBasl MapaMeTpPbl U KPUTEPUU UX TOCTHXKCHUS,
COOTHOCHUTb PE3YJIbTATHI IEITEIBHOCTH C TOCTABICHHBIMU LEISIMU;

MCII0JIb30BaTh MPU OCBOCHUHU 3HAHUHN MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIISThH
XapaKTEepHbIC MPU3HAKM TOHATHA W  YCTAaHABJIMBATh MX  B3aUMOCBSI3b,
MCIIOJIh30BaTh COOTBETCTBYIOIINE TTOHATHUS I OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUSI U KPUTEPUU ISl KiacCU(UKAIMKU BEIIECTB U XUMHYECKUX
peaKuuid;

YCTAHABJIMBATh MPUYMHHO-CJICICTBEHHBIC CBS3U MEXIY H3YYa€MbIMHU SIBIICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHAYKTUBHBIC, NETYKTUBHBIC, MO AHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX,
(bopMyIUPOBAThH BBIBOABI U 3aKITIOUCHUS;

MPUMEHAThL B TMPOLECCE IO3HAHUS MCIIOJIb3YEMbIE B XHMHUU CHUMBOJIMYECKHE
(3HaKOBBIE) MOJEIH, IPEOoOpPa30BLIBATH  MOJCIBHBIC IPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMMBOJI) DJJEMEHTa, XHUMHYecKas ¢opMmysia, ypaBHCHHE
XUMHUYECKON peakluu — TpU pElIeHUH Y4YeOHBIX T03HABATEIbHBIX U
MPAKTUYECKUX 33a/1a4, IMPUMEHATh HA3BaHHBIE MOJICJIbHBIC IIPEICTABJICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3YYa€MbIX BEIIECTB W XHUMHUYECKUX

peaKui;

2. Ba30BbLIMH HCCJI€I0BATEIbCKUMHU AeHiCTBUAMMU:

BJIAJIETh OCHOBAaMH METOJI0OB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKLINM;

dbopMynHMpoBaTh €M W 3aJladyd HMCCJIEAOBAHHUSA, HUCIIOIb30BaTh IMOCTABJICHHBIE U
CaMOCTOSITENIbHO  C(HOPMYJIMPOBaHHBIE BOMPOCHl B  KA4eCTBE HWHCTPYMEHTA
MTO3HAHUS W OCHOBHI I (POPMHPOBAHUS THIIOTE3BI IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJICTh HABBIKAMU CAMOCTOATCIIBHOTO INIAHUPOBAHUS U MPOBCACHHA YUCHUUYCCKHUX
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AKCIIEPUMEHTOB, COBEpLIEHCTBOBATh yMEHMs HAOIIOAaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATh €r0 pPe3ysbTaT, (opMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YyJbTATOB HCCIEHOBAHUS, COCTABIIATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;

npUOOpeTaTh OMBIT YYEHUUYECKOW HCCIIEOBATENLCKON U MPOEKTHOM JEesSTEIbHOCTH,
IPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY IIOMCKY METOJOB

PEUICHUS ITPAKTUICCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOA0B ITIO3HAHUSI

3. Paboroii ¢ uHdopmanueii:

OpUEHTHPOBAThCSI B Pa3IMYHBIX HCTOYHUKAX HH(pOpManuu (HaydyHO-TOMYJISpHAs
JUTEepaTypa XUMHYECKOIO COJEp)KaHUs, CIpaBOYHbIE TIOCOOUS, PECypCh
WNuTepHeTa), aHanu3upoBaTh HMHPOPMALMIO pA3JIMYHBIX BUAOB U  (opMm
peCTaBICHHUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEYNUBOCTE;

dbopMynpoBaTh 3aMpochl U MPUMEHITh Pa3IMYHBIE METOJBI MPU TOUCKE U OTOOpE
UHpOpMaMi, HEOOXOIMMOM JUIsl BBIMOJHEHHUS YYEOHBIX 3a1ad ONpPEeIEHHOTO
THIIA;

npuodpeTaTh OMBIT  WCIOJIB30BaHUSA  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY TMpeACTaBICHUS HHPOPMAIUH
(cxemsl, rpaduKy, 1UarpaMmbl, TaOJIHIIbI, PUCYHKH H T. 11.);

MCIIOJIb30BaTh HAYYHBIH SI3bIK B KayeCTBE CpEICTBAa MpU padoTe ¢ XMUMHUYECKOM
uH(popMaIeil: MPUMEHATh MEXKIpeAMeTHbIe ((PU3nYecKrue M MaTeMaTHYeCKHE)
3HAKW U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH.
Osnadenue ynugepcanbHbiMu KOMMYHUKAMUBHBIMU OCUICIEUAMU:

3aJjaBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOW TEeMbl B XOJE IUaNoTa W/WiIH
IUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYJIHUPOBATh CBOM  MPEAJIOKCHUS
OTHOCHTEILHO BBITIOJTHEHUS MPEJIOKEHHOH 3a1a4u;

BBICTYNaTh C TPE3CHTAalMEH pe3ylbTaTOB  IO3HABATEJIBHOW  JI€ATEIbHOCTH,
MOJIyYE€HHBIX CAMOCTOSITETFHO MM COBMECTHO CO CBEPCTHUKAMMU MPH BHITIOJTHEHUU
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XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONH padOThl M0 HUCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEILECTB, peaJn3aluu yuyeOHOro MpoekTa u (HOpMyIHpOBaTh BHIBOJBI
[0 pe3yJIbTaTaM NPOBEAEHHBIX MCCICAOBAHWM IyTEM COIJIACOBAHMUSA NO3WULIHMN B
X0J1€ 00CyX1eHHs 1 0OMEHA MHEHUSIMH.

Osnadenue yHugepcanbHoIMu pe2ynamueHbIMU OelCEUAMU:

CaMOCTOATENIBHO  IUIAHUPOBaTb W OCYLIECTBJISATH  CBOK  IIO3HABATEIBbHYIO
NEeATENbHOCTh, OIpeneiss €€ Leau M 3aJadyd, KOHTPOJIMpPOBaTb U IO MeEpe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh NpEAjaraéMblidi ajiropuT™M JEHUCTBUA MpH
BBIMIOJJHEHMH YYE€OHBIX UM UCCIIEJOBATEIbCKUX 3aJad, BbIOMpaTh Hauboee
3¢ (deKTUBHBIA CMOCOO WX peHieHHs C YYETOM MONY4YeHHsS] HOBBIX 3HAHUM O
BEILECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILECTBIIATE CAaMOKOHTPOJb CBOEH [JEATEIIBHOCTM HAa OCHOBE CaMoOaHaiau3a MU

CaMOOLICHKH.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pE3yabTAaThl OCBOCHUS MPOTPAMMBI CPETHEr0 OOIIEro 00pa3oBaHUs
M0 XMMHUU Ha 6A30BOM YPOBHE OPHUEHTHUPOBAHBI Ha 0OECIICUCHHE MPEUMYIIIECTBEHHO
00111€00pa30BaTeIbHON U OOIIEKYJIBTYPHOM TOATOTOBKU oOydaroniuxcs. OHH
BKJIFOYAIOT: crenuuyecKkue A ydeOHoro mpenmera «XuMHs» HaydHbIEe 3HAHUS,
YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPHIPETALUUA U MPEOoOpPa30BaHUIO
3HAHWH, BUBI ACATEIBHOCTH TIO TIOJYYCHHUIO HOBOTO 3HAHUS M MMPUMEHEHUIO 3HAHHUH
B Pa3NIMYHBIX YUYEOHBIX U PEATIbHBIX )KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C XUMUEH.

B mporpamme mo XuMuM TpeAMETHBIC PE3yibTaThl TMPEACTABICHBI IO TOJaM

U3yUYeHUS KaK Ha 0a30BOM, TaK U Ha yei1yO1éHHOM YPOBHSIX (BBIACICHO KYPCUBOM).

B 10 xkuacce mpeaMeTHble pe3yJbTaTbl OCBOEHHsI Kypca «OpraHumyeckas

XHMHUSD OTPAKAKOT:

1) cgopmuposannocmes  npedcmasnenuii: 0~ XAMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHOHAYYHON KAapTUHBI MHUpPA, POJIM XHMHUU B TIO3HAHWUU SIBJICHHUU
npupoasl, B (HOPMUPOBAHUHM MBINUICHUS ¥ KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOAUMOW IS pEIICHUS MPaKTHYECKHX
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2)

3)

4)

5)

3aJa4 M DKOJIOTUYECKM OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3/0POBBIO U
MIPUPOJHOM CPEJIE;

énaoenue CUCTEMOU XUMHUYECKUX 3HAHUU, KOTOpas BKJIIOYACT:
OCHOBOIOJIAralolMe TMOHATHA (XUMHYECKHHM D3JIEMEHT, aToM, JJIEKTPOHHAs
o0oJlouKa  aToma, MOJIEKyJla, BAJICHTHOCTb,  JJIEKTPOOTPULIATEIHHOCTD,
XMUMHUECKasl CBS3b, CTPYKTYpHas popmyna (pa3BEpHyTast U COKpalllEHHAas), MOJIb,
MOJIIpHasi Macca, MOJSPHBIA OO0BEM, YIICPOAHBIN CKENeT, (PYHKIHMOHATbHAS
rpyInmna, pagvdkan, HW30MEPUS, H30MEpbl, TOMOJIOTUYECKUN psii, TOMOJIOTH,
YIJIEBOIOPOABI, KUCIOPOA- U a30TCOAEPKAILME COEAUHEHUS, MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJSIDHBIE COEIUHEHHUS); TEOPHUH U 3aKOHBI
(Teopus cTpoeHus: opranndyeckux BemectB A. M. BytiepoBa, 3akoH coxpaHeHHUs
Maccbl  BELIECTB);  3aKOHOMEPHOCTH, CHUMBOJIMYECKMH  S3BIK  XHMMMH;
MHPOBO33PEHYECKUE 3HAHUA, JICKAIIUE B OCHOBE NOHUMAaHUA IPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (aKTOJOTUYECKUE CBEACHUS O CBOWCTBAX,
COCTaBE, MOJYYEHUH U O€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHUYECKHX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

cpopmMupoeaHHocmy  YMeHUuli  bla6iAmb XApAaKTEpHbIE NPU3HAKU TOHATHUH,
YCTaHaBIMBATh UX B3aUMOCBA3b, UCHOIb3064Mb COOTBETCTBYIOIIUE ITOHATUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;
cpopmuposanHocmy  YMeHUuli UCNOIb306aMb XUMUYECKYI0 CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaI€HHOM)
GopMysl OpraHMYECKHX BELIECTB U YypPaBHEHUH XHUMHUYECKHX DPEaKIHii;
U320Maeaueams MOJECIU MOJIEKYJl OPraHUYECKUX BEIICCTB IS WUIKOCTPALIUU UX
XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

cpopmupoeanHocmy  yMeHUll YCMAaHaéIueams TPHUHAJICKHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHHUID K OIPEIeIEHHOMY
KJIacCy/Tpynne CoeIuHEeHUN (yriaeBOAOPOIbI, KUCIOPOA- M a30TCOAEpKaIIUe
COEMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUA); Oagams WM Ha3BaHUS II0
cuctematudyeckoil HomeHkiarype (IUPAC), a taxxe NpUBOAUTH TPUBUAIBHBIC

Ha3BaHUA OTACIBbHBIX OPraHUMYCCKHX BCIICCTB (BTHJIGH, IIPOITHUJICH, AalCTHJICH,
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6)

7)

8)

STUJICHIJIMKOb, TIHICPHUH, (DEHOJ, GOopMaIbIACTHI, alleTalbICTH ], MypaBbUHAS
KHCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIIOTa, CTEAPUHOBAs KHCIIOTA,
TJII0K03a, (PpyKTO3a, Kpaxmat, IeJUTF0I03a, TIIUIIHH);

chopmuposannocmes  yMeHuss onpeoeisims  BUABI XHUMHYECKOM CBSI3U B
OpPTaHUYECKUX COCTUHEHUSX (OIWHAPHBIC W KPAaTHBIC), KOBANEHMHAS U UOHHAS
C6513b, 0- U P-C653U, BOOOPOOHAS CBA3b);

CcHOpMUPOBAHHOCMb  YMEHUSL NOOMBEPAHCOAMb HA KOHKPEMHbIX Npumepax
xapaxmep 3a8UCUMOCIU PEAKYUOHHOU CHOCOOHOCIU OP2AHUYECKUX COeOUHEeHUl
om KpamHocmu u muna KOSAleHMHOU C853U (0- U T-C653U), 3AUMHO20 GIUSHUSA
amomos u 2pynn amomos 8 MOJeKyIax;

chopmuposannHocmes  yMeHUsi NPUMEHsMb  TIOJIOXKCEHUS TEOPHUH  CTPOCHHUS
oprannyeckux Bemects A. M. bytieposa st 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT KX COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;
choOpMUPOBAHHOCMb YMEHUL XAPAKmMepu308ams COCTaB, CTPOCHUE, (HU3UICCKUE
U XUMUYCCKHE CBOMCTBA THUIMYHBIX IMPCACTABUTCICH pPA3IMYHBIX KJIACCOB
OpPraHUYECKUX BEIISCTB (METaH, 3TaH, dTHJICH, MPONWJICH, alleTHUICH, OyTaaueH-
1,3, meTriiOyraauen-1,3, OCH30J1, METaHOJ, ATaHOJI, THJICHIJIMKOJIb, TJIMIICPHH,
deHou, aneraabAeTHul, MypaBbHHAS M YKCYCHAas KHCJIOTHI, TJIFOKO3a, Kpaxmal,
IIEJUTIOJI03a, AMHUHOYKCYCHAsI KUCJIOTA); WIIHCMPUpo8anms TCHETHUECKYIO CBS3b
MEXIYy HHMH YPaBHCHUSMH COOTBETCTBYIOIIMX XHUMHYCCKHUX PpEAKIUH C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYJI;

chopMUpOBaHHOCMb YMEHULL XApaKmepu308ams COCMaes, cmpoenue, Qusuyeckue
U Xumuyeckue COUCMBA MUNUYHLIX Npedcmagumeneli pa3IuidHbIX Klacco8
OP2AHUYECKUX BeUleC8. ANIKAHO8, YUKIOAIKAHO8, ANIKeHO08, AlIKAOUEHO8, dIKUHOS,
ApPOMAMUYECKUX )2lle8000P0008, CNUPMO8, Alb0e2Ud08, KemoHO08, KapOOHOBbIX
KUCOM, NPOCMBIX U CIONCHBIX IPUPOS, IHCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  0eNKo8,  Vele80008  (MOHO-, Ou- U  HOAUCAXAPUOOB);
ULTIOCIMPUPOBAMb ~ 2EHEMUYECKVI0  C853b  MedcOy — HUMU — YPABHEHUSAMU

coomeemcmeaeyrumux XumMudeckKkux peam;m? C UCNnoOnb306aHUEM CMPYKNTYpPHbIX
popmyn;
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9) cghopmuposannocmv ymenus xapaxkmepuzo8ams WCTOYHHKH YTIIEBOJOPOJIHOTO
Ceipbsi (He(dTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TMEPepadOTKU W
MPaKTHYECKOEe MPUMEHEHHUE MPOAYKTOB NepepadoTKy;

10)chopmuposannocmes ~ ymenuii  npo6oOums  BBIYUCICHHS 110 XHUMHYCCKHM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA HIIM MPOAYKTa
peakiuy 1O M3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKIIUN);

11) cghopmuposannocms ymenuii eradems CHCTEMOUN 3HAHWH 00 OCHOBHBIX METOAaX
HAyYHOTO TIO3HAHUS, MCHOJB3YEMbIX B XHMHUHM [P H3YYCHUH BEIIECTB H
XUMHYECKUX SABJICHUN (mabmroneHue, U3MEPEHUE, DKCIIEPUMEHT,
MOJICJIMPOBAHUE), UCHOIb306AMb CUCTEMHbIE XUMUUECKUE 3HAHUS VISl TIPUHSITHS
pelieHnil B KOHKPETHBIX JKU3HEHHBIX CUTYaIUAX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMECHCHUEM;

COPpMUPOBAHHOCMb  81AOCHUS CUCMEMOU 3HAHULL O eCMeCm8eHHOHAYYHbIX
Memooax NO3HAHUS — HAOII00eHUU, UZMePEeHUU, MOOEIUPOBAHUY, IKCNepUMeHme
(peanvHoM U MbICTEHHOM) U YMEHUSI NPUMEHAMb MU 3SHAHUSL,
CchOpMUPOBAHHOCMb YMEHUS NPUMEHAMb OCHOBHblE ONepayu MulCIUMENbHOU
oesimenbHOCMU — AHANU3 U CUHME3, CpABHeHue, 0000ujerHue, CUCMeMamusayuro,
8blsGNIeHUE NPUYUHHO-CTE0CMBEHHbIX CEs3€ll — O U3YUeHUsl CEOLICE euecms U
XUMUYECKUX PeaKyull,

12)chopmuposannocme ymenuii cobarooames npasuia TOJNb30BAHUS XUMHUYECKOU
MOCYJI0M ¥ JabOpaTOPHBIM 000pYIOBaHHEM, a TakKXKe MpaBUiia OOpAIlECHUS C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBIMOJTHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

13)chopmuposannocmv  ymenuii  naanupogamv W 6bINOAHAMbL — XUMUYCCKUIM
OKCIIEPUMEHT (TPEBpaIlleHUs] OpPTaHWYECKUX BEHIECTB TMPH HarpeBaHUH,
MOJlyYeHUE OTWICHa M M3YyUYEeHHWE €ero CBOWCTB, KAYECTBCHHBIEC PEAKIUH
OpraHMUYECKUX BEIECTB, JCHATypamus OEJIKOB TMpU HArPEBaHHWM, I[BETHHIC
peakiuu OEJIKOB) B COOTBETCTBUHM C MpaBUJIaMU TEXHUKHU O€30MACHOCTU MpHU

oOpaIieHuy ¢ BEIIECTBAMHU W JabOpaTOPHBIM 000PYIOBAHUEM, NPeOCMABIAmb
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pe3yibTaThl XUMHUYECKOIO OJKCIIepUMEHTa B (opMe 3amMcu ypaBHEHUUH
COOTBETCTBYIOIIUX PEAKIUNA U @dopmyiuposams BBIBOJABI Ha OCHOBE JTHUX
pE3yNbTATOB;
chOpMUPOBAHHOCMb YMEHUL: CAMOCMOAMENbHO NIAHUPOBAMb U HNPOBOOUMb
XUMUYECKUNl IKCHnepumenm (noiyyeHue u U3y4eHue CEOUCME Op2aHUYecKUx
geujecms, KaueCmeeHHble peaxkyuu yeieo00p0008 pA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPAHCAUUX OP2AHUYECKUX BEUjeCmB, peuleHue IKCHEPUMEHMATbHBIX
3a0ay no pAcnO3HABAHUIO OP2AHUYECKUX 6ewecms) ¢ cobnrooeHuem npasu
be3onacno2o oOpaweHuss ¢ eewecmeamu U aabOpamopHuiM 000py008aAHUEM,
Gopmynupoeams yeib UCCIe008aAHUA, NPEOCMABNIAMb 6 pa3iudHol @opme
pe3yibmamsl IKCNePUMEHmMa, aHaIu3UpPo8ams U OYeHUBAmMs Ux 00CMoBePHOCHb,

14)cpopmuposannocme  ymeHull  Kpumu4ecku — AHAIUUPOSAMb  XUMHUYECKYHO
MH(pOpMAIHIO, TOJIy4aeMyI0 U3 pa3HbIX ncToUHUKOB (CMU, UuTepHeT u ap.);
chopMupoBanHOCmMb ~ YMEHUl.  OCYWeCmeIsimsb  YeleHanpasieHHblli  NOUCK
XUMUYECKOU UHOpMayuu 8 pa3iuidHblX UCIOYHUKAX (HAYYHAS U YYUeOHO-HAYYHAS
aumepamypa, CMHU, Humepuem u 0p.), Kpumuuecku aHaIu3uUpo8amy
XUuMuueckyro  ungopmayuro, nepepabamvléams €€ U UCHOIL30BAMb 8
COOmMBemMCcmaUU ¢ NOCMABIeHHOU YYeOHOU 3adayeli

15) chopmuposannocme YMeHul cobooams npasuna IKOJIOTHYCCKU
1[€JIECO00Pa3HOT0 TMOBENIEHHUS B OBITY W TPYAOBOW JESITEIBHOCTH B IEJAX
COXpaHEHUsSI CBOETO 3/JI0POBBSl M OKPY>KAIOIIEH MPUPOAHOU Cpenbl; 0CO3HA8AMb
OMAaCHOCTh BO3JICUCTBUSI HA >KMBBIE OPraHU3MbI ONPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, TMOHWMas cMmbicn mokazarens [IJIK (mpenenpHOM — momycTumoit
KOHIIGHTpAaIlMW), HOACHAMbL HAa  TNPUMEpPax  CIOCOObl  YMEHBIICHHS U
MpEAOTBPAIECHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;
AHATUZUPOBAMb YeNlecO0OPA3HOCb NPUMEHEHUsL — OP2AHUYECKUX  Beujecms 8
NPOMBIULIEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUS. COOMHOULEHUS] DUCK-NOJIb3A

16) a1 0OydaromMxcsi € OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI: YMEHHE
MPUMEHSTh 3HAaHUSA OO0 OCHOBHBIX JIOCTYIIHBIX METOAAaX IO3HAHUS BEIIECTB U

XUMHUYCCKHUX SIBJIGHI/II\/'I;
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17) 1 crnensix U CAa00BUAAIINX O0YUYaIOMIUXCS: YMEHHE UCIIOIb30BaTh Pelibe(HO

B

TOUEYHYIO cucteMy obo3Hauenwuit JI. bpaiins nis 3anucu xuMmudeckux GopmyiI.

11 kuacce mpeaMeTHble Ppe3yJbTaThbl OCBOeHMA Kypca «OOmas wu

HEOpraHnveCKasg XuMus» oTpakaroT.

