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[IporpaMmMa mo XMMUU Ha YpoOBHE cpeaHero oluiero oOpa3zoBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @eneparumny,
TpeOOBaHUN K pe3yabTaTaM OCBOEHHUs (QeaepanbHOl 00pa3oBaTEebHON IMPOTPAMMBI CPEIHETO
obmero oo6pazoBanus (POII COO), mnpencraBieHHbIX B DenepaibHOM TOCYJapCTBEHHOM
obpazoBarensHoM crtanmapte COO, ¢ yuérom Kounenumu mpernogaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTelbHbIX opranu3anusx Poccuiickoit denepanuu, pealu3yrOIMUX OCHOBHBIE
o0Opa3oBaTenbHbIE MPOTrPaMMBbl, U OCHOBHBIX MNOJOXEHHUH «CTpaTeruu pa3BUTHs BOCHHMTaHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsxenue [IpaButensctsa PO ot 29.05.

2015 Ne 996 - p.).
COJAEPKAHUE YYEBHOI'O ITPEJIMETA



10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

[Ipenmer opraHMyeckol XMMHHU: €€ BO3HHUKHOBEHWE, PA3BUTUE M 3HAYCHHE B IMOJYYECHHH
HOBBIX BEIIECTB U MaTepuasaoB. Teopus CTpoeHHs OpraHM4ecKkux coenquHeHui A. M. bytneposa, eé
OCHOBHBIE TOJIOXKeHUA. CTPYKTypHBIE (POPMYJIBI OPraHUYECKUX BemiecTB. ['omMosorus, u3oMepusi.
XHUMHYECKas CBA3b B OPTaHUYECKUX COCAMHEHUSAX — OJJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o KiaacCU(pUKAUU OpraHUYECKUX BellecTB. HoMeHKaTypa OpraHudecKux
COeMHEHMH (cucTeMaTH4ecKasl) U TPUBUAIbHBIC HA3BAHUS BKHEHIIHMX IMPEICTABUTENEH KJIacCoB
OpPraHMYECKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUsl BEIIECTB M UX IPEBpPALICHUN: O3HAKOMIICHHE C
o0pa3laMu OpPraHUYeCKHUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJCIMPOBAHUE MOJEKYI
OpPraHMYECKUX BEIECTB, HAOIIOICHUE U OMHCAHNUE IEMOHCTPAIMOHHBIX OIMBITOB IO MPEBPALICHUIO
OpPTaHUYECKUX BEUIECTB IIPU HAarpeBaHWU (IUIABIICHHE, OOYTITMBAHHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBl: COCTaB M CTPOEHHE, TIOMOJOTHMYECKMH psA. Meran W 3TaH — MpoCTeulne
MIPE/ICTAaBUTENN AIKAHOB: (PU3UYECKHe U XUMUYECKHE CBOWCTBA (peaklUy 3aMEeIICHHs] U TOPEHHUS),
HaXO0XJIEHHUE B IPUPOJIE, IOIYUEHHE U IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKUIN pPsil. DTWIEH W MPOIWIEH — NPOCTEHIINE
MIPE/ICTaBUTENIN QJIKEHOB: (U3NYECKHe M XMMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUSA,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJIMMEpU3allin ), MOJTydeHHEe U IPUMEHEHHE.

Anxaguensl: OyranueH-1,3 u MerunOyragueHn-1,3: cTpoeHue, BakHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJNKHHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psiA. ALETHIIEH — MpocTeHInit
MIPE/ICTaBUTENb AJKMHOB: COCTaB, CTPOEHUE, (U3NYECKHE U XMMHMUYECKHE CBOICTBa (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALIUHU, TOPEHNUS ), TOJTyYSHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), MOJy4YeHHE U TpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ce0UCmMea (Peakyuu 2an02eHUpoOsanusi U HUMpO8aHus), NoayyeHue u
npumenenue. ToxcnyHOCT  apeHOB. ['eHeTmyeckas  CBsSI3b  MEXKIy  YIJIEBOJOPOJAMHU,
MPUHAJICKAITIMH K Pa3IUYHbIM KJaccaM.

[TpupoaHble MCTOUHUKH YrieBoJopoaoB. IIpuponublii ra3 M momyTHble He(TSHBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CriocoOwl nepepadoTku He(TU: EPEroHKa, KPEKUHT (TePMHUYECKUH,
KaTaJIUTUYECKUH ), mupoiu3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHUE B MPOMBIIIIEHHOCTH
u B ObITy. KaMeHHBIH yTromb U MPOJYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METObl HM3Y4YEHMsI BEIIECTB M MX NPEBPAILICHUN: O3HAKOMJIEHHE C
oOpa3uamu IIacTMacc, KaydykoB U pe3uHbl, koiuiekuuu «Hedtb» u «Yromby, MonenupoBaHue
MOJIEKYJT ~YIJIEBOJIOPOJIOB M  TaJlOTEHONPOU3BOJIHBIX, IPOBEJACHUE HPAKTUYECKOH pPabOThI:
MOJIyYEHHUE STWICHA U N3YYEHHUE €TI0 CBOMCTB.

Pacuérnpie 3amaun.

Brruncnenus nmo ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA WJIU MPOIYKTA PEAKLUHU 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB WU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETAaHON U DJTAaHON: CTpPOEHHUe, (Qu3ndYeckue Hu
XMMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMM METajUlaMH, TajlOT€HOBOJOPOAAMH, TOpPEHHE),




npuMeHeHne. BogopoiHele cBsI3u MeX 1y MOJIEKYJIaMH CIIUPTOB. J{eficTBUE METaHOIA U 3TaHOJIA Ha
OpraHu3M 4YeJoBeKa.

MHOroaTOMHBIE CIHUPTHL. DTWJICHIVIMKONb W TJMLEPUH: CTpOEHHUE, (U3NYECKHEe U
XMMUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO LIETOYHBIMU METAJUIAMHU, KaueCTBEHHAs peakius Ha
MHOT'0aTOMHBIE crnupThl). [lefictBue Ha opranu3Mm denoBeka. I[IpuMeHeHuwe TraUIEpUHA U
TUJICHIJIUKOJISL.

@deHoI: CTpOCHHE MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKHE CBOMcTBAa. TOKCHYHOCTH (peHoa.
[Ipumenenue denomna.

Anpnerunpl U kemownvl. DopManpAeTHA, aleTaNbICTHA: CTPOCHUE, (U3NYECKHEe U
XMMUYECKHE CBOWCTBA (pEaklMM OKHUCIEHHS M BOCCTAaHOBJIEHMS, KAaueCTBEHHbIC pEaKIUH),
[I0JIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/ieNibHble KapOOHOBBIE KUCIOTHl. MypaBbuHasi M YKCYCHas KHCIOTBI:
cTpoeHue, pU3NIECKNe U XMMHYECKHE CBOMCTBA (CBOICTBA, OOMIME IS Kilacca KUCIOT, PEaKIus
sTepupUKalMM), ModydyeHHue | npuMeHeHue. CTeapuHOBass M OJEMHOBAas KHUCIOTHI Kak
IIPEICTAaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT, X
Moroliee JeicTBue.

Crnoxable 3(UpBl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [MIponn3 ClOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xxupoB. bruonorunyeckas posib KUPOB.

VYrieBonbl: cocTaB, KiacCU(pUKAIUs YIIIEBOJOB (MOHO-, TU- U ToJucaxapuabl). [oko3a —
IPOCTEHIIMA MOHOCaXapHuI: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumozeiicTBue ¢ ruapokcuaoM meau(ll), okucnenne aMMuadHbIM pacTBOPOM OKCHJIa
cepebpa(l), BoccTaHOBiIEHHE, OpOKE€HHE TJIIOKO3bl), HAXOXKJIEHHE B MpPHUPOJE, NPUMEHEHHE,
ouosnorudeckas poib. GotocunTes. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nesmnono3a kak IpUpojHble nosmMmepbl. CTpoeHHE Kpaxmajla M LEJUIFOJIO3BI.
duznyeckre 1 XMMHUYECKHE CBOICTBA KpaxMmaina (TUIpOoJIu3, KaYeCTBEHHAs PeaKkusi C HOJ0OM).

OKClepUMEHTAJIbHbIE METO/bl HW3YyYEHHUs BEUIECTB M MX [PEBPALICHHUI: NpOBEACHUE,
HaOJI0ICHNE U OMMCaHUe IEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKUCJIEHME OdTaHoia okcuaoMm Meau(ll)), MHOToOaTOMHBIX CHUPTOB
(B3auMmopelictBue rmiepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (okuclieHHe aMMHUAYHBIM
pactBopoM okcuna cepedpa(l) u rugpoxcunom menu(ll), B3aumozeiicTBue kpaxmana ¢ HOAOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPa YKCYCHOW KHUCIIOTHI.

Pacuérnsbie 3anaun.

Bbruucrienus o ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBa UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOTHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcoiepkalie OpraHn4eckie CoeIMHEHusI.

