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COAEPKAHUE OBYYEHUASA
10 KUIACC
OPTAHNYECKASA XUMUA

Teopernyeckre 0OCHOBBI OPraHUYECKOM XMMUM

[IpenmeT opraHuyecKkor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE
B IIOJIYYEHUH HOBBIX BELICCTB U MaTepuaoB. Teopus CTPOECHUsI OPraHuYECKUX
coequHeHud A. M. BbytiepoBa, €€ oOcCHOBHbIE moJIOKEHUS. CTpPYKTypHbIE
(opMynbl OpraHnyeckux BemecTB. ['omonorus, uzomepus. XumMudeckas CBS3b
B OPTaHMYECKUX COEAUHEHUSX — OJJMHAPHBIE U KPATHBIE CBA3U.

IIpencraBienne o KJacCU(PUKAMU  OPraHMYEeCKUX  BEIIECTB.
HomeHnkiiatypa opraHMuecKkux COeIMHEHUH (crucTeMaTuieckas) U TpUBUAIbHbBIE
HAa3BaHMs BKHEUINX IIPEACTABUTEINICH KIIACCOB OPTaHUYECKUX BEILECTB.

OKCIIEpUMEHTAIBHBIE METOAbl M3Y4YEHUs BEIIECTB M UX IIPEBPAILLCHMM:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKUX BEUIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OpPraHMYECKHX BEIIECTB, HAOJIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB II0 IPEBPALIECHUI0 OPraHUYECKUX
BEIIECTB [IPU HarpeBaHUH (IUIaBJIEHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUU pAn. MeraH u 3TaH —
OpocTeHIlne MPEeACTaBUTENN AJIKaHOB: (PU3NYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu 3aMelEHUsT W TOpPEHHUs), HAXOXACHHE B IPUPOJE, INOJY4YECHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PAd. DTUJICH U MPONUJIEH
— MPOCTEUIINE MPEACTABUTEIN AJKEHOB: (U3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, THIpaTallid, OKUCIEHUS U
MOJIMMEPU3AIIH), TIOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u MmetunOyraguen-1,3: ctpoeHue, BaxHenme
XUMUYECKUE CBONCTBA (peakius NOJINMEPHU3ALIIH). [lonyuenue
CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, T'OMOJIOTUYECKUH psi.
ALETUIEH — TMPOCTEUINMN NOPEACTABUTEND aJKUHOB: COCTaB, CTPOCHUE,
¢uznueckue M XHMHYECKHE  CBOMCTBAa  (peakuuu  THJIPUPOBAHMS,
raJIoOr€HUPOBaHUs, TUPATALIUHU, TOPEHUS ), IOJIyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu TaJOT€HHPOBAHUS W HUTPOBAHMS), IOIYYEHHUE M NPUMEHEHHE.
Tonyon: cocmas, cmpoenue, uzuyeckue u xumuieckKue ceoucmea (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NoJyueHue u npumeHenue. TOKCUYHOCTb
apeHOB. ['eHeTHUYeCKas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAUICKALIUMU K
Pa3JIMYHBIM KJIACCAM.

[IpupoaHbIe UCTOYHUKH YIIIEBOAOPOAOB. [IpUpoaHbId ra3 W MOMyTHBIE
HedTanuble ra3pl. HedTe 1 € npoucxoxaenue. CnocoOsbl nepepaboTku HedTH:
NEPEroHKa, KPEKUHT (TepPMHUUYECKHM, KaTaJuTU4eCKuil), mupoaus. [IpoaykTs
nepepaboTKku HEPTH, HUX MPUMEHEHHWE B TIPOMBIIUIEHHOCTH U B OBITY.
Kamennslii yroib ¥ MpOAYKTHI €ro nepepadboTKH.

OKCIIEpUMEHTAIBHBIE METOAbl M3Y4YEHUs BEIIECTB M WX IIPEBPAILCHMM:
O3HAKOMJIEHHME € O0pa3laMu IJIAaCTMACC, KayyyKOB M PE3UHBI, KOJJIEKIIMH
«Hedpte» u «VYromp», MOAETUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U



raJIOTeHONPON3BOHBIX, TPOBEACHUE NPAKTUYECKOW PaOOTHI: IMOJTyYEHUE
ATUJIEHA U U3YUYEHUE €TO CBOMCTB.

PacuérHble 3a1ayu.

Boluucnenuss mo ypaBHEHHIO XMUMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEAKIMU MO HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX BEIIECTB WU MPOJYKTOB
peakiun).

Kuciaopoacoaep:xanue oprannyeckue coenHeHUs

[IpenenbHble OOHOATOMHBIE CHUPTHL. METaHON W 3TaHON: CTPOCHHUE,
dusznueckre U XUMHUYECKHE CBOMCTBA (pEakiWu C AKTUBHBIMU MeETaJLIaMH,
rajoreHoBOJIOpOJIaMHy, TOpPEHHE), MpPUMEHEHUE. BOIopoaHBbIE CBS3U MEXKITY
MOJIEKYyJIaMu CUPTOB. [leficTBUe MeTaHoIa 1 3TaHOJIa Ha OPTraHK3M YeJI0BEKa.

MHOroaToMHbl€ CHOUPTBHL. OTWUJIEHIVIMKOAb W TJUUEPUH: CTPOEHUE,
¢usznueckre W XUMHUYECKHE CBOWMCTBA (B3aUMOJCHCTBHE CO IIETOYHBIMU
MeTaJlJlaM{, Ka4eCTBEHHAs] PEaKiusi HA MHOTOATOMHbIE CUpThI). JlelicTBUe Ha
opranusM 4esnoBeka. [I[puMeHeHue ruiepruHa u STUICHTJINKOIS.

®deHoM: CTPOCHHE MOJICKYJbl, (U3NYECKMEe W XHUMHUUYECKHE CBOMCTRBA.
Toxcuunocth penona. [lpumenenue gpenona.

Anpnerunpl U kemouvl. DopmanbIeTHl, aleTAIbACTUI: CTPOEHUE,
¢dusnyueckre 1 XUMUYECKHE CBOWCTBA (PEAKIIMU OKHCICHHS] U BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIUN), TIOJIyYeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeliebHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KUCIIOTBI: CTPOCHHE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oOmme Juisi  Kiacca KHUCJIOT, peaknus JSTepuUKalnM), T[OJydYeHue W
npuMenenue. CteaprHoOBasi U OJIEMHOBASI KUCJIOTHI KaK MPECTABUTENIN BBICITUX
KapOOHOBBIX KHCIOT. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT, HX
MOIOILIEE IEHCTBHE.

Crnoxknble >(QUpPbl KaKk TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3pupoB. Kupel. T'mapomm3 xupoB. [IpuMeHeHHE KHUPOB.
buonoruueckas poiib KUPOB.

YraeBoapl: coctaB, KiaccuduKaius —yrJIeBOJOB (MOHO-, JU- U
noiaucaxapuiabl). [J0Ko3a — TPOCTEHIIUN MOHOCAaxXapua: OCOOCHHOCTH
CTpOEHUS MOJIEKYJIbI, (PU3NYECKUe U XUMHUYECKHUE CBOMCTBA (B3aMMOICHCTBHE C
ruppokcuiom meau(ll), okuciienne aMMuadHbBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHUE TIIFOKO3bI), HAXOXKJICHUE B MPUPOJE, MPUMEHEHHUE,
ouosnoruyeckas poiib. @otocunre3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nennrosio3a kak npupoHbeie nonumepsl. CTpoeHUE KpaxMaia u
ueyuono3bl.  PU3MYecKre W XMMHYECKHME CBOMCTBA Kpaxmaia (THIpOJiu3,
KaueCTBEHHAsI PEAKIIUSI C HOJIOM).