1)

2)

chopmuposanHocmes  npeocmasieHuti: 0  XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpA, POJM XUMUU B TIO3HAHUU SIBJIICHUM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €&
(GYHKIHMOHATIBHOM T'PaMOTHOCTH, HEOOXOJIMMOM MJii PEHICHHS MNPaKTHYECKUX
3a/lad U DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIICHUSI K CBOEMY 3J0POBBIO U
MIPUPOJTHOM CpEIIE;

enaoemnue CUCTEMOM XUMHYECKUX 3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraloNre MOHATHS (XUMHUYECKHI AJIEMEHT, aToM, W30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTANM aTOMOB, WOH, MOJEKYJa, MOJib, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTb, CTETICHb OKUCIICHHS, XUMUYECKAsl CBA3b
(koBaJeHTHasi, HWOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KpUCTaJUIMUeCKas
pemETKa, TUIBI XUMUYECKUX PEAKIIUM, PACTBOP, AIEKTPOIUTHI, HEAICKTPOIUTHI,
ANEKTPOJIUTUYECKAs] JAUCCOIMAIIUS, OKHUCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh
XUMHUUYECKON PEakIMu, XUMHUYECKOE pPaBHOBECHE; TEOPUU U 3aKOHBI (TEOpus
AIEKTPOJUTHYECKON auccouuanuu, nepuoanueckuii 3akon . M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUsI SHEPTUU
NPy XUMHYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XUMHUH,
MUPOBO33PEHUYECKUE 3HAHMS, JISKAIIME B OCHOBE MOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XUMHMUYECKHX SBJICHHM, (PAKTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJTY4YEHUH U OE30MMaCHOM MCIO0JIb30BAHUM BAKHEUIIINX HEOPTAHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIIBHOCTH YEJIOBEKA;

coépemMeHHble NpedCmAasieHusi 0 CMpPOeHUU 6eujecmsd Ha amOMHOM, UOHHO-
MOJIEKYIAPHOM U HAOMONEKVIAPHOM YVPOBHAX, NpPeOCMmABNeHUsi 0 MeXAHUIMAX
XUMUYECKUX PeaKyull, mepmMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMSX

ux npomexkarus, o0 XUMUYECKOM pdadeHoeecuu, pacmeopax Uu ducnepcnbzx
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cucmemax, ¢hakmonocuyeckue ceedeHusi 0 C80Ucmeax, cocmase, NOAYYeHUU U
0e30nacHOM UCNONIL30BAHUU BANCHEUWUX HEOP2AHUYECKUX 8ewecms 6 Obimy u
NPAKMu4eckou  O0esimenrbHOCmU  Yelo6eKd, OOWUX  HAYYHLIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEA,

3) cghopmuposannocmv  ymeHuil viA6AsIMbL XAPAKTEPHBIC MPHU3HAKH IOHATHUH,
YCmaHasIueams HMX B3aUMOCBSI3b, UCHOb308aMb COOTBETCTBYIOLIUE MOHSITHUS
MIPU OMUCAHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

4) cghopmuposannocmv  yMmeHull UCNOIb308aMb XUMUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpMysl BEIIECTB U YPAaBHEHMM XUMHYECKUX PEaKIIUii;
cucremarnyeckyro HomeHKIaTypy (IUPAC) u TpuBHaIbHBIC HA3BaHHS OTACIBHBIX
HEOPTaHWYECKUX BEIIECTB (yrapHbI Tra3, YIIEKHCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUThEBAs COJIA, TUPUT U JIP.);

5) cgopmuposannocmv ymenuii onpedensimv BAICHTHOCTh W CTCIICHb OKHCIICHHS
XUMUYECKUX 3JIEMEHTOB B COCAMHEHUAX PA3IMYHOTO COCTaBa; BUJ XUMHUYECKOUN
CBSI3U (KOBAJICHTHAs, UOHHAsI, METAJJTNYECKas, BOJOPOIHAS) B COCIUHECHUSX; THII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBAa (aTOMHAasi, MOJCKYJspHas,
MOHHAs!, METAJUTMYECKas ); XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIMHCHU;
cpopmuposaHHocmy yMeHus 00BACHAMb 3A8UCUMOCHb CEOUCME Geujecms om
8UOA XUMUYECKOU CBA3U U MUNA KPUCMALIUYEeCKOU peulémku, OOMeHHblU U
OOHOPHO-AKYENMOPHBIU MEXAHUIMbL 00PA308AHUSL KOBALEHMHOU CEA3U,

6) copmuposannocms ymenuil ycmanasnuéams MPUHAUICKHOCT HEOPTAaHUICCKUX
BEII[ECTB MO UX COCTaBY K ONpPEACIEHHOMY KJIacCy/Tpymie coequHeHuM (TIpoCcThie
BEIIECTBA — METAUILI M HEMETa/UIbl, OKCHUJIbI, OCHOBAaHUS, KHCJOTHI,
amM(OTepHbIC THIPOKCHUJIBI, COJIH);
choOpMUPOBAHHOCMb YMEHUIL: KIACCUPUYUPOBAMb: HEOP2aAHUYECKUe Beuecmed no
UX cocmagy, XumudecKue peakyuu no pasiudHblM NPUSHAKAM (YUCTY U COCMABY
peazupyrowmux eeujecms, meniogomy 3¢ggexmy peaxkyuu, uU3MeHeHuro cmeneHeu

OKUCJIEHUA JJ1eMEHmOoe, 06pamwwocmu, ydyacmuro Kamajausamopa u mn),
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7)

8)

9)

CAMOCMOSIMENIbHO  8blOUPAMb  OCHOBAHUS U Kpumepuu 01 Kildccugurayuu
U3YUAEMBIX eULeCME U XUMUUECKUX PeaKyull;

chopMuposaHHoCmsb yMeHUll packpvléams CMBICI Tepruoandeckoro 3akoHa /[, U.
MeHieneeBa U IEMOHCTPUPOBAThH €r0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIIUU;

chopmMuposanHoCms YyMeHUll Xapakmepuzosams JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKUX 3eMeHTOB 1—4 mepuonoB [leprnoanueckoil cucteMbl XUMHUYECKUX
anementoB [I. . MenneneeBa, ucnonb3ys TOHSATHS «S-, P-, O-3J€KTpOHHBIC
opOUTANINY, «IHEPTETHUECKUE YPOBHIY; 00BACHAMb 3aKOHOMEPHOCTH W3MEHCHUS
CBOMCTB XMMHMYECKUX 3JIEMEHTOB M HMX COCIMHEHUN IO MEPHUOJaM WM TpyIIiaMm
[Tepuoauueckoi cucTeMbl XuMHUYECKUX 3y1eMeHTOB J[. 1. Menneneena;
«OCHOBHOE U B030YIHCOEHHOE dHep2emuyecKue COCMOSHUSL AmomMay, 0OBIACHAMD
3AKOHOMEPHOCMU USMEHEHUsT CBOUCME XUMUYECKUX DJIeMEHMO8 U UX COeOUHEeHUU
no nepuooam u epynnam Ilepuoouueckoti cucmemwt /| U Menoeneesa, sanenmmuole
B03MOMNCHOCIU AMMOMO8 JJIEMEHMO8 HA OCHOB8E CMPOEHUS UX IJIeKMPOHHBIX
obonouex

chopmuposannocmo  ymenui  xapakmepuzosamov  (onucvieams) — 0OIIHE
XMMHYECKAE CBOMCTBA HEOPraHMYECKHUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB;
noomeepaicoams CyleCTBOBAHUE TCHETUICCKON CBSI3H MEXITY HEOPTaHUICCKUMHU
BEIIECTBAMU C TOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;
cghopmuposanHocms  yMeHusi  packpuléamsv — CYWHOCMb.  OKUCAUMENbHO-
B0CCMAHOBUMENILHLIX ~ PeaKyull  NOCPeOCm8oOM COCMAGICHUS.  INeKMPOHHO20
bananca s3mux peakyuti, peakyuil UOHHO 20 0OMeHa NYMEM COCMABIEHUS UX
NOJIHbIX U COKDAUWLEHHBIX UOHHBIX YPAGHEHUll, peakyull 2uopoausd; peakyuil
KOMNIEKCOO0OPA308aHUSL (Ha  npumepe  2UOPOKCOKOMNICKCOB YUHKA U

AMIOMUHUS),

10) cghopmuposannocms  ymenusi kiaccuguyupoéams XUMHUYSCKHAE PEAKIUU T10

pPa3JIMUHBIM TMpU3HAKaM (YUCIIYy U COCTABY PEArHPYIOIIUX BEIIECTB, TEINIOBOMY
addexTy peakinu, U3MEHEHUIO CTENEHEW OKHMCIICHHUS AJIEMEHTOB, 0OpPaTUMOCTH

peaKiMK, YYaCTHIO KaTaau3aTropa);
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11)cghopmuposannocmes  ymenuii cocmaensames YPaBHEHHS PEaKIHMA Pa3IUUHbIX
TUTIOB; TIOJIHBIE M COKpAIIEHHBIE YpaBHEHUS pEaKluid HWOHHOTO OOMEHa,
YYUTHIBAS YCIOBUS, IPU KOTOPHIX 3TU PEAKIIMH UIYT 10 KOHIIA;

12)cghopmuposannocmes  ymenuii  npoooums  PEaKUUH,  MOATBEPIKIAIOIIHE
KaueCTBCHHBI COCTaB PA3IMYHBIX HEOPTaHWMYECKUX BEIIECTB; PACNO3HABAMDb
OTBITHBIM MTyTEM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PacTBOpPaX HEOPTraHUYECKUX
BCIICCTB;

13)cpopmuposannocmv  ymenuii  packpvigams  CYNIHOCTh  OKHCIIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca
ATUX PEaKIHi;

14) cpopmuposannocme ymenutl 06vCHAMb 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakuuMd OT pa3iu4HbIX (AKTOPOB; XapakTep CMEHICHUS XHMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3jaericTBus (npuHiun Jle [latensbe);
chopmuposanHocmsb  yMeHUsi  OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS
XUMUYECKUX PeaKyutl ¢ YUEémoMm UxX IHepeemuyecKux XapaKmepucmuk, Xxapaxmep
UBMEHEHUsl CKOPOCMU XUMUYECKOU peaKyuu 6 3A8UCUMOCMU OMm  PAa3IudHbIX
Gdaxmopos, a makdce Xapakmep CMeWeHUs XUMUYECKO20 PABHOBeCUsl NOO
erUsAHUEM BHeWHUX 8o30eicmauti (npunyun Jle [llamenve),;

15)cpopmuposannocms  ymenuii - xapakmepuzoéams ~ XAMUYECKHE  TPOIECCHI,
JeKalue B OCHOBE MPOMBIIIUICHHOTO TIOJYYEeHHSI CEPHOM KHCIIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH TPEJACTABICHUN 00 OOIMMX HAyYHBIX NPHHIMIAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;
copmMUpo8aHHOCmMb YMEHUS XapaKmepu3zo8ams XUmMuieckue peakyuu, rexcaujue
8 OCHOB€ NPOMbBIULIEHHO20 NOJIYYEHUs CEpPHOU KUCIOMbl, aMMuaxa, oowue
HAy4YHble NPUHYUNBL XUMUYECKUX NPOU3IBOOCME, Ueneco0OpasHOCmb NPUMEHEHUS
HeOp2aHUYecKux 6euwjecms 6 NPOMbBIUIEHHOCU U 6 Oblmy C MOYKU 3PEHUs]
COOMHOUIeHUSL PUCK-NONb3A;

16) chopmuposannocmo  ymenuti npogoOoums  BBIUUCICHHS C HCIOJIb30BAHUECM
TIOHATHUS «MAaccoBasl JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta3oB

P XUMHUYCCKHUX PCAKIHAX, MACChI BEIICCTBA UJIH 00BEMA ra3oB 10 N3BCCTHOMY
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KOJIMYECTBY BEIIECTBA, MAacC€ MM OOBEMY OJIHOTO M3 YYACTBYIOLIMX B PEAKIIMU
BEIIECTB, TEIUIOBOro 3¢ (deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YPHEPTUH;

chopmMupo8aHHocmy yMenus nposooUmMs pacyémsl. ¢ UCNOIb308AHUEM NOHAMUL
«maccosas 00151 Gewjecmea 8 pacmeopey U «MOIAPHAS KOHYEHMPAYUSY,
maccel gewecmsa Ui 00bEMa 2aza NO U38ECMHOMY KOIU4ecmey Geujecmsad,
macce unu 00vEMY 00HO20 U3 YUACMBYIOWUX 8 DeaKkyuu eeujecms, Mmeniogo2o
aghghexma peaxyuu, 3HaueHUus 8000POOHO2O NOKA3AMENA PACMBEOPO8 KUCIOM U
wenouel ¢ U3BECMHOU CMeneHvro OUCCOYUayuu, Maccvl (00véma, Koauvecmed
sewecmsa) npooyKma peakyuu, eciu 0OHO U3 UCXOOHBIX geujecme 0aHO 8 uoe
pacmeopa ¢ onpeodenréHHol MAcco8oll 00l pacm8oOpPEHHO20 8euiecmea Uil OaHO
8 uzbvimke (umeem npumecu), 001U BbIXO0A NPOOYKMA Pearyuu; O0ObEMHBIX
OMHOWEHUL 24308,

17)cghopmuposannocms ymenuii cobarooames npasuna TOJNH30BAHUSI XUMHUYECKOU
MOCYJIOM U JabOpaTOPHBIM O00OPY/IOBaHHEM, a TaKXKe IMpaBUiia OOpAIICHUS C
BEII[ECTBAMH B COOTBETCTBUM C WHCTPYKITUSMHU TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

18) cihopmuposannocmo  ymenuil  naanuposamv U GbINOJHAMb — XUMUYECKUH
IKCIIEPUMEHT (pa3ioXKeHHe MEepOoKCHa BOJAOPOAa B MPUCYTCTBUU KaTallM3aTopa,
ONpe/eNieHue Cpelbl pacTBOPOB BEIIECTB C IOMOINBIO  YHHUBEPCAJIBHOTO
WHUKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMUUYECKOW PEAKITUH,
peaklud MOHHOIO0 OOMEHA, KaueCTBEHHbIE pEaKIMU Ha Cylb(aT-, KapOOHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHHUSI; PElIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ay IO
Temam «Metamiey U «HemeTamibl») B COOTBETCTBUMU C MpaBUJIAMU TEXHHUKHU
0e30MacHOCTH MpU 0OpPALIEHUH C BEILIECTBAMU U J1a00PaTOPHBIM 000PYIOBAaHUEM,
npeocmasnimes Pe3yiabTaTbl XHMHUYECKOTO JKCIepUMEHTa B (opMe 3aIlucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U (hopmynupoeams BHIBOABI HA OCHOBE
ATUX PE3YIHTATOB,;
chOpMUPOBAHHOCMb YMEHUL. CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUNb

XUMUYECKUll ~ IKCnepuMmeHm  (npogedeHue  peakyuii  UOHHO20  0OMeHa;
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noomeepocoeHue  KauecmeeHHo20  COCMAB8d  HeOPeaHU4ecKux  8eujecms;
onpeoeneHue cpeovl pacmeopos Geuecms ¢ NOMOWbI0 UHOUKAMOPOS, U3YYeHue
GIUAHUSL PASTUYHBIX (AKMOPO8 HA CKOPOCHb XUMUYECKOU peakyuu, peuleHue
9KCNepPUMEHMANbHbIX 3a0ad no memam «Memannvly u «Hememannviy) c
coonrooenuem npasul 6€30nacHo20 0Opawjetuss ¢ 8ewecmeamu U 1ad0pamopHuim
obopyoosanuem, Gopmyiuposams yeib UCCIe008AHUS, NPEOCMABISAMb 8
pasnuuHou  ¢opme  pesyrbmamvl  IKCHEPUMEHMA,  AHATUUPOBAMb U
OYEeHUBAMb UX OOCMOBEPHOCHIb,

19)cpopmuposannocms  ymenull  KpUmMu4wecku — aHAIUUPOSAMb  XUMHYECKYIO
uH(pOpMaIHIO, TTOJIy4aeMylo U3 pa3HbiXx uctounukoB (CMU, UuTtepHeT u np.);

20) chopmuposannocmo YMeHull cobnrooams npasuia DKOJIOTHYECKU
1[EJIeCO00pa3HOro TOBEJACHUS B OBITY W TPYAOBOW JEATEIBHOCTH B IEJSAX
COXpaHEHHUSI CBOETO 3JIOPOBBSI M OKPYKAIOIICH MPUPOTHOW CPENbl; 0CO3HABATH
OMMACHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OINPEACIEHHBIX BEIIECTB,
noHumasi cmbicn mnokazarens [IJIK (mpenenbHON AOMYCTUMOM KOHIIGHTpAIWH),
NosCHAMb HA TIPUMEPAX CIIOCOOBI YMEHBIIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa,
chopmuposanHocms yMenuti. coOn00ams NpaGUId NONb308AHUSL XUMUYECKOU
nocyoou u J1abopamopHuiM 000py008aHuemM, 00paweHuss ¢ Beujecmseamu 8
COOmMEemcmeuy ¢ UHCMPYKYUAMU HO BbINOJHEHUI) 1AOOPAMOPHLIX XUMUYECKUX
ONBIMOB, IKOIO2UYECKU UYeNecO0OPA3H020 Nosedenus 6 Obimy U mpyooeoll
0esmeNbHOCMU 8 YeNsaX COXPAHEHUSl C80e20 300P08bsl, OKPYICarouieli NPpUpoOHoll
cpeodbl U OOCMUdNCEHUs €€ YCMOUYUBO20 PA3BUMUS, O0CO3HABAMb ONACHOCHb
MOKCUYECKO20 O0eUCMBUsL HA HCUBbLE OPSAHUMbI ONPEOENEHHBIX HeOP2aAHUUEeCKUX
gewjecms, nouumas cmoicn nokazamens IIJJK (npedenvHoii  Odonycmumoti
KOHYeHmpayuu), cpopmuposanrocmo VMEeHU: ocywecmensamo
YeneHanpasienHblll NOUCK XUMUYECKOU UHGopmayuu 8 pasiuyHblX UCMOYHUKAX
(hayunas u yueono-nayunas aumepamypa, CMU, Unmepnem u op ), kpumuuecku
AHATU3UPOBAMb  XUMUYECKVI0  uHopmayuio,  nepepabamvlieamv €€ U

UCNOIb308AMb 8 COOMBEMCMBUL C NOCMABIIEHHOU ylie6H01/7 3adaue
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21)ans  oOydarommMxcss € OTrPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMCHHE
MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHUS BEIIECTB H
XUMUYECKUX SBJICHUM;

22) U1t CIENbIX U CIa00BUAAIINX OOYUYaIOIIUXCS: YMEHHE HCIOJIb30BaTh PelibeHO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayid 3anucu XuMu4eckux Gopmyi.
PesynbraTthl oOyueHuss Ha ©0a30BOM YpPOBHE OpPHUEHTHUPOBAHBI Ha OOIIYIO

(GYHKIIMOHATBHYIO TPAMOTHOCTbD, MOJYY€HHE KOMIIETEHTHOCTEH I MOBCEIHEBHOU

KU3HM ¥ o0mero pasBuTus. Pe3ymbraTel 0Oy4deHHS Ha YIUIyOJIEHHOM YPOBHE

OpPUEHTHUPOBaHbl  HA  MOJY4YEHUE  KOMIIETEHTHOCTEW  JJIA  TOCIEoyIoIIei

podeCCHOHATTEHON ACATEIHPHOCTH KaK B PaMKax JTaHHOW MPEAMETHOU 00J1acTH, TaK U

B CMEXHBIX C HEH 00acTaX.
COILEPKXAHHUE YYEBHOI'O TIPEJIMETA «XUMMSA»

10 KJIACC « OPTAHUMYECKAS XUMUS» BA3OBbII YPOBEHb

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHUH

[IpeameT opraHMyeckol XUMHUHU: €€ BO3HMKHOBEHHME, Pa3BUTHE U 3HAUYCHUE B
IIOJIy4YEHUM HOBBIX BEIIECTB M MarepuaioB. Teopus CTPOECHHS OPraHUYECKUX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHbIE MonoXkeHuss. CTpyKTypHbI€ (HhOPMYJIbI
opraHu4eckux BeuecTB. ['omomnorus, nzomepusi. XuMUYECKasi CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPAaTHBIE CBSI3U.

[IpeacraBinenre o0 KiIacCU(pUKALMK OpraHWYecKux BemniecTB. HomeHkiatypa
OpPraHMYECKHUX COEOUHEHMH (cucTeMaTHYecKas) M TpPUBUAIbHBIE HA3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCnepyUMEHTAIbHBIE METOJbl M3YYEHHS BEIIeCTB MW HUX MpeBpalleHUM:
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BEIECTB M MaTepHajlaMU Ha UX OCHOBE;
MOJIETTUPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB; HAONIOJEHUE U OIHUCaHHUe
JEMOHCTPALIMOHHBIX OMBITOB MO TMPEBPALICHUIO OpPTraHWYECKUX BEUIECTB MpHU

HarpeBaHuM (IUIaBJIeHNEe, OOYTIIMBAHUE U TOPEHNE).

YriaeBogopoabl
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AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTWYECKHH psia. MeraH W d3TaH —
MPOCTEUININE TIPEICTABUTENN QJIKAHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelieHUuss W TOPEHHUS), HAXOXKIEHUWE B TMPUPOJE, MOJy4YeHUE U
IpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUN psl. DTUJIEH W MPONWICH —
IPOCTEHINIME TPEJACTaBUTENN aJKCHOB: (U3MYECKHME M XUMHYECKHE CBOMCTBa
(peakuuu  TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApPATALMM, OKHUCJICHUA U
MOJIMMEpHU3aIliK ), TOJyYeHUE U IPUMEHECHHUE.

Ankanuensl. byramuen-1,3 u wmetunOyranues-1,3: cTpoeHue, BaKHEUIIME
XUMUYECKUE CBOMCTBa (peakius mnonumepusanuu). [lomydeHue CHUHTETUUYECKOTO
Kay4dyKa U pPe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKUM PAA. ALCTHUICH —
MPOCTEHINIMN  TPEACTABUTENIb AJIKHHOB: COCTaB, CTpOeHUE, (Quznueckue U
XMMHUYECKUE CBOMCTBA (peakiMu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, TUIpaTaIINH,
TOPEHHUsI ), MOJTyYCHUE U TPUMEHEHHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (PU3NYECKHE M XHUMHYECKHUE CBOMCTBA
(peakuuM TrajJoTeHUPOBAHUS W HUTPOBAHHUS), MOJIYyUYCHHE M NMpUMEHeHue. Toayol:

COCTaB, CTPOCHUC, (bI/I3I/I‘IeCKI/IC 1 XMMHUYECKHE CBOMCTBA (DeaKI_[I/II/I TAJJIOTCHUPOBAHUS

u HI/ITDOBaHI/IH) INOJYYCHHMC M ITPHMMCHCHUC. TOKCUYHOCTH dApPCHOB. I'eneTuueckas

CBSA3b MEXAY YIJI€BOAOPOJIAMHU, IPUHAICKAIIMMH K Pa3IMYHBIM KJIACCAM.

[IpupoaHbie HCTOYHUKHU YTaeBOAOPO0B. IIpupoaHblii ra3 U NomyTHbIE HEPTIHBIE
razpl. Hedthr 1 e€ mpoucxoxaenue. CrocoObl mepepabOTKu HEPTH: MEPEroHKa,
KPEKUHI (TepMHUYECKHI, KaTaJuTudyeckuil), nuponu3. I[lpoaykrsl mnepepaboOTKu
He(TH, UX NPUMEHEHHE B IMPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbI yroip u
HPOAYKTHI €r0 MepepadOTKU.

OKCnepyUMEeHTAIbHBIE METOJbl HW3YYEeHHs BEIIeCTB MW HUX IpeBpalleHUI:
O3HaKOMJIEHHE C 00pa3llaMH IJIacTMAacc, KayuyyKoB M pe3uHbl; KoJutekiun «Hedte» u
«Yronb»; MOAEIHPOBAHUE MOJIEKYJI YTJIEBOJOPOJOB H TaJOr€HONPOU3BOJHBIX;

MPOBEICHHE MPAKTHUECKOU paObO0ThI: MOJyUYEHHUE dTUIIEHA U U3YUYEHHUE €r0 CBOWCTB.