AMHMHOKHCIIOTH Kak aM(OTepHble OpraHuYecKue coequHeHus. PU3NUecKue U XUMHUECKUe
CBOMCTBa AaMHHOKHCIOT (HAa TpuUMepe TiuIuHa). buojormyeckoe 3HaYeHHE AMHHOKUCIIOT.
[TenTuae!.

benku kak mNpHpPOAHBIE BBHICOKOMOJIEKYJISIpDHBIE coeluHeHud. llepBuuyHas, BTOpUYHAs H
TPETUYHAsi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBa OE€JKOB: THAPONU3, JAEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OENIKHU.

DKcIepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIEeCTB M MX IpEeBpalleHuil: HaOIroJeHue H
OIMCaHNE IEMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalus OEIKOB IpU HarpeBaHUU, IBETHHIE PEAKIIUI
O€JIKOB.

BbicokoMo1eKy IsIpHBIE COeIMHEHUS

OCHOBHbBIE TIOHATUS XHUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHMI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPU3ALIUH, CPEAHSSI MOJIEKy IsipHas Macca. OCHOBHBIE METO/bI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUH — OJIMMEPU3ALINS U IOJUKOHICHC AL



DKCIEepPUMEHTAIBHBIE METOJIbI M3Y4YEHHUsl BEIIECTB W MX IPEBpALICHUN: O3HAKOMJICHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpenMeTHbIe CBSI3U.

Peanuzanuss MeXnpeIMETHBIX CBA3€Wd MPHU M3y4EHUU opraHuyeckorl xumuu B 10 kiacce
OCYIIIECTBIISICTCS Yepe3 HCIIOJIb30BAHME KaK OOMIMX EeCTECTBCHHO-HAYYHBIX MOHITHHA, TaK W
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OTJICIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecCTBEHHO-HAYYHBIC TIOHSTHS: SBIICHUE, HAYYHBIA (aKT, TUTIOTE3a, 3aKOH, TEOPUs,
aHallu3, CHUHTE3, KiaccuuKaius, MNEePUOJUYHOCTb, HAOMIOJCHHE, H3MEPEHHUE, JKCIEPHUMEHT,
MO/IETTUPOBAHUE.

Oduszuka: MaTepus, JHEPrusi, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPIe€TUUYECKUN YPOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PM3MUYECKHE BETMYMHBI M €AMHUIBI UX
HU3MEpeHusl.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BemIeCTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OETIKHU, YIIIEBObL, JKUPHI, (DEPMEHTHI).

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbL, [T0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHosorus: MUIEBbIE MPOIAYKTH, OCHOBBI PAlIMOHAIBHOIO MUTAHUS, MOIOIIME CPEACTBA,
JICKapCTBCHHBIE M KOCMETHUYECKHE IMpernapaThl, MaTepUaIbl U3 UCKYCCTBCHHBIX U CHHTETUYCCKUX
BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMUU

XuMuyeckuil asneMeHT. AToM. Sapo aroma, U30TONBIL. DJEKTpOHHAass 000JI0YKa.
DHepreTUyeckre ypOBHH, MOAYPOBHH. ATOMHBIE OpOMTamH, S-, P-, O- smemenTsl. OCOOCHHOCTH
pacripesielieHus] 3JEKTPOHOB MO OpOMTaIsIM B aTOMax 3JIEMEHTOB MNEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOHQUTYpalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomuueckas cucrema XuMHUYecKux dnemeHTtoB /[l H.
MenpeneeBa. CBs3b nepuoanyeckoro 3akoHa u [lepuonnyeckoil CUCTEMbl XUMHUUECKUX 3JIEMEHTOB
. WU. MenneneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEUIECTB IO TpyNnam u
nepuogam. 3HaueHUe IEPUOJUYECKOT0 3aKOHA B Pa3BUTHUN HAYKH.

Crpoenue BemiecTBa. XUMHYECKas CBsA3b. Buabpl XUMHUYECKOW CBSI3M (KOBaJeHTHas
HEeMoJIsIpHasl W TOJsIpHAas, HMOHHAs, MeTalmuveckas). MexaHu3Mbl 00pa3oBaHUS KOBaJCHTHON
XUMUYECKON CBsI3M (OOMEHHBI M JOHOPHO-aKIENTOpHBIN). BomopomHas cBs3b. BaneHTHOCTS.
DneKTpoOoTpULATENBHOCTh. CTENEeHb OKUCIIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJNEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH TMOCTOSIHCTBA COCTaBa
BelleCTBA. TUINBl KPUCTAIMYECKMX PpEMETOK. 3aBUCHUMOCTh CBOWCTBAa BELIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

Ilonsatue o aucnepcHbIX cucreMax. VICTUHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBas 1ois
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranudeckux coeanHeHui. HoMeHkIaTypa HeOpraHMYecKHX BEIIECTB.
I'enernyeckas CBS3b HEOPraHMUECKHUX BEIIECTB, MPUHAISKAIINX K Pa3IMYHBIM KJlaccaM.

Xumuueckass peakuus. Kiaccupukamuss XUMHYECKHMX pEaKUMH B HEOPraHMYECKOW U
OpraHWYECKON XUMHUU. 3aKOH COXPAaHEHMSI MAacChl BELIECTB, 3aKOH COXPAHEHMS W IPEBPALICHUS
SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT Pa3lIM4YHBIX (akTopoB. OOpaTUMBbIE PpeaKIHH.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAIOLIME HA COCTOSHUE XHUMUYECKOTO PaBHOBECHS.
[Tpunmun Jle [latense.



Onekrponutnueckas auccoruanus. CuibHble W cinaldbie AIeKTposuThl. Cpema BOJHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJIbHasl, IIETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOAbl H3y4YEHHUs BEIIECTB M HX NPEBPAILCHUN: JIEMOHCTpanus
tabmun «l[lepuogudeckas cucremMa xumuueckux snemeHToB JI. WM. MenaeneeBa», u3ydeHHE
MoOJeNiell KPUCTAJUIMUECKUX PEIETOK, HaOMI0JACHUEe U ONHCAaHHE JIEMOHCTPAI[MOHHBIX U
nabopaTOPHBIX OMBITOB (pa3lioKeHHWE TMEPOKCHIAa BOAOPOJa B TPHUCYTCTBHH KaTalld3aTopa,
ONpeNEICeHUE Cpeabl PAaCTBOPOB BELIECTB C IOMOILBI) YHUBEPCAIBHOIO WHIMKATOpA, PEaKLUUU
MOHHOTO OOMEHa), MpPOBEIECHUE NPAKTUYECKOH paboThl «BrusHUEe pa3nuuHbIX (PakTOpoB Ha
CKOPOCTh XUMUYECKON PEAKLIUN.

Pacuérneble 3anaun.

PacuéTtel 0 ypaBHEHUSM XMMHYECKUX PEAKLHd, B TOM UYUCIE TEPMOXMMHYECKUE PACUETHI,
pacy€ThI C UCIMIOJIH30BAHUEM MOHATUS «MACCOBAs IOJISI BEIIECTBAY.

Heopranuueckasi Xumus

Hemeramnsl. [lonoxenne nemeramioB B [lepuogndeckoil cucreMe XMMUYECKUX DJIEMEHTOB
J. U. MengeneeBa M OCOOEHHOCTHM CTpOE€HHS aTOMOB. (Du3HUECKHE CBOWCTBa HEMETAJUIOB.
AnoTponusi HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaKHEHIIMX HeMeTalsioB (TaJoreHoB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEeMHUS) U UX COCOUHEHUN (OKCHAOB, KUCIOPOICOJEPKAIIMX KUCIOT, BOJOPOIHBIX
COCJIMHCHHM ).

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meraiuel. [lonoxenne meraiuios B [lepronnuecko cucremMe XuMU4eCcKux anemeHTos /1. 1.
MenneneeBa. OcCoOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O00JIOYEK aTroMOB MeTauioB. OOmue
¢usnueckue cBoiictBa MeTauioB. CIUIaBbl METAUIOB. DIEKTPOXUMHYECKHH psl HaNpsKEHU
METaJUIOB.

XUMHYECKHE CBOWCTBA BAXHEHUIIUX METAUIOB (HATPUN, KalaWii, KaJdblUi, MAarHui,
ATIOMHUHHM, IUHK, XPOM, KeJle30, MeJIb) U UX COCTUHEHHIA.

O61ue cnocoObl Mony4deHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEUIECTB M UX MPEBPALICHUN: U3YYEHHUE KOJUICKIUU
«MeTtansl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4, HAa0Jt0IeHHe
U OMNHCAHHE JEMOHCTPAIIMOHHBIX W Ja0OpaTOPHBIX OMNBITOB (B3aUMOJEHCTBHE THIPOKCH]IA
QTIOMUHHUSI C PACTBOPAMH KUCIIOT U IIEI0UYeH, KaYeCTBEHHBIE PEAKIIMY Ha KATHOHBI METAJLIOB).

Pacuérneie 3amaumn.

Pacuérter maccel BemecTBa wim 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wik 00bEMY OTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIECTB, pacuéThl Macchl (00BhEMa, KOMMUYECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CJTU OJTHO U3 BEIIECTB UMEET MPUMECH.

