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COJEPKAHUE OBYYEHUA 10 KJIACC
OPI'AHUYECKAS XUMUA
Teoperuyeckne 0OCHOBBI OPraHU4YeCKON XUMUH

[Ipenmer oprannyeckoil XUMHUHU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYEHUE B MOJyYEHUU HOBBIX
BEILIECTB M MaTepuanoB. Teopus crpoeHus opraHuueckux coenuHeHuil A. M. Bbyrneposa, eé
OCHOBHBIE TmoOJIOKeHUs. CTpyKTypHBIE (OPMYIIBI OpPraHWYECKHX BEHIeCTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBinenne o kinaccuuKalMM opraHuyYeckux BemiecTB. HoMmeHkiaTypa opraHM4ecKHX
COEMHEHUI (cucTemMaTuuyeckas) M TPUBHAIbHbIE Ha3BaHUS BaKHEUIIMX MpeACTaBUTENEH
KJIACCOB OPraHUYECKHUX BELIECTB.

OKClepUMEHTANIbHBIE METOJbl W3YYEHUS BEUIECTB M HMX IMPEBPALECHUM: O3HAKOMJIEHHE C
o0Opa3liaMu OpraHMYEeCKUX BEIECTB M MaTepHalaMH Ha UX OCHOBE, MOJICIIMPOBAHHE MOJEKYI
OpraHMYeCKHUX BEIECTB, HAONIOJIEHWE M OMNHMCAHME JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILLECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOCHWE, TOMOJIOTMUECKMH psAx. Meran uM 3TaH — MpOCTEeHIne
MIPE/ICTAaBUTENIN aJIKaHOB: (PU3MUECKHEe M XUMHYECKHE CBOWCTBA (peakiuH 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHUYECKHUU pAd. OTWIEH M TPOMMIEH — MpOCTEHIIne
MIPE/ICTABUTENIN aJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMUS,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuensl: Oyraamen-1,3 wu wmetwnOyramueH-1,3: cTpoeHHe, BaXHEHITME XUMHUYECKUC
cBOMcCTBA (peakuus moaumepu3anun). [loydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN pPsiA. ALIETHICH — MPOCTEHIIHIA
MPEACTaBUTENh AJKMHOB: COCTaB, CTpOCHUE, (PU3MYECKHEe UM XUMHUUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAIOTCHUPOBAHMS, TUAPATAIIMH, TOPEHHUS ), TIOJIYICHUE U IIPUMCHECHHE.

Apenbl. benszon: cocraB, cTpoeHue, ¢GuU3NYECKHME U XUMHYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJy4eHHE W MpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumeHenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHueckas CBSI3b  MEXAY  YIJIEBOJOPOIAMH,
MPUHAUISKAITUME K Pa3IMYHBIM KJaccaM.

[IpupoaHble HICTOYHUKH YIII€BOIOPOAOB. [IpupoHblii a3 U nomyTHbIe HeQTsIHbIEC Ta3bl. HedTh
u e€¢ mpoucxoxiaeHue. CrocoObl mepepabOTKu He(pTH: MEePEroHKa, KPEeKUHT (TEpMHUUYECKUH,
KaTajguThuueckui), mnuponus. Ilpoaykrel mepepaboTku HepTH, UX NPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

9KCHepI/IMCHTaJ'H>HBIe MCTOAbI HM3Y4YCHUSA BCUICCTB MU HUX HpeBpaHleHHﬁl O3HAaKOMIJICHHUEC C
O6p&3].[aMI/I IJ1acCTMaccC, KaydyKOB U PE3HUHbI, KOJUICKIUN ((He(bTB)) u ((YFOJ'IB)), MOJACJINPOBAHNC
MOJICKYJI yIJICBOAOPOAOB U TaJOI'CHOIPOU3BOAHBIX, IIPOBCACHUC IPaKTHUYECKOU Da6OTBI:
IMOJIYYCHHEC 3THJICHA U N3YUCHUC CTO CBOMCTB.

Pacuérnbie 3agaun.

Brrunciaenus mo YpPaBHCHUIO XUMHYECKOM pCaKknuu (MaCCLI, 06’BéMa, KOJIMYECTBA HMCXOAHOI'O
BCIICCTBA WJIM NPOAYKTA PCAKIUHU IO HU3BCCTHBIM MacCCe, OG’LéMy, KOJIMYCCTBY OJHOIO U3
HCXOJHBIX BCHICCTB UJIN MTPOAYKTOB peaKLII/II/I).



Kucaopoacoaep:kamme oprannydeckue coeIMHeHUs

[IpenensHbBIE OAHOATOMHBIE CIIUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, PU3NUYECKUE U XUMUYECKUE
CBOMCTBa (peaKklUM C aKTUBHBIMM METajllaMH{, TaJOT€HOBOJOPOJIaMHU, TOPEHHUE), IPUMEHEHNE.
BonopoaHbie ¢Bs3u MEXAy MOJIEKYJIaMH CIIMPTOB. J[eliCTBHE METAaHOJIA U 3TAHOJIA HA OPTaHU3M
YEJI0BEKA.

MHoroaToMHbl€ COMPTHL. DTUIECHIVIUKOIb U INIMLEPUH: CTpOeHUE, (PU3NUECKUe U XUMUYECKUE
CBOMCTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU METAJUIAaMM, KAyeCTBEHHas pEakuus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHuwe riaulepuHa U
ITUJICHTJINKOJIS.

@DeHo: CTpPOEHHE MOJIEKYNbl, (U3MYECKUEe M XMMHUYECKHe CBoicTBa. TOKCHYHOCTH (heHoJa.
[Ipumenenue denoua.

Anpaerunsl u kemoHwvl. opManbAeTH, alETANBIACTU: CTPOCHHUE, (HU3HUYECKUE M XUMUYECKUE
CBOMCTBA (pEaKIMU OKHUCIEHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIEC PEAKIIMH), TOJy4YeHUuEe M
MIPUMEHEHUE.

O}IHOOCHOBHI)IQ HpelleJ'II)HI)Ie Kap6OHOBBIe KUCIIOTHI. MypaBBI/IHaSI 158 YKCyCHaH KHUCJIIOTHI:
CTpOoeHHe, PU3NIECKHEe U XUMHIECKHE CBOMCTBA (CBOMCTBA, OOIIHE /TSl KJlacca KUCIIOT, PeaKIus
sTepuduKalMK), TOoJydeHne | mnpuMeHeHue. CTeapuHOBas W OJEMHOBAs KHCIOTHI Kak
Hpe)ICTaBI/ITeJ'II/I BBICIIIUX Kap6OHOBLIX KHCJIIOT. MI)IJ'Ia KaK COJIM BBICIIIUX Kap6OHOBI)IX KHUCJIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 3GUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['HApOIN3 ClioXHbIX 3QupoB. KUphL.
IM'maponus xupos. [Ipumenenue xupoB. brosiorudeckas posb KUPOB.

VYrieBoapl: cocTaB, Kiaccuukanus yrieBogoB (MOHO-, AW- M TOJUcCaxapujisl). [Mroko3a —
MPOCTEHUIIII MOHOCAaXapHI: OCOOCHHOCTH CTPOCHHS MOJICKYJbI, (H3MUECKUE M XHUMHUYECCKHE
cBoiicTBa (B3ammojeiicTBue ¢ ruapokcuaom Meau(Il), okucieHne amMMUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHWE, OpOXEHHE TJIOKO3bI), HAXOXJIECHHE B MPHUPOJIE,
npUMeHeHue, Onosiorudeckas posib. orocunre3. PpykTo3a Kak H30MEp TIIFOKO3HI.

KanMaJ'I U LOCUIK0JI03a KaK IIPHUPOAHBIC ITIOJIUMMEPHI. CTpOGHI/Ie Kpaxmajla "W HOCJUIKOJIO3bI.
duzndeckre ¥ XUMHUUECKHE CBOMCTBA Kpaxmaja (FI/II[pOJ'II/I?), KauC€CTBCHHAA pCaKlUus C I/IO,Z[OM).

OKCIIEpUMEHTAIBHBIE METOJbI M3YYEHHS BEIIECTB M WX [PEBpAICHUI: TPOBEICHHUE,
HaOJIO/ICHUE W ONHCAHWE JICMOHCTPAIIMOHHBIX OMNBITOB: TOPCHUE CIUPTOB, KAueCTBCHHBIC
peakiMu OJHOATOMHBIX CHUPTOB (OKucieHue d3taHona okcuaoM wmeau(ll)), MHOTOATOMHBIX
cnupToB (B3ammojeiicTBue raunepuHa c¢ rugpokcugoMm wmeau(ll)), ampaerunoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) m rumpoxcumom wmeau(Il), B3ammoneiicTBue
Kpaxmajia C HOJOM), IPOBEACHUE IPAKTUYECKOH pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTBIL.

Pacuérnpie 3amaun.

Breraucnenus 1o YpaBHCHUIO XUMHYECKOMN peaknuu (MaCCH, 06’béMa, KOJIM4YECTBA HMCXOAHOI'O
BCIICCTBA WM TPOAYKTA PCAKIOUH IO HU3BCCTHBIM MACCE, 06’béMy, KOJIMYCCTBY OIHOTO U3
HUCXOJHBIX BCHICCTB HUJIN MTPOAYKTOB peaKLII/II/I).

A3OTCOI[Cp)KaH_II/Ie OpTaHU4YC€CKHUC COCANHCHUSI.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIe OpraHuuYecKkue coequHeHus. PUu3ndyeckrue U XUMUYECKUE
CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe MHIMHA). buonormueckoe 3HaUE€HHWE AMHHOKHCIOT.
IlenTunaer.



benku kak mNpupoAHbIE BBICOKOMOJEKYISpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

3KCHepI/IMeHTaJIbHBIC MCTOAbI U3YUCHUA BCIICCTB U UX HpeBpaH_[eHI/IfII Ha6J'IIOI[€HI/Ie 1 OIIMCaHUC
ACMOHCTPALIMOHHBIX OIIBITOB: JCHATYpalHa OenIKoB IIpHU Harp€BaHnuu, OIBETHLIC PCAKIIUU OCJIKOB.