PacuéTHble 3a7aun
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Bbluucienus mo ypaBHEHUIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBa
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEAKIMH [0 HW3BECTHBIM Macce, OO0BEMY,

KOJIMYCCTBY OJHOI'O M3 MCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

KucJiopoacoaep:kanue opranuyeckue cCoeJMHEeHUs

[IpenenbHbIE OTHOATOMHBIE CIUPTHL. METAHOI U 3TAHOJI: CTPOEHUE, PUBNUECKUE U
XUMUYECKUE CBOKCTBA (PEAaKIMHU C AKTHUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOAAMH,
rOpeHue), IpuMeHeHne. BogopoaHbie CBA3U MEXly MOJIEKyJIaMu CIUpPTOB. JlelicTBue
METAHOJIA U OTAHOJIA HA OPTraHU3M 4YEJI0BEKA.

MHoroaroMHbie CIUPTHL. DTUIICHTIUKONIb U TIUIEPUH: CTpOeHuE, (pusmdeckue u
XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBHE CO LIEIOYHBIMU METAJUIAMU, KaYECTBEHHAs
peakuusi Ha MHOrOaTOMHbIE cOUpThI). JleiicTBUE Ha OpraHu3M 4YeloBeKa.
[IpuMeHeHne TIMnepruHa U 3THIICHIJIKOJIS.

DeHOoJI: CTPOEHUE MOJIEKYJIbI, (PU3NUECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue enona.

Anbreruapl U KeToHbl. DopMaibIeru, aleTalbAerua: CTpOeHUE, GU3NYECKUEe U
XUMUYECKUE CBOMCTBA (PEaKkUMM OKHCIEHUS M BOCCTAHOBJICHUS, KAaYECTBEHHBIC
pEeaKIMH), NOJIyYeHHE U IPUMEHEHHUE.

ANETOH: cTpoeHre, GU3NIYECKUE U XUMUYECKHE CBOMCTBA (PEAKIIMU OKUCIIEHUS U

BOCCTaHOBJ'IeHI/IH), INOJYUYCHHUC U IIPUMCHCHUC.

OnHOOCHOBHBIE Tpe/e/ibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAsT M YKCyCHas
KHUCJIOTBI: CTpOeHHUE, (HU3MUYECKHUE U XUMHUYECKHE CBOWCTBa (CBOMCTBA, OOIIUE IS
KJIacca KUCIIOT, peakius dTepuduKalnn), noaydyeHue u npuMenenue. CreapuHoBas u
OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxuble >Qupbl Kak MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX
a¢upoB. Kupwl. ['maponus xupo. [lpumenenue >xupoB. buonorumdeckas poib
KUPOB.

VYrneBoapl: cocTaB, KiacCU(UKAIMS YIJIEBOJIOB (MOHO-, TU- U TOJHUCAXAPHUJbI).
['moko3a — mpocTemmii MOHOCAaxapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJIHI,

(dbu3nyeckue U XuMHUUYECKue CBOMCTBa (B3auMojelcTBue ¢ ruapokcugom meau(ll),
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OKHCJIEHHE aMMMAuHBIM pacTBOpoM okcuaa cepedpa(l), BocctanoBieHue, OpoxeHne
[JIIOKO3bI), HAaXOXJEHHWE B TMPUPOAE, NpPUMEHEHHEe, OuOoNornyecKkas poJb.
dotocunTe3. PpyKTO3a KaK U30MEP IIFOKO3BI.

Caxapo3a — NPCACTABHUTCIIb AMCAXapUua0B, THAPOJIN3, HAXOXKACHHC B ITPUPOJAC U

IIpUMEHEHHE.

Kpaxman u uemmonosza kak npupojaHbie moiauMmepbl. CTpoeHHe Kpaxmana u
uemnono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA KpaxMania (TUIPOJIH3,
KaueCTBEHHAS PEaKIIUsI C HOJIOM).

OKCnepUMEHTAIbHBIE METOJbl M3Y4YEHHS BEIIeCTB W UX IpeBpalleHUi:
MPOBEJICHUE, HAOJIOJICHHE U OINHUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHUE
CIUPTOB, KAue€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCICHHE HTaHOJIA
okcugoM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TJMIEPUHA C
ruapokcugom meau(ll)), anpaerugoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) m rumpokcumom wmemu(ll), B3amMopelcTBHUE Kpaxmanga ¢ HOIOM);
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.
Pacuérnble 3a1a4n

Boluucienus mo ypaBHEHHUIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJHOTO BEIEeCTBA WJIM MPOJIYKTa PEAKIUH IO H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O M3 MCXOAHBIX BCHICCTB UJIH IIPOJYKTOB peaKI_[I/II/I).

A3oTcoaep:Kanue opraHuvdecKne coeTnHeHnst

AmuHpl. MeTunaMyud UM aHUJIAH: cocCTaB, CTPOCHHUC, d)I/IBI/I‘-IeCKI/Ie H XUMHUYCCKHC

CBOMCTBA (rOpeHure, B3aUMOJICHCTBUE C BOJOW U KUCJIOTAMH).

AMMHOKHCIIOTHI Kak aM(oTepHble OpraHuyeckue coeauHeHus. Dusznyeckue u
XUMUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe IMIMHa). buomorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak mnpuUpoAHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuuHasd,
BTOpUYHAsA M TpETUYHAs CTPyKTypa OenkoB. XUMHUUYECKHE CBOMCTBAa OEJIKOB:

TUAPOJIN3, ICHATYPAIIHs, KAYeCTBEHHBIC PEAKIINH Ha OSJIKH.
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9KCHCpI/IMCHTaJIBHLIe MCTOJAbl H3YUYCHHA BCIICCTB H HX npeBpameHI/Iﬁ:
Ha6JHOI[eHI/Ie U OIMMCAaHUC JACMOHCTPAIMOHHBIX OIIBITOB: JCHATypalusd OeJIKOB Ipr

HarpeBaHUU, LIBETHbIE PEAKIIMH OEIKOB.

BLICOKOMOJIEKyJISIpHBIe COCAMHCHUA

OCHOBHBIC TMOHSTHUS XUMHUHU BBICOKOMOJICKYJIAPHBIX COGﬂHHeHHﬁ: MOHOMCD,
MOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPH3AIMHU, CPCAHAA MOJICKYJISIpHAA
Macca. OCHOBHBIC MCTOABI CHHTC3a BBICOKOMOJICKYJLIPHBIX COGI[I/IHGHI/Iﬁ —
moJimMepun3aiusa 1 IMOJIMKOHACHCALIUSL.

IInacTmMacchl (HOJ’II/ISTI/IJ'IGH, IHOJMITPOIINIICH, TIOJJMBHUHMWJIXJIOPHUI, HOJ'II/ICTI/IDOJ'I).

HarypalbHBIi M CHMHTCTHYCCKHE Kay4yKH (6VTaI[I/I€HOBIﬂf/'I, XJIOPOIIPEHOBBIN U

U300PEHOBLIN). BookHa: HaTypajgbHbIE (XJIOMOK, IIEPCTh, IIEIK), UCKYCCTBEHHBIE

(aHCTaTHOG BOJIOKHO, BHCKOB&), CHUHTCTHYCCKHC (KaHDOH )41 J'IaBCElH).

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB W WX [PEBpalICHUI:
O3HAaKOMJIEHHE C 00pa3llaMu MNPUPOJHBIX M HCKYCCTBEHHBIX BOJOKOH, IJIacTMacc,
Kay4YyKOB.

MesknpeaMeTHbIE CBSA3U

Peanm3zanust MeXIpeIMETHBIX CBSI3€U NMPU U3YYEHHH OpPraHWYecKod xumMuu B 10
KJIaCCe OCYUIECTBIIAETCA 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayUHBIX
MOHATUM, TaK W TOHSATUM, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOT'O [IUKJIA.

OOmume ecTeCTBEHHO-HAy4YHbIE TOHATUSA: SBJICHHE, HAy4dHBIM (akT, Trumnoresa,
3aKOH, TEOpHSs, aHalu3, CUHTE3, KiIaccuuKaius, NEepUOJAUYHOCTb, HAOIIOJACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHUE.

®du3uka: mMaTtepus, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPreTHYeCcCKui
YpOBEHb, BEILIECTBO, TEJO, O0OBEM, arperaTHoe COCTOSHUE BEIECTBA, (pU3Myeckue
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUSI.

buonorusi: kmerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHBIE BellecTBa (O€NKH, YIIEBOABI, >KHUPBI,

bepMeHTHI).
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['eorpadusi: MuHEpallbl, TOPHBIE MOPOJBI, TOJE3HBIE WCKOMAEMbIe, TOIUIMBO,
pPECypChI.

TexHoJIOTHS: TUIIICBBIC TPOAYKTHI, OCHOBBI PAIIHOHAIBHOTO TIUTAHUS, MOFOIIIHE
CpEeICTBA, TIEKAPCTBECHHBIEC M KOCMETUYECKHE MpernapaThl, MaTepUAITbl H3 HCKYCCTBEH-

HBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUSI» YIJTYBJAEHHBIN YPOBEHB

Teopernyeckue 0OCHOBbBI OPraHUYECKOM XUMUM

[IpeameT W 3HAYEHHWE OPraHMYECKOW XHWMHH, MPEACTABICHUE O MHOrooOpazuu
OPTraHUYECKUX COCIUHCHUMN.

DNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BaneHTHpie BO3MOKHOCTM aTroMa yriepojaa. XUMHYECKas CBS3b B OPraHUYECKHUX
coelMHEeHMsIX. Tumbel ruOpuaAN3aluy aTOMHBIX opOuTaned yriaepoja. MexaHu3MbI
oOpa3oBaHMsl KOBAJIECHTHOW CBs3W (OOMEHHBIH U JOHOPHO-aKUENTOPHBIN). Turibl
NEPEKPbIBaHUSI AaTOMHBIX OpOuTanei; 6- u m- cBsi3u. OauHapHas, 1BOMHAs U TpOHHAas
cBa3b. CriocoObl pa3phiBa CBSI3€M B MOJIEKYJIAaX opraHudeckux BemiecTB. [loHsTue
0 CBOOOJHOM pajuKaie, Hykjiaeoduie u snexTpodure.

Teopust cTtpoeHus opraHnueckux coequHeHnit A. M. BytnepoBa U coBpeMEHHBIE
IIPEACTABICHHUSI O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUM CTPOEHUS OPTraHUYECKUX
coelMHeHU. MoJleKysipHble U CTPYKTypHbIe (opMyisbl. CTpYKTypHBIE (HOPMYJIBI
pa3IUYHBIX BUJIOB: pa3BEPHYTAs, COKpAILEHHAs, CKEJIETHAs.

N3omepus. Bunabl usomepun: CTpyKTypHas, IPOCTPAaHCTBEHHAS.

OnexkTpoHHbIE 3DPEKTHI B MOJIEKYJIaX OPTraHMYECKUX COCAMHEHUI (MHIYKTUBHBIN
¥ ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o KjJaccUPUKAUMM  OpraHuyeckux  BeumlecTB.  lloHsTue
o ¢yHKIMOoHaANBHOU rpynne. 'omonorus. ["'omonoruyeckue psiapl. CucteMaTuueckas
HOMeHKkIaTypa opranudeckux coeauHeHnii (IUPAC) u TpuBManibHble Ha3BaHUSA
OTIEIIbHBIX MPEICTABUTEIIEH.

OcobeHHocTH W KJaccu(UKanusg OpraHuyeckux peakuuid. OKHUCIUTETbHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIMHU B OpFaHI/I‘-IGCKOﬁ XUMMHU.
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OKCINEpUMEHTAIbHBIE METOJBl HM3Y4YEHUs BEIIECTB M HUX NPEBpaICHUN:
O3HAKOMJICHUE C 00pa3IaMyd OPraHUYECKUX BEIIECTB M MaTepuajaMu Ha WX OCHOBE;
OMBITHl MO TMPEBPALEHUIO OPraHUYECKHX BEIIECTB IMPU HArpeBaHUU (IUIABJICHUE,
oOyIiMBaHHEe M TOPEHHE); KOHCTPYHUPOBAHME MOJEIEH MOJEKYyl OpPraHuYeCKUX
BEILIECTB.

YrieBoaopoabl
Anxanpl. ['oMoyormueckuii ps  ankaHoB, oOmias ¢GopMmyia, HOMEHKIATypa

3
U U30MepHsi. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKAaHOB, SP -

ruOpuAM3alis aTOMHBIX opOuTaneil yriaeponaa, 6-cBsi3b. KoHpopmepbl. Duzndeckue
CBOMCTBA aJIKAHOB.
XUMHUYECKUE CBOMCTBA aJKaHOB: PEaKIMHU 3aMELICHUS, HW30MEpPU3ALINH,

ACTUAPUPOBAHNA, HTUKINW3alIWK, IMTHPOJIN3ada, KPCKHHIA, T'OPCHUI. IIpeacraBiaeHue o

MCXaHU3MC peakunﬁ pPaauKaJIbHOI'O 3aMCIIICHMA.

Haxoxpaenue B mpupoje. CnocoObl MOTyYeHUs U MPUMEHEHUE ATIKAHOB.

[uknoankanel. OOmas ¢dopmyna, HOMEHKIatypa u wuzomepus. OcoOeHHOCTU
CTPOCHUSI U XUMUYECKUX CBONCTB MajbIX (LIMKJIOMPOIAH, IUKIOOYyTaH) U OOBIYHBIX
(LMKJIOTIEHTaH, UKJIOTeKCaH) IMUKI0aNKkaHoB. CrocoObl MOJIyYeHHUS] U MPUMEHEHUE
[IUKJIOATTKAHOB.
Ankensl. ['oMomormyeckuit psj ajdkeHoB, oOmas ¢opMmyia, HOMEHKIATypa.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AIKEHOB, SP THOPHIH3ALS
aTOMHBIX opOuTaneil yriepoaa, o- U 7m- cBsi3u. CTPYKTypHass U reoMeTpuyecKas

(umc- TpaHc-) n3oMepusi. Pu3nyeckrue CBOMCTBA aJKEHOB.

XUMHMYECKHE CBOMCTBA: pC€aknuu IPUCOCIUHCHUS, 3aMCIICHHUA B O-IIOJIOKCHHUC

NpU ABOWHOMW CBSI3M, MOJMMEPHU3ALMU U OKHUCJICHHS. lIpelcTaBieHne 0 MEXaHHU3Me

peakumu _ 3aeKkTpo@uibHOro  mpucoeauHenus.  IIpaBuio  MapKoBHUKOBA.

KauecTBeHHBIE peaKIIMM HA JBOMHYIO CBS3b.
CriocoObI oSTyyeHus U MPUMEHEHUE aJIKEHOB.
Anxaauensl. Krnaccudukamus ankaaueHoB (CONpsDKEHHBIE, H30JUPOBAHHBIE,

KVMVHI/IDOBaHHBIe). OcobOenHocTH QJICKTPOHHOI'O CTPOCHHA WM XUMHNYCCKHX CBOMCTB
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CONPsDKEHHBIX AUEHOB, 1,2- u 1,4npucoenunenue. [lonumepusanusa CONpsKEHHBIX
aneHoB. CriocoObl MOTyueHus: U MPUMEHEHHUE allKaJueHOB.

Anxunpl. ['OMONOTHMYECKUW P alKWHOB, oOmas ¢opMyina, HOMEHKIATYypa
U U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKHHOB, Sp-
ruOpuan3alys aTOMHBIX opOuTaneil yrinepoaa. @Pu3nuecKkue CBOMCTBA aTKUHOB.

XuMU4ecKue CBOMCTBA: peakuuun IPUCOEANHEHNS, JUMepU3aluu
U TpUMEpHU3aluK, OKUCIIeHHus. KUCIoTHRIE CBOKCTBA AIKWHOB, UMEIOIIMX KOHLEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE peakIMU HA TPOWHYIO CBA3b.

CnocoObl NOTy4YeHUs U TIPUMEHEHUE ATTKUHOB.

ApomMartudeckue yrieBoaopoabl (apensl). ['omonoruueckuil psja apeHoB, oOImas
(dbopmyrna, HOMEHKIIaTypa U U30MepHUs. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OcH30:1a. [IpaBuio APpOMAaTHYHOCTH, IIPUMCPbI APOMATHYICCKHNX

coenuHeHnr. PU3NYECKHE CBOMCTBA APEHOB.

XVWMHYECKHE CBOWCTBA O€H30J1a MW €ro TrOMOJIOTOB: pPEaKUUH 3aMEIIECHUS
B OEH30JbHOM KOJIbLIE U YIJIEBOJAOPOJHOM pajauKale, peakUuu MPUCOEIUHEHUS,

OKHCJICHHE TOMOJIOrOB O€H30J1a. IIpeacraBiaeHUE O  MEXAHM3ME  pCaKIUi

asieKTpopmiibHOro 3amenieHus. [IpencraBieHne 00 OpPHUEHTUPYIOLIEM JEHCTBUM
3aMecTuTeNeld B OCH30JbHOM KOJbIIE Ha TMpHUMEpe alKWJIBHBIX PaJUKaloB,
KapOOKCHIIbHOM, THIPOKCHIIBHOM, aMUHO- U HUTPOTPYIIIIBI, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTuposa. [lomumepusanus ctupona.

Crioco0sI MoTydeHus U IPUMEHEHHE apOMAaTHYECKUX YTIIEBOAOPOIOB.

[Ipuponusiii ra3. Ilonyrtaele HedTsaHble ra3sl. HedTb u €€ mnpoucxoxaeHue.
KameHnHblif yrosis 1 MpOayKTHI €ro nepepadoTKy.

Crocobbl  mepepaboTKu  HEPTU:  TEPEeroHKa, KPEKUHT  (TePMUYECKUIA,
KaTaIuTUYeCKuii), pudopMunr, nupoiu3. [IpomykTel mnepepaboTku HedTH, UX
MPUMEHEHNE B IPOMBINIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXy Pa3IMUYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DJEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOJIOPOAOB. Peakuun

3aMCIICHUA rajJjorcHa Ha THAPOKCOrpyImy, HUTPOT'PVIIILY, IMUAHOTI'PVIIITY,

aMuHOTpynny. /[efcTBUE Ha rajloreHNnpor3BOIHbBIE BOJHOTO U CHUPTOBOIO pacTBOpa
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ménoyn. B3amMoelncTBrue aurajoreHaJkaHOB ¢ MarHueM W IIMHKOM. lloHsThme o

MCTAJJIOOPIaHNYICCKHUX COCAMHCHUAX. Hcnonn3oBaHue raJJOrCHIIPOU3BOJHBIX

YTIIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTAaHNYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHUS! BEUIECTB U UX MPEBPALCHUN:; U3yUCHUE
(UBUYECKUX CBOMCTB YTJIEBOJOPOAOB (PacTBOPUMOCTH), KAYECTBEHHBIX PEAKIIHIA
YTJIEBOJIOPOIOB PA3IMYHBIX KJIaccOB (0OeciBeunBaHne OPOMHOM WM MOJHOU BOJBI,
pacTBOpa TepMaHTaHaTa KaJius, B3aUMOJCHCTBHE aleTWIeHa C aMMHAYHBIM
pactBopoM okcuzaa cepedpa(l)); kauecTBeHHOE OOHApYKEHHUE yriiepoaa U BOJAOpOa
B OPraHWYECKUX BEIECTBAX; IIOJyYCHHWE OTHJICHA M HW3YYCHHE €ro CBOWCTB;
o3HakoMJieHHe ¢ Koileknusamu «Hedtb» u «Yromb», ¢ obpasmamu ImwiacTMace,
Kay4yKOB U PE3UHBI; MOJIETTUPOBAHUE MOJIEKYJT yIJI€BOJIOPOIOB
Y TAJIOTCHITPOU3BOIHBIX YTIEBOAOPOIOB.
Kucaopoacoaepxkamme oprannyeckKue coeuHeHust

[IpenenpHble O0gHOATOMHBIE CITUPTHL. CTpOCHHE MOJIeKyH (Ha MpuMepe MeTaHOoJa
U 9TaHona). ['omosoruueckuii psij, obmas dopmyna, HU30MepUs, HOMEHKIATypa
n kinaccudukanus. DU3UYECKHe CBOWCTBA TPEACTBHBIX OJHOATOMHBIX CITHPTOB.
Bonopoansie cBsi3u MeXay MOJIEKYJIaMH CITUPTOB.

XVMHUYECKHE CBOWCTBA: pEAKIMU 3aMCIICHHs, JACTUApATAIlK, OKHUCIICHMS,
B3aMMOJICICTBE  C  OPTaHMYECKMMH W  HEOPTAaHWYSCKHMMH  KHCJIOTaMH.

ITpencraBienre 0 MEXaHU3ME PEAKIIMI HYKJIEOMDUILHOro 3ameleHnsa. KauecTBeHHas

peakusi Ha OJHOATOMHBIC CIHMPTHI. JIeHCTBHME 3TaHONA W METAaHOJA Ha OPTaHW3M
yenoBeka. CriocoObl OTyYeHHs M IPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

IIpocteic >dupsl, HOMeHKIaTypa | u3oMepus. OCOOCHHOCTH (PU3MUESCKUX
1 XUMHUYECKUX CBOMCTB.

MHOTOAaTOMHBIE ~ CIIUPTHI —  JTWICHTJIMKOJb W TNIHIEpUH.  Du3nueckue
1 XUMHYECKHE CBOMCTBA: PEAKIIMM 3aMCIICHHS, B3aUMOACHCTBHE C OPraHHMYCCKUMH
Y HEOPTaHWYECKHUMH KHCIIOTaMH, Ka4eCTBCHHAS PEaKkIis Ha MHOTOATOMHBIC CITUPTEHI.
HleiictBue Ha opranu3m denoBeka. CrocoObl TIOMydYeHHS] W TPUMEHEHHE

MHOT'OQ@TOMHBIX CITMPTOB.
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@®enon.  CrpoeHue  MOJNEKYJbl, B3aUMHOE  BIUSHUE  T'MAPOKCOIPYIIIbI
u OenzonbHOrO siApa. dusnueckue cBoiicTBa (heHona. OCOOEHHOCTH XUMHUYECKHX
cBoiicTB (eHona. KauectBennble peakuun Ha ¢eHon. TokcuuHocTh (peHomna.
Crioco0pl nostyueHus U npuMeHeHue gpeHomna. denondopmanpaeruyas cmoia.

KapOoHuiabpHbIE COCAMHEHUS — albJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON rpymmbl. ['oMosiornyeckue psapl aiabJETHAOB U KETOHOB, 00IIas
dbopmyna, wu3OMepUs U HOMEHKIaTypa. @DOuU3nyeckwe CBOWCTBA  abICTHIOB
Y KETOHOB.

XUMUYECKUE CBOWCTBA aJbJETHJIOB M KETOHOB: pEaKUUU MPUCOEIUHEHUS.

HD CACTABJICHUC O MCXAHM3MC DeaKHI/Iﬁ HVKJ'IeOd)I/IJ'IBHOFO IIPUCOCANHCHMUA.