Xumus H KU3Hb

Ponp xumum B o0ecriedeHHH SKOJIOTMYECKOM, SHEPreTUYecKol M MUIIeBOH 0e30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMHUECKUX PEaAKIIHil.

[Ipencrasnenuss 06 oOMUX HAYYHBIX MPHUHIIMIAX MPOMBIILIEHHOTO MOTYYEHUS BaXKHEUIIINX
BELIECTB.

UenoBek B MHpe BEHIECTB M MAaTEPUATIOB: BAKHEHINNE CTPOUTEIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBbIE MaTepualibl, KpacKd, CTEKJIO0, KepaMuKa, MaTepuanbl s 3IIEKTPOHUKH,
HaHOMaTepHaIbl, OPTAaHUYECKHUE U MUHEPAIbHBIC YI0OPECHHUS.

Xumusi U 300pOBbE YEJIOBEKa: IMpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
MpaBmia 6€30MacCHOTO UCIOIb30BaHUS MPEnapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIe CBS3U.

Peanuzarust MeXnpeIMETHBIX CBsI3el TTPU U3yYeHUH OOIel M HeOpraHu4ecKo XxumMuu B 11
KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHATUN, TaK H
MOHSATUH, SBJIAIOIIMXCA CUCTEMHBIMHU JUISl OTJAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIN ()aKT, TUTIOTE3a, 3aKOH, TEOPHs], aHATU3,
CUHTE3, KiacCHpUKAIMI, TEPUOJUIHOCTh, HAOIIOJEHNEe, OKCIIEPUMEHT, MOCIMPOBAHUE,
U3MEPEHUE, SIBJICHUE.

dusmka: marepus, dHEPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, H30TOI,
PaIMOaKTUBHOCTh, MOJICKYJa, JHEPreTHYECKH YpOBEHBb, BEIIECTBO, TeIO, 00BEM, arperaTHOE
COCTOSIHHME BEIIECTBA, PU3MUCCKUE BETMYUHBI U €AMHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHm3M, O3KOcHCTeMa, Owocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIICCTB B OpraHU3MeE.

I'eorpadus: MuHEpasbl, TOPHBIC TTOPOIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHomoTHsA: XUMHYECKasi MPOMBINIJICHHOCTh, METAJUTYPTHUs, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepuaos, CEIIbCKOXO03UCTBEHHOE MIPOU3BO/ICTBO, MUIIeBast MIPOMBIIIIICHHOCTb,
(hapmarieBTHUECKas MPOMBIIIJICHHOCTD, MPOU3BOACTBO KOCMETHYECKHUX IPENapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS OO0Yy4YaIOIIUMHUCS
IporpaMM CpeaHero oémero oOpa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM).
HayuHo-meTonnueckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3YJIHTaTOB OCBOEHUS IIPOTrPAMM
CpeAHero o01ero oopazoBaHus ABISETCS CUCTEMHO-/ESITEIbHOCTHBIHN MOIXO/.

B cooTBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEAHEro o0Iero oopa3oBaHus BbIJIEIEHBI
CIIEIYIOIIIE COCTABIISIONINE!

OCO3HaHUE OOYYAIOIUMHCS POCCHICKON TpakIaHCKOW HWIEHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIM4Me MOTHBALIUU K 00YYEHHIO;

LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN ¥ UCTOPUUECKUX TPAIULIMIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTb OOYYalOLIMXCS PYKOBOJCTBOBAaTHCS B CBOEH J1E€ATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IMPUCYIIUMHU  LEJIOCTHOM CHCTEME XHMHUYECKOIO
o0pa3oBaHus;

HaJIM4Yue MPaBOCO3HAHUS SKOJIOTHUECKON KYJIbTYPhl U CIIOCOOHOCTH CTAaBUTh LIEIH U CTPOUTD
KU3HEHHBIE TUUIaHBbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHMSI MpeaAMeTa «XHUMHUS JTOCTUTal0TCA B €UHCTBE y4eOHOM
U BOCIHUTATEIbHOW JEATEIIBHOCTH B COOTBETCTBHM C T'yMaHHCTUYECKHUMH, COLUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM W HJI€AIaMU POCCHICKOr0 Tpa)<JIaHCKOro oOOIIecTBa,
NPUHATHIMU B OOIIECTBE HOpPMamMHM M MpaBUJIAaMHM MOBEJCHMS, CIIOCOOCTBYIOIMMH IpolieccaM
CaMOII03HaHUs, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JJMYHOCTH 00Y4aIOIINXCSl.

JIMYyHOCTHBIE pe3ylbTaThl OCBOCHMS NpeAMeTa «XHMHS» OTPaXaloT CPOPMHUPOBAHHOCTH
OTIbITa MO3HABATEILHON U MPAKTHUECKOH eATEeIbHOCTH 00yUYaIOUIXCs 110 pealn3aliy NPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpamIaHCKOr0 BOCIIUTAHMS

0CO3HaHMA OOYYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TpPaB M OOS3aHHOCTEH, YBaXKCHHUS K
3aKOHY Y NPaBOIOPAAKY;

IIPE/ICTABICHUS] O COLMAJIbHBIX HOPMax M IMpaBWIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON AEATEIBHOCTH IMPHU CO3AAHUU y4EOHBIX MPOEKTOB,
peleHnH y4eOHBIX M T03HABATENbHBIX 33/1a4, BHINOJIHEHUN XUMUUECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTHUKY U apTryMEHTBhI JPYTHX
[IPY aHAJIN3€ Pa3JIMYHBIX BUJIOB yUYEeOHOMU AESITeIbHOCTH;

2) N1aTPHOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUU;

YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPUH U MPAKTHUECKOTO MPUMEHEHUSI XUMUH,
OCO3HaHHUSA TOTO, YTO AOCTH)KEHUS HAYKU €CTh PEe3yJbTaT JJIUTEIbHBIX HAOIIOACHHI, KPOIOTIMBBIX
AKCIEPUMEHTAIIbHBIX IIOMCKOB, MIOCTOSTHHOTO TPYya YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUU U MOCIEIYIOIIEM aHalu3e uHpopMauu
0 MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHOW OT€UYECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSIMU, U MPUHUMATD
OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTU OLIEHUBAaThb CBOE IIOBEJICHHE M IIOCTYNKM CBOMX TOBAapUIIEH C MO3ULUN
HPaABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN STUX MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbS:

MOHMMaHMsI [EHHOCTeH 370poBOro W OezomacHOro oOpas3a KH3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICHXUYECKOMY 37]0POBbIO;

COOJTFOICHHSI TIPABUJI OE30ITACHOTO OOpAIICHHUS C BEIIECTBAMHU B OBITY, MOBCEHEBHOMN KU3HU
U B TPYJOBOH JI€STEIIBHOCTH;

MMOHUMAHUS [IEHHOCTH MPABUJI UHIUBUIYAIbHOTO U KOJUICKTUBHOTO O€30MacHOr0 MOBEIACHUS
B CUTYalUsIX, YTPOXKAIOIINUX 3I0POBBIO U KU3HU JIHOJEH;

OCO3HAHUSI TOCJEICTBUM WM HEMPUITHS BPEAHBIX NPHUBBIUEK (YNOTPEOICHHUS aIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocCiuTAHMSA:

KOMMYHUKAaTUBHOH  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIBCKOM  JEATEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUH MPAKTUYECKUX 3a/lad COIHMAIbHOU
HaMpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

HWHTEpeca K MPaKTUUECKOMY U3YUEHHIO MTPOPECCUil pa3IuyHoro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOIIM TPYyJa U pe3yJibTaTaM TPYI0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHIYalbHOW TpaeKTOpUU 0OpazoBaHusl, OymyIei
npodeccuu M peann3anud COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 00111eCTRa;

6) 7K0JI0rMYeCKOro BOCIIMTAHMS:

9KOJIOTHYECKU IIeNIECO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIe;

MOHUMAHUS TIO0ATBHOTO XapaKTepa IKOJIOTHMYECKUX MPOoOJIeM, BIUSHUS IKOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATBHOM CPEbI;

OCO3HaHHUs HEOOXOAMMOCTH HWCIOJB30BaHUS JOCTHKEHUN XUMHUHM JUISl PEUICHUS BOIPOCOB
PaIrMOHAITBHOTO MPUPOIOTIOIH30BAHUS;

AKTUBHOTO HENPUATUS ACHCTBUN, MNPUHOCAIIUX BpEJ OKpYKaroUlell NpUpPOJHON Cpene,
YMEHHUS TPOTHO3MPOBATH HEOIArONMPHUSATHBIE HSKOJOTUYECKHE TIIOCICACTBUS MPEANPUHAMAESMBIX
JNEUCTBUN U NIPEAOTBPALLIATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIICHUS, SKOJOTMYECKOW KYJBTYphl, OIBITA
NESATEIbHOCTH  SKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUSI pPYKOBOJCTBOBATbCSI HUMH B
M03HABATEIbHON, KOMMYHUKAaTUBHOM M COLMAIbHON MPAKTHUKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHUBOCTOATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:



c(hOPMHUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 00IIECTBEHHOM MPAKTHKH;