BLICOKOMOJIQKy.TIﬂprIe COCAMHCHUSA

OcCHOBHbIE TMOHSTHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CpEeIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUs U MTOJUKOHICHCALIUSL.

SKCHepI/IMCHTaJIBHBIe MCTOAbI HM3Y4YCHHSA BCUHICCTB MU HUX HpCBpaHIeHI/II\/'IZ O3HAaKOMJICHHUE C
o6pa3uaM1/I MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIACTMACC, KAY1YKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss MeXnpenIMETHBIX CBsi3ed INpU H3YYEHMHM opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MTOHSATHH, SBIIAIOIIMXCS CUCTEMHBIMU JUISI OTAENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecrecTBEHHO-HAay4yHbIe TOHSTHS: SBJICHHE, HAay4HbIN (akT, Turmoresa, 3aKOH, TEOpus,
aHaJlu3, CUHTE3, KiIaccu(uKauus, NepUOJAUYHOCTh, HaONIOJEHHE, M3MEPEHHE, SKCIEPUMEHT,
MO/JIETMPOBAHHUE.

Oduznka: MaTepus, SHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKyJa, SHEPreTUYeCKUH YpOBEHb,
BEIIECTBO, T€JO0, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKUE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: knerka, opranm3M, Owocdepa, oOMEH BeIIeCTB B oOpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE MOPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHomorus: IMUIIEBLIC IIPOAYKTBI, OCHOBBI PAallMOHAJIBHOI'O IIWTaHWsA, MOIOIIHUE CPCACTBaA,
JICKApPCTBEHHBIC 1 KOCMCTUYCCKHUEC ITpeIIapaThbl, MaT€pHralibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKHUX
BOJIOKOH.

11 KJIACC OBIIASA 1 HEOPTAHUYECKASA XUMUA
TeopeTnyeckune 0CHOBBI XHMHH

XUMHUYECKUH dJIeMEHT. ATOM. ﬂl[pO aTomMa, N30TOIIbI. QHGKTpOHHaH 000JI04Ka. BHepFeTI/IquKI/IC
YPOBHH, IMOAYPOBHH. ATOMHEIE 0p6I/ITaJ'II/I, S-, P-, d- snemenTel. OcoOeHHOCTH pacipeaciICHuA
QJICKTPOHOB IIO 0p6I/ITaJ'I$IM B aToOMax 3JICMCHTOB IICPBBIX LIeTI:IpéX MepruoaoB. 3J'IeI(TpOHHa$I
KOH(bHpraHHH aTOMOB.

[Tepuonnueckuii 3axkoH u [lepuonnueckas cucrema xumMmuueckux 3emeHToB 1. . Menneneesa.
Cs3p mepuoauueckoro 3akoHa u Ilepuoanueckoil cuctemMbl XMMUYECKUX 3iaeMeHToB [l WM.
MeneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUs CBOWCTB
XUMHYECKUX DJIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TpyHmam M
nepuoaaM. 3HaueHUe NePUOJUUECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CTpOGHI/IC BelllecTBa. XUMUYECKas CBsI3b. BUIBI XUMUYECKOM CBS3U (I(OBaJ'ICHTHa}I HCIIOJIsIpHAasA
" ToJigpHasi, MOHHAa4, MCTaJ'IJ'II/ILICCKaSI). MexaHu3MbI O6pa3OBaHI/I${ KOBAJICHTHOM XMMHYECKOM



cBsi3u  (OOMEHHBIH H  JOHOPHO-aKUENTOpHBINM). Bomopomnas  cBsizb.  BaneHTHOCTS.
DneKTpoOTpULATENbHOCTh. CTENEeHb OKUCIEHUS. VIOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIDHOIO CTpPOEHHsS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsTue o nmucnepcHeIX cucremax. VICTUHHBIE W KOJUIOMAHBIE pAacTBOpPbL. MaccoBas H0JiA
BEILIECTBA B PacTBOpE.

Knaccudukanuss Heoprannmdeckux coeanHeHHH. HoMmeHKiaTypa HEOpPraHWYeCKHX BEUIeCTB.
I'eneTndeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, IPUHAIICKAIUX K PAITMYHBIM KJIACCAM.

Xumunueckass peakius. Knaccupukamuss XUMHYECKMX pPEaKIMil B HEOPraHUYeCKOW U
OpraHMYeCcKON XMMUU. 3aKOH COXpPaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLICHUS
SHEPTUH NPU XUMUYECKUX PEAKIMIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuyHbIX (akropoB. OOpaTHMble peakuu.
XuMudueckoe paBHOBECHUC. CDaKTOPBI, BJIMAIONIME Ha COCTOAHHUEC XUMHUUYCCKOI0 pPaBHOBCCHA.
[Tpunnun Jle latense.

OnexktponuTtnueckas auccouuanus. CunbHble U cialble  AnekTposuThl. Cpea BOJIHBIX
pacTBOPOB BEIECTB: KHUCIasl, HEMTpallbHasl, HIeIOYHAs.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pPEaKknuu.

DKCHepUMEHTATBHBIC METObl M3YUYCHUsI BEIIECTB W MX MPEBPAIICHHUIN: JTEMOHCTPAIHS TaOIHI]
«Ilepnognyeckasi cucrema xumuuyeckux siaeMeHtoB . M. MenneneeBay, uzydeHue Mojenen
KPUCTAJUTMYECKUX PEmETOK, HAOMIONCHUE M OINMUCAaHWE JIEMOHCTPAIMOHHBIX M J1a0OPAaTOPHBIX
OTBITOB (pa3jI0KEHHE TEPOKCHIA BOJIOPOJa B MPUCYTCTBUM KaTaau3aTopa, OMpeneIeHUue CpeIbl
pPacTBOPOB BEIICCTB C MOMOIILI0 YHHBEPCAIBHOTO HHAWKATOPA, PEAKIIMA HMOHHOTO OOMEHa),
MPOBEACHUE MPAKTHYECKOW paboThl «BiusHue paznudHbIX (GaKTOPOB Ha CKOPOCTh XUMUYECKON
peaKIum».

PacuérHble 3amaun.

Pacuérer 1o YPaBHCHUAM XHUMHYCCKHUX peaKuHﬁ, B TOM 4YHUCIC TCPMOXUMHUYCCKUEC paCLIéTBI,
paC‘léTBI C UCIIOJIb30BAHUEM ITOHATHA «MacCCOBadA JOJIsd BEIIECCTBaA.

Heopranuueckasi xumms

Hemerannsl. Tlonoxxenne nHemeramnoB B [lepuoauueckoil cucteMe XMMHUYECKUX AIEMEHTOB /[l
N. MenzaeneeBa U OCOOEHHOCTH CTpOeHUS aTOMOB. (Du3nMYeckue CBOMCTBA HEMETaJUIOB.
AnnoTponus HEeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaKHEHUIIIMX HEMETAIUIOB (raJIOTeHOB, Cephl, a30Ta, pocdopa, yriepoaa u
KpEMHHUSI) M HX COEAMHEHUU (OKCHIIOB, KHCIOPOACOACPKAIMUX KHCIOT, BOJOPOIHBIX
COEIMHEHUH).

HpI/IMeHCHI/Ie Ba)KHEMIIINX HEMETAIUIOB U UX COCIUHEHMH.

Meramnel. [lonoxenne meramnoB B Ilepuoanueckoit cucreme XUMUYeCKUX diaeMeHToB [[. M.
MenneneeBa. OcoOEHHOCTH CTPOEHHUS DIEKTPOHHBIX 000J0YeK aTOMOB MeTamioB. OoOmrue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN PsJl HATPSHKEHUN
METaJIJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX METAJUIOB (HATpUM, KalWil, KajablUi, MarHui, aJlOMUHHM,
LUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUM.



OOm1re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHre MeTauioB B ObITY U TEXHHKE.

3KCHepI/IMeHTaJIbHBIC MCTOAbI M3YUCHHUA BCHICCTB M HX HpeBpameHHﬁ: HN3Y4YCHHUEC KOJUICKIHUH
«Metaninel u CILIIaBbI», O6pa3LIOB HEMCTAJIOB, PCHICHHUEC OKCICPUMCHTAJIIBHBIX 3a1a4,
HaOJIIOJICHUE W ONHCAHHE JCMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBUE
THApPOKCHUAa aJIlOMUHUA C paCTBOpaMHn KHUCJIOT U menoqeﬁ, KauCCTBCHHBIC PCAKINH HAa KaTUOHBI
METaJIOB).

PacuérHbie 3a1a4n.

Pacuérbl Macchl BemiecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIn
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, pacyéTbl Macchl (00bEéMa, KOJMYECTBA
BEIIECTBA) MPOIYKTOB PEaKIUH, €CJIU OJHO U3 BEUIECTB UMEET MPUMECH.

XuMud M ;KHU3Hb

Ponp xumum B oOecrieueHUH SKOJOTUYECKOW, DHEPreTHYECKON M THIIEBOM O€30MacHOCTH,
pa3BUTUU MeAuIuHbL. [loHSATHE O HAydHBIX METOJaX ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuui.

Hpe)ICTaBJ'IeHI/IH 00 O6HII/IX HAaYYHBIX IPHHOUIIAX IMPOMBINIJICHHOTO IIOJTYYCHUA Ba)KHEUTITHX
BCIIICCTB.

Yenosexk B MHUPE BCHICCTB ©W MaTCpUAJIOB: BayKHEHIITHE CTPOUTCIIBHBIC MaTCpHaJlbl,
KOHCTPYKIHMOHHBIC MaT€puajbl, KpaCKH, CTCKJIO, KE€paMHWKa, MaTCpHaJibl I SJICKTPOHHKH,
HaHOMAaTCpHaJbl, OpTaHUYCCKNEC U MUHEPATIbHBIC y1106peH1/I5[.