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEUIECTB M WX IPEBpAICHUI:
poBeJieHre, HAOII0/IEHNE U OMUCAaHUE JIEMOHCTPALIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CIIUPTOB (OKUCJIEHUE ATaHOJIA
okcusiom meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJACICTBHE TIIHMIEPUHA C
rugpokcugom Menu(ll)), ampaerugoB (OKMCIEHHE aMMHMAYHBIM PACTBOPOM
okcuna cepedpa(l) u rumpoxcumom memau(ll), B3aumonelicTBue Kpaxmana ¢
MO0JIOM), TIPOBEJICHUE MPAKTUYECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaun.

Brluncnennss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00BbEMA,
KOJIMYECTBA MCXOJHOTIO BEIIECTBA WM NPOAYKTa PEAKIMU MO HU3BECTHBIM




Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX BEUIECTB WJIM MPOAYKTOB
peakiun).

A3oTcoaepKanme OpraHndecKue COeTMHEHMS.

AMUHOKHUCIIOTBI ~ Kak  aM(OTEepHble  OpPraHUYeCKHe  COCAMHEHUS.
@u3nyeckne U XMMHUYECKHME CBOKWCTBA aMUHOKHCIOT (Ha IPUMEPE TIIULMHA).
buonornueckoe 3HaueHnEe aMUHOKUCHOT. [lenTuabl.

benku kak nmpupoaHbIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsA M TPETHUYHAsI CTPYKTypa OenkoB. XUMHUYECKHUE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpalMsl, KAYeCTBEHHBIE pEeaKIIMU Ha OCJIKH.

OKCIEpUMEHTAIBHBIE METOJAbl M3YYEHUs BEIIECTB M MX IPEBpPALCHUMN:
HaOJIIOICHUE W OINMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYypalus OEJIKOB
[IpY HarpeBaHUU, [IBETHbIE PEaKI[MU OEIKOB.

BricokoMouieKyJIsIpHbIE COeIMHEHH S

OCHOBHBIE TIOHATHS XUMHHM  BBICOKOMOJIEKYJSIDHBIX  COCIMHEHHM:
MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEPU3ALMH, CPEIHSS
MoJIeKyJisipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISIPHBIX
COEAVMHEHNN — MTOJIMMEPHU3ALUS U TOTUKOHICHCAITUS.

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BELIECTB M WX IPEBPALLCHMIA:
O3HaKOMJIEHHE C oOpa3laMd NPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IIJJACTMACC, KAy4yKOB.

MexnpenMeTHbIE CBS3H.

Peanusanus MeXIpeaIMETHBIX CBS3€M NPU HU3YYCHUM OPraHUYECKOU
xumun B 10 Kiacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUWE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX IOHATHM, TaK W IOHATUH, SBIAIOIIMXCS CUCTEMHBIMU
JUISL OTJIETIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE TMOHSTHUS: SIBJIEHWE, HAay4YHbIA (akKT,
rUIoTe3a, 3aKOH, TEOpHsl, aHalu3, CUHTE3, KiaccUUKaIus, NepUOIUIHOCTD,
Ha0JI0/IeHNEe, U3MEPEHUE, IKCTIEPUMEHT, MOJICIMPOBAHUE.

®usuka: Marepus, DHEpPrus, Macca, aroM, DJJIEKTPOH, MOJEKYJa,
SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEI0, O0BEM, arperaTHoe COCTOSIHUE
BEUIECTBA, (PU3NUYECKHUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, 6uocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJIOTUYECKH aKTHUBHBIC BeliecTBa (OCNKH, yriIeBOABI, KUPHI,
dbepmMeHTHI).

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, MOJE3HBIE HCKOIAEMBbIE,
TOIUIUBO, PECYPCHI.

TexHOJorus: MNUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO ITUTAHUS,
MOIOIIIME CPENCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE IPENAPAThI, MATEPUAIBI
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHUU

XUMUYECKU d3JIeMeHT. AToM. Spo aroMa, HW30TOMbL. JIEKTPOHHAs
000J109Ka. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIC opOUTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeaesieHrs IEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOH(DUTYypAIUs aTOMOB.

[lepuonnuecknit 3akon u Ilepuoauueckass cHCTEeMa XHUMHYECKUX
snementoB J[. WM. MenneneeBa. CBs3p NEPUOAMYECKOIO 3aKOHA H



[lepuonuueckoit cucteMbl XuUMHYECKHMX 3ieMeHToB [[. M. Menneneesa ¢
COBPEMEHHOW TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHMYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOMKHBIX
BEIIECTB MO TIpynnaM M MEepHoJaM. 3HAUYEHUE IEPUOJUYECKOr0 3aKOHa B
Pa3BUTUHU HAYKH.

CtpoeHue BellecTBA. XHMHYECKas CBS3b. BHJIBI XUMHUYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJISIPHAS U TIOJISIpHAsl, HOHHAs, METa/InuecKas ). MexaHU3MbI
o0pa3oBaHUs KOBAJICHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM U JOHOPHO-
akuentopHslii). Bomopoanas cBs3b. BalleHTHOCTh. DIIEKTPOOTPUIIATEIHHOCTD.
Crenenp okuciieHus. FIOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYJIAPHOTO W HEMOJEKYJISIPHOTO CTPOEHHS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEILIECTBA. [HMbI  KPUCTAJJIMYECKUX  PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEMIECTB OT THUINA KPUCTALNINYECKON PEIIETKH.

[Tonsatre o nucnepcHbpIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 1015 BelecTBa B pacTBOPE.

Knaccudukanus  HEOPraHMYECKHMX  COCAMHEHUH. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTMUYEecKas CBSI3b HEOPraHUYECKUX BEUIECTB,
IPUHAUIEKAIINX K PA3JIUYHBIM KJIaCcCaM.

Xumudeckas peakiusa. Kiaccupukanys XUMHYECKHUX peakiuid B
HEOPraHWYECKOW U OPTraHUYECKOM XUMHUU. 3aKOH COXPAHEHHUS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMHUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCMMOCTb OT PAa3lIMYHbIX (AKTOPOB.
OOpatumbie peaknuu. XUMUYECKoe paBHOBecue. DakKTOpbl, BIUAIONIME Ha
COCTOSIHME XuMHUeCcKoro paBHoBecus. [Ipunnun Jle larenbe.

Onektponutnyeckas auccormanus. CHIbHBIE W CIIa0ble SJEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEUIECTB: KUCJAsd, HEUTpaIbHAasl, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHUs BELIECTB M WX IPEBPAILCHHI:
neMoHcTpanusa tadnun «llepuoanyueckas cucremMa XMMUYECKHX 31eMEHTOB [Jl.
N. MenneneeBay, u3ydeHue MoJieiel KpUCTAUIMUECKUX PEIIETOK, HAOII0IeHNE
U OINHCaHWuEe JACMOHCTPAIMOHHBIX W JIaOOPaTOPHBIX OIBITOB (Pa3I0KEeHUE
NEPOKCHJIa BOJOPOJA B MPUCYTCTBHM KaTalu3aTropa, ONPEAEIICHHE CpEbl
pacTBOPOB BEILIECTB C IIOMOLIBK) YHUBEPCAJIBHOIO WHIMWKATOPA, pEaKiuu
MOHHOTO OOMEHa), MPOBEJICHHUE MPAKTUUECKOW paboThl «BiusHUE pa3IudHBIX
(aKTOpOB HAa CKOPOCTh XUMHUYECKON PEaAKII.

Pacuérnrlie 3agaun.

Pacu€tel 1O ypaBHEHUSM XHWMHYECKHX PEaKlHil, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HUCHOJIB30BAHUEM IOHATHS «MACCOBAS
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemeramnel. Ilosmoxxenne HemeraiuioB B llepuomnueckon cucrteme
xumuueckux smemerToB J[. M. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB.
du3MYecKrne CBOWCTBA HEMETAUIOB. AJIJIOTPONHUS HEMETA/UIOB (Ha IpuMepe
KHUCJI0poaa, cephl, hochopa u yriaepona).

XUMHUYECKHUE CBOMCTBA BAKHEUIINX HEMETAIIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yriepoga W KpeMHHS) U UX  COEAUHEHHMH  (OKCHJIOB,
KHUCIIOPOJICOJEPKAIINX KUCTIOT, BOJOPOJIHBIX COCUHEHHU ).