OxucneHue anpAEeTUIOB, KAaueCTBEHHbIE peakuuud Ha anpierujpl. CrnocoOsl
IIOJIy4E€HUS ¥ IPUMEHEHHUE AJIBJIETUI0B U KETOHOB.

OOHOOCHOBHBIE TIpe/eiibHbIE KapOOHOBBIE KUCIOTHL. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KHCIIOT. M3omepus u HomeHkinarypa. dusndeckue cBoiicTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KAapOOHOBBIX KHCIOT. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCIIOT.

XUMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEAKLHUS dTEPUPUKALUHN, PEAKIIUU
C YY4aCTHEM YTJIIEBOJOPOJIHOIO paarKania.

Oco00EeHHOCTH CBOMCTB MYPaBbUHOW KUCIIOTHI.

[TonsiTHe 0 MPOU3BOIHBIX KAPOOHOBBIX KUCIOT — CIOKHBIX dhUpax, aHTUIPUIAX,

TaJJOIr¢HaHIruapuaax, aMmuaax, HUTpuJjiax.

MHoroo0pasue KkapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWMCTB HENPEACIBHBIX
¥ apOMATHYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHCIIOT, THIPOKCHUKAPOOHOBBIX

KHCIIOT. HpGI[CTaBI/ITeJII/I BBICIINX Kap6OHOBBIX KHCJIOT: CTCAapUHOBAs, MMAJIbMHUTHUHOBAA,

OJIEMHOBAsI, JIMHOJIEBAas, TUHOJICHOBAsI KUCIOThL. CIIOCOOBI MOMyYEHUS! U IPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Cnoxuble 3¢pupsl. ['omosornueckuit psn, oOmas QopMyna, H3OMepHUs
1 HOMeHKNaTypa. DOHU3WYECKHE U XUMUYECKHE CBOWMCTBA: THUIPOJU3 B KUCIIOU

U LIEJIOYHOM Cpee.
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Kupel. Ctpoenue, ¢Gu3MUECKHE U XMMUYECKHE CBOWCTBA JKUPOB: THAPOJIU3
B KHCJION U 1Ie09HON cpene. OcOOCHHOCTH CBOWCTB JKHUPOB, COJEPIKAIINX OCTATKH
HENPEACIbHBIX )KUPHBIX KUCIOT. JKUpBI B IPUPOLE.

MpbuT4 KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT, UX Motomlee aeiicTBue. [loHsaTHe

0 cuaTeTHuecknux Moroumx cpeacreax (CMCQO).

OO611ast xapakTEepUCTHKA YTIIEBOJIOB.

Knaccudukanus yrieBogoB (MOHO-, - U MTOJIMCAXaPUIBI).

MOHOC&X&pH,ZIBI: I'’IFOKO3a, (bpYKTOZ%a, rajJaxKTo3a, DI/I603a, JAC30K-
CI/IQI/I6033. dusznyueckue CBOMCTBA N HaXOXIACHHC B IIpUPOJIC.

dotocunaTe3. OnTHyeckas HN30MCpPH. KOJ’IB‘-IaTO-LIeHHa}I TAYTOMCPpHUA Ha IIPHUMCEPEC

MOJICKYJIbI TJIFOKO3bI, IPOSKIUHU Xeyopca, d., B -aHOMCPEI I''TFOKO3bI.

XUMHYECKHUE CBOMCTBA TIIOKO3bI: PEAKIIMU C YYACTUEM CITUPTOBBIX U AJIbIAETUIHON
Ipynn, CHOUPTOBOE M MOJIOYHOKHCIOE OpoxkeHue. lIprMeHeHue TIIIOKO3bI, €€
3HAYCHUE B KU3HEACATEIBHOCTH OPraHU3Ma.

Jlucaxapuapl: caxaposa, MaJIbTO3a U JIAKTO34. BoccranasnuBaromue
Y HEBOCCTAHABIMBAIONIMEe naucaxapunabl. [mapomms nucaxapunoB. Haxoxnenwe
B IIPUPOJE U IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmaj, IJIMKOT€H W Leiunono3a. CTpoeHne MaKpOMOJEKYJ
KpaxMaJia, IIIMKOTe€Ha U HEJUTI0I03bl. PU3NYeCKre CBOMCTBA KpaxMaia 1 HEJUTH0I03bI.
XHAMHUYECKHE CBOMCTBA KpaxMajla: THAPOJU3, KAa4eCTBEHHAs PEAKUUs C HOIOM.
XHUMHUUYECKHE CBOMCTBA IEJUTIONO3bI: TUIPOJU3, MOJy4YeHHE 3(PHUPOB LEIJUTIOIO3bI.
[TonsiTe 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).

OKCHNEpUMEHTAIBHBIE METOJbl M3Y4YEHMsS BEIIECTB W HMX NPEBPALLCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJCHCTBHE JTAaHOJA C HATPHUEM,
OKHCIICHHE HSTUJIOBOIO CIMPTA B AJNBJIETHUJ HA PACKAIEHHOW METHOM ITPOBOJIOKE;
OKHMCJIEHHME JTWJIOBOI'O CHUPTAa JIUXPOMATOM Kanus (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEPHAIIOB); KAuYE€CTBEHHBbIE pEAKIMU Ha albAeTUuAbl (C TUAPOKCHIOM
muammuHcepeopa(l) u ruapokcunom meau(Il)); peakums rauneprHa ¢ TUAPOKCUIOM
meau(ll); xumudeckue CBOICTBAa pacTBOpa YKCYCHOM KHCIOTBHI; B3aUMOJIECUCTBHE

pacTBopa TIIIOKO3bI ¢ ruapokcuaom meau(ll); B3aumoaericTBue Kpaxmaja C HOJIOM;
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pelIeHne YKCIIEPUMEHTaIbHbIX 3a4a4 110 TeMaM «CriupTsl U (eHouby. «KapOboHOBBIE
KUCTOThI. ClI0XKHBIE 3)UPBDY.
A3oTcoaepxalye OpraHu4ecKue coeIMHeHus

AMUHBI — OpraHuveckhe Mpou3BOJAHbIe ammuaka. Kiaccudukanus amMHHOB:
anudaTtuyeckue U apoMaTUYECKue; MepBUYHbBIE, BTOPUYHBIC U TpeTHUHbIe. CTpoeHHe
MoJIeKyJ, oOmias ¢opmyia, U30MEpusi, HOMEHKIaTypa U (PU3MYECKHE CBOICTBA.
XuUMHYecKoe  CBOMCTBAa  anu(paTHYECKHMX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
AIKWIMPOBAHKE, B3AUMOJCHCTBHE IIEPBUYHBIX AMUHOB C a30TUCTOMN kucioTon. Comnu
QIKWIAMMOHMUS.

AHUIIMH — IIPEACTAaBUTENIb AMMHOB apoOMaTH4eCcKOro psna. CTpoeHue aHWIHHA.
B3auMHoe BiMsHME TPy aTOMOB B MOJIEKYJie aHWIMHA. OCOOEHHOCTH XMMHUYECKUX
CBOMCTB aHWIMHA. KauecTBEHHbIE peaKIIMU HA AaHWJIVH.

CnocoObl ModyyeHuss W NOpUMEHeHue anudaTudeckux amuHoB. llomyudenue
aHWIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknatypa u um3zoMmepus. OTHenpHbIE IPEACTABUTENH O

AMHMHOKHCJIOT. TI'JIMIIUH, aJIaHHH, d)eHHHaHaHHH, CCPpHH, TJIYTAMHWHOBAs KHCJIOTA,

JIU3WH, IHUCTCHUH. OnTtuyeckas W30MEpHUSl aMUHOKMCIIOT: D-u L-aMMHOKHUCJIOTEL.

dusnyeckrue CBOMCTBA aMHUHOKHCIOT. XHMMHYECKHE CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUMN, peaKlusl MOJUKOHICHC CaIluu, 00pa3oBaHue
MEeNTUIHONW CBsI3U. buonornueckoe 3HaYeHHWE aMUHOKHUCIOT. CHUHTE3 M THUAPOJIU3
TICTITH/IOB.

benkun kak mnpupomnsie monuMepbl. llepBuuHasi, BTOpUYHAs MW TPETUYHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBOHCTBa OCIKOB: THAPOIM3, JACHATYpaIus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

IlonsTuEe 00 a30TCOACPKAINMMNX TCTCPOLUKINYICCKUX COCIUMHCHUAX.

HI/IDI/IMI/II[I/IHOBBIG U TIYPHUHOBBLIC OCHOBAHUA. HVKJIGI/IHOBBIC KHCJIOTBI. COCTAaB,

CTPOCHUEC U OuoJiornyeckas POJIb.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YeHHUsI BEIIECTB M WX [PEBPAllCHUI:
pacTBopeHue O€IKOB B BOJIe; JcHATypairusi OCJKOB MpW HarpeBaHUU; I[BETHHIC

pCaKkunu Ha 6CJ'IKI/I; PCIICHUC OKCIICPUMCHTAJIbHBIX 3aJga4d 10 TCMaM
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«A3oTcoaepkalme OpraHM4YecKue COoeIUHEHUs» U «Pacro3HaBaHuMe OpraHHMYEeCKUX
COCIMHEHUI.
BbicokoMosIeKyIsIpHbIEC COCUHEHUS

OCHOBHBIC TIOHSITHUSI XUMHUHM BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSS MOJICKYJSIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAUHEHUH —

moJmMepuru3ansa MW IHOJJMKOHJACHCAIHA. [IpeacTraBiaeHUE O CTEPEOPErYISIPHOCTH

1 HAAMOJCKYJIIPHOM CTPYKTYPE MOJUMEPOB, 3aBUCUMOCTb CBOMCTB MOJUMEPOB OT X

MOJICKYJIIPHOT'O M HAAMOJICKYJIAPHOI'O CTPOCHMSI.

[Tonumepnsle  marepuanbl.  [lmacTtmacchl  (ITOJMATHIIEH,  MOJIMIIPOIIMJIEH,
MOJIMBUHWIXJIOPU,  MOJUCTHPOJ,  NOJUMETUIMETAKpUIAT,  IMOJIMKapOOHATHI,
noJmd THIIeHTepedTanar). Y Tunusanus u nepepaboTka I1acTUKa.

DnacToMepbl: HATypaJbHbIA KayudyK, CHHTETHUECKHE Kaydyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30IPEHOBBIN ) U CUIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, HIEPCTh, IWIENK), MUCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCAH).

[ToauMephl CHIENMAILHOTO HA3HAYCHUS (TGd)JIOH, KCBJIAP, 3JICKTPOIIPOBOIAINMC

HOJIMMEDHI, OMopa3iiaracMele MOJIUMEDHI).

OKCHepUMEHTAIbHBIE METOJbl HM3Y4YEHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3uamMu MPUPOAHBIX UM HMCKYCCTBEHHBIX BOJIOKOH, IUIacTMAacc,
Kay4dyKOB; peEUIeHHWE OJKCIEpUMEHTANbHBIX 3amay 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOHY.

PacuéTHble 3agaun

Haxoxaenne MoneKkysipHON (OpMyIIbl OPraHMYECKOTO COEIMHEHUS [0 MaCCOBBIM
JOJISIM DJIEMEHTOB, BXOSIIUX B €r0 COCTaB; HAXOXJIECHUE MOJIEKYJISIPHON (hOpMYIIbI
OpraHUYeCcKOTr0 COeAUHEHUss Mo Macce (00bEMY) TMPOAYKTOB CrOpaHus; IO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) NPOAYKTOB PEAKIHMHU W/WIM HCXOIHBIX
BELIECTB; YCTAHOBJECHHE CTPYKTYpPHOH (OpPMyJIbl OpPraHMYecKOro BEIIeCTBa Ha
OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB MOJIYYEHHS; OINpPEAECICHHE 0N

BbIXO/JIa MPOJAYKTaA PCAKIUU OT TCOPECTUICCKU BO3MOKHOI'O.
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MexnpeaMeTHbIe CBSI3H

Peasmzannst MeXIpEeOMETHBIX CBS3€M NPU HM3YYEHHH OPraHUYECKOW XHMMHUHU
B 10 Kkimacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHHE KaK OOIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHM, TaK W IIOHATUH, NPHUHATBIX B OTACIBHBIX IIPEIMETAX
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1iue ecTecTBEHHO-HAayuYHbIE MOHSTHS: SIBJICHUE, HAyyHbI (hakT, TUIOTE3a,
Teopus, 3aKOH, aHaluW3, CHHTE3, KiIacCupUKalus, HaOI0IeHNe, H3MEpPEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHUE.

dusnka: MaTepus, aToM, IEKTPOH, ITPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPIrEeTUIECKUI
YpOBEHbB, BEILIECTBO, TEJNO, 00BbEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3NUYECKUE
BEJIMYMHBI, EJUHULBI U3MEPEHUS, CKOPOCTh, SJHEPT U, Macca.

buonorus:  knmetka, opraHusM, JKocucTeMa, Ouocepa, MeTabonIM3M,
HACJIEJICTBEHHOCTb, aBTOTPO(HBIA MU TeTEPOTPO(PHBIA TUIl NUTAHUA, OpPOKEHHE,
(boTOCUHTE3, IBIXaHUE, OCIIKH, YTIEBOIbI, XKUPbI, HYKJIEUHOBBIE KUCIOTbI, (JEPMEHTHI.

['eorpadusi: mosie3HbIe UCKOMIAEMBIE, TOILIMBO.

TexHonorus: NMUIEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOTO MHUTAHMS, MOIOIINE

cpcacTBa, MaTCprajIbl U3 NCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KITACC «OBIIAS U HEOPTAHUYECKASA XUMMUS»
BA30BbIil YPOBEHb

Teopernyeckue 0CHOBbI XMMHHU

XUMHUYECKHUH dJeMeHT. AToM. Slapo aToma, M30TOMbl. IJIEKTPOHHAST 000JOUKA.
DHepreTHYecKue ypOBHH, IMOJAYPOBHH. ATOMHBIC OpOWTamu, S-, P-, O-37IeMEHTHI
OcobOeHHOCTH pacmpeleNieHus] 3JEKTPOHOB MO OpOUTaIsiM B aToOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Tepuonnyeckuit 3akoH u Ilepuoanueckas cucrema XuMHIEeCKUX aaeMeHToB 1. 1.
MengeneeBa. CBsA3b MNEPUOAMYECKOTO 3akoHa U Ilepuoanueckord CHUCTEMBbI
xumudeckux snemeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS

aTOMOB. 3aKOHOMepHOCTI/I U3MCHEHUSI CBOMCTB XMMHWYECKHX DJJIEMEHTOB M
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0o0pa3zyeMbIX UMH MIPOCTHIX U CIOKHBIX BEIIECTB MO IPYIINaM U NeprojaM. 3HaueHHue
IIEPUOANYECKOIO 3aKOHA B PA3BUTHU HAYKHU.

CrpoeHue BeliecTBa. XUMUYECKasi CBA3b. BUJIbI XUMHUECKOH CBsI3U (KOBaJEHTHAs
HEeMoJIApHasE W TOJISIpHAs, WOHHAs, MeTajuimueckas). MexaHu3zMbl 00pa3oBaHMs
KOBQJCHTHOM XMMHMYECKOM CBsS3M (OOMEHHBIH U JOHOPHO-AKIENTOPHBI).
BonoponHas cBsA3b. BaleHTHOCTB. DNEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIEHUS.
NoHBI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOIO W HEMOJIEKYJSIPHOTO CTPOEHHSA. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THWIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUNA KPUCTAIINYECKOU PEIIETKHU.

IlonssTve O pucnepcHbIX cHucTeMmax. VICTHHHBIE W KOJUIOWJHBIE PACTBOPBI.
MaccoBas 10JIs1 BEIIECTBA B PACTBOPE.

Knaccudukanusa HeopraHnyeckux coenuHeHuil. HoMeHkiaTypa HeOpraHuyecKux
BellecTB. ['eHeTHueckas CBA3b HEOPraHWYECKUX BEUIECTB, NPHUHAISKAIIUX K
Pa3JIMYHBIM KJIaCCaM.

Xumuueckas peakius. Knaccupukanus XUMUYECKUX PEaKIMi B HEOPTaHUYECKOU
Y OPTaHMYECKOW XMMHMH. 3aKOH COXPAaHEHHsI MAacChl BEILECTB; 3aKOH COXpPAHEHUsS U
MPEBPAIICHHS SHEPTUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paszilu4HbIX (akTopoB. OOpaTumbie
peakuuu. XuMuU4yeckoe paBHOBecHe. DakTOpbl, BIMAIOIIME HA COCTOSHUE
xuMudeckoro paBHosecus. [Ipunnun Jle [laTense.

OnekTpoiauTuueckas auccounmarusa. CunapHble W ciabble 3yekTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCJAsA, HEUTpalibHas, wieno4yHas. [loHaTue o

BoJoposiHOM mokasarene (pH) pactBopa. Peaknuu unonHoro ooOmena. ['maposus

HCOPraHM4YCCKHUX N OPraHn4YCCKMX BCIIICCTB.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. lloHatne 00  3JEKTpoJu3e

pacIUIaBOB ¥ PaCTBOPOB coJieil. [ [puMeHeHne dieKkTpoIn3a.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YeHHUsI BEIIECTB M WX MPEBpalllcHUN:
neMoHctpanus Tabmun «lleproguueckas cucrema xumuueckux anemeHtoB .M.

MeHnneneeBay; H3ydeHUE MOJCICH KPUCTAUNIMUECKUX PeIIETOK; HaOIoAcHUuE |
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OMKCaHUe AEMOHCTPALMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3joKEHUE MEPOKCHUJIA
BOZIOPO/Ia B IPUCYTCTBUH KaTaJIn3aToOpa, ONPEIEIECHUE CPEIbl PACTBOPOB BELIECTB C
MOMOUIbI0 YHUBEPCATHHOIO WHIUKATOPA, PEAKIIMHM MOHHOTO OOMEHa); MPOBEICHHE
NpakTUYecKol paboThl «BiusHue pa3nuyHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOU

peaKmum.

PacuérHble 3a1aun
Pacuétel mo ypaBHEHUSAM XUMHUYECKHX PEAKIIUM, B TOM YHUCIIE TEPMOXUMHYECCKUE

paCLIéTBI, paCLIéTI)I C HUCITIOJIB30BaAHUCM ITOHATHA «MaCCOBas JOJIA BCIICCTBA».

Heoprannuyeckasi xummust

Hemerannel. Ilomoxxenne HemetaiuioB B Ileproandeckon CHUCTEME XMMHUYECKHUX
sanemeHToB J.M. MeHnneneeBa M OCOOEHHOCTH CTPOEHHS aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJUIOB. AJUIOTPONMS HEMETAIIOB (HAa MpUMEpe KHUCIOpoja, CEpHI,
dbocdopa u yrinepona).

XHUMHUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJIOB (TajJOT€HOB, CEphbI, a30Ta,
dbocdopa, yrieposa U KpeMHHS) U UX COCTMHEHUHN (OKCHJIOB, KHUCIIOPOICOASP KAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IprmMeHeHnEe BAXKHENIIINX HEMETAJIJIOB U UX COCAMHEHUN.

Meramnbl. Ilonoxenue wmertamuioB B llepuoguueckon cucremMe XHUMUUYECKUX
sanementoB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX O00OJOYEK
aToMoB MeTauioB. OOmume ¢u3ndeckue cBoiicTBa MeTamuioB. CIUIaBbl METAILIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIIUX META/UIOB (HATpUi, Kalluid, KaJlblMi, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO6mue cnocoObsl TosydeHus MertamuioB. Metamnyprus. Koppos3us meranios.

Crioco0bl 3a1uThl OT KOppo3uu. [IpruMeHeHre MeTauioB B ObITY M TEXHHKE.

3KCHepI/IMeHTaJ'IBHBIe MCTOJIbl N3Y4YCHUA BCHICCTB U HX npeBpameHI/Iﬁ: HN3Yy4YCHHUC
KOJIIICEKITNHU «MeTtanibl 151 CIIJIaBbD», 06p8,3L[OB HEMCTAJIJIOB, pEeIiCHuC

OKCIICPUMCHTAJIbHBIX 3ada4v; H&6HIOJI€HI/I€ U OIHCAHUEC ACMOHCTPAIMOHHBIX H
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J'Ia60paTOpHBIX OIIBITOB (BSaHMOI[eﬁCTBHC r'mapoKCuaa aJltOMHHHA C pPaCTBOpaMu

KHCJIOT U I].[GJIO‘-IGﬁ, Ka4CCTBCHHBIC PCAKIINHN HA KATHUOHLI MeTaJ'IJ'IOB).

PacuérHble 3agaun

PacuéTtel Mmaccel BemecTBa WM 00bEMa Ta3o0B IO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOIO M3 YYAacTBYIOIIUMX B PEAKIUHU BEIIECTB;
pacy€Tsl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU OAHO U3
BELECTB UMEET IIPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B 00ecredeHHM HKOJIOTUYECKOM, SHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, pPa3BUTUM MeAuUUHBL. [loHATHE O HaydHBIX METOJax IO3HAHUA
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBinenuss 00 OOMMX HAYYHBIX MPUHUMUIIAX MPOMBIIUIEHHOTO IMOIXYYEHUs
BAKHEUIIUX BEIIECTB.

YentoBeK B MUpE BELIECTB U MAaTEPUAJIOB: BAKHEUIIINE CTPOUTEIBHBIE MAaTEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KEepaMHKa, MaTepuanbl Ui
AJIEKTPOHUKH, HAHOMATepHUabl, OPraHUYECKHE U MUHEPAJIbHBIE y100pEHNUS.

XAMHSIT W 3J0pPOBbE YEJIOBEKA: IPAaBWJIA HCIOJIb30BAHMS  JIEKAPCTBEHHBIX
MpenaparoB; NpaBuia OE30MaCHOrO MCIOJIb30BaHUA NpenapaTtoB ObBITOBOW XMUMHUH B
ITIOBCEIHEBHOM KU3HM.

MexnpeaMeTHbIe CBA3H

Peanuzanuss MeXnpeIMeTHbIX CBA3€H NMPU U3Y4YEHUH OOILIEeH W HEOpPraHUYeCKOU
xuMuu B 11 Kjacce ocymecTBIsSETCs Yepe3 UCIOIb30BaHNEe KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATUM, TaK U TOHATHH, SBIIOIIMXCA CUCTEMHBIMHU ISl OTHEJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO11ue ecTeCTBEHHO-HAY4YHbIE MOHATH: HAYYHBIA (DaKT, rTUNIOTE3a, 3aKOH, TEOPHUs,
aHaJu3, CHHTE3, KiaccUu(UKAIMs, NEPUOJAUYHOCTb, HAONIIOJCHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJICHUE.

duznka: MaTepus, SHEpPrus, macca, aTroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH,

W30TOI, PAAMOAKTUBHOCTh, MOJIEKYJIA, YJHEPIETUUECKUN YPOBEHbB, BELIECTBO, TEJNO,
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00BEM, arperaTHoe COCTOSIHME BEIECTBA, (M3UYECKUE BEIMYMHBI M €IUHUIIBI HX
U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTema, ornocepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEIIIECTB B OPraHu3Me.

['eorpadus: muHEpanbl, TOpPHBIE MOPOJABI, MOJIE3HBIE HCKOMAaeMble, TOILIUBO,
peCypCHI.