XUMUS U 30pOBbE YEJIOBEKA: MpaBUiia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IpPENaparoB, MpaBuia
0€301MacHOTO UCMOIb30BaHUS MpenapaToB ObITOBOM XMMUU B TIOBCETHEBHOM KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanmuzarust MeXNpeaMETHBIX CBSI3€H MPU HM3yYEeHUH OOIICH M HeopraHWdeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIHUX €CTECTBEHHO-HAYYHbIX TOHSITHIM, TaK
U TIOHATUH, SBISAIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOIO
UK.

O6H_[I/Ie CCTCCTBCHHO-HAYUHbIC ITOHATHA: Hay‘IHbIﬁ (baKT, TUIoTE3a, 3aKOH, TCOpHU:A, aHAIU3,
CHHTC3, KJ'IaCCI/I(l)I/IKaI_II/IH, NEPUOANYIHOCTD, Ha6J'II-OI[eHI/Ie, OKCIICPUMEHT, MOJICIUPOBAHUC,
HU3MCPCHUC, SIBJICHHC.

dusmka: Marepus, SHEPrus, Mmacca, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3MUSCKHUE BEITMYMHBI U €AMHUIIBI X U3MEPEHHUS, CKOPOCTb.

buonorus: KJICTKA, OpraHu3sM, 3KOCHCTEMA, 6Hoc¢)epa, MaKpO- U MHKPOJ3JICMCHTBI, BUTAMUHBI,
oOMeH BCIICCTB B OpraHu3Me.

Feorpa(bml: MHWHCPAJIbI, TOPHBIC TOPOJLI, TTOJIC3HBIC UCKOIIAEMBIC, TOIIJIIMBO, PECYPCHI.

TexHomorus: XuMHU4YECKas MNPOMBINIJICHHOCTh, MCTAJLIIyprusi, IMPOU3BOACTBO CTPOHUTCIBHBIX

MaTepuaioB, CEIIbCKOXO03MCTBEHHOE MpOn3BOACTBO, nUIIcBas MMPOMBINIJICHHOCTD,
(bapMaHeBTquCKaﬂ MMPOMBIIIICHHOCTD, IMPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IIPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepuaios, QJICKTPOHHAA MPOMBIIIJICHHOCTD,

HaAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ydbTaTaM OCBOCHHUS O0YJaIOUIMMUCS TIPOrpamMm
cpenHero oOmiero odpa3oBaHusl (JMYHOCTHBIM, METANPEAMETHBIM M IpeaMeTHeIM). HaydHo-
METOJUYECKOM OCHOBOW Uil pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHUS MpPOTpaMm
cpenHero o0miero oopa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MTOAXO0.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM TOJIXOJAOM B CTPYKTYypE JIMYHOCTHBIX
pe3yiabTaTOB OCBOEHMs IpeAMeTa «XUMHUS» Ha YPOBHE CpPEIHEro oOLero o0pa3oBaHMS
BBIJICJIEHBI CJIEYIOLINE COCTABIISAIOIINE:

OCO3HaHUE OOYyYaIOIIUMHUCS POCCUUCKONW TPaXKTAHCKOW MACHTHYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPENIETIEHUIO;

HaJIn4Yue MOTHBAITUHU K O6yquI/IIO;

L[eJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEKIEHHM JUYHOCTH HAa OCHOBE KJIHOUYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalONIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, MPHUCYIIUMHU IIEIOCTHOW CHCTEME XHUMHYECKOTO
o0pazoBaHus;

HaJIM4ue MPaBOCO3HAHMS SKOJOTHYECKON KYIbTYphl M CIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIC IIIaHBbI.

JImuHOCTHEBIE pPE3YIbTAaThl OCBOCHHUA IMPEAMCETA «XUMHUS JOCTHUT'aOTCA B €AUMHCTBEC y‘IC6HOﬁ u
BOCHHUTATEIIEHOM ACATCIIBHOCTH B COOTBCTCTBHMU C TI'YMAaHHUCTHYCCKHUMH, COLHUOKYJIBTYPHBIMHU,
AYXOBHO-HPAaBCTBECHHBIMU HEHHOCTAMH W HACAIaMHU pOCCHﬁCKOFO IpaxxXaaHCKOIro O6HICCTB&,
IIPpUHATBIMA B O6HICCTBC HOpMaMu W IIpaBUJIaMU ITIOBCICHUA, CHOCO6CTBYIOHII/IMI/I mpoueccam
CaMOIIO3HaHMs, CaMOpa3BUTHUA U HPAaBCTBCHHOI'O CTAHOBJICHUA JIMYHOCTHU o6yqa10mnxc;l.

JImuHOCTHEIE PE3YIbTAaThl OCBOCHUA MIPECAMETA «XUMHUS OTpaXaroT C(I)OpMI/IPOBaHHOCTB OIIbITa
MO3HABATEILHON M HpaKTquCKOﬁ ACATCIIBHOCTH 06y‘IaIOIJ_[I/IXC$I 1o pcajiu3aliuu IIPUHATBHIX B
O6H_I€CTBC I_[eHHOCTeﬁ, B TOM 4YHUCJIC B 4aCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA .

OCO3HaHUA O6y‘~IaIOH_II/IMI/IC$I CBONX KOHCTUTYHHWOHHBIX IIpaB H O6H38.HHOCTCI71, YBAXCHUA K
3aKOHY U IIPAaBOIIOPAIAKY,

NMpEACTaBJIICHUA O CONUAJIbHBIX HOPpMAX U MpaBUJIaX MCKIMIHOCTHBIX OTHOIIICHUI B KOJITICKTUBCEC,

TOTOBHOCTH K COBMECTHOH TBOp‘IGCKOfI ACATCIIBHOCTH IIpU CO3AaHUUN y‘Ie6HBIX ITPOCKTOB,
peUICHUH y‘Ie6HBIX 1 NNO3HABATCJIBHBIX 3a1a4, BBIIIOJTHCHUHN XUMHUYCCKUX SKCIICPUMCHTOB,

CITOCOOHOCTH IOHMMATh U IMPUHHUMATb MOTHUBBI, HAMCPCHHS, JIOTUKY U apIr'yMCHTHI JPYIr'UX IIpU
AHAJIN3C PA3JIMYHBIX BUIOB y‘-IC6HOI71 ACATCIIBHOCTU,

2) IaTPpHOTHYECKOI0 BOCIIUTAHUS

HEHHOCTHOT'O OTHOLICHUA K HCTOPUUICCKOMY U HAYYHOMY HACJICAUTO OTE€YECTBEHHOM XUMHU,



YBOKEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU WM MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTWXKEHUSI HAYKH €CTb pe3ylbTaT AJUTEIbHBIX HaOIIOJICHUH,
KPOTMOTJIUBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPY/la YYEHBIX H IPAKTUKOB;

HHTCpPCCAa U MO3HABATCIIbHBIX MOTHBOB B IOJYYCHHHU W IMOCICAYIOLNIEM aHAaJIN3C I/IH(I)OpMaI_II/II/I ()
NEPCAOBLIX JOCTHIKCHUAX COBpeMeHHOf/’I OTCUECTBCHHOM XUMHU,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:
HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOTI'O ITOBCACHU A,

CIIOCOOHOCTHU OLCHUBATL CUTyallMU, CBA3AHHBIC C XHMHWYCCKHMU ABJICHHUAMH, W IIPUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIBHO-HPABCTBCHHBLIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLIEHHBATh CBOE MOBCACHUC U TIOCTYIIKM CBOHX TOB&pHHICfI C HO3HHPII7[
HPAaBCTBCHHLIX U IMPABOBBIX HOPM U OCO3HAHHUC HOCJ'IGI[CTBPIIZ OTUX IMMOCTYIIKOB;

4) popMupOBaHMS KYJIbTYPHI 310POBbS:

MOHUMAaHMs 1IEHHOCTeM 370poBOro U 0Oe3omacHOro oOpas3a JKM3HM, HEOOXOJUMOCTU
OTBE€TCTBCHHOI'O OTHOLICHUS K CO6CTB€HHOMY (bHSI/IquKOMy 1 IICUXUYCCKOMY 310POBBIO;

coOJTr0IeHUs TIPaBMII O€30MMaCHOTO OOPAIEHUS C BEIIeCTBaMHU B OBITY, TOBCETHEBHOW KU3HHA U B
TPYIOBOM JEATENBHOCTH;

MMOHUMAaHMSI [ICHHOCTH TPABWJI WHAUBUIYATHHOTO U KOJIJIEKTUBHOTO O€30MacHOTO TOBEACHHS B
CUTYaIMX, YTPOKAIOITUX 370POBBIO M KU3HH JIIOJICH;

OCO3HAHHS TMOCICACTBUI W HENPHUATHS BPEAHBIX MPHUBBIYCK (YHOTPEOICHUST alIKOTOJIS,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOro BOCIUTAHMS:

KO MMYHHKaTHBHOP’I KOMIIETCHTHOCTU B yqe6Ho 'HCCHCHOB&TGHBCKOﬁ JACATCIIbHOCTH,
O6H.I€CTB€HHO HOHGSHOI;'I, TBOp‘ICCKOﬁ " IpYyIrux BUaax ACATCIIBHOCTH,

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH NMPAKTHYCCKHX 3a/1a4 COIIMAIbHON HAIIPaBICHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

HHTEpPECA K MPAKTHYCCKOMY H3YUCHUIO npo@eccnﬁ pas3siindHoro poaa, B TOM YKUCJI€ Ha OCHOBE
MIPUMECHCHUS IPEAMETHBIX 3HAHUH 110 XUMUU,

YBAXKCHHUSA K TPYAY, JJIOAAM TpyAa U pE3yjibTaTaM pr,[[OBOﬁ JACATCIIBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBI60py PIH,Z[I/IBI/I,Z[yaJIbHOﬁ TPaCKTOPHUH 06p3.30BaHI/I$I, 6yz[ymeﬁ
HpO(bGCCI/II/I " pcajin3aluu COOCTBEHHBIX KU3HEHHBIX IIJIAHOB C y‘IéTOM JJUMYHOCTHBIX HMHTCPECOB,
CIIOCOOHOCTEH K XUMHUH, NTHTCPCCOB U HOTpe6HOCTeI71 o6mecma;