[IprMeHeHne Ba)XHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Mertamnsl. [Tonoxenune metaiuioB B [lepruoanyeckoit cuCTEME XUMHUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOCHHS DSJICKTPOHHBIX



o0osiouek atoMoB MeTauioB. Obmue Gusnyeckre cBoiicTBa MeTauioB. CIutaBel
METAIJIOB. DJIEKTPOXUMHUYECKUH PAJ HAIIPSYKEHU N METAJUIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIMX METAUIOB (HATpUM, Kalui, KaJabIUi,
MarHui, aJIOMUHUHN, IIMHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHEHUH.

OO6mmue cmocoObl MoaydeHUsT MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJIbl WM3YYE€HUs BEIIECTB M WX MPEBPALICHUI:
U3y4YeHUEe KOJIEKIMU «MeTaibl U CIUIaBbD», 00pa30B HEMETAJIOB, PEIICHUE
AKCTIIEPUMEHTAJBHBIX 3a/1au, HAOJIOJICHHE U ONMHCAHHE JACMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBHE THAPOKCHAA  ATIOMHHHUS  C
pacTBOpaMy KHUCIOT M IIEJIIOYEH, KA4YEeCTBCHHBIE PEAKUUH Ha KATHOHBI
METaJIJIOB).

Pacuétnrle 3agaun.

PacuéTel Macchl BeriecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJMYECTBY
BEIIIECTBA, MacCce WM 00bEMY OJTHOIO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOTWYECTBA BEIIECTBA) MPOIYKTOB PEAKINH, €CIU
OJIHO U3 BEUIECTB UMEET IPUMECH.

XumMus U )KU3Hb

Ponb xumum B o0ecriedeHr dKOJIOTHIECKOMN, Y HEPTeTHICCKON M TTHIIEBON
0e30macHOCTH, Pa3BUTHN MEAUIUHBL. [[OHATHE O HAyYHBIX METO/AX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOIMMX HAYYHBIX NPUHIUNAX MPOMBIIIIIEHHOTO
MOJTyYCHUS BaXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MATECPUATIOB: BAXXHEUIIMNE CTPOUTEIbHBIE
MaTtepuaibl, KOHCTPYKIIMOHHBIE MAaTE€pUANIbl, KpPACKH, CTEKJIO, KEpPAMUKAa,
MaTepuaibl ISl 3JEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIE
yI0OpeHus.

XUMHUS ¥ 37J0pOBbE UEJIOBEKA: MPAaBUJIA HMCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuiIa OE30IaCHOIO HCIIOJIb30BAaHUS IIPEIapaToB OBITOBOM
XHMMUHU B TIOBCEJIHEBHOM KU3HMU.

MexnpeaMeTHble CBS3H.

Peanuzanmst MeXNOpeAMETHBIX CBSI3¢M MNpU  H3yYeHHH OOIed U
HEOpraHudeckol XumMuu B 11 Kiacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHUE
KaKk OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHATHM, SBISIOMIMXCS
CHUCTEMHBIMH JIJIS OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TTOHSATUS: HAYYHBbIN (paKT, TUIOTE3a, 3aKO0H,
TEOpHs, aHaJIM3, CHHTE3, KiIacCU(UKamus, TEepUOJUNIHOCTh, HAOIIOJICHHE,
SKCIIEPUMEHT, MOJCITUPOBAHUE, U3MEPEHHUE, SIBIICHUE.

®dusuka: Marepus, YHEPrus, Macca, aTom, 3JIEKTPOH, NPOTOH, HEUTPOH,
WOH, W30TOI, PaJMOAKTUBHOCTb, MOJIEKYJa, JSHEPreTUYECKUN YPOBECHb,
BEIIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3HUYECKUE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUSI, CKOPOCTb.

buomorus: kimeTka, oOpraHu3M, S3KOCHCTeMa, Owocdepa, Makpo- u
MUKPODJIEMEHTbI, BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

I'eorpadusi: MuHepanbl, TOpHBIE TMOPOJBI, IOJE3HBIE MCKOIMAeMbIE,
TOILJIMBO, PECYPCHI.

TexHonorus: XUMHWYICCKasA IMPOMBINUICHHOCTD, MCTAJLIIypru:,
IMPOU3BOACTBO CTPOUTCIIbHBIX MaTcpUuaIoB, CEJIbCKOXO3SIMCTBECHHOE
IMPON3BOACTBO, IMuImeBas IMPOMBINIJICHHOCTD, Q)apMaHGBTI/IIIeCKaS[

IMPOMBINIJICHHOCTD, IIPOU3BOJACTBO KOCMCTHYCCKUX IIPCIIApPaATOB, IIPOU3BOIACTBO



KOHCTPYKIHOHHBIX MaTCpUaJIOB, QJICKTPOHHAA IIPOMBINIIICHHOCTD,
HaAHOTCXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA TIIPOTPAMMBI 11O
XM HA  BA3OBOM  VYPOBHE  CPEJHEI'O  OBIIEIO
OBPA3OBAHHMA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAHMS K PE3YJIbTaTaM OCBOEHUS
o0yyYaromuMHCsl TPOTpaMM CpeIHEro oOiiero oOpa3oBaHusl (JIMYHOCTHBIM,
METanpeJIMEeTHBIM W MpeAMeTHbIM). HayuHo-meToauueckoil OCHOBOW ISt
pa3padOTKH TUIAHUPYEMBIX PE3YIHTATOB OCBOCHUS ITPOTPAMM CPEIHET0 OOIIETO
00pa3oBaHus SIBISETCA CUCTEMHO-ACSATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUU € CHCTEMHO-AESATEILHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOEHUA MpeaAMETa «XHMMHs» HA YPOBHE CPEIHETO
oOrmero o0pa3oBaHUs BBIJIEICHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUHCKON TPaKTAaHCKOW HMIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIbHOCTH U CAMOONPEICIICHHIO;

HaJU4Yue MOTUBAIIMH K 00yUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEH W HCTOPUYECKUX Tpaauliuii 0a30BOM HayKu
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MPUCYIIUMHU IIETOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYMUE TPABOCO3HAHUSA DKOJOTMUECKOW KYIbTYpPhl MU CIIOCOOHOCTHU
CTaBUTH 1IEJIU U CTPOUTD KM3HECHHBIC TJIAHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa « XUMHS» JTOCTUTAIOTCS B
€AMHCTBE YYEOHOM M BOCIUTATEIBHON [EATETbHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMU Y UJealaMH POCCUHUCKOTO TPaXKIaHCKOTO OOIIECTBA, MPUHSITHIMA B
o0lllecTBE HOpMaMHU U MpaBUJIaMHU MOBEACHHUS, COCOOCTBYIOIIUMU MPOIECcCam
CaMOITO3HAHUS, CaMOpPa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yyJarommxcs.