TexHoyorus:: XUMHYECKass MPOMBIIUICEHHOCTh, METAJUIYprus, IPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SIIICTBEHHOE IMPOU3BOJCTBO, IHILEBAS
IPOMBIIIJIEHHOCTb, dbapmaneBTUYECKasi ~ TPOMBIIUICHHOCTD, MIPOU3BOJICTBO
KOCMETHYECKHX IpEernapaToB, MPOU3BOJACTBO KOHCTPYKLHMOHHBIX MaTEpHAJIOB,

QJICKTPOHHAA IPOMBIIJIICHHOCTb, HAHOTCXHOJIOTUH.

11 KJIACC «OBIIIASA 1 HEOPTAHUYECKASA XUMMUS»

YIJIYBJIEHHBIA YPOBEHD

Teoperuyeckue 0OCHOBbI XMMHHU
Atom. CocTaB aTOMHBIX sijiep. XUMUYECKUI 371eMEHT. M30TOIBI.

KODHVCKVJIHDHO-BOJIHOBOI;’I AYaJIn3M, JIBOMCTBEHHAs IIpupoaa  3JICKTPOHA.

CtpoeHue H3JIEKTPOHHBIX O000JOUYEK aTOMOB, KBAaHTOBBLIC YMCIIA. DHEPrEeTHUYECKUE
YPOBHU U TMOAYpPOBHU. ATOMHbIE opOutanu. Krnaccudpukaius XUMHUYECKUX
aJieMeHTOB  (S-,p-,d-,f-amementsl). PacnpesencHue 3IEKTPOHOB MO  ATOMHBIM

opOuTaNIAM; OPUHIUI MHUHUMYMa OJHepruu, npudHimn I[laynu, npaBuno XyHna.

DJNIeKTPOHHBIE KOH(UTYpAIlUU aTOMOB 3JIEMEHTOB MEPBOr0O—UYETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, SJICKTPOHHBIC KOH(PUTYypaIIKi HOHOB.

IlonsiTue 00 DHCPIun HMOHU3AIINH, JHCPIrun cCpoacCTBa K 3JICKTPOHY.

DNEeKTPOOTPULIATETHLHOCTD.

[lepuoanueckuii 3akoH U llepuoguueckass cuUcTEMa XUMHYECKHX 3JIEMEHTOB
J. . MenneneeBa. CBsi3b MEPUOAMYECKOTO 3akoHA M IleproanYecKol CHUCTEMBI
XAMUYECKUX  JJIEMEHTOB C  COBPEMEHHOM  TEOpHUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MU

IMPOCTBIX U CJIO0KHBIX BCHICCTB 110 I'pYyIIIIaM U IICPHOAAM. 3HaueHHue MNEPUOAUICCKOIO
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3akoHa JI. 1. Menneneena.

XuMHUdeckass CBSI3b. BuIpl XMMHYECKON CBS3M: KOBaJICHTHas, HOHHAs,
MeTayuimueckas. MexaHu3Mbl 00pa3oBaHWsS KOBAJICHTHOW CBSI3U: OOMEHHBIN
U JIOHOPHO-AKLUENTOPHBINA. DHEPTHsl U JJIMHA CBS3U. [loJIIpHOCTH, HaMpaBIECHHOCTH
YW HACBIIIAEMOCTh KOBAJIEHTHOW CBsi3U. KparHeie cBs3u. Bomoponnas CBs3b.
MeXMOJEKyJIIIpHbIE B3aUMOJICHCTBUS.

BaneHTHOCT, M BajJeHTHBIE BO3MOXKHOCTHM aTOMOB. [ I/I6‘[)I/II[I/I33L[I/I$[ ATOMHBIX

opOutaneii. CBA3b 3JIEKTPOHHOM CTPYKTYpbl MOJIEKYJ C HMX TI€OMETPUYECKUM

CTpOoeHHEM (Ha IpUMepe COCAMHEHUI 3JIEMEHTOB BTOPOIO MEPUO/IA).
[IpencraBienne 0 KOMIUIEKCHBIX coelUHEHUSX. CocCTaB KOMIUJIEKCHOTO HOHA:

KOMHHCKCOO6pa3OBaTCJ'IB, JIUTaHAbI. KoopaunanuonHoe umciao. Homenknarypa

KOMILICKCHBIX  COCJIMHCHUI. 3HaYCeHUE KOMINUICKCHBIX coequHeHum. lloHsaTue

0 KOODAWHAIIMOHHON XUMHUH.

BemectBa ~ MOJEKYJISIpHOTO M HEMOJIEKYJSIPHOTO  CTpO€HUs.  Tumbl
KPUCTAITMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonsiTne o aucnepcHbiXx cuctemax. HMctuaable pacTBopel. IlpeacraBieHue

0 KOJUIOWIHBIX pactBopax. CrnocoObl BBIPAKEHUS KOHILIEHTPAIMU PaCTBOPOB:
MaccoBasi JOJi BEUIECTBA B PacTBOpE, MOJIApHash KOHIEHTpamus. HaceileHHbie
Y HEHACBIILICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpuUBHAIbHBIC
Ha3BaHUS OTHEJIbHBIX NPEACTABUTEIECH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuUMHUYECKHX peakluii B HEOPTraHUYECKOM U OpraHu4eCcKOM
XUMHUH. 3aKOH COXPAHEHHUS MAcChl BELIECTB; 3aKOH COXPAHEHUS U MpEeBpalleHUs
SHEPrUu MPU XUMHUUYECKUX peakiusx. TermnoBbie d(PHEKTbl XUMUUECKUX PEaKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CkopoCTh XMMHUYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3jIMYHBIX (PaKTOPOB.
I'omorenHbIe U reTeporenHble peakuun. Karanus u katanu3atopsl.

OOpatumple u HeoOpaTUMBbIE peakiuu. XUMHUYECKOe paBHOBecue. KoHCTaHTa

XUMHUYCCKOI'O PABHOBECHIA. CDaKTOpBI, BJIMAOMNINE Ha II0JJOXKECHHC XHMHYCCKOIO

pPaBHOBECHUA: TEMIICpATypad, AABJIICHHUC W KOHIOCHTpPpAOHWH BCIICCTB, Y4YaCTBYIOIIHX
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B peakiuu. [Ipunnun Jle [larense.
Onektposmtuyeckas aucconuanus. CuiibHbIE W ciadble 37IeKTpoauThl. CTeneHb

Jucconuranunu. HMoHHOE mpOM3BECHUE BOJBI. Cpe,ua BOAHBIX PaCTBOPOB: KUCJIIOTHAA,

HelTpanbHas, menoynas. Bogopoausiit mokaszarens (PH) pactBopa. ['mapoaus coneid.
Peakunu noHHoro oOMeHa.

OKUCAUTETBLHO-BOCCTAHOBUTENBbHBIE peakiuun. CTerneHb OKUcIeHHs. OKUCIUTEND
W BOCCTAaHOBHUTENb. [Ipomecchl OKHCIEHHST W BOCCTaHOBIICHUA. BaxHeumue
OKUCJIUTEIM M BOCCTAHOBUTENHW. METOM SIEKTPOHHOTO OamaHca. DIEKTPOJIU3
PacTBOPOB U PacCIJIaBOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEeHHUsI BEIIECTB M HUX MOpEeBpallcHUN:
pa3loKEeHWEe TEPOKCHAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTopa; MOJECIU
KPUCTAJUIMUECKUX PEHIETOK; MPOBEICHUE PEaKIMii MOHHOTO OOMEHa; OINpe/eieHHe
Cpeapl pPacTBOPOB C TMOMOIIBIO HWHJWKATOPOB, HU3YYECHHE BIUSHUA PA3TUYHBIX
(akTOpOB Ha CKOpPOCTh XHMHYECKOW peakluy U TOJIOKEHHE XUMHUUYECKOTO
PaBHOBECHSI.

Heoprannyeckas XuMus

[Tomoxenne HemertaiuioB B [lepuogmyeckon cucremMe XUMHYECKHX DSIJIEMEHTOB
JI. 1. MenzeneeBa u OCOOCHHOCTH CTPOEHHUSI MX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETA/UIOB (Ha MpUMepe KHUCIopoja, cepbl, docdopa
1 yrieponaa).

Bonmopon. Ilomydyenue, Qusnueckue U XMMUYECKHE CBOWMCTBA: peaKIUu
C METAJJIaMHU ¥ HEMETAJJIAMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
DJIEMEHTBL.

lanorensl. HaxoxneHue B mpupoje, CHOCOObI  ToOy4deHus, (uznueckue
W XMMHUYECKHE CBOWCTBA. ['aioreHoBomopoAbl. BakHeWIe KUCI0pOACOIEepKAIINE
COeMHEHUs TanoreHoB. JlaGopaTopHble W TPOMBIIIUICHHBIE CIOCOOBI TONYyYCHHS
rajoreHoB. [[puMeHeHne raJloreHoB U UX COCTUHEHUM.

Kucnopon, o3on. JlaGopaTopHble W TIPOMBINUICHHBIE CHOCOOBI TMOTYYEHUS
kucinopona. Ddusznueckrue U XMMHUYECKHE CBOMCTBA U MPUMEHEHHUE KHUCIOpoAa

1 030Ha. OKCHUJIBI U TIEPOKCHU/IBI.
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Cepa. Haxoxnaenue B npupojie, crnocoObl MOJIyd4eHUs, PU3NUECKUE U XUMHUECKHE
cBoiictBa. CepoBomopo, cynbdunbl. Oxeun cepoi(IV), okcun cepsi(VI). Ceprncras
U CEpHas KUCIOTHI U uX coir. OCOOEHHOCTH CBOWCTB CepHON KUCHOTHI. [IpuMenenue
CepbI U €€ COCTMHECHUN.

Azot. Haxoxaenue B mpupoje, criocoObl Momy4eHus, Gu3nuecKue 1 XuMUIECKHIe
CBOMCTBAa. AMMMAK, HUTpUAbL. OKCUABI a30Ta. A30THCTast M a30THAsI KUCJIOTHI U UX
coid. OCOOEHHOCTHM CBOWCTB a30THOM KHUCIOTHL. [IpumeHeHue azora U ero
COEIMHEHUI. A30THBIE yJIOOPEHHUS.

®ochop. Haxoxaenue B IOpUpoae, CHOCOOBI  MOJMYYEHUS, (PUINUYECKHUE
u xumudeckue cpoiictBa. Pochunasr u dochun. Oxcunbl docdopa, docdopHas

kuciaora u eé conu. MeradbocdhopHas u nupodochopHas KuciaoTel, dhocdhopucrtas

u__dochopHoBatuctas kucioTel. [lpumenenue ¢ochopa U €ro CoeauHEHUH.

docdopHbie ynoOpeHusi.
VYrnepon, HaxoxJIeHHE B Mpupoie. AJUIOTpONHble Moaudpukauuu. Puzndyeckue
U XMMHYECKHE CBOMICTBa MPOCTHIX BEILIECTB, OOpa30BaHHBIX yriaepoaoM. Oxcun

yriepoaa(ll), okcun yrnepona(IV), yroapHast kuciaoTra v €€ coiau. AKTUBHUPOBAHHBIM

yroijib, aacopbuus. PysiepeHsl, rpadeH, yriepojHble HaHOTpYOku. Ilpumenenue
MPOCTHIX BEIIECTB, 00OPAa30BaHHBIX YIIEPOJOM, U €r0 COSUHEHUH.

Kpemunii. HaxoxxneHue B mpupoge, crnocodbl MOdydeHus, (U3HUECKHUe
u xumudeckue cporictBa. Oxcun kpemuus(IV), kpemHueBas KHUCIOTa, CHIIMKATHI.
IIprumeHnenne kpeMHus 1 ero coennHeHui. CTeKs0, ero noJiydeHue, BUIbI CTEKIIA.

[Tomoxenne wMetamwioB B Ilepuogmueckoil cUCTEME XUMHUYECKHX JJIEMEHTOB.
Oc00EHHOCTH CTPOEHUS IIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

PacnipocTpaHeHHEe XMMHUYECKUX DJIEMEHTOB-METAJIJIOB B 36MHOM KOPE.

O6mme ¢usnueckue CBOMCTBa MeTaioB. [IpuMmeHeHue MeTauioB B OBITY
u TexHuke. CruiaBbl METaJIOB.

DJIEKTPOXUMHUUECKUNA Psii HANpsDKeHUM MeTtauioB. OOIIMe crnocoObl MOJTydYeHUs
METAIJIOB: TUAPOMETAILTYPrUsl, MUPOMETAIUTYPrusi, 3eKTpomeTamutyprus. [lonstue
0 Koppo3uu MeTamuioB. CriocoObl 3alIUTEI OT KOPPO3HUH.

OO6mrast xapaktepuctuka wMertamwioB |A-rpymmber  [lepuoanyueckoid  cHUCTEMBI
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XUMHUYECKUX 3yeMeHTOB. Hatpuii u kanuii: noiydenue, pu3nyeckrue U XUuMUYECKUe
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

Obmass xapakrepuctuka MetamwioB [IA-rpynnsl  Ilepuoanueckoit  cucteMsl
XUMHUYECKUX 3JI€MEHTOB. Maruuii u Kajabluii: ojiydeHue, GU3n4eckue 1 XuMUIeCcKue
CBOWCTBA, INMPUMEHECHHUE MPOCTBHIX BEIIECTB M X COeAMHEHUU. JKECTKOCTH BOJIBI
U CIIOCOOBI €€ YCTPaHEHHUS.

AnroMuHUl: ToNydeHue, (pU3MYEecKHe M XHUMHYECKHE CBOWMCTBA, NMPUMEHEHHE
MPOCTOTO  BEIIECTBA W €r0  coeAuHeHWi. AMQoTepHbIe CBOWCTBA  OKCHIA
Y TUAPOKCHUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aJTFOMUHUS.

OOmiasi  xapakTepucTHKa  MeTayioB  mobouHblx — moarpymm  (b-rpymm)
[Teprnoanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®u3nvecKue | XMMUYECKUE CBOMCTBA XpoMa U €ro CcoeIuHEHUH. OKCUIbI
n ruapokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarsel U auxpomaTsl, HX
OKHCIIUTENIbHBIE CBOWCTBA. [lonyueHne u npuMeHeHne Xxpoma.

dusnyecKkne U XMMHYECKUE CBOMCTBA MapraHiia U €ro cCoeIuHeHul. Baxxunenue
coenquHenus wmapranna(ll), wmapranna(IV), wmapranna(VI) wu  wmapranna(VII).
[lepmaHranat Kanus, €ro OKUCIUTEIbHBIE CBOKCTBA.

Pu3n4ecKne W XUMHUYECKHE CBOMCTBA XKeje3a W ero coeauHeHuil. OKCupl,
ruapokcuansl U conu skene3a(ll) u xenesa(Ill). [Monyuenne u nmpuMeHeHUE Keresa
Y €ro CIUIaBOB.

Ou3NUECKUEe U XMMUYECKHE CBOMCTBA Meau U e€ coenuHeHuil. llomyuenue
Y IPUMEHEHUE MEIU U €€ COCITMHEHUM.

[{uuk: momydenue, GU3NUECKUE U XUMUYECKHE CBOMCTBA. AM(OTepHbIE CBOMCTBA
OKCHJAa W THAPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI LHMHKA. [IprumeHeHue IuHKa
Y €ro COCIMHEHUM.

DKCIepUMEHTAIbHBIE METOJIbl U3YyUYECHUS] BEUIECTB U MX MPEBPAICHUN: U3yUYCHHE
00pa3IoB HEMETaIOB; TropeHue cepbl, (pocdopa, xene3a, MarHusi B KHUCIOPOJIE;
M3yYEHHE KOJUIeKIMM «MeTamibl | CIJIaBbl»; B3aMMOJCHCTBUE  IIEIIOYHBIX
U IIEJIOYHO3EMENbHBIX ~ METAJUIOB € BOJAOM  (BO3MOXKHO  HCIOJb30BaHUE

BI/IJIGOMaTCpI/IaHOB); B3aMMOJICMCTBHE IIMHKA M XKele3a C paCcTBOpaMH  KHCJIOT

57



U IIEJI0YEH; KaYECTBEHHBIE PEAaKIIMM Ha HEOPraHUYECKUE aHUOHBI, KATUOH BOJOPOJA
Y KaTHOHBl  METAUIOB; B3aWMMOJEUCTBHE THIPOKCHIOB AJIIOMUHUSA U LIMHKA
C pacTBOpamMu KHCJIOT W ILEJIOYEH; PEIICHUE DKCIEPUMEHTAIBHBIX 3a1a4 [0 TEMaM
«Tlanorens», «Cepa ue€ coeAMHEHUA», «A30T U Qochop U UX COEAUHEHUS,
«MeTansl TIaBHBIX MOATPYII», «MeTamuibl MTOOOYHBIX MOATPYTII.
XHMUA M KU3Hb
Ponb xumMuu B 06ecrieueHny yCTOMUMBOTO PAa3BUTHSI YEIOBEUECTBA.
[loHATHE O HaAyYHBIX METOAaX ITO3HAHUA U METONOJIOTMU HAYYHOT'O UCCIENOBAHUS.
Hay4yHble TpUHIMIBI OPraHU3alMi XUMHUECKOTO MPOU3BOACTBA. IIpoMbINIIEHHBIE
CIOCOOBI MOJIYYEHHUS] BaXXHEHIIMX BEIIECTB (HAa MpUMEpPE MPOU3BOJICTBA aMMHAKa,
CEpHOI KHUCIOThI, MeTaHoja). [IpoMbllieHHbIE CIOCOOBI MOMyYEHUs METaJIOB
U CIUIaBOB. XMMHUYECKOE 3arpsA3HCHUE OKPYXKAIOIIEH Cpeabl U €ro IOCIEICTBHSL.

[IpoOiiema 1mepepadOTKH  OTXOMOB M IMOOOYHBIX IPOJYKTOB. PoOilb  XUMHUH

B 00€CIeUeHUH HEpreTudeckoit 0e3onacHoCTU. [IpUHIMIBL «3€IEHON XUMUNY.

XuMus ¥ 310pOBbE YesloBeKa. JIekapcTBeHHble cpencTsa. IIpaBuna ucnons3oBanus
JIEKapCTBEHHBIX IIpenapaToB. POk XUMUM B Pa3BUTUNA MEIULIUHBI.

XuMUSl TUIIM: OCHOBHBIE KOMIIOHEHTHI, TMHUIIEBbIE J100aBKU. Ponb xumuu
B 00€CreuYeHNH MUIIEBON 0€30MacCHOCTH.

Kocmernueckne u napgromepubie cpeactBa. beitoBas  xumus. IIpaBunia
0€3011acCHOT0 MCTI0Ib30BaHMsI IPENapaToB ObITOBOM XMMHUHU B TIOBCETHEBHOM KU3HU.

XuMHUsL B CTPOUTENBCTBE: BAKHEHILIME CTPOUTENbHBIE Marepuaibl (LIEMEHT,
OCTOH).

XuMus B CEILCKOM X03gicTBe. OpraHnvecKue U MUHEPAJIbHBIC YI00PEHUSI.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MAaTepHalbl, KpPACKH, CTEKIO, KepaMUKa.

Matrepuaisl i DJIEKTPOHMKH. HaHOTEXHOIOTHH.

PacuéTHble 3a7aun

Pacuérel: Maccel BemecTBa WM 00BEMA Ta30B MO HW3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCe WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIECTB; MACCHI
(oObéMa, KOMYECTBa BEIIECTBA) MPOJIYKTOB PEAKIIUHU, €CJIM OJHO U3 BEIIECTB UMEET

nmpuMecH; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKITUHU, €CITH OJTHO U3
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BEIIECTB JIAHO B BHUJE PACTBOpPA C ONPEACIEHHOM MACCOBOM JI0JIEW PACTBOPEHHOTO
BEIIECTBA; MACCOBOM JIOJM U MOJIIPHOW KOHIIEHTPALIMU BELIECTBA B PACTBOPE; JOJIHU
BBIXO/JIa MPOAYKTA PEAKIIMU OT TEOPETUUECKHA BO3MOKHOTO.

MesknpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeIMETHBIX CBA3EH MPU M3YYEHUM OOLIEH M HEOpraHU4eCKOM
xuMuHu B 11 Ki1acce oCyIiecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTeCTBEHHO-
HAay4YHBIX TIOHSATUWA, TaK MW TOHSATUM, MNPUHATHIX B OTACIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OO0mue ecTecTBEHHO-HAyUYHbIC IIOHSATHS: SBJIGHUE, HAy4YHBIM (pakT, THUIIOTE3a,
TEeOpHsi, 3aKOH, aHAIW3, CHUHTE3, Kiaccu(ukaius, MepUoOIUIHOCTh, HAOJIOIEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIb, MOACINPOBAHUE.

®du3uKa: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIECTBA, MCAIbHBIN Ta3, (U3NUYECKUE BEIUYHHBI,
€IMHUIBI U3MEPEHHUS, CKOPOCTh, SHEPT S, MACCa.

buonorusi: kierka, opraHusm, sKocuctema, Ouocdepa, MeTabOIM3M, MaKpO-
U MHUKPODJIEMEHTBI, OCJIKH, >KUPBI, YIJICBOIbI, HYKJIECHHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: muHepanabl, TOpHBIE MOPOABI, IOJIE3HBIE KMCKOINAeMble, TOILIUBO,
PECYPCHL.

TexHonmorusi: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJUIyprusi, CTPOUTEIbHBIE
MaTepHaibl, CEIbCKOXO3IMCTBEHHOE IPOU3BOACTBO, IHINEBAS IMPOMBIIIJICHHOCTb,
(hapMareBTHUYECKasT TPOMBIIIJIEHHOCTh, ITPOU3BOJICTBO KOCMETHUYECKHUX IPEIapaToB,
MPOM3BOJCTBO KOHCTPYKIIMOHHBIX MATEPHUAJTIOB, SJIEKTPOHHAS MPOMBIIIJIEHHOCTD,

HAaHOTCXHOJIOT'HH.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O ITPEIMETA «XUMMUSA»

10 KITACC «OPTAHUYECKASA XUMMU S

Ba3zoBblii ypoBenb (1 yac)

Yriay6aénnblii ypoBenb (1+24aca)

Koui-Bo Kos-Bo
4acoB Paznen 1. TeopeTuueckne oCHOBBI opranndeckoit xumuu (3 1)\(94) 4acoB
34 Tema 1. Ilpenmet oprannyeckoii xumuu. Teopusi XMMHYECKOT0 CTPOEHHUSI OPraHNYECKUX 94
COeIMHeHNH
1| [IIpeanmer  opraHuyeckod  XuUMUU: €€

BO3HMKHOBCHHC, PA3BUTHC W 3HAYCHUC B
IMOJIYUYCHHHN HOBBIX BCIICCTB M MATCPHAJIOB.

JleMoHCTpaUHU: — O3HAaKOMJIEHUE C

oOpa3liaMd  OpPraHUYECKUX  BEIIECTB U
MaTepHaJlaMi Ha WX OCHOBE, — OMBITHI IIO
IPEBPAIICHUIO OPTaHWYECKUX BEIICCTB IIPH
HarpeBaHuM (IUIaBjieHuWe, OOyTIMBaHHE W

rOpEHue).