MOHUMAHUS CHeNU(PUKN XUMUW KaK HAyKHd, OCO3HaHHS €€ poilu B (OPMUPOBAHHUH
palMOHABPHOTO HAYYHOT'O MBIIIICHUS, CO3AaHUH IIETOCTHOTO MPEACTABICHHUS 00 OKpY)KaroleMm
MHPE KaK O €IMHCTBE NPHUPOJIbI U YEIOBEKA, B TO3HAHUU MTPUPOJAHBIX 3aKOHOMEPHOCTEN U PELIEHUU
po0JieM CoOXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYUMOCTH XHMHH JJII COBPEMEHHOW UMBUIM3AlUU: B €6
T'YMaHUCTHYECKOW HAMpaBJICHHOCTH M BaXKHOW POJM B CO3/JaHMHM HOBOM 0a3bl MaTepuaabHOMN
KYJIBbTYpPbI, PEIICHUU TI00AIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTUS YEIIOBEUECTBA — CBHIPHEBOM,
SHEPTeTUYECKOMN, MUIIEBONU M IKOJIOTHYECKON O€30IaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUCHUN
YCIIOBUH YCIIENTHOTO TPYJa U SKOJIOTHYSCKH KOM(OPTHOM KU3HH KAXKIOT0 WICHA 0OIIECTBa;

€CTECTBEHHO-HAyYHOM TIpaMOTHOCTH: IOHUMaHUsA CYIIHOCTH METOJOB  IIO3HAHUS,
HCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJB30BAaTh IOJy4aeMble 3HAHUS IS
aHallu3a U OObSCHEHUS SBIICHUN OKPY)KAIOIIET0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
JeNaTh 000OCHOBAHHBIC 3aKTFOUYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C HEIHI0
MOJIyYEHUs1 JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOIh30BaTh XUMUYECCKHIE 3HAHUSI JUISI PEIICHUS TIPoOieM B
peanbHBIX KU3HEHHBIX CUTYalLIHIX;

HMHTEpECca K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIIbHOCTH;

TOTOBHOCTH W CIHOCOOHOCTHM K HEMPephIBHOMY OOpa30BaHHIO M CcaMOo00pa3oBaHUIO, K
AKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUHM 10O XUMUU B COOTBETCTBUU C KU3HCHHBIMU MMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax mpodecCHOHaATbHON AeITeTbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATDI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOro npeamera « XuMuUs» Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKJIFOYAIOT:

3HaUYUMBIE JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUST OOYUAIOIUXCS MEXIAUCIUILTUHAPHBIE
(MexXIpeMeTHbIE) 00IlIeHayuYHble TOHSTHS, OTPaYKAIOILIUE LIEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa U
crenu(uKy METOJO0B IMO3HAHUS, HCIOJb3YeMbIX B €CTECTBEHHBIX HaykaX (MaTepus, BEIIECTBO,
SHEprusi, SBJIEHUE, IPOLECC, CUCTEMA, HAy4YHBIM (DaKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOMIOICHNEe, H3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yYHHUBEpcajbHble yueOHbIE AeMCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHbIE),
obecneunBaromue GopmupoBanue (QYHKIIMOHAIFHOM T'PAMOTHOCTH M COLIMAIbHOM KOMMETEHIIUU
o0yJaronuxcs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCS ~ HWCIONB30BaTh  OCBOCHHBIE  MEXIMCHIUIIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS U YHHUBEpcajbHble Yy4eOHble JAEMCTBHS B IIO3HABaTENbHOM U
COLIMATIbHOU TIPAKTHKE.

MertanpeameTHble  pe3yibTaThl OTPaXalOT —OBJAJCHHE YHHUBEPCAJIbHBIMU  y4e€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.

OBJIaIleHl/le YHuBEpPCAJIbHBIMU y‘leﬁHbIMI/l nmo3HaBaTeJIbHbIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENTLHO  (DOPMYJIMPOBATh W aKTYaJIM3UPOBaTh MPOOJEMy, BCECTOPOHHE e€
paccMaTpuBarth;

ONpEACIIATh IIeNIM JCATEIBHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU HX JIOCTHDKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh IPU OCBOEGHUU 3HAHUNW TNPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIIEISATH
XapaKTCPHBIC IMPU3HAKN HOHATUH u YCTaHAaBJIMBATb ux B3aUMOCBA3b, HUCITIOJIB30BATH
COOTBETCTBYIOIINE OHATUS JUIsl OObSICHEHUS OTIIENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;



CTPOMUTDH JIOTUUECKUE PACCYXIEHUs (MHIYKTUBHBIE, I€IyKTUBHBIC, 10 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U IPOTUBOpEYUs B PACCMATPUBAEMBIX SIBJIECHUSX, (OPMYJIHMPOBATh BBIBOJBI U
3aKJIFOUEHNS;

IIPUMEHATh B IPOLECCE IO3HAHUS, MUCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENIH, MPEoOPa30BBIBATh MOJICIBHBIEC MPEACTABICHUS — XUMUYECKHIA 3HAK (CHMMBOJI) 3JIEMEHTA,
XxuMudeckas (opMyna, ypaBHEHHME XUMHMUYECKOW peakUMh — TpH pelIeHUH Yy4eOHbIX
[I03HABATENIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHATh HAa3BaHHbIE MOJICIbHBIC IIPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3YYaeMBbIX BEIECTB U XMMUUYECKHX peaKIuil.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBHUSA:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dbopMynHpoBaTh HETM W 33Ja4d  UCCIENOBAaHMS, HCIIOJIB30BaTh IOCTABJICHHBIE H
CaMOCTOSITENILHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMHUPOBaHUS THITOTE3HI 110 MPOBEPKE MPABHIIEHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

BJaJIeTh HAaBBIKAMH CAMOCTOSATEJIBHOTO IUIAHUPOBAHHUS M TPOBEICHHUS YYEHHUECKHUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAONIOAATh 3a XOAOM IIpolEecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynbraT, (GOpMYIMpPOBATH OOOOLIEHUS UM BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BAaHUS, COCTaBIATh OOOCHOBAaHHBIM OTYET O MPOJETaHHOU
pabore;

npuoOpeTaTh ONBIT YYECHHYECKOW MCCIEeNOBATEIbCKOW M TPOEKTHOM JEATeNbHOCTH,
IPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peIICHUs
MIPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMUHbIX METOJO0B [T03HAHUSI.

3) paGora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMaluu (HayqHO-TIOMYJIsipHAsl INTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CHpaBOYHble TOCOOMs, pecypchl VIHTepHera), aHaIM3UpPOBATh
MH(OPMALIMIO Ppa3IMYHbIX BUAOB U (OpPM TpPENCTABIECHUS, KPUTUYECKH OLIEHUBaTh €€
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCTD;

(dbopMyIMpoBaTh 3ampochl M NPUMEHSTh pa3jIMyHble METOABI MpPU IOHCKE U 0TOOope
nH(popMaluy, HeOOXOAUMOM /1JIsl BBIMOIHEHNS Y4€OHBIX 3a7a4 ONpeAeaEHHOrO TUIA;

npuoOpeTaTh OMBIT HCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMalbHYIO (OpMY MpeacTaBleHUsT MHPOpPMAIUU (CXEeMBbI,
rpaduku, TuarpamMmsl, TaOJIUIBI, PUCYHKHU U IPYTHUE);

UCIOJb30BaTh HAy4YHBIM S3bIK B KauecTBe CpeAcTBa IpH paboTe ¢ XUMHUYECKOH
nH(popManyen: TPUMEHATh MEXIpeAMETHbIe ((PU3nUecKue 1 MaTeMaTH4eCKHe) 3HaKU U CUMBOJIBL,
¢bopmyIbl, a00peBHATypbl, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISIIHOCTH.

OBnajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOW TE€Mbl B XOJI€ TUAJOra /WM TUCKYCCHUH,
BbICKa3blBaTh  UJAEH, (HOPMYIHpPOBATH CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IIPE3€HTALMEN pe3yJIbTaTOB I103HABATEIBHOW JEATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITENIHO WJIN COBMECTHO CO CBEPCTHUKAMU IPH BBIMOJIHEHUN XUMHUYECKOT0 HKCIIEPUMEHTA,
MPAKTUYECKOH PabOTHI MO MCCIEJOBAHUIO CBOMCTB M3YyYaeMbIX BEILECTB, peajH3allHd y4eOHOTO
mpoekTa M (OpPMYJIHPOBAaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX HCCIEIOBAHUM MyTEM
COTJIACOBAHUS MO3UIUH B X0/ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OniaieHNe YHHBEPCAIBHBIMH PeryIssTHBHBIMH e CTBUAMU:

CaMOCTOSITEJIbHO TIJIAHUPOBAaTh M OCYILIECTBJIATH CBOIO ITO3HABATENIbHYIO JAESITEIBHOCTD,
ompenensas e€ LeNM U 3aJadyd, KOHTPOJIMPOBATH U IO MEpEe HEOOXOIUMOCTH KOPPEKTUPOBAThH
Ipe/UlaraeMblii  aJrOpUTM JCUCTBHM TPHU BBHINOJHEHHM YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,



BbIOMpaTh Hanbosee >PPEeKTUBHBIA COCO0 MX pemIeHHs ¢ Y4ETOM MOJTYYECHHs HOBBIX 3HAHHUU O
BEILIECTBAX U XUMHUYECKUX PEAKIIVIX;
OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIPHOCTU Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJbTATbBI

10 KJIACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHuveckasi XUMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh MPEICTABICHUA O XMMHUYECKOW COCTaBIAIOIICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHWU SIBJICHWH MPHPOJBI, B ()OPMUPOBAHHH MBIIUICHUS U
KYIbTYpPbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TIpaMOTHOCTH, HEOOXOAMMON ISl pelleHus
MPAKTUYECKUX 3a/lad M 3KOJOTHYCCKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO H
MIPUPOJTHOM cpefie;

BIIQJICHUE CHCTEMOUW XMMHYECKUX 3HAHWUU, KOTOpas BKIIOYACT: OCHOBOIIOIATAIONINE TTOHSTHS
(XMMUYEeCKU 3JIeMEHT, aToM, »JJEKTPOHHAas O000JOYKa aTromMa, MOJIEKYJa, BaJlEHTHOCTb,
ANMEKTPOOTPHUIIATEIILHOCTh, XHUMHYECKass CBsI3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas H
COKpamIéHHasi), MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00BEM, YIIIEPOJIHBIN CKeJeT, (yHKIIMOHATbHAS
TpyMIa, pajaukai, H30MepHs, H30MePbl, TOMOJIOTHYECKUH PSIJI, TOMOJIOTH, YTJIEBOAOPOIbI, KHCIOPO,T
U a30TcoJeprKallue COeIUHEHHS,, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIC
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpoeHus opranmdeckux BemiectB A. M. Byrieposa,
3aKOH COXpaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOIWUYECKHIH SI3bIK XHUMUU;
MHPOBO33PECHUYECKUE 3HAHHS, JIeKAIUe B OCHOBE TMOHWMAHUS TNPUYHMHHOCTH W CHCTEMHOCTH
XUMHUYECKHUX sBIEHUHM, (aKTOIOTUYECKHE CBEJCHHUS O CBOWMCTBAaX, COCTaBe, IMOIYyYEHUU U
0€30MMaCHOM HCIIOJIb30BAHUH BAKHEHIIMX OPraHWYECKUX BEIISCTB B OBITY W TPAKTHYECKON
JEATEILHOCTH YEIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHHI BBISBISITh XapaKTEepPHbIE MPU3HAKU TIOHATUH, YCTaHABIUBATh UX
B3aMMOCBSI3b, WCIOJIE30BAaTh COOTBETCTBYIOIIME TOHSATHS TPH ONMHCAHHH COCTaBa, CTPOSHUS W
MpEeBpAIICHII OPraHUYeCKUX COeTMHEHU;

c(OPMUPOBAHHOCTh YMEHHM HCIIOJIb30BaTh XHMHUYECKYH) CHMBOJIHMKY JUISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) POpMYIT OpraHMYecKUX BEIIECTB U
YPaBHCHHI XHUMHUYECKUX PEAKIUH, M3TOTABIMBATH MOJICITH MOJIEKYJI OPTraHUYECKHX BEIIECTB IS
WUTIOCTPAINH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS,

c(OpPMHUPOBAHHOCTh YMEHWW YCTAHABIMBATH MPUHAIIC)KHOCTh W3YUYCHHBIX OPTraHUYCCKHX
BEIIECTB 10 HX COCTaBy W CTPOCHHIO K ONPEACIEHHOMY KJacCy/Tpymnmne COeIUMHEHUN
(YriieBoopoIbl, KACIOPOI U a30TCOACPIKAIINE COSAMHCHHMSI, BRICOKOMOJICKYIISIPHBIC COCTMHCHUS),
JaBaTh WM Ha3BaHUsl Mo cuctematndeckoi Homenkiarype (IUPAC), a Ttakxke mNpuUBOAHTH
TPUBHAIBHBIC HAa3BaHUS OTJCIBHBIX OPraHWYECKUX BEIIECTB (ITHIICH, NPOIIICH, AalleTHJICH,
STUJICHTJIUKOJIb, TIHIEPUH, GEHOM, POpMaNIbIETHI, alleTallbJeT U], MypaBbUHAs KUCIOTa, YKCYCHAs
KHCJIOTa, OJICMHOBAs KHCJIOTa, CTEaPHHOBAs KHCJIOTA, IITFOK03a, PPYKTO3a, KpaxMall, IeJUTFII03a,
TJIMIIVH),

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEICIATh BHUIBl XUMHUYECKOW CBS3M B OpPraHUYECKHX
coeuHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMCHHS TPUMCHITH IOJIOKEHUS TEOPHH CTPOCHHS OpPraHUYEeCKHX
BemiectB A. M. BytnepoBa s oObSCHEHHs 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOCHHS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BaATh COCTAB, CTPOCHUE, (PU3NUECKHIE U XUMHUECKUE
CBOMCTBAa THUMUYHBIX MPEACTABUTEICH Pa3IUYHBIX KJIACCOB OPraHWYECKUX BEIICCTB (METaH, dTaH,
STWJICH, TPOMUWJICH, aneTwieH, OyramueH-1,3, merunOyraamen-1,3, O€H30JI, METaHOJN, ITAHOIN,
ATUJICHTJIMKOJb, TJIMICPUH, (PEHOJI, aleTaabJIerul, MypaBbUHAasI W YKCYCHas KHCIOTHI, TJIFOKO3a,



Kpaxmall, L0032, aMUHOYKCYCHasl KUCIIOTa), WUIFOCTPUPOBATh NEHETHUYECKYIO CBSI3b MEXAY
HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKLUH C HUCIOJIb30BAHHEM CTPYKTYPHBIX
opmyu;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKU YIIIEBOJOPOJHOTO ChIpbs (HE(DTH,
MPUPOJHBIN Ta3, yroib), CIOCOOBI MX MepepabOoTKH M TMPaKTHUYECKOE MPHUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHS MO XUMUYECKUM ypaBHEHUSM (Macchl,
00BbEMa, KOIMYECTBA UCXOIHOTO BEIECTBA WJIM MPOIYKTa PEaKIUy 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHUN BIAJE€Th CUCTEMOW 3HaHHI OO0 OCHOBHBIX METO/aX HAyYHOIO
MIO3HAHUS, UCIIOIb3YEMbIX B XUMUU IIPU U3YyUEHUH BEIIECTB U XUMUYECKUX sIBJICHUH (HaOII01eHuUE,
M3MEpEeHHUe, HKCIIEPUMEHT, MOJEIMPOBAHKE), HCIOIb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS IS
NPUHATHUSL PELIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBA3AHHBIX C BELIECTBAMU M HX
MIPUMEHEHHEM;

c(OPMUPOBAHHOCTh YMEHHI COOJIIOJIATh TPAaBWJIA IOJIB30BAHKS XHMHUYECKOW TOCYIOH W
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXKe MpaBWiia OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIIOJHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUN IUTAHUPOBATH M BBINOJIHATH XMMHUYECKUNW HKCIEPUMEHT
(mpeBpallieHus] OPraHUYECKUX BEILECTB NpPU HArpeBaHUM, IOJIyU€HUE 3TUJICHA U U3YyYEHHUE €ro
CBOMCTB, KQUEeCTBEHHBIC PEAKI[UU OPTaHUYECKUX BEILECTB, JIEHATypaIusi OCIKOB MPH HAarpeBaHUU,
LIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKU 0€30MacHOCTH MPH OOpaIleHUH
C BeleCTBAMU U JaOOpaTOPHBIM OOOPYAOBAaHHEM, MPEJCTABIATh PE3YJIbTaTbl XHMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3alKiCH YypaBHEHUN COOTBETCTBYIOIIMX peakuui u (QopMyIHpoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAJIU3UpPOBaThb XHUMHUYECKYI0 HH(POpPMAIHIO,
M0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (CpeICTBA MaccoBoil MHGopmanuu, UHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh yYMEHHUIl COOMIOJAaTh MpaBHUa OSKOJOTHYECKH —LEIeco00pa3HOro
MOBEICHUA B OBITY U TPYIOBOW JEATENBHOCTH B LENAX COXPAaHEHUS CBOETO 3J0pOBbS U
OKpY’KaIoIllel MPUPOJHON CpeAbl, OCO3HABATH ONACHOCTb BO3ACHCTBHS Ha JXMBBIE OPraHU3MBbI
oTpeieIEHHBIX OPTaHUYECKUX BEILECTB, MoHUMas cMblica nokaszarens [1JIK, noscHaTe Ha nmpumepax
CIOCOOBl YMEHBIIIEHUS U MIPEJOTBPALIEHNUS UX BPETHOTO BO3/IEHCTBUS HA OPraHU3M YEJIOBEKa;

Ui Oo0y4yarouMxcs C OTPaHUYEHHBIMM BO3MOYKHOCTSIMM 3[I0POBBSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHUIA;

JUISL CJIETIBIX U CIA0OBUIAIIMX OOy4aroUIMXCs: YMEHHE HCIOJIb30BaTh PelbeHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu Xxumuueckux Gopmy.