JInyHOCTHBIE PE3YyJbTAaThl OCBOCHHS TMpeaMeTa «XUMHUSD» OTPAKAKOT
c(hOpPMHPOBAHHOCTh ONBITA TIO3HABATEIHLHOW W TMPAKTUYECKOW EATEITHLHOCTH
00yyYaromuxcs Mo peaanu3aiiu NPUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUSA:

OCO3HaHWSI  OOy4YaIOIUMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U ITPABOIOPSIKY;

NpeACTaBICHUS O COLMAJIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHHI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTH NPHU CO3JIaHUU
Y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U MTO3HABATENbHBIX 3a/1a4, BBIIIOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPECHUS, JIOTHKY U
apryMeHThI IPYTUX MPU aHAIN3E PA3IUYHBIX BUJOB YUEOHOU e TEIHLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS

LIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBCHHON XUMUH;

yBa)XEHHUSI K MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPUM U MPAKTUYECKOIO
IPUMEHEHUS] XUMUHU, OCO3HAHMS TOT0, YTO JOCTHKEHUS HAYKU €CTh Pe3yJbTat



JUINTETTLHBIX ~HAONIOJCHUMA, KPOMOTIMBBIX HKCIEPUMEHTATBHBIX TIOUCKOB,
MMOCTOSTHHOT'O TPYyAa YYEHBIX U MPAKTUKOB,;

UHTEpeca W TO3HABATEIBHBIX MOTHBOB B TOJYYEHUU M TOCIECAYIOIIEM
aHanu3e  HUHGOpPMALMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHUSI, STUYECKOIO MOBECHNUS;

CIIOCOOHOCTH  OIICGHMBATh CHUTyalldd, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MOCTYNKU CBOMX TOBAPUILEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHUE TOCJIEACTBUN 3THUX
MOCTYIIKOB;

4) gpopmMupoBaHuS KYJIbTYPbI 310POBbS:

MOHUMAHUS IIEHHOCTeW 370poBoro u Oe3omacHoro obpasza JKU3HH,
HE00XOMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (DU3UUECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOJIIOICHUST TIpaBHJI O€30MacHOTO OOpallleHus] C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MMOHMMAHUSl I[IEHHOCTU TMPAaBWI HWHJUBUAYAIBHOTO M KOJJIEKTUBHOTO
0€30MacHOro0 TMOBEJICHUS B CHUTYalMSIX, YTIPOXKAIOIIUX 3J0POBBI0 U KU3HU
JIIOJICH;

OCO3HAaHMSI  MOCIHEICTBHM WM HENPUATHUS  BPEIHBIX  MNPHUBBIYEK
(ymoTpeOieHus anKorosisi, HAPKOTUKOB, KypEeHHUs );

5) Tpya10BOro BOCIMTAHMS:

KOMMYHHUKATUBHOM  KOMIIETEHTHOCTHU B  Y4€OHO-HCCIIEIOBATEIHCKON
JEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW U JPYrHMX BHJAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEIICHUM MPAKTUYECKUX 3a/]ad
COI[MAJIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY H3Y4YeHUIO Mpodeccuil pa3auyHOTO poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUI 110 XUMUH;

YBAXEHUSI K TpyAy, JIOAAM TpyJa U pe3ylbTatam TpPYyJIOBOH
NEeSATENbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUYATbHON TpPACKTOPUU
oOpa3oBaHus, Oyayuieil npodeccud U pealn3alud COOCTBEHHBIX >KHM3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB
1 TTOTPeOHOCTEH O0IIeCTBA;

6) IK0JIOTMYeCKOTr0 BOCTIUTAHMS:

AKOJIOTMYECKH I1€JIECO00Pa3HOr0 OTHOIICHUSI K MPUPOJC, KAaK UCTOUHHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3€MIIE;

MOHUMAaHUS TJI00ATHHOTO XapaKTepa SKOJOTUYECKHX MPOOIeM, BIUSHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMAIBHOMN CPEJIbL;

OCO3HaHMSI HEOOXOIUMOCTH HCIOJIL30BaHUS JOCTHXKEHUN XUMUU IS
pelIeHus BOMPOCOB PallMOHAIBHOTO PUPOIOTIOIb30BAHMUS;

AKTUBHOTO HENPUATUS JCHUCTBHI, NPUHOCALIMX BPEH OKpYKaromel
IPUPOAHON CpeJie, YMEHUS MPOrHO3UPOBATh HEOIArOMPUATHBIE IKOJIOTHIECKUE
MOCJIEACTBUSA NMPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJU4usl Pa3BUTOTO  IKOJOTUUECKOTO  MBIIUICHUS, OSKOJOTHYECKOMN
KyJbTYpbI, OIbITA JEATEIBHOCTH JKOJOTHYECKON HAIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHON U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHHUS aKTHUBHO TIPOTHUBOCTOSITH HJCOJIOTHH
xemodoOouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CHEeUU(PUKHM XUMHUM KaK HayKH, OCO3HaHUsI €€ pojau B
dbopMUPOBaHUN PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUM 1I€JIOCTHOIO
npeAcTaBiIeHUs 00 OKpY>KalollleM MUPE KaK O €MHCTBE MPUPOIbI U YEJIOBEKA, B
MO3HAHWUU TIPUPOJHBIX 3aKOHOMEPHOCTEW M PEIICHUWU MPOOJIEM COXpaHECHHUS
IIPUPOJHOTO PABHOBECHS,

yOexKIEHHOCTH B 0COOOM 3HAYUMOCTH XHMHHM JJI1 COBPEMEHHOMH
UUBWIN3AIMA. B €€ T'YMAaHUCTUYECKOM HANPABICHHOCTH W BAXXKHOW pOJIA B
CO3JaHMM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYphl, PEHICHUH TI00aTbHbIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPIETHUECKOM,
MUIIEBOM M JIKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHH  MEJUIIUHBI,
00eCIeueHN ! YCIIOBUN YCTICIITHOTO TPY/Ia H SKOJIOTHIECKA KOM(POPTHOMN KUZHH
Ka)KJIOTO WIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHONM TI'PAMOTHOCTH: MOHUMAHHMS CYIIHOCTH METOJ0B
MO3HAHUSA, HCIOJb3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJB30BaTh MOJYyYae€Mble 3HAHUS JUIsl aHaiu3a U OOBSCHEHUS SIBICHUI
OKPYKAIOIIEr0 MHUpPA U MPOUCXOJAIIUX B HEM H3MEHEHUN, YMEHUS JeiaTh
000CHOBaHHBIC 3aKJIIOUYEHMUs] HA OCHOBE HAy4YHBIX (DaKTOB U HMEIOIIUXCS
TAHHBIX C LEJbIO MOJYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUSA IS
pelieHus npo0sieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

WHTEpECa K MO3HAHUIO U UCCIIEIOBATEIBCKON JEATEIbHOCTH;

TOTOBHOCTH UM  CIOCOOHOCTM K HENPEPHIBHOMY OOpa30OBaHHMIO U
caM000pa30oBaHUIO0, K AKTHUBHOMY TOJYYEHHIO HOBBIX 3HAHUU MO XUMHUHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpyJa B  pa3duyHbIX  cdepax
npodeccoHanbHOM AeSITeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ysbTaThl OCBOEHUSI y4eOHOro mpeamera «XuMUshH
Ha YPOBHE CpeJIHEro 001Iero oopa3oBaHus BKIOYAIOT:

3HaUUMble s (OPMHUPOBAHUS  MHUPOBO33PEHUA  OOYyYArOIIMXCS
MEKIMCLIIUIUIMHAPHBIE (MeXKTpeMETHBIE) OOITIeHAyYHBIC MOHSATHUS,
OTpaXKarolue IEJIOCTHOCTh HAyYHOM KapTUHBI MHpAa U CHEHU(PUKY METOJIOB
MO3HAHMS, WCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEpPrud, sBICHUE, MPOLIECC, CUCTEMa, HAy4YHbIA (akKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHHE, HaOII0JIeHUe, W3MEPEHHE,
AKCHEPUMEHT U JPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC JENUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKATUBHBIC, PEryJsSTHBHBIE), oOecreunBaromue (GopMupoBaHue
(GYHKIIMOHAIBHON IPAMOTHOCTH M COLIMATIbHON KOMIETEHIIMU 00Yy4arOIINXCS;

CIIOCOOHOCTD oOyJarommxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXKIMCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHOM M COLIMAILHOM TIPAKTUKE.



MeranpenMeTHbIE pe3yNbTaThl OTPAXKAIOT OBIAJECHUE YHHUBEPCAIbHBIMU
y4€OHBIMU  [O3HABATEJIbHBIMH, KOMMYHUKATUBHBIMA M  PETYJISITUBHBIMU
JEHUCTBUSIMU.