DJIEKTPOHHOE CTPOCHHE aToMa YIJIepoja: OCHOBHOE

1 BO30OYXIEHHOE COCTOsIHUA. BajeHTHbIE BO3MOXHOCTH




aToMa Yyricpoaa. XyUMHYECKas CBS3b B OpPraHUYICCKUX

COCIIMHCHUSX. Tuner  TUOpUAM3aIAN ATOMHBIX
opburaneit yriaepona.

Mexanu3Mbl ~ 00pa3oBaHHs ~ KOBAJICHTHOH  CBSI3M
(oOMeHHBII 1 JIOHOPHO-aKIIETITOPHBIN ). Tumnsl

MepEeKpbIBAaHUSI AaTOMHBIX OpOUTANICH; G- U T~ CBSI3U.

Teopusi CTpOEHUSI OPraHUYECKUX COECAMHEHUUN
A. M. BytnepoBa, €€ OCHOBHbBIE NOJIOKEHUS.
CtpykTypHBIE dhopmyIibl

BeuecTs. ['oMonorus, nuzomepusa. XuMudeckas

OPTraHUYECKUX

CBA3b B OpPraHHU4YC€CKHUX COCAUMHCHUAX

OIWHAPHBIC W KPATHBIC CBA3U. O- U T-CBA3MU.

JlaGopaTopHBIii  OIIBIT: MOJICJIUPOBAHUE

MOJICKYJI OPraHN4CCKUX BCIICCTB.

OnunapHas, NIBOWHAas W TpoMHas CBi3b. CrocoObl
pa3pbiBa CBsI3€ B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.

0 CBOOOIHOM

[Tonsartue pamukaie,  Hykieoduie

U dJIeKTpodue.
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CtpykrypHble  (QopMysbl  pPa3IUYHBIX  BHUJOB:
CKeJIeTHasI.

Bunel nzoMepun: CTpyKTypHasi, POCTPAHCTBEHHAS.

OnekTpoHHBIE YG(EKTHI B MOJIEKYJIaX OPTaHUYCCKUX

coeMHEHUN (MHIYKTUBHBIA U ME€30MEPHBIN 3PHEKTHI).

[IpencraBnenue 0 KJ1accu(pUKauu
OpraHUYECKUX BEIIECTB. Howmenknatypa
OPraHUYECKUX COEIMHEHUN

(cucreMarnueckasi) ¥ TpPUBUAJIbHBIC HAa3BAHUS
BOYKHEHUIITNX MpeJCTaBUTEIICH KJIACCOB

OpraHN4YC€CKHX BCIICCTB.

OcobenHoctu U KJaccudukanus OpPraHNYECKUX
peakunii. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

B OPraHUYECKOW XMMHH.

DKCIepUMEHTaIbHbIE METOAbl M3YYCHHUS BEIIECTB M X
MPEBpAIICHU: KaueCTBEHHOE OOHApYy>KeHHUE Yriepoja
Y BOJOpPOJia B OPraHUYECKUX BEHIECTBAX. BBIYMCIICHHUS:

— OnpeIeJICHHE MOJIEKYIISIPHOI hopMyITbI
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OpPraHHu4YCCKOro

BCHICCTBA 10 MaCCOBBIM J0JIIM

QJICMCHTOB, BXOAIIIHUX B €T'0 COCTAaB.

Paznen 2. Yraesonopoasi (14)\(40)

2y

Tema 2. HpeI[eJ]LHI)Ie YIJI€BOA0OPOAbI — AJIKaHbI, HUKJI0AIKAHDbI

64

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM PSII.
MertaH 1 3TaH — MPOCTEUIINE NPEACTABUTETN

AJIKaHOB: (PU3UUECKUE CBOMCTBA.

HomenknaTtypa u n3oMepus alkaHoB. DJIEKTPOHHOE

U TPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AJIKaHOB,
3 .

Sp -rubpuaM3aus aTOMHBIX OpOUTaNeil yriepoja,

o-CBA3b. KoH(bopMeDEI.

JlemoHcTpanus: ®dusnueckre CBOWMCTBA aJKAHOB
(pactBopuMoOCTb). [IpakTyeckasipadbora  Ne 1.

[TomyyeHne mMeTaHa U U3yYEHHUE €T0 CBOWCTB.

MertaH 1 3TaH — XMMHYECKUE CBOMCTBA (peakuuu
3aMEILEHHS] U TOPEHMS ), HAXOKIEHUE B IPUPO/IE,

IMOJIYYCHUC U IIPUMCHCHUC.

XUMHYECKHE CBOMCTBA QJKAaHOB: H30MEpPH3AINH,
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ACTUAPHUPOBAHNA, OUKJIIM3alluH, IMAPOJIN3a,

KpCKHUHTIA. IIpeacraBiaeHUE O MEXAaHM3ME PEAKIUM

PaIUKaJIBHOTI'O 3aMCIIICHMA.

[uknoankansl. O0mas ¢popMyiia, HOMEHKIATypa U
nzomepusa. OCOOEHHOCTU CTPOEHUSI U XMMHUYECKUX
CBOMCTB MaulbIX (LIMKJIONPONAaH, UUKIOOyTaH) U
OOBIYHBIX

(LMKJIOTICHTAH, IIUKJIOT'CKCaH)

AKJIOAJIKAHOB. CrocoOrbI

ITOJTYYEHHUS 151

IMPUMCHCHHUC IMUKJIOAJIKAHOB.

(6+1)u

Tema 3. HenpenesibHbIe YIJjIeBOAOPO/bI:

AJIKEHbI, AJIKAAUCHbI, AJIKUHBI.

Tema 3. HenpenejbHbIe YIJ1€BOAOPOIbI:
AJIKeHbI, AJIKA/IUEeHbl, aJIKUHBI (13+2)4.
Tema 6. 'annoreHnpou3BogHbIE

YIJ1€BOA0OPOaAOB (44).

(17+2)4

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUI

pan. OTWileH W [PONWIEH —  NPOCTEHIINE

IPEICTaBUTENIN AIKEHOB: (PU3NUYECKHE CBOMCTBA.

AJIKeHBI: SP’THOPHIAM3ALHS ATOMHBIX OpOHTAsIeit

yraepoaa, o- W 7~ cBA3U. CTpyKTypHas W
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ICOMCTPHUUCCKAsA (III/IC-TDaHC-) HN30MCpPHA.

Boiuncienusi: — HaxOoXACHUE  MOJICKYJISIPHOU 1P
bopMysIBI OPraHUYECKOTO COCIWHEHHS IO Macce
(00BEMY) TPOYKTOB CTOPAHUSL.
OTWJIEH W TPONWIEH — XHWMHUYECKUE CBOMCTBA 1

(peaxuuu TUAPUPOBAHMUS, rajoreHUpPOBAHMS,

rUApaTaluy, OKHUCJICHUS ¢ NOJUMEPHU3AINN),

nosydeHue u npumeHenue. Ilpakrudeckas pabdota

Ne 1. TlonyueHue 3TUIEHA U U3YYEHHUE €r0 CBOMCTB.
XYWMHYECKHE CBOMCTBA aJKCHOB: 3aMEIICHUS B O- 1
MOJIOKEHUE TIpU ABOWHOW CBsA3W. lIpencraBieHue
0 MEXaHHU3ME PCAKIUH 3JEKTPO(MHUIBEHOTO
IIPUCOCAUHCHMUS.
Tema 6. l'aJlOreHNPOU3BOIHBIE YTIEBOJAOPOJOB 1

(luac u3 4): DJIEKTPOHHOE CTPOEHHUE
rajJoreHOIPOU3BOIHBIX YIJIEBOJOPOIOB.
JlemoHncTpanms: dusnueckue CBOMCTBA

yIIEBOAOPOIOB (PACTBOPUMOCTB) YIJIEBOJAOPOIOB.
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Brruncnenus: ONPENCIICHUE  MOJICKYJISIPHOU
(GbOopMyIIBI OPraHMYECKOTO BEIIECTBA IO MACCOBBIM

JOJIAIM 3JICMCHTOB, BXOIAIINX B €I'0 COCTAaB.

1P

JIaGopatopHbIii OIBIT:— MOJIEJIMPOBAHUE
MOJIEKYJI YII€BOAOPOLOB U TaJIOT€HOIPOU3BOIAHBIX
Brrunciienns 1o ypaBHEHHIO XUMHAYECKOM peakIuu
(maccbl, 00bEMa, KOJIMUYECTBA UCXOAHOIO BELIECTBA
WM TPOAYKTa pEaKUHWH [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB

WIH MPOJTYKTOB PEAKITIH )

Tema 6. I'amoreHnpou3BOgHbIE YTIEBOAOPOAOB (2
yac u3 4): Peakuuu 3aMelieHUs TajJloreHa Ha

TUIPOKCOTPYIILY, HUTPOIPYIYy, UHAAHOTPYIILY,

aMUHOTPYIIITY.

Tema 6. I'anmoreHNpoOU3BOJHBIE YTIIEBOAOPOAOB (3
yac u3 4): JlelicTBue Ha TaJIOTEHNPOU3BOIHBIC
BOJHOIO H IEJIOYH.

CIIUPTOBOTO  PacTBOpa

BzaumMonelicTBue TuUrajoreHaJIKaHOB ¢ MAarHueM M
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LIMHKOM.

Ankanuensl. byramuen-1,3 u wmeTwiOyraaueH-

1,3: ctpoenue.

AJ'IKaI[I/IeHBII HN30JIMPOBAHHBIC, KYMYJIMPOBAHHBIC.

Ocobennoctn QJICKTPOHHOI'O CTPOCHHA
1 XMMHUYECKHUX CBOMCTB COHpSDKéHHBIX JUCHOB,

1,2- u 1,4npucoeauHenue.

CrocoOsbI MOJY4YCHUA U IPUMCHCHHC AJIKaIUCHOB.

AJKanueHbl. Ba)KHEHIINE XMMHUYECKHE CBOMCTBA

(peakmust MOJIMMEPU3ALIUN ). ITonyuenue
CUHTETUYECKOTO KaydyKa u PE3UHBL.
JlaGopaTopHBIii  OMBIT: —  O3HAKOMJICHHE C

oOpasiamMu MIacTMacc, KayuyKoB U PE3UHBI.

Tema 6. I'amoreHnpou3BoHbIE YrIeBOAOPOAOB (4
yac u3 4): Ilonstne 0 MeTAIIIOOPraHUYECKUX
COCIMHEHUSIX. Hcnonn3oBanue
TaJIOTCHIPOU3BOIHBIX B OBITy, TEXHUKE H B

XUMHUYCECKOM CHHTE3C.
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Breruucnenus: OIIPCACICHUC JOJIN BbIXO/JA ITPOJYKTa

pC€aKiuunu OT TCOPCTUICCKHU BO3MOKHOTO.

1P

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHUS, 1
TOMOJIOTUYECKUNA PsiA. ALETWIEH — NPOCTEUIINI
NPEACTABUTENIb  AJIKWHOB: COCTaB, CTPOCHHUE,
(u3rUecKre CBOMCTBA.
OJIEKTPOHHOE W TNPOCTPAHCTBEHHOE  CTPOCHHE 1
MOJIEKYJl ~aJKUHOB, SP-THOpUIM3AIMS aTOMHBIX
opOutaneir yriaepoaa. XUMHUYECKHE CBOMCTBA:
OUMEpU3allid W TPUMEpU3ALUH, OKHUCIICHHUS.
Kucnornasie CBOMCTBa AJIKMHOB, UMCIOIINX
KOHIIEBYI0  TpPOMHYI  CBA3b. KauecTBeHHbIE
peakiuu: Ha TPOWHYIO CBA3b, B3aUMOJCHCTBHUE
aleTWJICHa C aMMHAa4HbIM  pacTBOPOM  OKCHJA
cepeopa(l).
[Tpaktuueckas pabora Ne 3. [Tonyuenue aneruieHa 1
Y U3YYEHHE €T0 CBOMCTB.
AleTUNieH: XUMHYECKHE CBOMCTBa (peakuuu 1
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TNAPHUPOBAHHA, raJIOorCHUPOBAHUS, ruaparanyvm,

rOpEeHus), MOJyYEHUE U IPUMEHEHHE.

2+1)u Tema 4. ApomaTuyeckue yrjieBoaopoabl (8+1)u
1| Apensl. benson: coctas, cTpoeHue, GU3HIECKUE U 1
XUMHUYECKHE CBOMCTBA (Peakliy rajloreHUPOBaAHUS
Y HUTPOBAHUSI ), MOJTYyUYECHHUE U IPUMEHEHHE.
[TpaBuiio apOMAaTHYHOCTH, IPUMEPDI 1
apoMatuyeckux  coenauHeHuit.  JlaGopaTopHbrit
onbIT: MojaenupoBaHHe MOJIEKYJ apOMaTHYECKHUX
yrieBoiopooB. lIpeAcTaBieHHEe O MEXaHW3Me
peaKiui AeKTPOPUILHOTO 3aMEeIIEeHUSI.
Brrunciienns: — yCTaHOBIIEHUE CTPYKTYPHOU 1P
(dbopMyIIBI OPraHUYECKOTO BEIIECTBA HA OCHOBE €0
XUMUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIy4YCHHUSI.
IP| Tonyon: coctaB, crpoeHue, GU3MYECKUE U 1

XMMHUYECKHE CBOMCTBA (DeaI(I_II/II/I TaJIOTCHUPOBAHU A

u HI/ITDOBaHI/Iﬂ), INOJYYCHHUC MW TIPUMCHCHUC.

TOKCHYHOCTH APEHOB.
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[MpencraBneHre 00 OPUEHTHPYIOUIEM JCHCTBHU
3aMEeCTHUTEJICH B OCH30JIbHOM KOJIBIIE Ha MpPUMEpPE
KapOOKCUITHHOM,

AJIKWJIbHBIX paarKalioB,

FHﬂpOKCHHBHOﬁ, AMHWHO- W HUTPOI'PYIIIIBI, aTOMOB

raJIOreHOB.
XHUMHYECKHE CBOMCTBA OeH30J1a U €ro
TOMOJIOTOB: OKHCJIEHHE TOMOJIOTOB O€H301J1a.
I'eneTnueckas CBSI3b yriaeBOJAOPOJIOB,
MPUHAJJICKAITUX K PA3JIMYHBIM KJ1accam
Crioco0n1 MOJTYYEHHUS apOMaTHUYECKHUX
YTJIEBOJOPOOB. Oco0eHHOCTH XUMHUYECKUX

CBOMCTB cTupoa. [lonumepuszanus ctupoia.

Bpruncinenusi: — yCTaHOBJIEHUE CTPYKTYPHOM
(opMysIbl OPraHUYECKOTO BELIECTBA HA OCHOBE €ro

XAMHUYECKUX CBOMCTB MJIH CITOCOOOB IMOJIYYCHUA.

2y

Tema 5. I[IprpoaHbIe HCTOYHUKH YIJI€BOAOPOI0B U X MepepadoTKa

d+2)q

[Tpuponnsie UCTOYHUKH YIJIE€BOAOPOIOB.

[Ipuponnplii Ta3 W TOMyTHbIE HE(PTSIHBIE Tas3bl.
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Hepts uw e€  mnpoucxoxnenue.  CrocoObl

nepepaboTku  HePTH:  TMEpPeroHkKa,  KPEKUHT

(TepMUYECKHil, KATATMTUYECKUI ), TUPOJIU3.

I'eneTnueckast CBA3b MEXAY Pa3IUYHBIMU KJIACCAMU 1
YTJIEBOJIOPOAOB.
['eneTnueckas CBsI3b MEXKAY PA3JIMYHBIMU KJIACCAMU 1P
YTIIEBOAOPOAOB.
[IponykThl nepepabOTKu HEPTH, UX MPUMEHEHUE B 1
MPOMBIIUIEHHOCTH U B ObITY. KameHHBIN yroyip u
OPOAYKTBI €ro mnepepadoTku. [lemoHcTpaums: —
koJuiekiuu «HedTb» u «Yronby.
Bpruucnenus: — onpenerneHue  MOJEKYJISPHOU 1

(GOpMYITBI KHCIOPOAOCOIEPIKAIIETO OPTraHUIECKOTO

BEIIECTBA [0 MAaCCOBBIM JIOJSM  DBJIEMEHTOB,
BXOJAIIMX B €ro cocTtaB; Mo wmacce (00BEMY)
MPOJIYKTOB CTOpPaHUs; IO KOJWUYECTBY BEIIECTBA
(macce,

00BEMY) TPOAYKTOB PpEAKIIUU  W/WIH

HCXOAHBIX BCIICCTB.
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VYpok 00600111eH1SsT MaTepraia TEMBI. 1P
Pasnen 3. Kuciopoaconep:kamue opranndeckue coeaxunenus (12 1)\(364)
3y Tema 6. CiupTsl. PeHou Tema 7. CiupThl. ®eHoI 94
[IpenenbHbIe OAHOATOMHBIE CIMPTHI. MeTaHo 1 1
ATAHOJI: CTpOeHHue, (PU3nYecKkue M XUMHUYECKUE
CBOMCTBa (peakuuMu C aKTUBHBIMU METaJJIAMH,
rajJlor€HOBOJIOPO/IAMU, TOPEHHE), NPUMEHEHUE.
Bomopoansle  CBSI3M  MEXAY ~— MOJIEKYyJaMU
crupToB. /[lelicTBME MeTaHONAa W 3TAHOJA Ha
opraHusM uesnoBeka. JlabopaTopHbIe OMBITHI: —
TOpEHUE CHOUPTOB, — OKHUCJIIEHHE JTaHoJa
okcusioM meau(Il).
[IpenenbHble  OAHOATOMHBIE  CHOUPTHI:  U30MEPHS, 1
knaccupukanusa. PuznyecKre CBOMCTBA aAJKaHOJIOB.
JleMOHCTpanus: pacTBOPUMOCTb CIIMPTOB B BOJE.
CnocoObl MOdy4YeHUs: U MPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.
XUMHYECKME CBOMCTBA AJIKAHOJIOB: JETUApaTalNH, 1
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OKHUCJICHHUA, BBaHMOHeﬁCTBHG C OpPraHN4YCCKHMU

N HCOPraHN4YCCKUMH KHCIIOTAMMH. IIpeacraBiaeHue o

MCXAaHHN3ME DeaKHI/Iﬁ HVKJ'ICO(bI/IJ'IBHOFO 3aMCIICHU .

JlemoHCcTpauumu: 1. BzaumonelictBue  3Ta”osa
¢ HarpueMm. 2. OKHCIE€HHE STWIOBOIO CIHpTa
TUXpOMaTOM Kaimusg (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMATEPHAJIOB).

MHoOroaromMHble  CHHAPTBHL. OTWIEHIVIMKOJIb U

TJIMLEPUH: CTPOEHUE, (PU3HUUYECKUE U XUMUYECKHE

CBOMCTBa (B3aMMOJAEHMCTBHE CO UIEIIOUYHBIMU

METAJJIaMHM,  KAa4eCTBEHHass  peakuuss  Ha

MHOT'0aTOMHbBIE CIUPTHI). JleiicTBUE Ha OpraHu3M

YeJ0BeKa. IIpumenenue [IALIEpUHA "

sTUeHraukons. JlabopaTopHble ONBITBI: —

B3aMMOJICUCTBUE TJMLUEPUHA C THUAPOKCUIOM

meau(Il).
MHoroaTtoMHbIe CIIMPTHI: B3aMMO/JICHCTBUE

C OpTraHMYCCKUMHU U HCOPraHNUYCCKUMH KUCIIOTaMU.
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[Ipocteie  »duppl, HOMEHKJIATypa U U30MEpPHS.

OcoberHoCTH GU3UYECKUX U XUMHYECKIX CBOMCTB.

®deHon: cTpoeHHE MOJIEKYJbI, (U3NYECKUE U
XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (peHOIIa.
[Tpumenenue dhenomna. Berancnenus
— [0 YPaBHEHUIO XUMUYECKOHN peakinu (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA UIIH
MPOJIYKTa PEAKIIUHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX

BEIIECTB WK MIPOYKTOB PEAKIINHN).

@deHONI:  B3aMMHOE  BIMAHHE  TUIPOKCOTPYIIIHI
u OeH3onbHOTO simpa. OCOOCHHOCTH XUMHUYECKUX
cBoicTB (peHosa. KauecTBeHHbIE peakiuu Ha (HEHOJI.

®enonpopManbAeTuaHas CMOJIA.

[IpakTrueckas pabota No 4, Pemenue
AKCIEPUMEHTAIbHBIX  3aa4 1o Teme «CHUpThI

U (hEHOJBDY.

Ta

Tema 7. Aabaeruabl. KapooHOBbI€ KHCIOTBI.

Tema 8. Anbaeruabl. KapooHoBbIe KHCJIOTBI.

21y
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Cio:xxHbIC YPUPBI

Caoxuabie 3¢pupsbl. ZKupbl

Anbaeruanl 51 KETOHBI. dopMabieTu/I,

alncTaJibACTHU . CTPOCHHUC, CI)I/I3I/I‘IGCKI/IC u

XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA H

BOCCTAHOBJICHHS,  Ka4eCTBCHHBIC  PEAKIIUH).
JlaGopaTopHBIE OMBITHI:
—  OKHUCJIEHHE  aJIbJIETUIOB  aMMHAYHBIM

pactBopoM okcuaa cepedpa(l) u rumpokcumIom

meau(1l).
DNEKTPOHHOE CTPOCHHE KAPOOHUIIBHOW  TPYIIIIHI.
['omonornueckue  psiabl  ajdbACTUIIOB U KETOHOB:
MU30MEpHSL.
[IpencraBnenue 0 MEXaHU3Me peaKIui

HVKJ’IGOd)PIJ'IBHOFO IIPHUCOCAMHCHUA aJIbACTHUAOB.

dopManbAeru/l, aleTAIBAEIUA: OJIyYeHUE U
MIPUMEHEHHUE.

AIIETOH: CTPOCHHE, (busmueckue u

XMMHUYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA U
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BOCCTaHOBJIeHI/ISI), ITOJYYCHHC 1 ITPUMCHCHUC.

Brerancnenus: OTIpeeNICHUE  MOJICKYJISIPHOU
(dbopMysIBI OPraHUYECKOTO BEMIECTBA 1O MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; IO Macce
(00BEMY) TPOAYKTOB CrOpaHHs; II0 KOJHYECTBY
BelecTBa (Macce, 00bEMY) MPOTYKTOB PEAKIIUU U/WUITU
UCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOMH
dbopMysbl OPraHUYECKOTO BEIIECTBA Ha OCHOBE €ro

XUMUUYECKUX CBOMCTB UM CLIOCOOOB MOITYYCHHUSI.

Ypoxk 0000111eHHS] MaTepyraia TEMBI.

OIHOOCHOBHBIE  MpeNeNibHbIe  KapOOHOBBIE

KHCJIOTBI. MypaBbuHAsi W YKCYyCHas KHUCIOTHI:
cTpoeHne, GU3NIECKUEe U XUMHUYECKHE CBOMCTBA
(cBoiicTBa, oOOmMe JJs  Kjacca  KHCJOT).
[Ipaktuueckas padota Ne 2. CoiicTBa pacTBOpa

YKCYCHOU KHUCJIOTBI.