11 KJIACC

[IpenMeTHBIEC pe3ynbTaThl OCBOCHUS Kypca «O011as U HeopraHudeckasi XUMHUsD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MUpA, POJIM XUMHUU B TIO3HAHWH SIBIICHUH MPUPOABI, B (HOPMHUPOBAHUH MBIIUICHHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMON IJisi pEIICHUS
MPAKTUYECKUX 3a/lad M DJKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
MPUPOIHOM CpeJe;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUI, KOTOPasi BKJIKOYAET: OCHOBOIIOJIATAIOIIME TOHATHS
(XMMHUYECKHUI JIEMEHT, aTOM, M30TOI, S-, P-, d- AIEKTPOHHBIC OPOMTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTh, OSJEKTPOOTPUIATEIILHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBA3b (KOBaJCHTHAs, HWOHHAsA, MeTaJJIM4ecKasi, BOJOPOJHAs), KpUCTALIMYECKas
peleérKka,  TUNBl  XUMHUYECKMX  pPEaKLM,  pPacTBOp,  DJIEKTPOJUTBHI,  HEAJIEKTPOJIUTHI,
3IEKTPOJIUTUYECKAS JUCCOLMALINS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIIH,



XMMHUYECKOE pABHOBECHE); TEOPUM U 3aKOHBI (TE€OpUs AIIEKTPOJUTUYECKOW AMCCOLUALNH,
nepuoanueckuil 3akoH /. 1. MenneneeBa, 3akOH COXpaHEHUsI MacChl BELECTB, 3aKOH COXPAaHEHUS
U TpPEBpaIICHUsI SHEPTUU MPU XUMUYECKUX PEAKLMIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK
XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE TIOHUMAHHUS IPUUYMHHOCTU U CUCTEMHOCTH
XUMHAYECKHX SIBJICHUH, (AKTOJIOTMYECKHE CBEIACHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHH U
0€30MacHOM HCIIOJIb30BAHUN Ba)KHEUIINX HEOPraHMYECKHX BEIIECTB B OBITY U MPaKTHUECKOM
JESITEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTePHbIC MPU3HAKK MOHITHI, YCTAaHABIUBATh MX
B3alMOCBS3b, UCII0Jb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU ONMCAHUN HEOPTraHUYECKUX BELECTB
U WX NPEBPALLEHU;

c(OPMHPOBAHHOCTh YMEHHU HCIIOJIB30BaTh XWMHUYECKYI0 CHUMBOJHUKY JJISi COCTaBJICHHUS
(bopMyJT BEIIECTB M YPAaBHCHUN XUMHUYCCKHUX Peakiuid, cucreMaruueckyro HoMmeHknatypy (IUPAC)
U TPUBUAJIbHBIE HA3BaHMS OTJEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIH ras, YrieKHUCIbld ras,
aMMHaK, raméHasi U3BeCTh, HeraléHas u3BecTb, TUThEBAs COJa, MUPUT U JpyTHe);

c(OPMHPOBAHHOCTh YMEHHUI ONPENEISITh BAICHTHOCTh M CTETEHb OKHCICHHUS XUMHUYECKHUX
AJIEMEHTOB B COCIUHEHUSIX PA3IIMYHOTO COCTaBa, BHUJl XUMHUYECKOW CBSI3U (KOBaJEHTHAs, MOHHAs,
METaJJINYECKasi, BOJOPOJHAsA) B COEAMHEHUSAX, TUI KPHUCTAUIMYECKOM PEHmIETKH KOHKPETHOI'O
BellecTBa (aToMHas, MOJEKYJSpHas, HOHHAs, MeETa/lIn4yecKas), XapakTep Cpeabl B BOJHBIX
pacTBopax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAATIE)KHOCTh HEOPraHMYECKHUX BEIIECTB 10
X COCTaBy K ONpeAENEHHOMY KiacCy/Tpylre COeIUHEHHH (TMPOCThIE BEIIECTBA — METAJUIBI U
HEMETAaJJIbl, OKCHU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(POTEPHBIE TUPOKCUIBI, COITH);

c(hOopMUPOBAHHOCTh YMEHHUM PacKphIBATh CMBICT Tiepuoanueckoro 3akona [[. . Menneneena
U IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 00BICHUTENbHYIO U MPOTHOCTHUECKYIO () YHKIUY;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKUX
anemeHToB 14 mepuonoB [lepuoandeckoii cuctembl xumuueckux snemeHToB 1. 1. Menpeneena,
UCTIONIB3Ys TOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTATNY», «IHEPTETHYECKUE YPOBHMU», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHUHN MO MepuoaaMm U
rpynnam Ilepuoauueckoit cucreMmsl XxuMuueckux siueMeHToB . . Menzaeneesa;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepPU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA
HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB, MOATBEP)KIATh CYIIECTBOBAHHUE T'€HETHYECKOU
CBSA3M MEXKJy HEOPraHMYeCKUMH BEIIECTBAMHU C IIOMOILIBIO YpPaBHEHUN COOTBETCTBYIOILIUX
XUMHUYECKUX PEAKIUH;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XWMHUYECKHUE PEAKIUHU [0 Pa3InYHbIM
MpHU3HAKaM (YUCIIy U COCTaBY PEearupyrolInux BEMIeCTB, TeIIoBoMY YD (eKTy peakinu, n3MEHEHHIO
CTETeHeW OKUCIICHUS 3JIEMEHTOB, 0OpPaTUMOCTH PEaKIH, YIaCcTHIO KaTalu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTaBISITh YPABHEHUS PEAKIUil pa3NUYHBIX THUIIOB, TIOJHBIC U
COKpalI€HHbIE YpaBHEHHUS peaklUUid HOHHOTO OOMEHa, y4YUThIBas YCIIOBUS, NMPU KOTOPBIX 3TH
peaku UAYT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUI NMPOBOIUTH PEAKLWH, MOATBEPHKAAIOIINE KaYeCTBEHHbII COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BEUIECTB, PACIIO3HABATh OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOpaX HEOPTraHUUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW PACKPHIBATh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuuii MoCpeICTBOM COCTaBJICHHUS AJIEKTPOHHOTO OaiaHca 3TUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCHMOCTb CKOPOCTH XMMHYECKOH peakluu OT
pa3nuuHbIX (HAKTOPOB; XapakTep CMEHICHHs] XUMHYECKOrOo paBHOBECHSI B 3aBUCUMOCTH OT
BHelHero Bo3aelcTeud (npunuuin Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHM XapaKTEepH30BaTh XMMHUECKHE MPOIIECCHI, JIeKallle B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHUS CEpPHOM KHCIOTHI, aMMHakKa, a Takxke C(HOpPMHUPOBAHHOCTh



MpeacTaBiIcHud 00 OOIMX HAy4YHBIX MPUHIUIAX M SKOJOTHYECKHX TMPoOdIeMaX XHMHYECKOTO
MIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHHUS C HWCIOIB30BAHUEM TOHSATHUS
«MaccoBasi JI0J1sl BEUIECTBa B pacTBOpe», 00BbEMHBIX OTHOUICHH ra30B MPU XUMUYECKUX PEaAKIIUSIX,
MaccChl BEIIECTBA HJIM 00BEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WM O0BEMY
OJIHOTO U3 YYacTBYIOLIUX B PEAKIMU BEILIECTB, TEIIOBOro 3¢ ¢deKTa peakliud Ha OCHOBE 3aKOHOB
COXpaHEHHUS MACChI BEUIECTB, IPEBPAILICHUS] U COXPAHECHUS SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBWa IOJb30BAHHUS XMMHYECKOW MOCYyaod u
nabopaTopHBIM 00OPYJIOBAHHEM, a TaKXKe MpaBWIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMU O BBIITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUH IUTAHUPOBATh W BBITIONHATh XHMHYECKUNW OIKCIECPHUMEHT
(paznoskeHue MepoKcuaa BOAOPOJa B MPUCYTCTBUHU KaTalIU3aTopa, ONpeAeNiCHUE CPEeIbl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHHBEPCATHHOTO MHIUKATOPA, BIMSHUC PA3IUIHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakiny, peakllui HOHHOTO0 0OMEHa, KaueCTBEHHbIE PEaKkIuu Ha Cyab(aT-, KapOoHaT-
U XJIOpUJI-aHUOHBI, HAa KATHOH aMMOHHA, PEUICHHWE HSKCIEPUMEHTAIbHBIX 3aJad 10 TeMaM
«Metamne» u «Hemertannel») B COOTBETCTBUU C MpaBUIaMH TEXHUKH O€30MAaCHOCTU MPHU
oOpalieHuu ¢ BEIIeCTBAMU H JIA0OpATOPHBIM OOOPYIOBAaHUEM, TPEIACTABIATH PE3yIbTaThl
XUMHUYECKOTO OJKCIIepUMEHTa B (opMe 3alliCU YpaBHEHUN COOTBETCTBYIOIIMX pEaKIUd U
(hopMyIIPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJbTaTOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUYECKYI) HWH(POpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKaLMK, UHTEpHET U Apyrux);

chOpPMUPOBAHHOCTh yYMEHUW COONIOJATh TMpaBHJIAa OSKOJIOTHYECKH IIeIeCO00pa3HOTo
MOBEJEHNUs B OBITY M TPYAOBOWM JEITEIBHOCTH B IEISAX COXPAHEHUsS CBOETO 3/I0POBBbSI U
OKpY’Karollled NPUPOAHOM Cpenbl, OCO3HABATh OMACHOCTb BO3JECUCTBUS HA YKUBBIE OPraHU3MBI
ompeeIEHHBIX BEIIECTB, MOHMMAas cMmbich mokasarens [1JIK, mosicHsATe Ha mpumepax crocoObI
YMEHBIIIEHUS U MPEAOTBPAIEHUS UX BPEAHOTO BO3CHCTBUS Ha OPTaHU3M YETIOBEKaA,