6) 3K0J1I0rM4eCKOTr0 BOCIIUTAHUSA:

9KOJIOTHYECKH 11e71ecO00pa3HOro OTHOILIEHUS K IPUPO/JIe, KAaK HCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

IMOHMMaHUs TJI00aIBbHOTO XapaKTepa 3KOJOTHYCCKUX l'IpO6J'IeM, BIMAHHA OSKOHOMHUYCCKUX
IIpoLEeCcCOB Ha COCTOSAHNCE HpHpOHHOﬁ 1 COIMAIbHOM CpCabI;

OCO3HaHusA HCO6XO,Z[I/IMOCTI/I HCIIOJI30BaHUS JOCTH)KEHUM XUMHUM JJIsS peumicHuss BOIIPOCOB
palluOHAJIBHOT'O IPUPOAOIIOTIB30BAHUA,



AKTUBHOTO HENPUATHUS IEHCTBUM, NIPUHOCAIINX BPEI OKPYKAIOIIEH IMPUPOJHOU cpene, yMEHUs
IIPOrHO3UPOBATh HEOJATONPUATHBIE SKOJIOTUUECKUE MTOCIEACTBHS IPEAIPUHUMAEMBIX JEHCTBUN
U NIPeAOTBPAILATh UX;

HaJu4Mus Pa3BUTOTO  DKOJIOTMYECKOTO  MBINUICHMs, OKOJOTMYECKOM KYyJIbTYpPBI, OIIbITA
JEATENBHOCTH  JKOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLUAIBHON MTPAKTHKE, CHOCOOHOCTH U YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00II€CTBEHHOM MPaKTUKU;

MOHUMaHMs crnenuuKd XWMHUM Kak HayKd, OCO3HaHHA €€ posid B (OPMUPOBAHUU
palMOHAIBHOIO HAYYHOI'O MBIIIICHUS, CO3aHUU LEIOCTHOIO MPEACTaBICHU 00 OKpYXKArOIEeM
MHpE KAaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B IO3HAHWH IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny TpodsieM COXpaHEHUsl PUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B O0COOOM 3HAUMMOCTH XUMHUHU [UIsl COBPEMEHHOM UMBMIM3alMU: B €€
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEHIEHUH II00abHBIX MPOOJIeM YCTONYHMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTHYecKOoM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEAULIMHBI,
o0ecreyeHny yCIOBHUM YCHEIIHOTO TPyia U SKOJIOTMYECKH KOM(POPTHON JKU3HM KaXKIOTro YjeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MMOHUMAHUS CYIIHOCTH METO/I0B MMO3HAHUS, UCTIOIb3yEMbIX
B E€CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH HCIOJB30BaTh IOJydaeMble 3HAaHUA Ul aHalu3a |
00BsICHEHUS SBJICHUI OKPYXKAIOLIET0 MUPA U MPOUCXOASIINX B HEM U3MEHEHUN, YMEHHUS JeTaTh
000CHOBaHHbIE 3aKJIIOYEHMsS] Ha OCHOBE HAayYHbIX (DAaKTOB M HMEIOLIMXCS JAHHBIX C IIEJIbIO
MOJIy4€HUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOIL30BaTh XMMHYECKHE 3HAHHSA JIA peUICHUA npo6neM B
PEAIBHBIX JKU3BHCHHBIX CUTYyallUusAX;

HHTCPCCA K ITIO3HAHUIO U HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

TOTOBHOCTH M CHHOCOOHOCTH K HEIIPEPLIBHOMY o6pa30BaHmo u CaMOO6paSOBaHHIO, K aKTUBHOMY
MMOJIYYCHHUIO HOBBIX 3HAHWH 110 XMMHH B COOTBETCTBUH C KM3HCHHBIMH HOTpe6HOCT$IMI/I;

MHTEpeca K 0COOEHHOCTSAM Tpy/ia B pa3inuHbIX chepax npodeccHOHaIbHON AeSITENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbHI

MeranpeaMeTHbIe pe3ynbTaThl OCBOCHHUS y4eOHOTO mpenMeTa «XHMHUs» HAa YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC  IJIA (bOpMI/IpOBaHI/ISI MHPOBO33pCHUA O6y‘IaIOIJ_[I/IXC$I MCKIUCHUIIIINHAPHBIC
(MG)KHPCI[MCTHBIC) 06IueHaquHe IMMOHATHSA, OTPAKAOIIUC LEJIOCTHOCTD HaYQHOﬁ KapTUHBI MHUpa
n CHCI_[I/I(I)I/IKy MCTOIOB IMO3HAHUS, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/IH, BCIICCTBO,
OHEpTUA, ABJICHUEC, ITPOLECC, CUCTEMA, Hay‘lHLIfI (l)aKT, IMPpUHOUAII, TUIIOTE3d, 3aKOHOMCPHOCTD,
3aKOH, TCOpH:I, UCCICAOBAHUC, Ha6J'IIO)IeHI/IC, HU3MCPCHUC, SKCIICPUMCHT U J:(pyrne);

YHUBEpCaJbHbIC YUeOHbIC NeHCTBUs (TIO3HABATEIbHBIC, KOMMYHUKATHBHbBIC, PETYJISTHBHBIC),
obecnieunBaromue GopMupoBanue QyHKIIUMOHATHHON TPAMOTHOCTH U COLUATBHOM KOMITETECHIIHH
oOyuaronuxcs;



CIIOCOOHOCTH 00y4aromuXcs HCII0JIb30BATh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHHMS W YHHBEpCalbHbIe Yy4eOHBbIE JACHCTBHS B MO3HABATEIBHON U
COLIMAJIBHON ITPAKTHUKE.

MetanpeaMeTHbIE  Pe3ylbTaThl  OTPAKAIOT  OBIAJCHHE  YHUBEPCAIBHBIMU  y4EOHBIMU
[M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSMH.

OByajieHHe YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH €l CTBUSIMU:
1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSATENIbHO ~ ()OPMYIHPOBATh ¥ aKTyalHU3UpoOBaTh MpoOJIeMy, BCECTOpOHHE &
paccMaTpuBarth;

OMpCACIIATh UCIIN ACATCIIBHOCTH, 3aaBasd MapaMCETPbl U KPUTCPUN UX JOCTHIKCHHUSA, COOTHOCHTDH
PE3YIbTATHI ACATCIIBHOCTH C IOCTABJICHHBIMH LCJISIMU

HCII0JIb30BAaTh IIpU OCBOCHHU 3HAHUH HpI/IéMBI JJOTUYECKOI'0 MBIINIJIICHUA — BBIACIATH
XapaKTCPHBIC IMMPHU3HAKU MOHATHH U yCTaHaBJIMBAaTb WX B3aWMMOCBA3b, HCIIOJIb30BATh
COOTBECTCTBYIOIIMUE MMOHATHA JJISA 00bsICHEHHS OTACIBHBIX CbaKTOB n ﬂBHeHHﬁ;

BBI6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BECIICCTB U XUMHNYCCKUX peaKuHﬁ;
YCTaHABJIIMBATb NPUYINHHO-CICACTBEHHBIC CBA3H MCKIY N3YIaCMbIMU ABJICHUAMMU,

CTPOUTH JIOTHYECKHE PACCYXIeHUs (WHIYKTHBHBIE, NEAYKTUBHBIC, MO AHAJOTHH), BBHISBISATH
3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTPUBAEMBIX SIBJICHUSX, (POPMYIHpPOBATH BHIBOJABI U
3aKIIIOUEHUS;

MPUMEHATh B Ipoliecce TO3HAHMS, HUCIOJIb3yeMble B XHMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MoJenu, MpeoOpa3oBbIBATH MOJIETbHBIE MTPEICTABICHHS — XUMHUECKUN 3HaK (CUMBOJI) DJIEMEHTAa,
xuMuueckas ¢GopMyna, YpaBHEHHME XHMHUYECKON peakiud — TpU pEIIeHUHd Y4eOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATh Ha3BaHHbIE MOJEIbHBIC MPEACTAaBICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKLIUM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:
BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O IMO3HAHMS BEIICCTB U XUMHUCCKUX PEAKIINA;

(bOpMy.]'[PIpOBaTI) OeJIkd 1 3aJa4u UCCIC€J0BaHus1, HCIIOJIb30BATh ITOCTAaBJICHHBIC 1 CaAMOCTOSATCIIbHO
C(l)OpMyJ'II/IpOBaHHBIC BOIIPOCBI B KAa4eCTBC HMHCTPYMCHTAa IIO3HAHUA HW  OCHOBBI JJIA
q)OpMI/IpOBaHI/IH T'UIIOTE3LI 110 ITPOBCPKE IPABUIIBHOCTHU BbICKA3BIBACMBIX CYH(HCHHﬁ;

BJaJCTh HABBIKAMH CaMOCTOSITEIIbHOTO  IJIAHUPOBAHUS W MPOBEICHUS  YYCHUYECKUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIATh 32 XOJOM IMPOIECcCa, CaMOCTOSTEIBHO
[POTHO3MPOBATh €ro pe3yibTar, (OPMYIHPOBaTh OOOOIICHHUS U BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCICIOBAHHS, COCTABIATH OOOCHOBAHHBINA OTUYET O MPOJICIAHHOM
pabore;

HpI/IO6peTaTI> OIIBIT yququCKOﬁ HCCJIEIOBAaTEIbCKON U HpOCKTHOfI ACATCIIbBHOCTH, ITPOSBJIATH
CIIOCOOHOCTh U TOTOBHOCTBH K CaMOCTOATCIIbHOMY IMOHUCKY MCTOJAOB PCHICHHUA HNPAKTUYICCKHUX
3aa4, MIPpUMCHCHUIO PA3JIMYHbIX MCTOJOB IIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHMKAX HHGpOpManMU (HAYy4HO-TIOMYJSpHAs JUTepaTypa
XMMUYECKOTO COJIep’KaHUs, CIPaBOYHbIE IOcoOus, pecypchl MHTepHeTa), aHaIU3UpPOBATh
MHOOpPMALIMIO PA3IMYHBIX BUAOB MU (OpPM MpencTaBleHUs, KPUTUYECKH OLEHHUBATh €€
JOCTOBEPHOCTH W HEITPOTUBOPEUNBOCTD;