OBiajgeHne  yHUBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJIbHBIMH
JefCTBUSIMMU:

1) 6a30Bble JIOrHYecKHUe JAecTBHSI:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh U AKTyaJIM3UpPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENEATh LIENIU AEATEIbHOCTH, 3aJlaBas NapaMeTpbl U KPUTEPUU HUX
JOCTH>KEHUSI, COOTHOCUTH pE3yJIbTaThl MAEATEIbHOCTH C IOCTaBJICHHBIMU
LEISAMU;

UCIIO0JIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIIICHUS —
BBIJEJISTh XapAKTEPHbIE MPU3HAKU MOHATUN M YCTaHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS JJIs1 0OOBICHEHUS OTJEIbHBIX (DaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHWUSA W KPUTEPHH I KIACCU(PUKAIMKH BEIIECTB U
XUMHMUYECKUX PEaKIIUM;

yCTaHAaBIIMBaTh IPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY H3y4acMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHIAYKTUBHbBIC, ACAYKTUBHBIC, IO
AQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTH M MPOTUBOPEYMSI B PacCMaTpPUBAEMBIX
SIBJICHUSAX, (DOPMYJIHUPOBATH BHIBOBI U 3aKJIIOUCHUS;

OPUMEHATh B  MPOLECCE TIO3HAHWSA, HUCIOJb3yeMblE B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIC)  MOJENH, MPEoOpa3oBBIBATH  MOJCIbHBIC
MPEJACTaBICHUS] — XUMHUYECKUMH 3HAaK (CHMBOJI) DdJIEMEHTa, XHUMHYECKas
dbopmyna, ypaBHEHHUE XHUMHUYECKOM peaKIUH — TPU PEIICHUU YIEOHBIX
NO3HABATEIbHBIX M MPAKTUYECKHX 3a]a4, IIPUMEHITh HA3BAHHBIE MOJEJIBbHBIC
NPEACTABICHUS ISl BBIABICHUSI XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB
1 XUMHAYECKUX PEAKIIHM.

2) 0a3oBbIe MCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIAJICTh OCHOBAaMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUUYECKUX
peakuuii;

dbopMynupoBaTh [EIM W 3aJa4d  WCCIEJOBAaHHS, HCIIOJIb30BaTh
MMOCTABJICHHBIC M CAMOCTOSITEIbHO C(HOPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JiJisi (POPMUPOBAHUS TUIIOTE3bI MO MIPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJETh HABBIKAMHU CAMOCTOSITEJIBHOIO IUIAHUPOBAHUS W MPOBEACHUS
VYEHHUYECKNX HKCIIEPUMEHTOB, COBEpIIECHCTBOBATh YMEHHUS HaOMIOAaTh 3a
XOJOM  MPOILECCa, CAMOCTOSITEIbHO  MPOTHO3UPOBATH €r0  PE3yJbTar,
dbopmynupoBaTh 00OOIIEHUS UM BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
PE3YNbTATOB UCCIEAOBAHMS, COCTABISATh OOOCHOBAHHBIN OTYET O MPOAETIaHHON
pabore;

MpuOOpeTaTh OMBIT YYECHUYECKON HCCIEAOBATEIHCKOM UM TMPOEKTHOM
NESATELHOCTU, MPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, MPUMEHEHUIO Pa3IuYHBIX
METOA0B MIO3HAHMSI.

3) pa6ora ¢ nHpopmanmei:

OpUEHTHPOBATHCS B PA3NIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
NOMyJIIpHAsl JIUTepaTypa XUMHYECKOTO COJIEpKaHHUs, CIPaBOYHbIE MOCOOUs,
pecypcol MHTepHeTa), aHaIM3UpOBaTh HHPOPMALIUIO PA3IMYHBIX BUJIOB U (POpM



NpEJICTaBICHUsA,  KPUTHYECKH  OlEHMBaThb €€  JIOCTOBEPHOCTh U
HENIPOTHUBOPEUYUBOCTH;

(dbopMynupOBaTH 3aMPOCH] M MPUMEHATH Pa3INYHbIe METO/bI TIPU MTOUCKE U
orbope uHPpoOpMaIuK, HEOOXOJAUMOM Ui BBIMOJHEHHUS YYE€OHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT KCIOJIb30BAHUA MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh ONTHUMANbHYIO (GOpMYy TpEICTaBICHUS
uHopManmu (cxembl, rpadyKu, JUarpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHE);

UCTIOJb30BaTh HAyUYHBIM S3bIK B KayecTBE CpeAcTBa Ipu paboTe cC
XUMHUYECKON HWH(OpManuen: NpUMEHATh MEXIpeAMETHbIE (pu3nyeckue u
MaTeMaTH4YeCcKue) 3HAKM M CHUMBOJBI,  (GopMmynbl, aOOpeBUATYpHI,
HOMEHKJIaTypy;

UCIIOJIb30BaTh M TPEeOOpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH.

OBjaseHue YHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUAMM:

3a/1laBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOWl TE€Mbl B XOJ€ Auayora
W/WIU JUCKYCCUH, BBICKa3bIBaTh HWJEH, (HOPMYIHPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS TPEUI0KEHHOH 3a/1a4U;

BBICTYNATh C MpE3eHTANEN Pe3yabTaTOB MMO3HABATEIHHON AESITEIbHOCTH,
MOJIYYEHHBIX CaMOCTOATEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IIpH
BBIMIOJTHEHUH ~XUMHUYECKOTO OJKCIIEpUMEHTa, TMPAKTUYECKOW paboOThl 1O
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, peaiu3allui yueOHOT0O IPOEKTa U
(GopMyIupOBaTH BBIBOJBI [0 pE3yJibTaTaM MPOBEAEHHBIX MCCIEIOBAHUM MyTEM
COrJIaCOBaHUS MO3ULUI B X0/1€ 00CYX ACHHS 1 OOMEHA MHEHUSIMH.

OBiajieHHe YHUBEPCAJbLHBIMHU PEryJIsSTHBHBIMH 1€ CTBUSIMU:

CaMOCTOATENFHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATENIbHYIO
NeSITENIbHOCTD, OMNpeNessisi e€ IeJd W 3aJayd, KOHTPOJUPOBaTh U MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJiaraéMblil ajiroput™M ACHCTBUM MOpH
BBINIOJIHEHUM Y4YEOHBIX W HCCIEAO0BATENbCKUX 3aJad, BbIOMpaTh Hauboliee
2 PeKTUBHBIN CrOCOO WX pelieHus ¢ Y4ETOM MOJY4YSHHUST HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILIECTBISITh ~ CAMOKOHTPOJb CBOEH  JI€ATENbHOCTH HA  OCHOBE
caMOaHaJIN3a U CAMOOLIEHKH.

NPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHUSA Kypca «OpraHuyeckas XHUMHS»
OTPAXAaIOT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUNA O XHUMHUUYECKON COCTaBISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHUMHUHU B TIO3HAHWUU SIBJICHUU
OpUpOJbl, B (OPMHUPOBAHUW MBINUICHUS W  KYJIbTYpPbl JIMYHOCTH, €&
(YHKITMOHAIBHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHHS TPAKTUYCCKUX
3a/1ad ¥ IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U
MPUPOIHON CpeNE;

BJIAJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUKA, KOTOpas BKJIIOYAET:
OCHOBOIIOJIaralIe TMOHATUS (XUMHUYECKHUU DJIEMEHT, aTOM, JJEKTPOHHAas
o0oj0uka aroma, MOJIEKYJa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTD,