Ui OOy4arouuxcs C OTPaHHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBS: YMEHHUE MPHUMEHSThH
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJaX IMMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUM;

JUISL CJIETIBIX U CNAOOBUIAIIMX OOyYarOUIMXCS: YMEHHE UCIOIb30BaTh pPelbeyHO-TOUCUHYIO
cucteMy obo3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

JlesITeIHOCTD YYUTEJIs ¢ y4eTOM padoueil MporpaMMbl BOCIIUTAHUSA

—MaKCHMaIbHOE HCIOJIb30BaHNE BOCHUTATENBHBIX BO3MOXKHOCTEH COJEpKaHUs yueOHOTo
npenMera «XuMHUsS» A7 GOPMUPOBAHUS Y O0O0YUAIOMINXCS POCCUICKUX TPATUIIMOHHBIX JTYXOBHO-
HPABCTBEHHBIX U COIIMOKYJIBTYPHBIX IIEHHOCTEH, pOCCUHCKOTO HCTOPUIECKOTO CO3HAHMS HA OCHOBE
HUCTOPUYECKOTO TIPOCBEIICHUS; TOI00pP COOTBETCTBYIOIIETO COJEPKaHUS YPOKOB, 3aJaHU,
BCIIOMOTATENIbHBIX MaTEPHAIIOB, TPOOIEMHBIX CUTYaIIHH /1711 00CYKICHUM;

—BBIOOpP METO/IOB, METOJUK, TEXHOJIOTHI, OKa3bIBAIOIINX BOCIUTATEIHLHOE BO3/CHCTBHE Ha
JUYHOCTh B COOTBETCTBUM C BOCHUTATEIbHBIM HACAIOM, LEIbI0 W 3aJadyaMd BOCIHUTaHUS,
[IEJIEBEIMU OPHUEHTHPAMHU PE3yJbTaTOB BOCIUTAHUS, pEATH3alUI0 TMPUOPHUTETA BOCIUTAHUS B
y4eOHOU JesITeNbHOCTH;

—TpUBIICYCHHE BHUMAHUS OOYYAIOIIMXCS K IIEHHOCTHOMY acMeKTy M3ydaeMbIX Ha ypoKax
MPEAMETOB, SBICHUM W COOBITHI, MHUIIMUPOBAHUE OOCYKJIEHUU, BHICKA3bIBAHUI CBOETO MHEHHSI,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITUSIM, SIBJICHHSIM, JTHIIAM;

—TIpUMEHEHHE UWHTEPAaKTUBHBIX (opM yueOHOM paboTl — HWHTEIUICKTyalbHBIX,
CTUMYJIUPYIOIIUX IIO3HABATEIBbHYI0O MOTHBALMIO, WIPOBBIX METOIAUK, JHUCKYCCHM, ArOIIMX
BO3MOYXHOCTH TIPHOOPECTH OIBIT BEIEHUSI KOHCTPYKTUBHOTO HAJora; TPYMIOBOi padoThl, KOTOpast
YUUT CTPOUTH OTHOILEHUS U JEHCTBOBaTh B KOMaHJE, CIOCOOCTBYET Pa3BUTHUIO KPUTHUYECKOTO
MBIIUICHHUS,

—no0yXJeHre O0ydJaromuxcs coOI0AaTh HOPMBI IOBEIEHUS, NpaBuia OOLICHHUS CO



CBEPCTHUKAMH U TEJaroraMu, COOTBETCTBYIONIME YKJIAIy IIKOJBI, YCTAHOBJIICHUE H TOIICPKKY
no0porkenaTeIbHON aTMochephr;

—OpraHm3aiui mepcTBa MOTHUBHUPOBAHHBIX U JSPYIAUPOBAHHBIX OOYYAIOIIMUXCS HaL
HEYCIICBAOIIUMU  OJHOKJIACCHHKAMH, B TOM 4YHCI€ C OCOOBIMH  00pa3oBaTeIbHBIMU
MOTPEOHOCTSAMH, JAIOLIETO OO0YyYarOIIMMCSl COLMAJIbHO 3HAYUMBIN ONBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIIIY;

—VHUIMMPOBAHUE H TOAJEPKKA HCCICIOBATEIILCKONW JCSITEIBHOCTH —OOYJaroIIMXCs,
IUIAHUPOBAaHUE U BBHINOJHEHWE WHAWBHUIYAIbHBIX M TPYIIOBBIX IPOEKTOB BOCIHUTATEIHHON
HaIpPaBIIEHHOCTH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 9acoB
Kontp Ipak DJIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3/iesioB U TEM OJILHBI THYEC (undgposBbie)
n/n NMpPoOrpaMmblI Be e KHe o0pa3oBarte/ibHbIE
ero padort pador  pecypchl
bl bl

Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUH
[Tpeamer opraHu4eCcKOl XUMHH.
11 Teopust CTpOCHUST OPTaHUIECKUX 3
coenquHenuit A. M. byrneposa

Hroro no paszneny 3
Pasnen 2. YrieBonopoabt
21 [TpenensHbIE YriIeBOIOPOIBI — 5
QJIKAHBI
29 HenpenensHble yrieBo10pOIbL: 6 1
QJIKEHBI, aJIKa/IUCHbI, AJIKUHBI
2.3 ApomaTH4ecKue yriaeBog0pO/Ibl 2
24 [IpupoHbIE HCTOYHHUKHU 3 1
YIJIEBOAOPOAOB M UX nepepaboTka
Hroro no pasneny 13
Paznea 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHnst
3.1 Cnuptsl. @enon 3
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYriaeBoasl 3 1
Hroro no pasneny 13
Pasnen 4. A3oTcoaepkamme opraHudecKkne coeIMHeHus1
4.1 ‘ AmuHbl. AMUHOKHCIOTBL benku 3
Htoro no pazneny 3

Pa3znes 5. BbicokoMOJIeKYJJISIPHBIE COeINHEHUS

5.1  Ilmacrmaccer. Kayuyku. Bonokna 2 |

Hroro mo pazneny 2




OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34 2 2
\11 KJIACC
KosmuecTBo yacos
Kontp Ilpak = DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM Be 0JILHBI THYEC (uudposbie)
n/n  NmporpamMmbl e KHe oOpa3oBaTe/ibHbIE
ero padort pa6or  pecypchl
bl bl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuit
11 3aKkoH U llepuoaunyeckas cucrema 3
XUMHUYECKUX dieMeHToR /I, M.
Menneneesa
12 Crtpoenue BeniectBa. MHOrooopasue 4
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Utoro no pazneny 13
Pa3nea 2. Heopranunyeckasi Xumust
2.1 Mertasibl 6 1
2.2 Hewmerannbl 9 1 1
23 CBs13b HEOPraHUYECKUX U 5
OpPTraHUYECKUX BEIIECTB
Wroro no pazaeny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XuMHs U )KU3HD 4 ‘
Wroro no pazaeny 4 |
OBHIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOT'PAMME
IMNOYPOYHOE INVIAHUPOBAHHUE
10 KITIACC
KoJsinyecTBO 4acoB
Koutp IIpak
Ne Tema ypoka oabHbl  ThHyec  [lara
n/n Bcero e KHe U3ydyeHust
pador pador
bl bl
1 [Ipenmer opraHrYecKON XUMUH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHE
Teopust cTpoeHUsI OPraHUYECKUX
2 coenquHeHuil A. M. Byrneposa, e€ 1
OCHOBHBI€ ITOJIOKEHUS




[IpencraBnenue o KiaccuPpUKALIH
opraHuyeckux BemecTB. Homenkarypa

3 (cucremaTHyeckasi) U TPUBHAIBHBIC
Ha3BaHUs OPraHUYECKHUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHUU Pl

5 Meran u 3TaH — NpocCTeUIINe
MPEJICTAaBUTENIN ATKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA

7 OTUIIEH U NPOIMMIIEH — MPOCTEHIINE
IIPEJICTABUTEININ ATKEHOB

8 [Ipaktrueckast padora Ne 1. «[lomyuenue
STUJICHA U U3yYEHUE er0 CBOMCTBY»
Ankanuensl. byraauen-1,3 u