OCOOEHHOCTH ~CTPOEHHSI MOJIEKYJT KapOOHOBBIX

kucinor. W3omepus u HOMeHKiarypa. Boumoponnsie
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CBA3U MCIKAY MOJICKYJIaMHU Kap6OHOBI)IX KHCJIOT.

OI[HOOCHOBHBIG IMpCaCIbHBIC Kap6OHOBI>I€
KHMCJIOTHI: p€aKkiuun C y4aCTHCM YIJICBOAOPOAHOIO

paaMKana.

MypaBbrHass U yKCyCHas KHUCJIOTBI:  peaKuus

TepUPUKALINU, TTOTYYCHHE U IPUMEHEHHE.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
Mmuoroo0pasue KapOOHOBBIX KHCJIOT.
[IpencraBurenn  BBICHIMX  KapOOHOBBIX  KHCIIOT:

IMaJIbMUTHUHOBAA, JUHOJICBAsA, JHMHOJICHOBAA KHCJIOTHI.

OcobenHoctu CBOIICTB HeNpeaeTbHbIX
¥ aPOMATUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX

KHCJIOT, FI/II[pOKCI/IKap6OHOBBIX KHCIIOT.

CTCapI/IHOBaH Hn OJCHHOBAas  KHCJIOTBI KakK
NpCaACTAaBUTC/IM BBICHINX Kap6OHOBI>IX KHCJIOT.
Mpbl1a KaKk COJM BBICHIMX Kap6OHOBBIX KHCJIOT,

UX MOIOIIEE TEUCTBHUE.

[loHsiTue O CMHTCTHUYCCKHUX MOIOIINX cpeaACTBaAX
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CMCO).

[Ionsitue o IIPONU3BOJHBIX Kap6OHOBI)IX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHTMApHAAX, TAJIOTCHAHTHUAPHUIAX,

aMMaax, HUTpujaax.

CrnoxHble abupsl  Kak MIPOU3BOIHBIC

Kap60HOBI)IX KHCJIOT. FI/II[pOJ'II/IS CJIOZKHBIX

3(upoBs.

Cnoxubie >¢upnl. ['omonorudeckuit psua, ooOIas

dopmyna, ©3oMepUs U HOMEHKJIATYpA.

[IpakTnueckas pabora Ne 5. Pemenne
AKCMEPUMEHTANIbHBIX 3a7a4 1no teme «KapOoHoBbIE

KUCJIOTHI. CIIOKHBIE 2PUPBI.

Kupsl. I'mapoimn3 xupos. IIpuMmeHeHne xupos.
buonorundeckass posib kupoB. Brrumcienus: —
[0 YPaBHEHHMIO XMUMHUYECKON peakuuu (Macchl,
00bEMa, KOJIMYEeCTBAa MCXOAHOTO BEIIECTBA WIIU
MPOAYKTa pEeakuMh MO M3BECTHBIM  Macce,

00bEMY, KOJUYECTBY OJIHOTO M3 HCXOJHBIX
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BEIIECTB WK IPOYKTOB PEAKIINHN).

XKupsr: crpoenue, puzndeckre CBOMCTBA.
Oco00EHHOCTH CBOWCTB KHPOB, COJEPKAILIUX OCTaTKU

HCTIPCACIIbHBIX JKUPHBIX KHUCJIOT. )KI/IpBI B IIpUPOJIC.

Kontponpnass ~ pabora:  «Kucmoponconepskarime

OPraHUYCCKUC COCINHCHI).

2y

Tema 8. YrieBoanl

Tema 9. YrieBoanl

6 u

VYraeBoasl: COCTaB, KJIaCCI/I(bI/IKa]_II/IH

yIIeBoJOoB (MOHO-, M- M IOJHCAXapHUIbl).

I'moko3a —  mOpocTedmuii  MOHOCaxXapu:
OCOOEHHOCTH CTPOEHHUS MOJEKYJbI, (hU3ndeckue
U XUMHUYECKHME CBOMCTBa (B3aMMOJIEUCTBHE C
rugpokcugom Mmeau(Il), okucieHne aMMHUaYHBIM
pactBopoM okcuaa cepedpa(l), BoccraHoBIeHHE,
OpO’KEeHHE TIIFOKO3bI), HaXOXJCHHE B MPUPOJIE,
npuMeHeHne, Onosornyeckasi pojb. @OTOCHHTE3.

DpyKTO3a KaK U30MEpP IIFOKO3BI.

Onruyueckas N30MEPHUS. Kospuato-1ienyast
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TAYTOMCPpHUA Ha IIpUMCPC  MOJCKVJIBI ~ TUIFOKO3bI,

MPOCSKIIMMU Xeyopca, (X,B'aHOMeDBI TJIFOKO3bI.

MoHocaxapuapl:  rajakrosa,  pubos3a,  Je30K-

CI/IDI/I603a. duznyeckue CBOMCTBA U HaXO0XACHHUC

B mipupojie. JlaGopatopHbiii onwIT: B3aumopeiicTBue

pacTBopa IoKo3sl ¢ ruapokcuaom meau(Il).

Caxap03a — HOPCACTAaBUTC/Ib AHNCAXAPUIOB,
THAPOJIN3, HaXO0XJICHHNC B IIpupoac )41
IOPUMCHCHHUC. KanMaJ'I n OCII0JI03a Kak

npupoanbie noiumepsl. CTpoeHHE Kpaxmania u

HeJUTIoNOo3bl. Pu3nyeckue U XUMHYECKUE
CBOMCTBa Kpaxmana (THUIPOJW3, KadeCTBEHHAas
peakuust ¢ uoaoM). JlabopaTOpHBIM OMBIT: —

B3aMMOJICHCTBHE Kpaxmalia C HOJA0M.

Jucaxapuner: MaJIbTO3a 51 JIAKTO34a.

BoccranaBinuBaomupe UM HEBOCCTAHABIMBAIOLINE
nucaxapupl. Ilonmucaxapunpl: raukoreH. CTpoeHue

MaKpOMOJICKYJI TJIMKOI'CHA.
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XWUMUYECKUE CBOMCTBA LEJUIIOJIO3BL: THIPOJIN3,
noysiyuenue 3¢pupoB  meonao3bl.  [lonsitue 06
UCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a, alleTaTHBIN

MIEINK).

Pa3nen 4. A3oTconep:kamue oprannveckue coequHenus (3 1)\(94)

RY |

Tema 9. AMHHBI. AMUHOKHCJI0THI. bejikn

Tema 10. AMUHBI. AMMHOKHCJIOTHI. BeJiku

9y

AMuHbpl. MeTUJIAMMH ¥ aHUJIUH: COCTasB,

CTPOCHHC, d)I/I3I/I‘{eCKI/I€ 1 XUMHYECKHE CBOMCTBA

(ropeHue, B3anMOJIEHCTBUE C BOJIOU U

KHUCJIOTaMHU ).

Knaccuduxanus AMHHOB: anudaTuiecKue
U apOMaTHUYECKUE; TIEpBUYHBIE, BTOPUYHBIC
U TperuuHble. AMuHBL  u3omepus. CrocoObl
MOJIyYeHUsI U MPUMEHEHUEe anudaTuuyecKuXx aMHHOB.

[TonydyeHnre aHUIMHA U3 HUTPOOEH301a.

BzanmHoe BiusHHE rpymni aroMOB B MOJICKYIJIC

AHWJIMHA. Ocobennoctn XUMHNYCCKHX CBOMCTB
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aHuinuHa. KadecTBEeHHEBIE pPCaKOIM HA  AHWIIMH.

AMMWHBI: AJKWJINPOBAHHC, BBaHMOHGﬁCTBﬂe

NEPBUYHBIX AMUHOB C a30THUCTOM Kuciaorod. Comm

ATKUJIAMMOHHUSL.
AMMHOKHUCIIOTBI KaK amoTepHbIe
OpraHuyeckue coequHeHus. Du3NUecKue Hu
XUMUYECKHME  CBOMCTBA  aMUHOKHCIOT  (Ha
npuMmepe riauiuHa). buonornueckoe 3HaueHue
aMUHOKHUCIOT. [lenTusl.
Homenknarypa Y U30MEPHSL. OtnenbHbIE
NPEACTABUTENI (-aMUHOKUCIIOT: TJIMIUH, aJaHUH,

d)eHI/IJ'IaJ'IaHI/IH, CCpPHUH, INIYTAMHWHOBAA KHUCJIOTA, JIM3HUH,

OHUCTCHUH. OnTtryeckas HN30MCpHUSA aMHWHOKHCJIOT! D-

1 L-aMUHOKHCIIOTHI.

Peakius nmonukoHIeHCcaMu, 00pa3oBaHUe MENTHIHON

cBs3u. JlemoHcTparus: PactBopenue O€IKOB B BOJE.

benkn kak mHpUpPOIHBIE BBICOKOMOJIEKYJISIPHBIE

COECIMHECHMUS. [lepBruuHas, BTOPUYHAS WU

82




TPEeTUYHAasE CTPYKTypa OenkoB. XUMHUYECKUE

CBOMCTBA OCJIKOB: Tuapoin3, JACHATypalusd,

KauyeCTBEHHbBIC peaxiuu Ha OenKu.

JleMOHCTpauuu: — JeHaTypamus OelIKoB MpHu

Harp€BaHWH, — OBCTHBIC pCaKIINH OEIKOB.

[loustne 00 A30TCOACPKAINX T'CTCPOLHUKIINYCCKUX

coeMHEeHUsX.  [IMpUMUAMHOBBIE W TYPUHOBBIE
ocHOBaHMs.  HyKJIEHWHOBBIE  KHCIIOTBI: _ COCTaB,
CTpOCHHE U OWMOJIOTUYECKAs POIIb.

[TpakTnueckas pabora No 6. Pewenue
IKCIIEPUMEHTATILHBIX 3azaq 1o TeMe

<<A30Tcoz[ep>1<amne OpPTraHUYCCKUC COCAMHCHUA.

Pa3neu. 5. BoicokoMoJieKyJIsipHble coequHeHus (249)\(64)

Tema 10. [lnacTmaccel. Kayuyku. Bosiokna

Tema 11. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

OcHOBHBIC ITOHATHA XUMUHN

BBICOKOMOJICKYJIAIPHBIX COeﬂHHeHHﬁZ MOHOMCD,

IIOJINMCDP, 3BCHO, CTCIICHDb

CTPYKTYPHOE

moJimMepun3auu, CpCaHAsad MOJICKYJIApHAsA Macca.
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OcHoOBHBIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJIIPHBIX COCIMHECHUN —

NOJIMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.
[IpencraBnenue 0 CTEPEOPEryJIAPHOCTH
M HAJMOJICKYJISIDHOW  CTPYKTYpPE  TOJUMEPOB,
3aBUCUMOCTh __ CBOWICTB  MOJHMMEPOB  OT WX
MOJIEKYJISIDHOTO ¥ HAAMOJEKYJIIPHOTO CTPOCHHUSL.
JemoHcTpanus oOpasnoB pe3uHbl. Buaeodparment
«BynkaHu3auus pe3uHbD.
[Ipaktuueckas pabora Ne 7. Pemienue skcnepumeH-
TalpHBIX  3amady 1o  Tteme  «Pacno3naBanue
OPTaHUYECKUX COCTUHEHUIN.

[lnacTtmacchl  (IOJIMATUIICH,  TOJIMIPONHIICH,

HOJIMBUHWIXJIOPUA, HOJUCTHUPOJI). HaTypanbHBIN

A CHHTETHYECKHE Kaydyykd (OyTaJaneHOBBIN,

XJOPOIIPEHOBBIM M M3OIPEHOBLBIN). BoJiokHa:

HaTypaJbHLIE (XJIONOK, IIEPCTh, MIETK),

HCKYCCTBEHHBIE (AlleTATHOE BOJOKHO, BHCKO03a),
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CUHTCTHYCCKHUC (KaHDOH )41 J'IchaH) .

I[CMOHCTpaHI/IH: — O3HaKOMJICHHUC C 06p8,3HaMI/I
IMPUPOIHBIX u HNCKYCCTBCHHBIX BOJIOKOH,

IJIACTMACC, Kay9yKOB.

[1nacTmaccsr: NOJIMMETUIIMETAKpUIaT,  IOJH-
KapOoOHaThl, ToOJNUATHWICHTepeTanar. YTuiauzanus
U TiepepadoTKa MIACTUKA. DIaCTOMEPhI: CUIMKOHBDIL.

[TonmuMmepsl  crienmaapbHOr0  HazHaueHust (TedJioH,

KCBJIap, QJICKTPOIIPOBOJAIINC IIOJIMMCPBI,

OropasiaracMale IOJIUMEDHI).

[IpakTnueckas pabora No 8. Pemenne
AKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Pacrno3HaBanue

ImaacTMacC 1 BOJIOKOH»

Pa3nen 6*. UTorosoe mosropenue (14)\(54)

1P

HToroBasi kOHTpoJLHAsA padoTa 3a kypc 10

KJ1acca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

Pa3INYHbIMU KJIaCCaMHU OPIraHUICCKUX COGI[I/IHGHI/Iﬁ

2P
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[loBTOpenue.  Bpruucienus: —  OmNpenescHHE
MOJICKYJIIPHOW (POPMYJIBI OPTraHUYECKOTO BEIIECTBA
0 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0
cocrtaB; Mo Macce (00BEMY) MPOTYKTOB CTOPAHUS; TIO
KOJIMYECTBY BemecTBa (Macce, 00bEMY) TPOTYKTOB
pPEeaKIMK U/UIN UCXOJIHBIX BEIIECTB; — YCTAaHOBJICHHE
CTPYKTYpHOU (DOpMYJIbI OPraHUYECKOro BEIEeCTBA Ha
OCHOBE €ro XHMHYECKHX CBOWCTB WM CIIOCOOOB

IMOJIY4YCHHUS.

2P

1 g B Heae10, Bcero 35 4, 3 4 B Hegear0, Bcero 105 4,

U3 HUX 3 4 — pe3epBHOE BpeMsl u3 Hux 10 4 — pe3epBHOe BpeMms

TEMATHUYECKOE INTAHUPOBAHUME YYEBHOI'O TIPEJIMETA «XUMMSD»
11 KUIIACC «OBIIAA U HEOPTAHUYECKASA XUMMUA»

Ba3oBbiii ypoBenb (1 yac) Yriay0aénnsblii yposenb (1+2uaca)

Komn-Bo

qacCoB

Pa3nen 1. Teopernueckune ocHoBbI xXumuu (124\36 )

Komn-Bo

qacoB
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34 Tema 1. Ctpoenue atoma. Ilepuoanyecknii 3aKoH 1 (8+1)u
Ilepuoauyeckas cucrema xumudeckux 3jiemenToB /[. U. MenaesieeBa
1| Xumnueckuii snemeHT. AtoMm. Sapo aroma, 1
W30TOIIHI.
KopnyckynapHO-BOJIHOBOW Jyalii3M, JBOWCTBEHHAs 1
npuposia  snekTpoHa.  CTpoeHHe  AJIEKTPOHHBIX
0007109€K aTOMOB, KBAHTOBBIC YHCIIA.
Pacrnipenenenue AJIEKTPOHOB o aTOMHBIM 1
opOuTaIsIM; OPUHIMI MHUHUMYMA SHEPTUH, TPUHIIMIT
[Taynu, npasuno XyHna.
1| DnextpoHHas o0oJouka. DHEpPrTuyecKue 1
YpOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-,
d-amementbl.  OCOOCHHOCTH  pacIpeeeHuUs
AJIEKTPOHOB MO OpPOUTANISIM B aTOMax JJIEMEHTOB
MEPBBIX  YETBHIPEX TEPHOJOB.  DIIEKTPOHHAS
KOH(UTypaiusi aTOMOB.
DJNEeKTpOHHBIE KOH(MUTYpaIlM aTOMOB JJIEMEHTOB 1

MEPBOr0 —  YETBEPTOrO  IMEPUOJOB B OCHOBHOM
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141 B036y}KI[éHHOM COCTOsAHHNU, QJICKTPOHHBIC

KOH(UTypalvi HOHOB.

Iloustue 06 OQHCPIruv MOHM3AIIMH, SHCPIMHU CPOACTBA

K JIEKTPOHY. DIEKTPOOTPULIATENBHOCTb.

[lepnommueckut 3axkoH u  Ilepuogmueckas
cucreMa Xxumuueckux snemento  J[. U
MenpaeneeBa. CBsi3p NMEPUOJIMYECKOTO 3aKOHA H
[lepunonnueckoi CUCTEMBI XUMHYECKUX
anemeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOU
TEOpUEH CTPOECHHUS aTOMOB 3aKOHOMEPHOCTHU
W3MEHEHHSI CBOWMCTB XHMHUYECKHX 3JIEMEHTOB
u 00pa3yeMbIX HMH TIPOCTBHIX U  CJOXKHBIX
BEILIECTB [0 TpyNnamM W MEpHOJIaM. 3HAUYCHHE
nepuoanueckoro 3akoHa /. 1. Meneneena.
JdemoHcTpauus
Buner  T1abmuny  «llepuoguyeckas  cucrema

XUMHUYECKUX dJIeMeHTOB [[. 1. MenaeneeBay

O00011IEHNE U CUCTEMATHU3ALUAS IO TEME.
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Pabota ¢ recramu B hopmate EI'D

YPOK KOHTPOJIS 3HAHUU MaTepUaIa TEMbI 1P
Pa6ota ¢ Tecramu B hopmate EI'D
44 Tema 2. CTpoeHue BemecTBa. MHOrooopa3ue BelniecTn 10 4
CrpoeHnue BemniecTBa. XUMUYECKas CBsI3b. Bubl 1
XUMHUYECKOM CBsI3M (KOBaJCHTHAs HEMOJSpHAs U
MOJISIpHAS, MOHHA, MeTaJuInuecKas).
MexaHu3Mbl oOpa3oBaHuUs KOBQJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBIM U JOHOPHO-
aKIETITOPHBIN). Bonoponnas CBSI3b.
BaneHTHOCTS.
DHeprus 151 JUTMHA CBSI3H. [TonsapHOCT®, 1
HaMpaBJICHHOCTh W  HACHIIIAEMOCTh KOBAJICHTHOM
ces3u. Kparaeie cBsa3u.  BogopoaHas — CBs3b.
MexxMONEKYIIApHBIE B3aUMOJCHCTBUS
BaneHTHOCTP ¥ BaJICHTHBIE BO3MOXHOCTH AaTOMOB. 1

I'ubpunmnzanus ATOMHBIX opOHTaAIEH. CBs3b

AJIIEKTPOHHOU MOJIEKYJI C Ux

CTPYKTYPBI

89




T€OMETPUUECKUM CTPOCHHUEM (Ha npuMepe
COEMHEHUI AJIEMEHTOB BTOPOTO MIEPUOIA).

DNeKTpoOTpUIATETLHOCTh. CTENEeHb OKUCICHUS.

Honbpl: kaTMOHBI W  aHHOHBL.  BemiecTtBa

MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHS.

3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. [HIIBI

KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

JlemoHCcTpanus

Moenu KpUCTaIINYECKUX PEMIETOK
[IpencraBnenus 0 KOMILJICKCHBIX COCTMHCHUSIX.
Cocrasn KOMIIJICKCHOT'O HOHA: KOMILIEKCO-

O6pa3OBaTCJ'IB, JIUTra”HAbI. KoopanHammoHHOE YHCIIO.

Homenknartypa KOMILIEKCHBIX COEIMHEHU.

3HaueHne KOMIUIEKCHBIX coenuuaeHni. lloHsTue

0 KOOPJIWHAIIMOHHOW XUMUHU.

[TonsiTne 0 qUCHIEpCHBIX cucTeMax. VICTUHHBIE U

KOJUIOMJIHbIE ~ pacTBOpbl.  MaccoBas  nmouis

BEIIIECTBA B pPacTBOPE.
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CnocoObl  BBIpOKEHHS KOHIIEHTpAIlMd  PAaCTBOPOB: 1
MaccoBas JI0Ji1 BEILECTBA B PacTBOPE, MOJIIpHAs
KOHIICHTpAITHSI.
Haceimennsie Y HEHACBHIIIICHHBIC PacTBODHI, 1
pacTBOpUMOCTh. KprcTamioruaparsl.
Bbrunciaenus
C MCTOJIb30BAaHUEM  TOHATHM  «MaccoBas  JOJIA
PacTBOPEHHOTO BEIIIECTBAY, «MOJISIpHAast
KOHIICHTpaIsH»
1| Knmaccudukaiyss HEOPraHHYECKUX COCIUHCHHI. 1
HomeHnkinaTtypa ~ HEOPraHMYe€CKMX  BEIECTB.
['eHeTnyeckas CBSI3b HEOPTAHUYECKUX BEIIECTB,
MPUHAICKAITUX K Pa3IMYHBIM KJlaccaM
(5+1)u Tema 3. XumMuyeckue peakiuu (17 +1)u
Buruucienus 1P
— Macchl BemecTBa WM 00bEéMa Ta3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM

00bEMY OJHOTO M3 YUYACTBYIOIIUX B PEAKIIMU BEILIECTB;

91




— MAaCCOBOM JIOM ¥ MOJISIPHOM  KOHIICHTPAILIUH

BCIICCTBA B paCTBOPC

Borunciienust
— Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOIYKTA
peakuuu, €cilid OJHO U3 BEUIECTB JaHO B BHJIE
pacTBopa  C ONpPEeACIEHHOMW  MAacCOBOM  JIOJIEH

paCTBOpéHHOF O BCIIICCTBA

XuMuueckas peakuus. Kiaccudukanus
XAMUYECKUX PEAKUMM B HEOPraHWYECKOU W
OPraHMYEeCKON XUMUU. 3aKOH COXPaHEHHS MaCChl
BEIIECCTB, 3aKOH COXPAHEHUS W MPEBPALICHUS

9HCPI'vU IMpU XUMHUYCCKUX PCAKIUAX.

TennoBble ¢ ekt XUMUYECKUX  PEAKLUU.

TepMOXIfIMI/I‘-IeCKI/Ie YpaBHCHUA.

Beruuciaenust

— TerioBoro 3¢ dexra peaxuu
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CKOpOCTB PCaAKINU, ec 3aBUCHUMOCTD oT

paznuuHbiX (akTopoB. OOpaTuMble peaKIUH.
XuMuueckoe paBHOBecue. DaKTOPbI, BIHSIOIINE
Ha  COCTOSHHE  XHMHUYECKOTO  PaBHOBECHS.
[Tpuuanmn Jle [latense.

IIpakTnueckasi pabora
Ne 1. BnwumsHue pasznauuyHblXx (PaAKTOpOB Ha

CKOPOCTb XUMHYECKOM pCaKnuu.

['omorennsie u rereporeHHele peakuuu. Karamus
Y KaTaJau3aTophl.
Koncranta xumuuyeckoro pasHoBecus. DaxTopsl,

BIIMAIOLIME HA IOJIOKEHUE XUMHUYECKOTO PaBHOBECHS:

TEMIIEpATypa, AABICHUE WU KOHLIEHTPALMU BEIIECTB,

ydacTByromux B peakuuu. [Ipuamun Jle [larense.
IIpakTnueckas padora

Ne 2. Bausitnue paznuuHbiX (aKTOPOB HA TOJIOKEHUE

XUMHUYCCKOI'0O paBHOBECHS.