XUMHYECKas CBA3b, CTPYKTypHas (opmyrna (pa3BépHyTas U COKpauiéHHas),
MOJIb, MOJISIPHAasT Macca, MOJSIPHBIM  OO0BEM,  YIIEPOJIHBIA  CKEJET,
(yHKIMOHAJIbHAS TpyNna, pajauKan, H30MEpPHs,, U30MEpPbI, TOMOJIOTHYECKUN
psil, TOMOJIOTH, YIVIEBOJOPOJBI, KHUCIOPOX M a30TCOJAEpKAIlHE COCIUHEHUS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS);
TEOPUH U 3aKOHBI (TEOpHUs CTPOCHUS opraHndeckux Beniects A. M. bytieposa,
3aKOH COXPAHEHMsI MacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIeXkallhe B OCHOBE IOHHUMAaHUS
OPUYUHHOCTY W CUCTEMHOCTHM XMMMUECKHUX SIBJICHHM, (aKTOJIOru4ecKue
CBEJICHUS O CBOICTBaX, COCTaBe, MOJYYEHHH W O€30MacCHOM HCIOJIb30BaHUU
BOKHEUIIMX OPraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YEJI0BEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBIATH XapaKT€pPHbIE MPU3HAKU MOHITHUM,
YCTaHABJIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME IOHSTHS
IIPU ONHCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPTraHMYECKUX COECAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUI HCTOIb30BaTh XUMUYECKYIO CUMBOJIHUKY JJIs
COCTaBJICHUSI MOJICKYJIAPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
(GopMyn OpraHMYecKMX BELIECTB M YypPAaBHEHUH XHMUYECKUX peaklui,
U3rOTABIIMBATh MOJAEIIN MOJIEKYJ OPraHUYECKUX BEUIECTB VISl WILTFOCTPALUNA MX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHI yCTaHABIUBATH TPUHAAIIEHKHOCTh U3yUYEHHBIX
OpPraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJaccy/Tpynne COeIWHEHUHN (YIJIeBOAOPOIbl, KHUCIOPOJ M a30TCOJEpIKaLIUe
COEJIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs), JaBaTh MM HAa3BaHUS 110
cucremarndeckoir HomeHknatype (IUPAC), a Takkxe mpUBOAUTH TPUBUATHHBIC
Ha3BaHUSl OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITHIICH, MPOMMWIECH, alleTUJIEH,
STUJIEHTJIMKOJIb, TIMLEPUH, PEHOI, popMalibIeT ], alleTalbJeT U], MypaBbUHas
KHACJIOTAa, YKCYCHasl KHCJIOTAa, OJIEMHOBas KHUCJIOTA, CTEAPUHOBAas KHCIOTA,
III0K03a, (PPyKTO3a, Kpaxmal, LeJUTI0JI03a, TIUIUH);

c(OpMHPOBAHHOCTh YMEHHSI ONpPENESATh BUIbl XUMHUYECKOH CBSI3U B
OpraHUYEeCKUX COCTMHEHUSAX (OJMHAPHBIEC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSATH IOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byrtnepoBa s oObsiCHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT HX COCTaBa MW CTPOEHMS; 3aKOH COXPAHEHMUS MACCHI
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHUH XapakTepU30BaThb COCTAB, CTPOCHHUE,
¢u3nyeckue U XUMHUYECKHUE CBOMCTBA TUIIMYHBIX IMPEACTABUTENIECH Pa3INYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, NPOIMIIEH, alleTHIEH,
Oyraguen-1,3, metTunOyTaauen-1,3, 6€H30J1, METaHOJ, STAHOJ, ITHJICHTIINKOJb,
INIALEPUH, (EHOJ, alueTalbJAerul], MypaBbUHAas U YKCyCHasi KUCIOTHI, TJIFOKO03a,
KpaxMaja,  LeJUI0J03a, aMHUHOYKCYCHas  KHCJIOTa),  WJUIIOCTPUPOBAThH
FEHETUYECKYI0 CBS3b MEXKJIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIHX
XUMHYECKUX PEaKLU C UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopmyi;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEepU30BaTh UCTOYHUKHU
YII€BOAOPOJHOTO ChIpbd (HEe(Th, HPUPOAHBIA Ta3, Yrojb), CIOCOOBI HX
nepepaboTKU U MPAKTUYECKOE IPUMEHEHHE MTPOIYKTOB NepepadOTKy;

c(OpPMUPOBAHHOCTh YMEHHM MPOBOJAUTH BBIYMCICHUS MO XUMHYECKUM
YpaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOTYKTa
peaklMy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOIHBIX
BEIIECTB WM MPOIyKTOB PEaKIIUN);



c(hOpMHUPOBAHHOCTh YMEHHUM BIIAJICTh CHCTEMOM 3HAHWM 00 OCHOBHBIX
METOJ[aX HAayYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YYEHUHU BEIIECTB
M XUMUYECKUX  SIBIGHMM  (HAOMIOACHWE, UM3MEpPEHHE, DKCIICPUMEHT,
MOJIETUPOBAHKE), KCIOJB30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS  JUIS
OPUHATHUS PEUICHUHA B KOHKPETHBIX >KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

chOpMUPOBAHHOCTh ~ YMEHMM  cOONIONaTh  MOpaBujia  MOJIb30BaHMS
XUMHUYECKON MocyAod U Ja00paTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpallleHHs C BEIIeCTBAaMU B COOTBETCTBUHM C MHCTPYKIHUSIMHU IO BBIMOJIHEHUIO
1a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBINOJIHATh XUMUYECKUI
AKCIIEPUMEHT (TpEeBpaAIlEHUs OPraHUYeCKUX BEIIECTB IPU HarpeBaHUM,
NOJIyYEHUE OTHIEHA W M3YYEHUE €ro CBOMCTB, KayeCTBEHHBIE pEaKUUU
OpraHUYEeCKUX BEIIECTB, JEHATypalus OEJIIKOB NpHU HarpeBaHWHU, I[BETHHIE
peakiuu OETKOB) B COOTBETCTBUU C TMPaBUJIAMHU TEXHUKH O€30MAaCHOCTH TPHU
oOpallleHlH C BELIECTBAMH M J1a0OpaTOpHbIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3yNbTaThl XUMHUYECKOIO HSKCIEpUMEHTa B (opme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIUX peakiuuid u (OpMYIUPOBATH BBIBOJBI HAa OCHOBE ATHUX
pE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
nH(}OpMAIMIO, TOJYYaeMYI0 M3 PAa3HbIX HCTOYHHKOB (CpEICTBA MAacCOBOM
uHpopmanuu, UHTepHET U APYTUX);

chOpMHPOBAHHOCTH, ~ YMEHUW  cOOMIOAaTh MpaBUjia  AKOJOTUYECKU
1eJ1eco00pa3HOro MOBEJACHHUS B OBITY U TPYAOBOM NEATEIbHOCTH B LENAX
COXpaHEHUsI CBOErO 370POBbS U OKPYKAIOUIEH TPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3/JICHCTBUSI HA YKUBBIE OPTaHU3MBbI OMPEAEIEHHBIX OPraHUYECKUX
BEUIECTB, MOHUMAs cMbIca nokazarens [1JIK, mosicHATh Ha mpuMepax crocoObl
YMEHBIICHHUSI W TPENOTBPAICHUS WX BPEIHOIO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIsL OOYYaIOIIMXCS C OIPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJETIBIX W CIA0OBUAAIIUX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTteMy oOo3Hauenuit JI. bpaitngs ans  3amucu
XUMUYECKUX POpMYI.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OcBOeHUs Kypca «OOIias v HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJIM XUMHM B TIO3HAHWUW SIBJICHUH
Opupoasl, B (POPMUPOBAHWUU MBINUICHUS © KYJIBTYphl JUYHOCTH, €€
(yHKIMOHAJIBHOM TPaMOTHOCTHU, HEOOXOJAMMOM ISl PEIICHUs MPAKTUYECKHUX
3a1ad M IKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U
IIPUPOJITHOU CpeEJIE;