¢dbopMynupoBaTh 3ampockl W TNPUMEHATH pPA3IUYHBIE METOABl TNpPU TOUCKE H OTOOpe
nHpopMaIKy, HeOOXOIMMO TSI BHITIOTHEHUS YI€OHBIX 3a/1a4 ONPeeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUA HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH H
Pa3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BBIOMpPATh ONTHMANbHYI0 (OopMy TpeAcTaBiIeHUs HHpopMauu (CXeMbl,
rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCTIOJIb30BaTh HAYYHBIH SI3BIK B KAQUECTBE CPEJICTBA NpPU padOTe ¢ XUMHYECKOW MH(pOpMAIHEH:
MPUMEHATh MEXIpeIMEeTHbIe ((PU3NUeCKne U MaTeMaTHYECKHe) 3HAKH U CHMBOJIBI, (DOPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U Hp€06paSOBI>IBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATTIAJHOCTH.
OBJ'IaI[eHI/Ie YuuB€EpCaJlbHBIMU KOMMYHUKATUBHBIMUA HeﬁCTBHﬂMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOWl TeMbl B XOJi¢ AHAJora W/WIN JTUCKYCCHUH,
BBICKA3bIBATH niaeu, q)OpMYJ'II/IpOBaTI) CBOH npezmomeHI/m OTHOCUTCJILHO BBITIOJTHCHU A
MpeUI0KEHHOM 3a/1a4H;

BBICTyrIaTI) C HpCSCHTaHHeﬁ peSYHBTaTOB HOSH&B&T@J’IBHOﬁ JCATCIIBHOCTH, HOJ'Iy‘-IeHHI)IX
CaMOCTOATCIBbHO HJIn COBMECCTHO co CBepCTHI/IKaMI/I HpI/I BBIIIOJIHCHUHN XHUMHWYCCKOI'O
OKCIIEPUMEHTA, TPAKTUYECKOW padOTHl IO HCCICAOBAHUIO CBOMCTB HM3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOTO TpoeKkTa M (OPMYIUpPOBATH BHIBOJABI MO pE3yibTaTaM MPOBEIEHHBIX
HCCe0BaHUM TTyTEM COTIIACOBAHMSI TIO3UITHI B XO7€ OOCYK/IEHUS U 0OMEHA MHEHUSMH.

OBnajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITEJIFHO IIJIAHUPOBAaTh M OCYIIECTBIISITH CBOIO TIO3HABATENBHYIO JESITEIHHOCTD,
ompenenssi €€ e W 3a/a4d, KOHTPOJHMPOBATh M MO0 Mepe HEO0OXOJAMMOCTH KOPPEKTHPOBATH
npeJularaeMblii JITOPUTM JICHCTBHI NPU BBHITIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BBIOMpaTh Hanbosee F3((PEeKTUBHBIN CIOCOO UX PEIIECHUS C YIETOM TOJIYYCHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYHICCTBJIATL CAMOKOHTPOJIb cBOEH JCATCIbHOCTHU HA OCHOBE cCaMOaHalin3a U CaMOOILICHKH.

INPEIMETHBIE PE3YJIBTATDI 10 KJIACC

Hpe,[[MeTHLIC PE3YyJIbTaTbl OCBOCHUS KypCa «Opl"aHI/I‘IeCKaH XUMUSD» OTPaAXKaroT:

C(OPMHUPOBAHHOCTh MPEJACTABICHUA O XHMMHUYECKOH COCTaBIAIOLIEH eCTeCTBEHHO-HAYYHOU
KapTUHbl MUpA, POJIM XUMHH B MO3HAHUU SBJICHUN NMPHUPOJIBI, B (POPMUPOBAHUU MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMON [UIl pelLIeHus
MPAKTUYECKUX 3aJa4 M HKOJIOTHYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3/I0POBBIO U
IIPUPOIHON Cpele;

BJIQJICHUE CHCTEMOM XMMHMYECKHUX 3HAHWMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIHE MOHATHUS
(XMMHMUYECKHI »JIEMEeHT, aTOM, OJJIEKTpOHHas o0O0O0JOYKa aToMa, MOJIEKYNa, BaJCHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpali€HHas), MOJIb, MOJISIpHas Macca, MOJSIpHBIH OOBEM, YIJIEpOJIHBIH  CKeJeT,
(GyHKUMOHATBHAS TPYINa, pajuKkal, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psAJ, TOMOJIOTH,
YIJIEBOOPOABI, KHCIOPOA U a30TCOAEPIKAIINE COSAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COEIUHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHU4YECKUX
BemectB A. M. bBytnepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,



CUMBOJIMYECKUH S3bIK XMMHUHU; MHPOBO33PEHUECKHUE 3HAHHUS, JIeXKalllue B OCHOBE IOHUMAaHMS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, ()aKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX,
coCTaBe, MOJYYeHUH M 0€30TIaCHOM MCIOIb30BAHUH BAKHEUITNX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTUYECKOM IEATENbHOCTH YEJI0BEKa,

c(OPMHUPOBAHHOCTh YMCHHI BBHISBIISTH XapaKTEpPHBbIC TMPU3HAKH TMOHSATHHA, yCTaHABIMBATH WX
B3aMMOCBS3b, UCIIOJb30BAaTh COOTBETCTBYIOLIUE MOHATUSA MPU ONKMCAHUU COCTaBa, CTPOEHHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

C(OPMHUPOBAHHOCTh YMEHHH HCIOJIB30BaTh XHMHUYECKYI0 CHMBOJHMKY JJISi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIl€HHOI) (OpMYJT OPraHUYECKUX BEIIECTB
U YPaBHEHHH XMMHYECKUX PEAKLUN, U3rOTaBIMBATh MOJEIIM MOJIEKYJ] OPraHWYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

cOpPMUPOBAHHOCTh YMEHUN YCTAHAaBIMBATh MPHHAUICKHOCTh HM3YYEHHBIX OpPraHMYECKUX
BEUIECTB [0 MX COCTaBY M CTPOEHUIO K OINPENeNEHHOMY KIIAcCy/TpyNIe COEeIUHEHUN
(YrneBoIopoasl, KUCIOPOA U a30TCOJEpPXKAIUE  COCIAUHEHMs, BBICOKOMOJIEKYJISPHBIE
COEJIMHEHMS), JlaBaThb UM Ha3BaHusA o cuctemarnyeckoil HoMmeHkiatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTUJIeH, STHJICHIJIUKOJb, TIULEPUH, (PEeHON], (QopMaiblIeruj, aueTaibAeruja, MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIJIOTA, OJEMHOBAsl KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, TIIH0K03a, (PPYyKTO3a,
Kpaxmall, [eJUII0JI03a, TJIUIVH);

CCbOpMI/IpOBaHHOCTB YMCHHA ONPECACIATb BUABI XUMHYECKON CBSI3H B OpPraHN4YCCKUX
COCTMHCHUSX (OJMHAPHBIC U KPATHBIC);,

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHSATD IOJIOKEHUSI TEOPUU CTPOCHHSI OPraHUUYECKUX BEIIECTB
A. M. byrnepoBa st 0OBbSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS;
3aKOH COXPaHEHHsI MACChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTEPH30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U XUMUUYECKHE
CBOWCTBA THUIMYHBIX MPEJACTABUTENICH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH,
9TaH, ATWICH, NPONWJICH, aleTWwIeH, OyramueH-1,3, metunOyraamen-1,3, OeH30JI, METaHOI,
ATaHOJI, ATWJICHIJIMKOJb, TJIMIEPUH, (PEHOJI, alleTalbJIeT 11, MypaBbHHAs U YKCYCHasi KUCJIOTHI,
IJIFOKO3a, Kpaxmall, IeJUTI0JI03a, aMHHOYKCYCHasi KHCJI0Ta), WILTIOCTPUPOBATh T'€HETHYECKYIO
CBSI3b MEXY HUMHU YPaBHCHUSIMU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUN C UCIIOJIb30BAHUEM

CTPYKTYPHBIX (OPMYIT;

C(OPMHUPOBAHHOCTh YMEHUSI XapaKTePH30BaTh HCTOYHUKHU YIIIEBOJOPOIHOTO ChIpbs (HE(TH,
MPUPOJIHBIN Ta3, YroJib), COCOObl UX MEPepadOTKU U MPAKTHUECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPOBOAWUTDH BBIYUCIICHUA IO XHUMHWYCCKUM YPABHCHHAM (MaCCLI,
O6’LéMa, KOJIMYECTBAa HMCXOAHOI'0 BCHICCTBA WJIM INPOAYKTA PCEAKIHUU 110 HU3BCCTHBIM MACCE,
O6’LéMy, KOJMYCCTBY OJHOI'O U3 UCXOJHBIX BCHICCTB UJIU ITPOAYKTOB peaKL{I/II/I);

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ BJIaJIeTh CHCTEMOM 3HaHHU 00 OCHOBHBIX MCTOAaX HAYYHOTO
MO3HAaHUA, HUCIOJIB3YCMbIX B XUMHUH TIpU HU3YUCHUHU BCHICCTB W XHUMHYCCKUX SIBJICHUI
(Ha6J’IIOI[eHI/Ie, HU3MCPCHUC, OSKCICPHUMCHT, MO,Z[CJ'II/IpOBaHI/Ie), HUCIIOJB30BaTh CHUCTCMHBIC
XUMHUYCCKHUEC 3HAHUWS U IIPUHATUSA peH_IeHI/Iﬁ B KOHKPCTHBIX ) KU3HCHHBIX CUTYAllUAX, CBA3AHHBIX
C BCIICCTBAMU U UX IIPUMCHCHUCM

c(OPMHPOBAHHOCTh yMEHHUH coOMIOJaTh TMpaBWia IMOJB30BAaHUS XHUMHMUYECKOW MOCYyl0l u
n1a00paTOPHBIM 000PYIOBAaHUEM, A TaK)XKe MpaBHUia OOpAIIEHHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO TA0OPATOPHBIX XUMUYECKUX OTBITOB;



c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATb W  BBIIOJHATH XUMHYECKHHA  SKCIEPUMEHT
(npeBpalleHNs: OPraHUnYeCKUX BELIECTB IPU HAarpeBaHUM, MOJYYEHHE 3TUJIEHA M U3YYEHUE €ro
CBOMCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHMYeCKUX BEIIECTB, JCHATypauus OEJIKOB IpH
HarpeBaHMH, IIBETHBIC PEaKIMU OEITKOB) B COOTBETCTBHU C MPaBUJIAMHU TEXHHKH 0€301aCHOCTHU
npu oOpalleHuH C BEIIECTBAMH M JIA0OPaTOPHBIM 000PYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XMMHMUYECKOTO D3KCIepuMEHTa B (OpME 3aluCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(bopMyTHpOBaTh BHIBOABI HA OCHOBE STHX PE3yJbTaTOB;