9 meTminOytaauen-1,3. [Tonydyenue
CUHTETHUYECKOI'0 KayuyKa U pe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,

10 TOMOJIOTHYECKHH psijl. ALIETUIICH —
MPOCTEUILNN MPEICTABUTEIb ATIKUHOB

11 Brprunciienus o ypaBHEHUIO XUMHYECKON
peaxiuu

12 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBsA3b YIiI€eBOJAOPOJIOB,
MIPUHAISKAIINX K Pa3IMYHBIM KJIaccaM
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 HPUPOIHBII ra3 U MOMyTHbIE HePTSIHbIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KoHnTtponbHas paboTa mo pa3aeny
«YTIeBogopoab»

17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
MeTaHoJ U 3TaHoJ. BosopoiHas cBs3b

18 MHoOroaToMHbI€ CIUPTHI: STUIICHTIIUKOIIb U
TJIALIEPUH

19 ®eHoI: CTpOoEHUE MOJIEKYIEL, ¢buznyeckue
1 XUMUYECKHEe CBOMCTBA, TPUMEHEHNE

20 Anpaeruapl: hopMaIbaeTHA U
areTajabaerna. AneToH

21 OaHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE
KHCJIOThI: MypaBbUHAsI U YKCYCHas

22 [IpakTrueckas pa6f)Ta Ne 2. «CsoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23 CrteaprHOBas M OJICMHOBAS] KUCIIOTHI, KaK




MpEaACTAaBUTEIN BbICIINX Kap6OHOBBIX
KHUCJIOT

24

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHE

25

CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. ['MAPOIIH3 CIIOKHBIX

3¢upoB

26

27

28

JKupsl: Tunponns, NpUuMeHEeHuE,
Ouosiornyeckas posb KHPOB
VYrieBoJbl: cocTaB, KilacCU(pUKaLUS.
Baxneiimme npeactaBuTenu: TiI0K03a,
bpykTO3a, caxapos3a

Kpaxman 1 nesuirono3a Kak IpupoaHbIe
IIOJIMMEPBI

29

30

31

32

KonTponbhas pabota no pazueny
«Kucnopoaconeprkamire opraHndeckue
COCTUHEHUS

AMMHBI: METHJIAMHUH U aHUJINH

AMUHOKHUCIOTHI Kak aMm(pOTepHbIe
OpTraHUYECKUE COCAMHEHUS, UX
Ounosnoruueckoe 3Hadenue. [lenTuabt

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS

33

34

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIIPHBIX COG):[I/IHCHI/Iﬁ
OcHOBHBIE METOJAbI CHHTC3a
BBICOKOMOIJICKYJIAPHBIX COGI[I/IHCHI/If/'I.
HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

11 KUIIACC

Ne
n/
n

KoJunuyecTBo yacoB

Tema ypoka Bceer
0

XUMHUUYECKHH dIeMEHT. ATOM.
DnexTpoHHas KOHPUTYypaLus 1
aTOMOB

[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHUYECKHUX JIEMEHTOB /.
H. MenaeneeBa, ux CBs3b C
COBPEMEHHOU TeopHeit
CTPOEHHUSI ATOMOB

KoHTposbHbI
e padoTsl

IIpakTHYecKku
e padoThbl

Jara
U3y4YeHH
o |




3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX
3JIEMEHTOB M UX COCIMHEHUI
IO TPYIIaM U Mepuojam.
3HayeHHUE NEPUOANIECKOTO
3aKOHA M CUCTEMBI
XUMHUYECKUX dj1eMeHToB JI. 1.
MeneneeBa B pa3BUTHU

HayKu

CrpoeHue BeliecTsa.
XUMHYECKasl CBSI3b, €€ BUIBI;
MeXaHU3Mbl 00pa30BaHuUs
KOBAQJICHTHOM CBSI3U.
Bonopoanas cBsizb

BaneHTHOCTD.
DIEeKTPOOTPULIATETLHOCTD.
CreneHpb OKUCICHUS.
BemecTBa MOeKyIspHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

[TonsATHE O IMCTIEPCHBIX
cucremax. MctuHHbIe 1
KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10114 BellecTBa B
pacTBope

Knaccudpukanuus n
HOMEHKJIaTypa
HeOpFaHI/IIIGCKI/IX
coenuHeHui. ['eHeTHYECKas
CBA3b HeOpFaHI/ILIeCKI/IX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanms xumuaeckux
peaKurii B HEOPTaHUYECKOU U
OPraHNYeCKOM XUMHH. 3aKOH
COXpPAaHEHUs MacChl BELIECTB;
3aKOH COXPaHEHHUS 1
MPEBPALLECHUS SHEPTUU [IPU
XUMHYECKHUX PEAKIUAX

CKOpOCTh peakuu.
OO6patuMsble peakluu.
XHUMHUYECKOE paBHOBECHE

10

[IpaxTuueckast padora Ne 1.
«BnusHue pa3nUYHBIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DNEeKTPOIUTHYECKAS
nuccormanus. ITogarue o
BOJOPOTHOM IOKa3aTemne
(pH) pactBopa. Peakiiuu




12

HoHHOTO oOMeHa. ['maponm3
OpraHUYEeCKUX U
HEOPraHUYECKHUX BEIECCTB

OKHCIUTEIBHO-
BOCCTAHOBHUTEJILHBIE
peaxuuu. [lonsarue 06
AJICKTPOJIN3E PACILJIAaBOB U
pacTBOpPOB COJIEH

13

KonrponsHas pabora no
pazneny «Teoperndeckue
OCHOBBI XUMHUHN)»

14

MerTaniel, UX ITOJIOKCHHE B
[Tepuonuueckoit cucreme
XUMHUYECKUX dJIeMEHTOR /I,
. Meunneneesa u
0COOEHHOCTH CTPOCHHS
atomoB. OOmue pusndecKkre
CBOICTBA METAJIJIOB

15

CrnnaBbl METaJIOB.
DNEeKTPOXUMUYECKUN P
HaIpsDKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA
BaXKHEHIIINX METAJIOB
(HaTpwmii, KaNMMii, KAJIBIHH,
Mar"uii, amrOMUHUIN) U UX
COeIMHEHU

17

18

19

XUMHYECKHE CBOMCTBA
Xpoma, MEJU U UX
COE€TUHEHUH
XUMHYECKHE CBOMCTBA
IIMHKA, JKeJie3a U UX
COEeIUHEHUI

[TpakTuyeckas pabora Ne 2.
"Pemienne
HKCHEPUMEHTATIbHBIX 3374
o teme «Metamisn"

20

21

Hewmeranipl, ux mojoxeHue B
IIepuonnueckoi cucreme
XUMHUYECKHUX dJIeMEHTOR /I,
N. MenneneeBa u
0COOCHHOCTH CTPOEHHUS
aTOMOB

Du3nYECKUE CBOKCTBA
HEMETAJIOB. AJUIOTpONUs
HEMETAJUIOB (Ha MpUMepe
KHCIIopo/a, cephl, hocdopa u
yriiepoia)




22

23

24

25

26

XUMHYECKHAE CBOMCTBA
raJioreHoB, CEpPhl U UX
COCTUHEHUN

XHUMHYECKHE CBOMCTBA a30Ta,
dbochopa u UX coeTMHCHUI

XUMHYECKHAE CBOMCTBA
yriepoja, KpeMHHUS U UX
COETUHEHUN

[IpumeneHnne BaxKHEUIINX
HEMETAJUIOB U UX
COCTUHEHUN

O06001enue u
CHCTEMaTH3aInsI 3HaHUH 110
TeMe «HemeTamsy.
Brruucnenust mo ypaBHeHUSIM
XUMHYECKUX PeaKIui U
TEPMOXHUMHUYECKUE PACUETHI

27

28

29

[IpaxTuueckas padora Ne 3.
«Pemenue
SKCIEPUMEHTAIIbHBIX 33724
o Teme "HemeTamier"y

KonTponbhas padota no
TeMaM «MeTaabD ’
«Hewmetamnsiy/Beepoccuiicka
s IpOBepoYHasi paboTa

HeOpFaHI/I‘IeCKI/IC 151
OpraHn4€CKUC KUCJIOThI.
HeOpFaHI/I‘IeCKI/IC 151
OpPraHn4€CKUC OCHOBAHHA

30

31

32

AmpoTtepHbie
HEOpPraHUYECKUE U
OpraHUYECKHEe COCTUHEHHUSI.
I'enernyeckas cBs3b
HEOpPraHUYECKUX U
OpPraHUYECKUX BEILECTB

Ponb xuMun B 00ecrieueHUuU
JKOJIOTHYECKOM,
SHEPreTUYECKON U MULLEBON
0€301MacHOCTH, Pa3BUTUU
MCIUIINHEL

[IpencraBnenust 06 oOmUX
HayYHBIX TPUHITAIIAX
MIPOMBIIIJICHHOTO TOJTY4YEeHUSI
Ba)KHEHIIINX BEIIECTB

33

UYenosek B MUpe BELIECTB U
MaTEpHUaJIOB

34

XUMUA U 370pOBbE YETOBEKA




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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