BJIAJICHUE CHUCTEMOW XMMHUYECKHX 3HAHUWA, KOTOpas BKJIIOYAET:
OCHOBOITOJIAraloIye MOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, M30ToII, S-, p-, d-
AJIEKTPOHHBIE OpPOMTANIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBIH OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTENECHb OKHUCJIEHHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAsI, METAJUIMUECKasl, BOJIOPOIHAS), KpUCTALIMYSCKas



peLIETKA, TUITBI XUMHUYECKUX PEAKIIAM, paCTBOP, AJICKTPOIUTHI, HERJIECKTPOJIUTHI,
AJIEKTPOJUTHYECKAST JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW peakinu, XUMHUYECKOEe PAaBHOBECHUE); TCOPUMU U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON JUCCOLMalny, nepuoandeckuii 3akon 1. . Menpaeneena,
3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS
SHEPTUM MPHU XUMUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTHU, CUMBOJIMUYECKUM SI3BIK
XMMHHM, MHUPOBO33PECHUECKHE 3HAHWS, JIEKAIIUE B OCHOBE IMOHHUMAaHHUS
OPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJIOTHUUECKUE
CBEJICHHS O CBOWMCTBAaX, COCTaBE, MOJYYCHUU W OE30MAaCHOM HCIIOJIb30BAHUU
BOKHECHUIIIMX HEOPTaHUYECKUX BEIICCTB B OBITY M MPAKTHUYECKON JEATCIbHOCTH
YeJI0BCKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTepHbIE MPU3HAKKU MOHSITUH,
YCTaHABJIMBAaTh KX B3aUMOCBS3b, HMCIIOJIL30BaTh COOTBETCTBYIOUIWE TOHSITHS
IIpY ONUCAHWU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALLICHU;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIH30BaTh XUMHUYCCKYIO CHMBOJIHMKY JIS
cocTaBlIeHHs] (OpMYyJ BEIIECTB W YpPaBHEHUU XUMHYECKUX PEAKLUH,
cuctematuueckyto Homenkinatypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJICTIbHBIX HEOPTaHWYECKUX BeIIeCTB (yrapHbId ras, yrieKuCJIbli ra3, aMMHaK,
raméHasi U3BeCTh, HeralI¢Hasi U3BECTh, MUThEBAS COJA, TUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUW OMNpEAeNsATh BaJCHTHOCTh M CTEINEHb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ
XUMUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOJHAas) B
COCJIMHECHUAX, THUIl KPUCTAUIMYECKOM PEHIETKM KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAs, MOHHAsI, METAJJIMYECKAs ), XapaKTep CPebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOPTaHUYECKUX BELIECTB II0 UX COCTaBY K OMNPENEIEHHOMY KiacCy/TpyIie
COEIUHEHUM (MpOCThble BELIECTBA — METAIbl M HEMETaJUIbl, OKCHUJbI,

OCHOBAaHWSI, KHCJIOThI, aM(OTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM PACKPHIBATh CMBICT MEPUOJIUUECKOTO 3aKOHA
JA. W. Mengeneesa W JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
O00BSCHUTETBLHYIO U IPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XHUMHYECKHX 3yeMeHTOB |—4 mnepuoaoB Ilepuomnueckoil cucCTeMbI
XUMHYeCKUX anmeMmeHToB JI. M. MenueneeBa, UCHOIL3Ys MOHATHS «S-, P-, -
ANIEKTPOHHBIE  OpOUTANM»,  «IHEPreTUYECKHEe  YpPOBHU»,  OOBSCHATH
3aKOHOMEPHOCTM MW3MEHEHUS CBOWCTB XWMMMYECKMX DJJEMEHTOB M HX
COEIMHEHUN N0 NepuoaaM U rpymnmnaMm llepuoguueckoi cuCTeMbl XUMAUYECKHUX
anemeHToB JI. 1. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepu3oBaTh (OMUCHIBATh) OOIIUE
XUMUYECKUE CBOMCTBA HEOPraHMYECKHWX BELIECTB pPAa3JWYHBIX KIJIACCOB,
IIOATBEPK/IaTh CYIIECTBOBAHUE N'CHETUYECKOM CBSI3U MEXKIY HEOPraHUYECKUMHU
BEIIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCUPUIMPOBATH XUMUYECKUE PEAKIINU T10
Pa3JIMYHBIM MIPU3HAKaM (YUCIY U COCTAaBy pearupyroliux BEIIECTB, TEINIOBOMY
s dexTy peakiuu, U3SMEHEHUIO CTETIEHEW OKUCIICHUS SJIEMEHTOB, OOPaTUMOCTH
peaKkuu, y4acTHIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHUH COCTABIISITH YPABHCHHS PEAKIIUN Pa3TUIHBIX
TUIIOB, TIOJIHBIE W COKpaIIEHHbIE YpPaBHEHHUSI peakiuid HOHHOTO OOMEHa,
YUUTBIBAsl yCIOBUS, IPU KOTOPBIX 3TH PEAKINHU UAYT JO KOHUA;



c(hOpMHPOBAHHOCTh YMEHHU MPOBOJUTH PEAKINH, TOATBEPKIAIOIINE
KAueCTBEHHBI COCTAB Pa3IMYHBIX HEOPraHWYECKUX BEILECTB, PAaCliO3HABaTh
OMBITHBIM ~ TyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMUl TMOCPEJCTBOM COCTABJICHHS SJIEKTPOHHOTO
OaslaHca ATUX PEaKIIMii;

chOpMUPOBAHHOCTb  yMEHUH  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKOM peakIMu OT pa3iuyHbIX (DAKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOT0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEUIHErO BO3JCUCTBUS (IPUHLIUI
Jle lllaTense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHUECKHUE MPOIECCHI,
JeKallre B OCHOBE MPOMBIILIEHHOTO MOJYYEHUsl CEpHOM KUCIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTh MPEJICTABICHUNA 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BO/JICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJANTH BBIYHCIICHUS C WCITOJIH30BAaHUEM
MOHSTHUS «MaccoBasi J10Ji BEUIECTBA B paCTBOPE», 0OBEMHBIX OTHOILICHU ra30B
Opy XMMHUYECKHX peaklMsX, MacChl BellecTBa WM 00bEMa Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM OO0BEMY OTHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO d(deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MAacChl BEIIECTB, TPEBPAIIEHUS] U COXPAHECHUS DHEPTUH;

chOpMHPOBAHHOCT, ~ YMEHUW  COONIOJAaTh  NpaBWiIa  MOJIb30BaHUS
XUMHUYECKON Mocylold U JabopaTOpHBIM OOOpYyIOBaHUEM, a Tak)Ke IpaBuia
oOpalieHusi ¢ BEIIeCTBAMU B COOTBETCTBUHU C WHCTPYKIIMSIMHU TIO BBITIOJTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OTMBITOB;

c(hOpMUPOBAHHOCTh yYMEHUW TUIAHUPOBATh M BBINOJHATh XUMUYECKUI
AKCIIEPUMEHT (pa3yiokKeHUe NEPOKCUAA BOJIOPOIa B IPUCYTCTBUM KaTaJIU3aTopa,
OTpeJeICHNEe Cpelbl PACTBOPOB BEIIECTB C TMOMOIIBIO YHHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUAE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM
peakiuu, peakiud HMOHHOTO OOMEHa, KauyeCTBEHHBIC pEakIMu Ha cylibdart-,
KapOoHaT- W  XJOPUA-aHHUOHBI, HA  KATHOH  AaMMOHMS,  pCIICHUE
AKCIIEPUMEHTATIbHBIX 3a7ad 1o Ttemam «Mertamiey u  «Hemertamns») B
COOTBETCTBHM C TMpaBWIaMU TEXHUKH O€30MaCHOCTH TIPU OOpaIleHUH C
BEIECTBAMU H JIA0OPATOPHBIM OOOPYJOBAHUEM, MPEACTABIATH PE3yIbTATHI
XUMHUYECKOT0 JKCHEpUMEHTa B (hOpME 3alucU YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 popmMyIupoBaTh BBIBOJBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpMAIMIO, TOIYyYaeMYyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPEICTBA MAaCCOBOM
KOMMYyHUKanuu, IHTepHEeT U ApyTHX);

cOpMUPOBAHHOCTh ~yMEHHUM  COOMIOJATh  TpaBWIa  HKOJOTHUUECKHU
[[€JIeCO00pa3HOro TOBEACHUSI B OBITY M TPYAOBOW JEATEIBHOCTH B UEIAX
COXpPaHEHMSI CBOETO 3/I0POBbS M OKPYKAlOILEeW MPUPOJHON Cpeabl, OCO3ZHABATH
OMacCHOCTh BO3JICUCTBUSI HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX BEIECTB,
noHuMasi cmbici  nokazatenss [IJIK, mosicHITP Ha mpuMepax CrIoCOObI
YMEHBIIICHUS] U TPEAOTBPAICHUS WX BPEIHOTO BO3JEHCTBUS HAa OPTraHU3M
YeJI0BEKa;