COPMHUPOBAHHOCTh yYMEHHHA KPUTHYECKH AaHAIM3HPOBATH XHMHUYECKYI0 HH(OpMALHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MHGopManuu, UHTEpHET U Ipyrux);

c(hOopMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUiIa IKOJOTHYECKH 11€I€CO00pa3HOTO TIOBEACHUS B
ObITY W TpPYAOBOW JESITEIBHOCTH B LENSIX COXPAaHEHHUS CBOETO 3J0pPOBbSl M OKpYXKarolieu
MIPUPOTHOMN Cpelibl, OCO3HABaTh ONACHOCTh BO3JCHCTBHS Ha JKMBBIE OPTaHU3MBbI ONPEICIEHHBIX
OpraHn4eCKux BCHICCTB, NMOHMUMAs CMBICII IMOKAa3aTeId HHK, IMOSICHATE Ha MpHUMEpax CIIOCOOBI
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCIHOTO BO3)IGI\/JICTBI/I$[ Ha OpraHuv3M 4€JIOBCKaA,

JJIA o6yqa10m1/1xcsl C OIrpaHNMYCHHBIMHA BO3MOKHOCTAMHU 3J0POBbA: YMCHHUC NIPUMCHATL 3HAHUA
00 OCHOBHEIX JOCTYIIHBIX METOJAaX IMO3HAaHHA BEIIECTB U XUMHUYCCKUX HBHeHHﬁ;

JUISL CJICTIBIX M CIA0OBHUISIINX OOYYArONIUXCs: YMEHHE HCIOJIb30BaTh PEbe(PHO-TOUCHHYIO
cucteMy o6o3nauenuii JI. bpaitns mist 3anucu XumMmudeckux Gopmyd.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O0mas 1 HeopraHu4ecKasi XUMUs 0TPaXKakoT:

chOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTABJISAIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJIU XUMHUHU B TIO3HAHUU SIBJICHUU MPUPOJbI, B (POPMHPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAILHOM TPaMOTHOCTH, HEOOXOOUMOM [Uis pelieHus
MPAKTUYECKUX 3a/Jad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO U
MIPUPOIHOM cpere;

BJIQJICHUE CHUCTEMOW XMMHUYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHSATHUS
(XMMHYECKHUI 2]IEMEHT, aTOM, M30TOIL, S-, P-, d- 3JIEKTPOHHBIE OpOMTAIM ATOMOB, HOH, MOJIEKYIIA,
MOJIb, MOJIAPHBIH OOBEM, BaAJICGHTHOCTh, OJJICKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCIICHHS,
XUMUYECKas CBsA3b (KOBaJEHTHAs, MOHHAsS, METa/UIMYeCKasi, BOJOPOJHAs), KPHCTALIMYECKas
pemérka, THUIOBI  XUMHUYECKHX  pEaKIHMi, pPacTBOP,  AJICKTPOJHUTBHI,  HEIICKTPOJIHUTHI,
ANEKTPOJIUTUYECKAS JIUCCOLMAINS, OKUCIUTEIb, BOCCTAHOBHTENb, CKOPOCTh XHUMHUYECKOU
peakuy, XUMHYCCKOE pPABHOBECHE); TEOPHMM M 3aKOHBI (TEOPHUs] DIICKTPOIUTHYECCKOM
JUCCOIMaIny, repuoanueckuii 3akod Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAIICHUS DHEPTUU TPU XUMHUYECKHX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHHUS, JIEKAIIUE B OCHOBE NOHUMAaHUs
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJNyYeHHH U O€30TIaCHOM HCIIOIh30BAHUH BAKHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOM AEATeTbHOCTH YETIOBEKa;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBISABJIAITE XaPAKTCPHBIC IIPU3HAKHU HOHHTHﬁ, YCTaHaBJIMBATb HUX
B3aMMOCBA3b, HUCIOJIb30BATH COOTBCTCTBYIOHIMEC TIOHATHUA IIPU OINHUCAHUU HCOPraHUYCCKUX
BCIICCTB U UX HpeBpameHHﬁ;

c(OPMHUPOBAHHOCTh YMEHUH HUCIOJIH30BaTh XUMHUYECKYIO CUMBOJIMKY Ul COCTaBJICHUsT (POPMYI
BEIIECTB U YpaBHEHHH XMMUYECKUX peakuuil, cucrematnueckyro HomeHkinarypy (IUPAC) u



TPUBUAJIbHBIC HA3BaHUS OT/ACIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHbli ra3, yrieKUCIbIi ras,
aMMMaK, raméHas u3BeCThb, HeTalI€Hast U3BECTh, MUTHEBAS COJIA, TUPUT U IPYTHE);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpCACIATL BAJICHTHOCTb U CTCIICHB OKHCJIICHHA XHUMHWYCCKHUX
9JICMCHTOB B COCAMHCHUAX PA3JIMYHOTI'O COCTaBa, BUJ XUMHYECKOM CBSI3U (KOBa.HeHTHaSI, HOHHAaA,
MECTAJJINYECKasd, BOIIOpOIIHaFI) B COCAMHCHUAX, THII KpHCT&JIJIH‘-IGCKOﬁ peHIéTKI/I KOHKPETHOI'O
BElECTBA (ATOMHAsl, MOJIEKYJspHasl, MOHHAs, METAJUIMYEcKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAVHEHU;

c(OpPMHUPOBAHHOCTh YMCHHI yCTaHABIMBATH MPUHAUICKHOCTH HEOPTaHMYECKUX BEUIECTB 10 UX
COCTaBYy K OMpEACIEHHOMY KIIACCY/TPYIIe COSAWHCHHH (TPOCThIE BEMIECTBA — METAJUTBI U
HEMETAaJUJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(OTEPHBIC THAPOKCHIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHUHN PaCKpBIBaTh CMBICI mepuoaudeckoro 3akona [[. 1. MenneneeBa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIbHYIO U POTHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTEpHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMMUYECKHUX
anemeHToB 1-4 mepuonoB Ilepuogumyeckoit cucreMbl xumuueckux odnmementoB JI. W
MeHzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHUMHYECKHX JJIEMEHTOB U HUX
COEIMHEHUH T10 nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHUYECKHX 35eMeHToB 1. M.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh (OMHCHIBaTh) OOIIHME XWMHYECKHE CBOMCTBA
HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHWE T€HETHYECKOM
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;

C(OPMHUPOBAHHOCTh YMEHHUSI KIacCHU(DUIIUPOBATh XUMHUYECKHE pEAKIUU 10 pa3IHIHBIM
Mpu3HaKaM (YUCITy W COCTaBy pPEarupyrolIuX BEHIECTB, TEIIOBOMY J3(PQEKTy peakinH,
W3MEHEHHIO CTETICHEH OKHUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTaln3aTropa);

cOpMUPOBAHHOCTh YMEHHUIl COCTaBJISATh YPAaBHEHMs pEaKLUUW pa3U4YHBIX THUIIOB, MOJHBIE U
COKpaIlEHHbIE YpAaBHEHHUS peakUuid MOHHOTO OOMEHa, YUMTHIBas YCIOBHUS, MPH KOTOPBIX ITH
peaxkiuu UAyT 10 KOHIIA;

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ IMPOBOAMTH PECAKIKUH, ITOATBCPKAAIOMINC KauyeCTBECHHBIM COCTaB
PA3JIAMIHBIX HCOPraHNMICCKUX BCIICCTB, PACIIO3HABATL OIIBITHBIM Hy’TéM HOHBI, ITPUCYTCTBYIOUIUEC
B BOJHBLIX paCTBOpaxX HCOPraHNUCCKUX BCIICCTB;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ PacKpbIBaATh CYHIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ MOoCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OanaHca 3THUX peaKHHﬁ;

C(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHMOCTb CKOPOCTH XHMHUYECKOH peakuuu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEILEHUS XUMHYECKOTO paBHOBECHS B 3aBUCHUMOCTHU OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ XapaKTepu30BaTb XUMHYCCKUC IIPOLECCHI, JICKAINIUC B OCHOBC
MPOMBIINIJICHHOT'O  TTOJIYUCHUA CCpHOfI KHUCJIOTBI, aMMHaKa, a TaK¥XKC C(l)OpMPIpOBaHHOCTB
Hpe,[[CTaBJ'ICHI/Iﬁ 00 06IJ_II/IX HAYYHBIX MPUHIOUIIAX U 3KOJOTHUYCCKUX HpO6HCMaX XUMHUYCCKOT'O
IMPONU3BOJACTBA;

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ MMPOBOAWUTDH BBIYUCICHHUA C HCIIOJIB30BAHUCM IIOHATHA «MaCCOBad
A0JId BCIICCTBA B PACTBOPEY, 00BEMHBIX OTHOILIEHUH Ta30B pU XUMHUYCCKUX PCAKIHAX, MACChI
BCIICCTBA HUJIN 00bEMa Ta30B 110 N3BCCTHOMY KOJIMYECTBY BCIICCTBA, MAaCCC UJIN O6’BéMy OJaHOI0
U3 Y4YaCTBYIOIIUX B PpPCaKOUH BCHICCTB, TCIIJIOBOT'O 3(1)(1)CKT8. pC€akiunu Ha OCHOBEC 3aKOHOB
COXpPAaHCHUSA MACChI BEIIECTB, IPCBPAICHUA U COXpAHCHUA SHCPIUH,



cOPMHUPOBAHHOCTh YMEHUW COOJIIOATh TpaBWIA TIOJIB30BAHUS XHUMHYECKOW TMOCYIOW U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleH!s ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBIIOJHEHUIO Ta00PATOPHBIX XUMHUYECKUX OMBITOB;