DnekTponuTrueckas auccoruanus. CHbHbIE U
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ci1abble 3JEKTPOIUTHL. Peakiuy noHHOTO
oOMeHa.
JlaGopaTopHasi pabora

— MPOBEACHUE PEAKLINI HOHHOTO 0OMEHa

BeimonneHue ynpamHeHHﬁ nmo TtemaM: CuiIbHBIC
U cl1a0bIe QJICKTPOJIUTEI. CreneHb Jucconuanmnu.

Peakuuu noHHOTO oOMeHa.

Pewrenne 3anay no reme: XuMHUYECKOE paBHOBECHE

CunbHble u crnabble 3nekTponautsl. Cpena
BOJHBIX pacTBOpOB BEILIECTB: KHcIas,
HEWUTpaJbHasl, IEJITOYHAS.

Ilouatue o BomopoaHoM mokazareine (pH)

pacTBOpa. I'vaposus OPraHUYECKUX u

HCOPraHM4YCCKHNX BCIIICCTB.

JlaGopaTopHas pabora
— ONpelleNIEHuEe Cpebl PacTBOPOB BEIIECTB C

MMOMOIIbKO YHHUBCPCAJIbHOI'O HHAUKATOPA.

HNonnoe mpowusBeneHue Bojabl. (Cpena  BOJHBIX
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Bonopoansiii mokaszarens (PH) pactsopa.

PaCcTBOPOB: KHCJIOTHAsA, HGfITpaHBHaH, mcJIouYHasdi.

IMaaponus coneil. 1
1| OKHuCANTENHEHO-BOCCTAHOBUTENBHBIE PEAKIIHH. 1
JdeMoHcTpauus
PaznoxeHne mnepokcujia BOJOpOAa B MPUCYT-
CTBUM Katanm3aropa. lloHsiTHe 00 3JEeKTpoau3e
pacIUIaBOB M _PAcTBOPOB coJiei. [IpuMeHeHue
AJIEKTPOJIU3A.
OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC pEeaKIIMH. 1
Crenenb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
ITpornecchl OKUCJICHUS U BOCCTAHOBIICHHS.
Baxneimme OKMCIUTENM W BOCCTaHOBUTENIH. MeTton
AJIEKTPOHHOTO OanaHca
DJIEKTPOJIU3 PaCTBOPOB M PACIIIIABOB BEILIECTB. 1
1P | Kortponbras padota 1 (1momyrosue) Kontponbnas padora 1 (TecT B popmare EI'D) 1
Pa3nen 2. Heoprannueckast xumus (164\514)
(8+1)u Tema 4. Hemera/Liibl 29 4
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Beruuciaenust

— Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA) MPOIYKTa

peakuuu, €CIM OJHO U3 BEIIECTB JaHO B BHJE
pacTBopa  C ONMPENCIEHHOM  MAacCOBOM  JOJIEH
PacTBOPEHHOTO BEILLIECTBA

Berunciienus

— J0JIK BbIXOJIa ITPOAYKTA PCAKIUN OT TCOPCTUUCCKHU

BO3MOKHOI'O

Hemetansl. Ilonoxenue HEMETAJLIOB B

ITeproanyeckoi CHUCTEME XUMHYECKHX
snemeHToB J[. M. MengeneeBa m OCOOCHHOCTH
CTPOCHHSI aTOMOB.

JdemoHcTpauuu

1. OOpa3ipbl HEMETAILIOB.

Bomopon. Ilomydyenue, ¢usmdeckne u XUMHUYECKUC
CBOMCTBA (peakuuu C MeTaylaMd U HEMeTallJlaMu,
BOCCTaHOBHUTEILHBIC CBOMCTBA).

JlaGopaTopHbIe ONbITHI
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1. KauecTBeHHBIE PCAKIUH Ha HCOPIraHNYCCKUC NOHBI

¥ KaTHOH BOJIOPO/I.

I'mppunael. TOMIMBHBIE SIEMEHTBI.

du3nyeCcKre CBOMCTBA HEMETAIUIOB. AJUTOTPONIUA
HEMETAUIOB (HAa TMpUMEpE KHCIOpOaa, Cephl,

dbocdopa u yriepona).

Kucnopon u 030H. Yraepon, HaxoxkA€HUE B IPUPOJIE,

AJIOTPOITHBIC MOIII/I(bHKaIII/II/I. AKTHBHDOB&HHBIﬁ

VIoJib, aicoporms. Dviiepersl, rpadeH, yriiepoaHbie

HAHOTPYOKH.

JleMoHCcTpaL U1
2. T'openue cepsl, hocdopa, xene3a, MarHus
B KHCIJIOPOJIE.
JlabGopaTopHbIe ONBITHI.

2. Ilonyyenue u coOupaHue ra3os.

XUMHUYECKUE CBOUCTBA BAXKHEUIINX HEMETAJJIOB

raJloreHoB M WX COCAWHEHHM  (OKCHIOB,

KHUCIIOPOJICOACPKAIIMX ~ KHUCJIOT, BOJOPOJHBIX
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coenuHeHnil). IIpuMeHeHHWe TajlOreHOB W UX

COCIUHCHUH.
["anorenoBo10pOABI. Baxuertiue KUCIIOPOJI-
coAepkKallue COCIUHEHUS TaJIOTCHOB.
JlaboparopHbie Y IPOMBIIIICHHBIE CIIOCOOBI

IMOJIYUYCHUS I'aJIOTCHOB. HpI/IMCHCHI/Ie TaJIOTCHOB U UX

COCTUHEHU.

XUMHUYECKUE CBOMCTBA BAXKHEUIINX HEMETALIOB.

Cepa u eé€ coemunenus. (OKcuabl, KUCIOPOI-

COZEpHKaIlNe KHUCJIOTHI, BOJIOPOJHBIE
coenuHenus). [Ipumenenue ceppl u €@
COETMHEHU.

Cepa. Haxoxxnenue B mpupoje, crnocoObl MoTydeHus,
dbuzndeckre U xuMuueckue cpoiicTBa. CepoBOIOPO/I,
cynmbumbl. Oxcun cepbr (IV), okcum cepwsr (VI).
CepHucras W cepHas KUCIOTBI W UX  COJH.
Oco0eHHOCTH CBOMCTB cepHOM KUCIOTHL. [[pumenenue

Cepbl U €€ COCTMHEHHUI.
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JlabopaTopHble U NPOMBILIUICHHBIE  CIOCOOBI

MOJIyYEHHUsT KHUcIopoaa. PU3NUECKHe U XUMHUYECKHUE
CBOWMCTBa  KHCIIOpOAA

n o30Ha.  lIpumenenue

KHCIIOpoaa v 030Ha. OKCUIBI U IEPOKCH/IBL.

XUMHUYECKUE CBOMCTBA BaAKHEUIIINX HEMETAJJIOB.

Azota u ero coemuHenus.  (Oxkcumpl,

KHUCJIOPOJACOJIEpKAIUE KHUCIOThI, BOJOPOHBIE

coenuHeHus). IlpumeHeHwe azora ©W  €ro

COCTMHEHU.
A30T1. HaxosxieHue B mpupojie, criocoObl MOTyYeHHUs,
bu3nYecKue W XMMHUYECKHe CBOMCTBA. AMMHUAK,
HUTPUJIBIL.
Oxcuapl a3ota. A30THCTass M a30THAsA KUCJIOTHI U UX
coii. OcoOEHHOCTHM CBOMCTB a30THOM KHCJIOTEHI.
[IpumeHeHue as3oTa U e€ro COeAUMHEHH. A3OTHBIC
yI00peHusI.

XUMHYECKHE CBOMCTBA BayKHEHIITNX

HeMetauioB. @Dochop © ero coeAUHECHUS.
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(Oxcuapl,  KUCIOPOACOAEpKAIIME  KUCIOTHI,
BOJIOPOJHBIE COCIMHECHHUS). [Ipumenenue

dbocdopa u ero coeTMHEHHMIA.

®ochop. Haxoxnmenne B  mpupoge, CHOCOOBI
MOJIY9CHUS, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA.
®ochuner u pochun. Oxcunasl docdopa, hochopnas

KHCJIOTa U €€ COIH

Meradbochopuags u  1mupodochopHas  KUCIOTHI,

dbochopucrtas wu  dochopHOBaTHCTAT  KHUCIOTEHL

[Ipumenenue docdopa U €ro COEIMHEHU.

docdopHbie ya0OpeHus.

XHUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAJIOB
(yrmepola W KpeMHHsS])) U HUX COCIUHCHUM
(OKCHIOB, KU CIJIOPOACOIECPIKAITUX KHCJIOT,
BOJOPOIHBIX COCIMHEHUN ). ITpumeHnenue

yIJIEPOJIa, KPDEMHUS U UX COSAUHEHUM.

OuU3nUeCKUEe U XUMMHUYECKUE CBOWCTBA  IMPOCTHIX

BEIIECTB, 00pa30BaHHbIX yriiepoaoM. OKcua yriaepoaa
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(1), oxcun yraepoaa (IV), yronpHas kuciaora u e€

COJIN. HpI/IMeHeHI/Ie IIPOCTBIX BCIICCTB,

06p3.30BaHHI>IX YIjepoaoMm, 1 €ro COCHHHGHHﬁ.

Kpemuuii. Haxoxnenue B mpuponie, CHocoObl

NOJIy4eHUs, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBA.
Okcun  xkpemuus(IV), KpEMHUEBas KHUCJIOTA,
cunukartsl. [I[puMeHeHne KpEMHUS U €r0 COCUHEHU.

CTGKHO, CTO IMOJYUYCHHC, BUAbI CTCKIIA.

1P

Boruuciaenust
— Macchl BellecTBa WM O00BEMA Ta3oB IO
W3BECTHOMY KOJIMYECTBY BENIECTBA, MAacce€ WIIA
00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUHU
BCIILIECTB;

Macchl (00BEMA, KOJIWYECTBA BEIIECTBA)
MPOIYKTOB PEaKIUU, €CIH OJHO W3 BEIIECTB

HMCCT ITPUMCCH

IpakTnueckne padoTbl

Ne 3. Pemenne skcneprMEHTABHBIX 3a7ad 10 TeMe
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«l astore”bn.

IIpakTnyeckue padorTbl 1
Ne 4. Pemenue skclepUMEHTAIbHBIX 3a/1a4 110 TEME
«Cepa u €€ coeTMHEHUS».
1 IIpakTH4yeckue padoThI 1
Ne 2. Pemenne sKcriepuMEHTAIBHBIX 3a7a9 110
teMe «Hemeramib
IIpakTnyeckue padorTsbl 1
Ne 6. Pemienne skcriepiMEHTAIBHBIX 3a7ad MO TEMeE
«A30T, pochop 1 UX COeTUHEHUS.
KonTpoJannasi padora 2
O6o0menne W cucTeMaru3auuds 10 TeMe 1
«Hemeramne». Pemenue 3agau B opmate EI'D
84 Tema 5. MeTainbl (21+3)u
1| Meramibl. [Tonoxenue METaJIOB B 1
[lepunonnueckoi cucreMe XUMHUYECKUX

snemeHTtoB JI. M. MenneneeBa. OcoOeHHOCTH

CTPOCHHSI

ANIEKTPOHHBIX  000JI0YEK

aTOMOB
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METAJUIOB.
JleMoHCTpaL U1

— 00pas3Iel METAIOB

OO6miass  XapakTepucTHKa  MeTauioB  [A-Tpyriibl
[leppoanyeckol CUCTEMBI XUMHUYECKHX 3SJIEMEHTOB.
Harpwnii U KaJIAU: IOJIyYEHHUE, busznueckue
M XHUMHUYECKUE CBOWCTBA, IPUMEHEHHUE IMPOCTHIX
BEIIECTB U UX COCANMHCHUIA.
JleMmoHCTpanuu

- B3aumoelcTBUE IIENOYHBIX M IICIOYHO3EMEIBbHBIX
METAJZIOB € BOJIOM  (BO3MOXKHO  MCIOJIB30BAHUE

BUJIEOMATEPHUAIIOB)

O6mast  xapakrepuctuka wmetawioB [[A-rpynmsl
[lepronyeckor CHUCTEMBl XMMHUYECKHX JJIEMEHTOB.
Maruuii ¥ Kanblui:  TMOJydyeHHe, (PU3HYECKUE
U XHUMHUYECKHUE CBOWCTBA, MPUMEHEHHE MPOCTHIX
BEIIECTB M UX coeauHeHu. JKECTKOCTH  BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHS.
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XHUMMYECKHE CBOMCTBA BaXKHEMIIMX METAJIJIOB

(HaTpuil, Kanui, KajablMid, MarHui, aJrOMUHHM,

IUHK, XpOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.
JlabopaTopHbIe ONBITHI

— KAYECTBEHHBIC PEAKIINY HA AHUOHBI U KaTUOH

aMMOHMSI,

— B3aWMOJICVCTBUE THUIPOKCHIIA ATFOMUHHUS C

pacTBOpaMH KUCJIOT U LIEJIOYEH;

—  Ka4eCTBCHHBLIC

pCaKIu Ha KaTHOHBI

MCTaJ1JIOB

AMIOMHUHMI: TIOJTydeHHEe, (PU3NYECKUEe U XUMUYECKUE
CBOWCTBA, INPHUMEHEHUE NPOCTOTO BEIMIECTBA U €TI0

COCIUHCHUH. AmdoTepHbIC CBOMCTBA  OKCHIa

" TUAPOKCHU A AJIFOMUHMUA, THAPOKCOKOMIIIICKCHI

AJIFOMMHUS.

O00061IeHne 1 cucrteMaTu3anus no reme «MeTauibl

rJIaBHOM nmoArpymnmns». Tect B popmare EI'D

1P

O6mme  ¢u3myecKkue  CBOWCTBA  METAJLIOB.
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CmiaBel  METAUIOB. JEKTPOXMMHUYECKUU  Psif
HaIpPsHKCHUN METaJlIoB.
JdeMoHcTpanun
— KOJUIEKIHS « MeTaibl ¥ CIUIaBbD).
— B3aUMOJICUCTBHUE MU C A30THOM KHCIIOTOU

Pa3IMYHON KOHIIEHTPalUn

OOmiast  XapakTepUCTHUKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynn)  Ilepuoamyeckoit  cuCTEeMbI
XUMHUYECKUX 3JIEMEHTOB. DU3NYECKUE U XUMUUYECKUE
CBOWCTBA XpoMa M ero coeguHeHuil. Okcuabl
u ruapokcuasl xpoma (II), xpoma (III) u xpoma (VI).
XpomaTel W IMXPOMAThl, HUX  OKHCIIUTEIIbHBIC

cBoiicTia. [lomyyeHnne u npumMeHeHue Xxpoma.

DU3NYECKNE U XUMUYECKUE CBOMCTBA MapraHila v €ro
coenuHennil. Baxxuelimue coenqunenus mapranna (I1),
mapranua (IV), mapranna (VI) u mapranua (VII).

HGpMaHFaHaT KaJinus, €0 OKUCIUTCIBHBIC CBOMCTBA.

OO6mme  crmocoObl  MOJYyYEeHHUS]  METAJLIOB.
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Meramnyprus

PacnipocTpaHEeHHE XMMHUYECKMX 3JIEMEHTOB-METAJIJIOB

B 3eMHOU Kope. PU3HNUecKrue U XUMHUYECKAE CBOMCTBA

kKenmeza M ero coeauHeHud. OKCHIBI, THIAPOKCHIBI
ucomn kemeza (I1) wmokeneza (I11). Ilomyuenue

1 IPUMCHCHUC JKCJIC3a U €TI0 CILJIAaBOB.

Menp: mnomydeHue, ¢GU3HUECKHE W XUMHYECKUC
CBOWCTBa, MPHUMEHEHUE IPOCTOrO0 BEHIECTBA M €TO0
COCTUHEHU.

[uak: mnonydyeHue, QUIHMYECKUE W XUMHYCCKUE
CBOMCTBa, MPUMEHEHUE MPOCTOr0 BEIIECTBA U €r0
coequHeHui.  AmdoTrepHbie CBOMCTBA  OKCHA

U THAPOKCHUIA UHKA, THIAPOKCOKOMIIJICKCHI IIMHKA.

Koppo3us wmetamoB. CriocoObl  3allUTHI  OT

kopposun. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.
Boruuciaenus

— pacy€Thl MacChl BEIIECTBA UM 00BEMA Ta30B
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II0 U3BECTHOMY KOJINYECTBY BELIECTBA, Macce
W11 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEaKLIUU
BEIIECTB; pacY€Thl Macchl (00bEMa, KOJIMYEeCTBa
BELIECTBA) MIPOJYKTOB PEAKILIUU, €CIIU OJHO U3
BEILIECTB UMEET NPUMECH;

— pacuéThl Macchl (00bEMa, KOJTMYECTBA
BEILECTBA) IIPOYKTA PEAKLIUHU, ECIIH OJHO U3
BEIIECTB JAHO B BUJIE PACTBOPA C ONPEAECIEHHON

MacCOBOU J0JIeH paCTBOpéHHOFO BCIICCTBA

IIpakTnueckue padoTbl
No 7. PelieHne sKcniepUMEHTAIBHBIX 33/lad MO TeMe

«MeTamibl TOOOYHBIX MOATPYIIID.

O06o0menue u cucrtematuzanus mno teme: «Ooime
cBoiictBa MeTauioB. OOmMe cmocoObl TOMy4YeHUs

MeTaiioBy». Pabora ¢ Tecramu B popmate EI'D

IIpakTnueckune padorTsl
Ne 3. Penienurie skcriepuMeHTaNbHBIX 33]1a4 110

TeMe «MeTauiely.
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O0001IeHe U cUCTEMATH3AIU 0 TeMe «MeTalbl

noOouHoi moarpynmns». Tect B popmare EI'D

O00011eHrEe U cucTeMaTu3anusa o TeMe « MeTaibDy. 1
TecrupoBanue\Pemrenue 3a1a4 B popmare EI'D
1 | 'eneTrueckas CBSI3b BEIIECTB 1
Brinonnenne ynpaxHeHnuil no teme «l'eHeTndeckas 1
CBSI3b KJIACCOB HEOPTAHUYECKUX COETUHECHUI
TecrupoBanue\Peenue 3amau B popmare EI'D
O6o6mienne W cucTemMaruzalusi 10 TeMe 1
«Hemeramnsl. Metamibey. Tect B popmare EI'D
1 | KonTposbHas pabota 2 1o teme | KontponpHas pabora 3 mo teme «Heopranmdeckas 1
«Heoprannueckas XUMus» XUMUS)
AHanu3 KOHTPOJBbHOI pabOTHI. 1P
AHanu3 KOHTPOJIBHOM pabOTHI. 1P
Paznen 3. Xumust u ku3Hb (449\8 9)
(4+1)u . Tema 6. Xumusi v ;KU3Hb Tema 6. MeTobl NO3HAHUS B XUMMH. (10+5)u
XuUMHUS U )KU3Hb
1|{Ponp xmMum B 0O0ECHEUCHHH DJKOJOTHYSCKOM, 1
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3HCpF€TH‘ICCKOﬁ 141 I'II/IIHGBOﬁ 6630HaCHOCTH,
Pa3BUTHH MCIWUIHNHLI. IlonsiTue o HAaY4YHBbIX
METOOdax IIO3HaHUA BCIICCTB H XHUMHYCCKUX

peaKkuum.

XUMHUsl TUIIKA: OCHOBHBIE KOMIIOHEHTHI, IHIIEBBIC
nobaBku. Poib xumuM B 00ecriedeHMHM MUIIEBOU
oe3zonacHoctH. KocMernueckne u mnapdromMepHble
cpeactBa. beitoBas xumus. [lpaBuna OGe3zomacHOro
UCIIOJIb30BaHUS CpEIICTB OBITOBOI XUMHH

B HOBCGILHGBHOﬁ ZKHN3HU.

XuMus B CTPOUTENIBCTBE. BaxkHeNIIe CTpOUTENBHBIE
MaTepuanbl  (LIEMEHT, OETOH). XHAMHUYECKOE

3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl U €ro MOCIEICTBHUA.

[IpencraBnenust 06 OOUIMX HayYHBIX TPUHIIMITAX
MPOMBIIILIIEHHOTO NOJTyYEHUs BaXHEHIIINX

BCIICCTB.

HaqubIe IIPUHIOMWIIBI  OpraHru3alvi XHUMHYCCKOI'O

npou3BoJicTBa. [IpoMbIlIeHHBIE CITOCOOBI MOTYyUEHHUSI
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BOXHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOACTBA
aMMHaKa, CEpHOM KHCJIOTHI, METaHOJIa).
[IpomblllIEeHHBIE  CHOCOOBI  TOJYYEHHS] METAJJIOB

H CIIJIaBOB.

IIpoOiemMa 11epepabOTKA  OTXOJOB M IMOOOYHBIX

IIPOAYKTOB. Ponp XUMHUHN B oOecrneyeHun

AHEpreTuyecKkor 0e30nacHoCTH. [IpUHIUIBI «3eNEHON

XUMHUIND).

YenoBek B MHUpE BEHNIECTB M MaTEPHANIOB:
BAKHENIIINE CTPOUTEINBHBIE MaTepualsl,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KPaCKH, CTEKJIO,
KEpaMHUKa, MATEpHAJIBl  JUIA  DJEKTPOHHUKH,
HAaHOMATEPUAJIbl, OPTAHUYECKNE U MUHEPAIBHBIE

yI00peHHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuabl,
KpPAacKH, CTEKJIO, KEpAMHKA.

MaTCDI/IaJ'IBI A1 3JICKTPOHUKH. HanotexHonoruu

XuMHud B CEIICKOM  XO3siicTBe.  OpraHuyveckue
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Y MUHEpPAJIbHBIE YI0OPEHHUS.

1| Xumus u  370pOBbE  4YeJOBEKa: MpaBuiia 1
WCIIOJB30BaHUsl  JIEKAPCTBEHHBIX IMPENapaToB;
IIpaBUJIa 0e30macHoro UCIIOJIb30BaHUs
npenaparoB OBITOBOM XWMHHM B IOBCEAHEBHOU

KU3HU

[MonroroBka k k\p B popmare EI'D (wacts 1) 1P

[MonroroBka k k\p B popmate EI'D (dacts 2) 1P

1P | UtoroBas koHTpoJIbHAS paboTa Urorosast koHTpoJibHas pabota B hopmare EI'D 1P

Urorosast kouTposibHas pabota B hopmate EI'D 1P

AHanu3 UTOroBOI KOHTPOJILHOU pabOThI 1P

1 g B Hexe10, Bcero 35 u,

U3 HUX 3 4 — pe3epBHOE Bpemsi

3 4 B Heaea10, Bcero 105 g,
u3 Hux 10 u

— pe3epBHOe BpeMsi

YpoBeHb 00yueHus

[IpakTuueckue paboThI

KouTposabHbie paboTsl

bazoBbiii

3

3

YrnyGneHHbIN

8
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