JUTsE OOYYaIOIIMUXCSl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/IOPOBbS: YMEHUE
MPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOJIaX IMO3HAHUS BEUIECTB U
XUMHUYECCKUX SIBJICHUM;



JUISL CJETIBIX W CIA0OBHUAAIIMX OOYYArONIUXCS: YMEHHE HCIO0Ih30BaTh
penbeHO-TOUEUHYIO cucTeMy o0Oo3Hauenuit JI. bpaiins anga 3anucu
XUMUYECKUX dbopmyi.
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' YIJIEBOIOPOIOB M https://m.edso0.ru/7f41837c
uX mepepadoTka
53 Henpenenbubie 6 1 Bbubnuoreka [JOK
' YIIIEBOIOPOIbL: https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

aJIKCHBI,
aJIKaJINCHBI,
aJIKUHBI

ApomaTtuueckue
YTJIEBOIOPOIBI

2.4

bubnuoreka IJOK
https://m.edsoo.ru/7f41837¢

Hroro no paszneny

13

Pasnen 3. Kuciiopoacoaep:xamue opranu

YECKHEC COCIMHCHUA

bubmuoreka [JOK
3.1 Crptst. Geron 3 https://m.edsoo.ru/7f41837¢
AJperuabl.
3. Kap6onoBrie 5 bubnunoreka [IOK
' KHCJIOTBHI. https://m.edso0.ru/7f41837¢
CrnoxHble 3GUpsI
Bbubnuoreka [JOK
33 YTaeBOIEI 3 1 https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 13

Pasznen 4. A3oTcoaepxamu

€ OPraunvYeCKue COCAMHCHUA

AMUHEL Bi6 10K
HOINOTEKA
4.1 A .
MHHOKHCIIOTBI 3 https://m.edsoo.ru/7f41837¢c
benkn
Wroro mo pazneny 3

Paspnen S. BbicOKoOMOJIeKYy IsIpHbIE COCIUHEHUSA

ITnacTMmaccrl.
51

2

Kayuyku. Bonokna

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazaeny

OBUIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME
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11 KJIACC

HaunmeHnoBanue

KoanuyecTBo 4acoB

Ne DJIeKTpOHHbIe (LM (ppOoBbIE)
pa3aejioB u T€EM KonTpoJsbubie IIpakTHyeckue
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
NMporpamMmMbl padoTsI padoTbI
Pasznen 1. TeopeTuyeckue OCHOBbI XUMHMHU
CtpoeHue aToMOB.
[Tepuognueckuit
3aKOH U
11 [Tepuoauueckas 3 bubnmnoreka [IOK
' cucreMa https://m.edso0.ru/7f41837c
XUMHYECKHUX
snemenToB /1. 1.
Menpeneena
CtpoeHue BeniecTna.
1.2 MHuoroobpasue 4 bubmorexa [JOK
' P https://m.edsoo.ru/7f41837c
BEILIECTB
13 XuMH4uecKue 6 1 1 bu6mmoreka [{OK
' peaKIuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 13
Pazgen 2. Heoprannyeckast xumust
bub6mmorexa [JOK
2.1 M
CTaLIH 6 ! https://m.edso0.ru/7f41837c
29 HeMeTaiins 9 1 1 bubnmnoreka [IOK

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CBs3b

53 HEOpPraHUYECKUX U 5 bubmuorexa [{OK
' OpraHMYEeCKUuX https://m.edso00.ru/7f41837c
BEIIECTB
Hroro no pazmeny 17
Paznen 3. XuMus u ;Ku3Hb
bu6mmoreka [JOK
A X
3 VML HOKHSHD 4 https://m.edso0.ru/7f41837c
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO 34
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1l YYEHUKA
* Xumus, 10 xnacc/ 'abpuensa O.C., OO011ecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTHIO «[IPODAY; AxuimoHepHoe
obmectBo «M3marenbctBo «IIpocBemienue
» Xumus, 11 xnacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHMueHHON 0TBETCTBEHHOCTHIO «JJPODAY; AkimonepHoe

obmectBo «M3aaTenscTBO «IIpocBemieHne»

METOJIUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus MeTtoandeckoe mocobue — 6a30BbIil ypoBeHb» - M.: [Ipoda 2022 rog.
2. O.C.I'abpuensan, N.I'.OctpoymoB, «O0111ast XuMus B TeCTax, 3afadax, ynpaxHenusx. 11 kimace» — M.: Jlpoda, 2023
ro/I.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposibHBIE ¥ POBEPOYHBIE pabOTHI K
yaeOHuky». — M.: [lpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Benenckas «Xumus 11 kimacc: HactonbHas kaura ais yautensi». Yacts 1 — M.
Hpoda, 2019 rox.
5. O.C.I'abpuensu, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xiacc: HactonpHas kaura s yuutensi». Yacts 2 — M.:
Hpoda, 2022 rox.

6. O.C.I'abpuensu, [1.B.Pemeros, 1.I".OctpoymoBa «3agaun Mo XMMHUHU U CIIOCOOBI UX peteHus» - M.: «Jlpoday,



2021ron.

7. B.I'. lenucoBa «Xumus 11 knacc noypounsie miansl o yueouuky O.C.I'abpuensua, I'.I".JIsicoBoii» - Boarorpam
VYuurens 2018roxa.

8. M.A.Psi6oBa, Y.}O.Hesckast, P.B.JInnko «Tectel mo xumuu 11 xitace», - M.: Dx3amen, 2019r.

9.9. O.C.I'abpuensu, N.I'.octpoymoB «XuMuueckuii skciepuMeHT B mikoje 11 kmacey; - M.: Ipoda. — 2019 roa.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bubmuoreka [{OK
https://m.edsoo.ru
https://fioco.ru/
(fipi.ru) ®UIIN
https://infourok.ru/
Oo6pazoBapuym https://obr.nd.ru/
DrekTpoHHO- OnbnroTeuHas cuctema https://znanium.com/
denepanbHbIi EHTP HHPOPMAIMOHHO-00pa30oBaTeNIbHBIX pecypcoB http://fcior.edu.ru/
«Poccwiickas anexkrponHast mikonay. https://resh.edu.ru/
http://www.chemnet.ru T'azera «Xumus» u cailT it yuurens «5 uay Ha ypoK XUMEI»

http://him.1september.ru



Enunas komnekuus LIOP: [IpenmeTtHast komnekuus « XuMHSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE SKCTIEPUMEHTHI: XuMusi. KoJutekius
Poccuiickoro 061ieo0pa3oBaTeIbHOTO MopTajia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast omumuana MKoJIbHUKOB 10 XUMHUH

http://chem.rusolymp.ru Opranudeckast XuMUs: 3JICKTPOHHBIN YUYCOHUK [T CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIN YICOHHK

http://www hemi.nsu.ru OTKpBITBINA KOJISHK: XUAMUS

http://www.chemistry.ru JluctanimonHas oJMMIIHAAA 0 XMMUHU: TEJICKOMMYHHKAIIMOHHBIA 00pa30BaTeIbHBIN POCKT

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW MOAMMUCHIO

MYHUUUNAJIbHOE BHODKETHOE OBLLLEEOBPA3OBATEJIbHOE 07.09.23 21:47 (MSK) Ceptudukat 1E595BFBF2843B68CBDB8B38FB62D864
YYPEXXAEHUE "BYPAKOBCKASl CPEAHAA OBLLEOBPA30BATE/IbHAA

LLUKOJIA CNACCKOIO MYHULIMMNAJIbHOIO PAMOHA PECMYBJINKKN

TATAPCTAH", /iBaHoBa MapuHa BnagvmunpoBHa, [ipektop