COPMHUPOBAHHOCTh YMEHUH IUIAHUPOBaTb W  BBINOJHATH XUMHYECKHHA  SKCIEPUMEHT
(paznokeHHe mepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTropa, OIPEICIIEHUE CpeJibl
pPacTBOPOB BELIECTB € MOMOMIBIO YHUBEPCATIHHOTO MHINKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakluu, peaklUd HOHHOIO OOMEHa, KAaueCTBEHHbIE peaklUuu Ha
cynb(dar-, kapOoHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPUMEHTATbHBIX
3ajau no temaMm «Metambel» U «Hemeramib») B COOTBETCTBUM C IMpaBUJIAMH TEXHUKHU
0€30IaCHOCTH TPH 0OpAIEeHUH C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYJI0BAHUEM, IIPENICTABIISATH
pe3ynbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GopMYIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKM aHaJU3MpPOBaTh XUMHUYECKYI0 HH(pOpMAaLHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBOMl KOMMyHMKauu, WHTepHeT u

JPYTHUX);

c(hOpMUPOBAHHOCTh YMEHHUN COOIIOATh MTpaBUiIa YKOJOTHIECKH 11eTIeCO00Pa3HOTO MOBEICHNUS B
OBITY M TPYAOBOHM MAESITEIBHOCTH B IEIAX COXPAHEHHUS CBOETO 3J0POBBS U OKPYXKAIOIIEH
MIPUPOTHOMN Cpelibl, OCO3HABaTh OMACHOCTh BO3JEHCTBHS Ha JKMBBIE OPTaHU3MBbI ONPEIEIEHHBIX
BEIIECTB, MOHMMas cMbich nokazatens [IJIK, moscHsaTh Ha mpuMepax cnocoObl yMEHBUICHUS U
MIPEIOTBPAIICHUS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEJIOBEKa;

JJIA O6yanOHII/IXC$I C OIrpaHNMYCHHBIMHA BO3MOXKHOCTAMM 300POBBA: YMCHUC IMPUMCEHATH 3HAHUA
00 OCHOBHEBIX JOCTYIIHBIX METOJAaX IMMO3HAHHA BEIIECTB U XUMHUYCCKUX HBHGHHﬁ;

JUIA CJENbIX U CIa0OBUAAIIMX OOY4YaIOLIUXCS: YMEHHE HCIOIb30BaTh PEIbePHO-TOUECUHYIO
cucteMy o6o3nauenuii JI. bpaitns mist 3anucu Xumudeckux Gopmya.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC

Ne n/m | Tema ypoka

Bcero uacos

DJIEeKTPOHHbIE
uudposeie
o0pa3oBareib
HbIe pecypchl

Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4ecKo XuMuu 34.

bubanorexa
1 IIpenMer opraHMYecKON XUMUH, €€ 1 HOK
BO3HHKHOBEHHUE, PA3BUTHE U 3HAUCHUE https://m.eds
00.ru/ff0d210
C
bubanorexa
2 Teopust CTpOEHHUSI OPraHUYECKUX COCTUHEHUN A. 1 HOK
M. ByTnepoBa, eéé OCHOBHBIE TOJIOKEHHUS https://m.eds
00.ru/ff0d227
e
Bbubanorexa
[IpencraBnenue o KIaccupuKaum OK
3 opraHuyeckux BemiecTB. Homenkiarypa 1 I _
(cucTemaTHuecKas) U TPUBHAIbHbIE HA3BAHUS https://m.eds
OPraHM4YeCKUX BEIIECTB 00.ru/ff0d23d
C
Pa3nen 2. YriaeBoaopoab! 134.
bubanoreka
AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUM LOK
4 psn 1 https://m.eds
00.ru/ff0d26¢
a
bubaunoreka
MertaH ¥ 3TaH — MPOCTEUIIIHE MPEACTABUTEIH HOK
5 AIKAHOB 1 https://m.eds
00.ru/ff0d28c
8
Bbubauoreka
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 HOK
https://m.eds
00.ru/ff0d2a6



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

c

OTUJEH U NPOIUIEH — IPOCTENIINe

bubmmoreka
HOK

! MPEICTaBUTENN AITKCHOB https://m.eds
00.ru/ff0d2be
8
bubnuoreka
8 [Ipaktuyeckas padora Ne 1. «I[lomyuenne HOK_
STHJICHA U U3yYCHUE eTO CBOHCTB» https://m.eds
00.ru/ff0d2a6
c
bubnuoreka
Anxanuensl. byranuen-1,3 u metTunOyraaueH- [HOK
9 1,3. IlosrydyeHne CHHTETHYECKOTO KaydyKa U https:/m.eds
PC3HHEI 00.ru/ff0d2d5
0
bubnuoreka
AJIKUHBI: COCTaB M1 0COOEHHOCTHU CTPOCHHUS, LIOK
10 TOMOJIOTHYECKHH Psil. ALIETHIIEH — IIPOCTEHIINN https://m.eds
MIPEICTaBUTEINb AIKMHOB 00.ru/ffod2ea
€
bubnuoreka
B . I[TOK
11 BIUUCIICHUS 110 YPABHEHUIO XMMHUYECKON httos://m.ed
peaKIuu ttps://m.eds
00.ru/ff0d323
c
bubnuoreka
I[IOK
12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh apeHOB https://m.eds
00.ru/ff0d350
c
bubnnoreka
13 I'eneTnueckas cBs3b YIiIeBOJOPOJIOB, HOK_
NPUHAIISKALINX K PAa3IMYHBIM KIaccaM https://m.eds
00.ru/ff0d523
0
bubnuoreka
[Ipupo1HBIE HICTOUHUKH YTIIEBOJOPOIOB: LIOK
14 MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHbBIE Ta3bl, https://m.eds
He(Tb U IPOAYKTHI €€ mepepaboTKu 00.ru/fFOd37f
a
bubnuoreka
15 [Ipupo1HBIE HICTOUHUKH YTIEBOJOPOIOB: ITOK

MIPUPOJIHBIN ra3 U MOMYTHbIE HEPTIHbBIE Ta3bl,

https://m.eds



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

He(Th U IPOAYKTHI €€ epepadoTKu

00.ru/ff0d3al
6

16

KoHnTponsHas paborta no pasaeny
«YTIeBo10pOabD)

bubnuoreka
LIOK
https://m.eds
00.ru/ff0d3b8
8

Paznen 3. Kuciiopoaconep:xamiue opranudeckue coequHenust 13u.

17

HpeI[eJ'II)HI)Ie OJHOATOMHBIC CIIMPTBI: MCTAHOJI U
aTaHoJl. Bomopoanas cBs3b

bubnuoreka
LHOK
https://m.eds
00.ru/ff0d570
8

18

MHOroaToMHbIE CIUPTHI: ATHUICHIIUKOJIb U
TJIMLEPUH

bubnunoreka
HOK
https://m.eds
00.ru/ff0d3f3
4

19

@DeHOo: CTPOSHHUE MOJIEKYIIbI, PU3NYECKUE U
XMMHYECKHE CBOMCTBA, MPUMEHEHHE

bubnnoreka
HOK
https://m.eds
00.ru/ff0d40c
4

20

Anbaerunipl: GOpMabACTH U alleTAIbICT U,
AnietoH

bubnnoreka
HOK
https://m.eds
00.ru/ff0d429
0

21

O,Z[HOOCHOBHLIC npcaciIbHbIC Kap6OHOBBIe
KHCJIOTBL: MYpaBbUHAA U YKCYCHAA

bubanoreka
LHOK
https://m.eds
00.ru/ff0d448
e

22

IIpakTtuyeckas padora Ne 2. «CBoiicTBa pacTBopa
YKCYCHOU KHCIIOTBI»

bubanoreka
[HOK
https://m.eds
00.ru/ff0d461
4

23

CTeapI/IHOBaH H OJICMHOBAasA KHCJIOTHI, KaK
OpEACTAaBUTECIIN BBICHIUX Kap60HOBBIX KHUCJIOT

bubaunoreka
LHOK

https://m.eds
00.ru/ff0d497

a



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

24

Mpbuia Kak COJM BBICIIUX KaPOOHOBBIX KUCIIOT,
UX MOIOILIEE JIEUCTBUE

bubnuoreka
LIOK
https://m.eds
00.ru/ff0d479
0

25

Crnoxnble 3(hUpbI KaKk TPOU3BOIHBIE KAPOOHOBBIX
KHUCIOT. ['MIpoan3 Cll0KHBIX 3PUPOB

bubnuoreka
LHOK
https://m.eds
00.ru/ff0d4c4
a

26

Kupsl: runpoau3, npuMeHeHne, Onoiornyeckas
POJIb KUPOB

bubnuoreka
LHOK
https://m.eds
00.ru/ff0d4ae
2

27

VYrneBojpl: cocTas, kiaccuukanus. Baxueiimne
IIPEJCTaBUTEIIN: TIII0K03a, (PpyKTO3a, caxapo3a

bubnuoreka
1IOK
https://m.eds
00.ru/ff0d4dd
0

28

Kpaxman u nenitonosa kak IpupoHbie
MOJIUMEPBI

bubnnoreka
1IOK
https://m.eds
00.ru/ff0d4dd
0

29

KoutponsHas pabota no paszaeny
«Kucnopoacoaepkaiiye opraHu4ecKue
COEJIMHEHUS

bubanoreka
LIOK
https://m.eds
00.ru/ff0d50d
2

Paznea 4. A3oTrconep:kaniue opranndeckne coeJuHeHus 34.

30

AMMWHBI: METHJIAMHWH U aHWJIHNH

bubanoreka
LHOK
https://m.eds
00.ru/ff0d4dd
0

31

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OPraHUYECKUE
COEIMHEHMS, NX OMOJIOTMYECKOE 3HAUYEHUE.
Ilenrtuanl

bubnuoreka
[HOK
https://m.eds
00.ru/ff0d4f4
2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

benku xak MMPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC
COCAMHCHUA

32

bubnuoreka
LIOK
https://m.eds
00.ru/ff0d542
e

Pa3nes 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHU 24.

33 OCHOBHBIE TTIOHSATHS XUMHHU
BBICOKOMOJICKYJIAPHBIX COC}II/IHCHI/Iﬁ

bubnuoreka
LHOK
https://m.eds
00.ru/ff0d55a
0

OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[ImacTmaccel, KaydykH, BOJIOKHA

bubnuoreka
LHOK
https://m.eds
00.ru/ff0d570
8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

TEMATHYECKOE ININIAHUPOBAHUE

11 KJJACC
JJIeKTPOHHbIE
u BBI
Ne n/m | Tema ypoxka uHPpoBLIe
Bcero 4acos oOpa3oBarte/ibHbIE
pecypchl

Pasznea 1. Teopernueckue ocHOBbI Xumuu 134.

1 XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS 1 Bubmaotexa LIOK
KOH(UTYPAIS ATOMOB https://m.edsoo.ru/f

f0d210c
[Tepuonnueckuii 3akoH u [lepuoanueckas

2 cUCTeMa XMMHYECKHUX dneMeHToB /l. 1. 1 bubmuorexa LLOK
MenneneeBa, X CBSI3b C COBPEMEHHOM https:/m.edsoo.ru/f
TEOPHUEH CTPOEHUS aTOMOB f0d227e
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHAYECKUX DJIEMEHTOB U UX COEOUHEHUH 10

bubmuoreka [JOK

3 TpyIIaM U epruojaM. 3HaueHue 1 _
MePUOANIECKOTO 3aKOHA U CHCTEMBbI https://m.edsoo.ru/f
XHUMHU4YECKUX 3neMeHToB JI.1. MeHaeneeBa B f0d23dc
Pa3BUTUU HAYKU
Crpoenue BemiecTBa. XUMHUUYECKAsI CBS3b, €€ bu6mmoreka [JOK

4 BUJIbl; MEXaHU3MBI 00pa30BaHUs 1 https://m.edsoo.ru/f
KOBAJICHTHOM CBsi3u. Bogopoanas cBs3b f0d26ca
BanieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.

5 CreneHb okucieHud. BemlecTBa 1 bubmiorexa HOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://m.edsoo.ru/f
CTpOCHHs f0d28c8

6 1

Ilonstue o AUCTICPCHBIX CUCTEMAX.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

HctuHHbBIC U KOJIOUHBIE PACTBOPHIL.
MaccoBas 1014 BelecTBa B pacTBOpe

https://m.edsoo.ru/f
f0d2a6¢c

Knaccugukanus 1 HOMEHKIaTypa

o bubmuoreka [IOK
7 HEOpPraHu4ecKux coequHeHui. ['eneTnueckas _
CBSI3b HCOPraHUYECKHX BEIICCTB, PA3TMYHBIX https://m.edsoo.ru/f
KJIaCCOB f0d2be8
Krnaccudukarus XUuMHYECKUX pEaKIuii B
HEOPraHUYECKOM U OPraHUYEeCKON XUMHUH. bubnuotexa [JOK
8 3akoH COXpaHCHHUA MaCChl BEIICCTB; 3aKOH https://m_edsoo_ru/f
COXPAHEHUS U NIPEBPAICHHS SHEPTUU TIPU f0d2a6c
XUMHYECKUAX PEaAKIIHIX
C bubnuoreka [IOK
9 KOpocTh peakiuu. OOpaTuMble peakiuu. _
XHUMHUECKOe PABHOBECHE https://m.edsoo.ru/f
f0d2d50
[IpakTueckas padorta Ne 1. «BnusiHue bubnuoreka [JOK
10 pa3nU4HbIX (PAKTOPOB HA CKOPOCTh https://m.edsoo.ru/f
XUMUYECKON PEAKLIUN» f0d2eae
DnexrponuTHUecKas nucconpanus. [lonstre
p Bu6miorexa [IOK
11 0 BojiopoiHOM Tiokasarene (pH) pactsopa. httos: ¢
Peakuun nonroro oomMena. I'uapommis ttps://m.edsoo.ru/
OpPraHMYeCKHX W HEOPTAHWYECKUX BEIIECTB f0d323c
OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuoreka [IOK
12 peakuuu. [TonsaTre 00 snexTponuse https://m.edsoo.ru/f
pacmiaBoB U pacTBOPOB CoJiei £0d350c
KoutponsHas pabota no paszaeny Bu6miorexa LIOK
13 «Teopernyeckre OCHOBBI XUMUM»

https://m.edsoo.ru/f
f0d5230

Pa3znen 2. Heoprannuyeckasi xumust 174.

MeTaHHLI, HX ITOJIOKCHHC B HepHOHquCKOﬁ

CUCTEME XMMHUYECKUX 31eMeHnToB /1. U. bubnunoreka [JOK
14 MenpeneeBa 1 0COOEHHOCTH CTPOCHUS https://m.edsoo.ru/f
aToMmoB. OOmue ¢puznveckre cBONCTBa f0d37fa
METaJJIOB
. bu6mmoreka [JOK
15 CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUH P
HAPSIKEHNUIT METAILIOB https://m.edsoo.ru/f
f0d3al6
XUMHYECKUE CBOMCTBA BAXKHEHIITUX bubmuoreka [JOK
16 METaJIOB (HAaTpHii, Kamui, Kb, MarHui, https://m.edsoo.ru/f
ATIOMHUHHI) U UX COeTMHEHU N f0d3b88
17 XVUMUYECKUE CBOMCTBA XpOMa, MEJTU M UX Bubmnoreka LIOK

COEIMHEHUN

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

f0d5708

XuMHYeCKHEe CBOMCTBA IIMHKA, JKeJe3a U uX

bubmuoreka [IOK

18 COEIMHEHHUI https://m.edsoo.ru/f
f0d3f34
[TpakTaeckas padorta Ne 2. "Pemnienue bu6mmoreka [IOK
19 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME https://m.edsoo.ru/f
«Mertamb»" f0d40c4
Hemerael, uX MoJIoKeHHE B
20 [Teprouieckoii CUCTEME XUMHUYIECKHX brbmiorexa LIOK
snemenToB J[. V1. Menneneesa u https://m.edsoo.ru/f
0COOEHHOCTHU CTPOECHHS ATOMOB f0d4290
®u3nyecKue CBOMCTBA HEMETAIIOB. bubnuoreka [IOK
21 Annotpomnus HeMeTa/uIoB (Ha IpuMepe https://m.edsoo.ru/f
KHCJIOpoJia, cephl, hochopa u yriepoaa) f0d448e
29 XVMHYECKHE CBOWCTBA FAJIOTEHOB, CEPBI U UX BH6H_H0TeKa HOK
COeTMHEHHI https://m.edsoo.ru/f
f0d4614
23 Xumudeckue cBoifcTBa azota, Gocodpa 1 ux BH6H_HOTeKa HOK
coeIMHEHHI https://m.edsoo.ru/f
f0d497a
X o bubnuoreka [IOK
24 MMUYECKHE CBOMCTBA yIiiepoia, KpeMHUS U httos://m.ed P
ux COC,HI/IHeHl/If/i ttDS M.edsoo0.ru
f0d4790
I o bubnuorexa [JOK
o5 pUMEHEHHNE Ba)KHEHUIINX HEMETAJIOB U UX httos://m.ed P
COEIUHEHUI ttps://m.edsoo.ru
fOd4c4a
0606 e i
oOlIeHne U cucTeMaTH3als 3HaHU 110 BuGnorexa LIOK
26 teme «Hemeramiby. Berancienus mno _
YPABHEHUAM XUMHUYECKUX PEAKLIUM 1 https:/m.edsoo.ru/f
TEPMOXHUMHYECKHUE PACUETHI fOd4ae2
[IpakTuueckas pabota Ne 3. «Pemenue bubnuoreka [JOK
27 AKCIEPUMEHTAJIBHBIX 33124 IO TEME https://m.edsoo.ru/f
"Hemeranis"» f0d4ddo
28 KonTponsHas paborta no Temam «MeTaib» brbanorexa [IOK
1 «HeMeTamiby https://m.edsoo.ru/f
f0d4ddo
29 Heoprannueckue u opraHnuecKue KUCIOTHI. bubanorexa [IOK

HCOpraHI/I‘{eCKI/Ie H OPraHnvYCCKUC OCHOBAHUA

https://m.edsoo.ru/f
f0d50d2
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AmdoTepHble HEOpraHUYeCKHue U
OpraHuveckue coeauHeHus. [ 'eneTnueckast
30 CBSI3b HEOPraHMYECKUX M OPraHUYECKHX
BEILIECTB

bubnuoreka [IOK
https://m.edsoo.ru/f
f0d4ddo

Pa3zgen 3. Xumus u sKu3Hb 44.

Ponb xumMuu B 00ecrieueHIN SKOJIOTHYCCKO,
31 SHEPreTUUECKOM U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHH MEUIIHHBI

bu6mmoreka [{OK
https://m.edsoo.ru/f
f0d4f42

[IpencraBienust 00 0OMIMX HAYYHBIX
32 MPUHIUIAX TPOMBILIUIEHHOTO MOTY4eHUs
BaKHEHUINX BEIIECTB

bu6moreka [IOK
https://m.edsoo.ru/f
f0d542e

bu6moreka [IOK

33 UYenmoBek B MUPE BEIIESCTB M MAaTEPHAIIOB https://m.edsoo.ru/f
f0d55a0
bu6moreka [IOK

34 XuMUS U 3J0pOBBE YEIOBEKA https://m.edsoo.ru/f

f0d5708

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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