Munucrepetso npocsemenus Poceutickoi Oeneparmu
MmuHuHCTEpCTBO 00pa3oBaHuA W MOIOACKHON MOMATHKA CBEpIUTOBCKOH 00IacTH
JenapraMeHT o0pa3zoBanus AJIMMHHCTpalMK ropoaa ExarepunOypra
MyHnununansHoe aBTOHOMHOE 001me0bpa3oBaTebHOE YUpEKICHHE
cpennss o0meodpasoparenbHas mkosa Ne 80

[Ipunsato pemenuem [lenaroriuueckoro : YTBepma;o A
coBeTa Jupexrop MAOY COLL Ne80
oo it JK.M. Mensimenusa

ITporokom Nel :
oT «28» aBrycta 2024r. Tpuxaz Ne 1_0__0‘ oT «28» aBrycra 2024r.

PABOYAS ITPOT'PAMMA
IO YYEBHOMY INPEIMETY
XUMUs
(6a3oBbIN YPOBEHD)
CPEJHEE OBULHIEE OBPA30OBAHUE

10-11 kmace

ExarepunOypr, 2024r.



DenepanbHas padodas mporpamma | Xumus. 10-11 knaccer (6a30BbIl yPOBEHB)

COIAEPKAHUE

TTOSICHUTEIMBHAS BATITICKA . ... oot 3

CORCPHKAHUE OOYUCHMS ........oeooieiiiieeee e et 9
L0 KITACC e 9
L] KITACC e e 12

[Inanupyemble Pe3yIbTaTbl OCBOCHUS MPOrPAMMBI M0 XMMUHU HA YPOBHE CPEIHETO

OOIIETO OOPABOBAHMSL ..o et e e 16
JIAUHOCTHBIE PEBYIIBTATBL. .......vvvvviiieeeeeeiiiiiiieee e e e e e e e e et e e e e e e e e e e e e e e e 16
MeETanPEAMETHBIE PE3YITBTATBL. .........ccceiiiiiiiireeeeeeeeeeeeieststeeeeeeeeeeeeassereeeeeeeeseennnns 19
TIPEAMETHBIC PEBYIIBTATB .......vvvviieeeeeeeeiiiiiieeeeeeee e e e et e e e e e e e e e e e e e e e e e e, 21

TEMATAUECKOE TUTAHUPOBAHME ..........ccceieeiiiiiiiieeeeeeeeeeeeeiiasteeeeeee e e e e eiasaaeeeeeeeeeeeeaeees 26

TO KITACC ...ttt ettt 26



DenepanbHas padodas mporpamma | Xumust. 10-11 knaccer (6a30BbIl yPOBEHB)

denepanbHas padouas nporpamma mno ydyeOHoMy mnpeamery « Xumusy (0a30Bbli
ypOBEHb) (mpeaMeTHas 00gacTh «ECTECTBEHHO-HAy4HBIE MOPEAMETHY)  (Hajnee
COOTBETCTBEHHO — MPOrpaMMa 1Mo XMMHU, XUMUS) BKJIFOYAET MOSCHUTENBHYIO 3aMKUCKY,
cofiepskaHue OOydEHUSsl, TJIAHUPYEMbIE PE3YJIbTaThl OCBOCHMSI MPOTrpaMMBbl MO XUMUHU,
IUIAHUPYEMbIE PE3YJIbTAThI, TEMATUUYECKOE TNIAHUPOBAHUE.

[TosicHuTENMbHAS 3aMucKa OTpaKaeT OOLIME LM M 33Jaud M3Y4YCHUS XUMUH,
XapPAKTEPUCTUKY TCUXOJOTUUECKUX MPEANOCHUIOK K €€ M3YYCHHMIO OOYYaroUMMUCS,
MECTO B CTPYKType y4eOHOro TMjaHa, a TaKKe MOAXOAbl K OTOOPY COAEP)KaHUS,
K ONPENENICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB W K CTPYKTYpPEe TEMaTUUYECKOIro
TUIAHU POBAHMSI.

Conepxanue OOyueHMs] PacCKpbIBAaCT COJAEPXKATEIbHBIE JIMHUHU, KOTOPbIE
npeUIararoTes sl 00sA3areNbHOr0 M3YYECHHsI B KOKIOM KJIACCE€ HA YPOBHE CPEIHETO
o0urero oOpazoBaHusl.

[InanupyeMble pe3yabTaTbl OCBOCHUS TMPOTrPaMMbl MO XUMHM  BKJIIOYAIOT
JMYHOCTHBIE, METANMPEIMETHBIE PE3YJIbTaThl 32 BECh MEPHOJ] OOyUEHHs] HA YPOBHE
cpenHero odmero oOpa3oBaHMs, a TaKXKe MPEAMETHBIC JOCTHMXKEHUS O0Yy4aromierocs
32 KOKIbIA 1o 00yYEeHHSI.

HOACHUTEJIBHAA 3AIINCKA

[TporpaMMa Mo XMMHM Ha YPOBHE CpeAHero ooOmiero oOpa3oBaHus pazpadoTaHa
Ha OCHOBe DenepaibHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obOpazoBaHuu
B Poccuiickoii denepanumy», TpeOOBaHWM K pe3yabTataM OCBOCHUS (eaepabHON
oOpa3oBaTeNbHOM MTporpaMmbl  cpeaHero odmiero oOpaszoBanus (DOIT  COO),
NPEICTABJIICHHBIX B DenepalbHOM TOCYAApPCTBEHHOM O0pa30BaTEIbHOM CTAaHIAPTE
COO, c¢ yuérom KoHuenumu npenogaBaHus ydeOHOro mnpeaMmera <« XHMU»
B 00pa3oBarebHBIX Opranu3anusax Poccuiickoii dexepanyiv, peaan3yrmnuX OCHOBHBIE
0o0pa3oBaTeibHBIE MPOrPaMMBI, M OCHOBHBIX NOJOKEHUH «CTpaTeruu pa3BUTUS
Bocriutanust B Poccuiickoit denepanmm Ha nepuon ao 2025 roma» (PacnopsibkeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.)

OcCHOBY NOIXOA0B K pa3pabOTKe MPOrpamMMbl MO XHMHH, K OMPEACTICHUIO 00IeH
cTpateruu OOy4YEHHWs, BOCIUTAHMS M PA3BUTHs OOYYAIOIIMXCS CPEACTBAMHU y4EOHOIO
npeaMera  «Xumusy ganas 10-11  kimaccoB Ha 0a30BOM  YPOBHE  COCTABHWIIM
KoHUentyalibHble nonokeHuss OI'OC COO o B3auMOOOYCIOBICHHOCTH —LIETEH,
COJICP)KaHUs, PE3yJbTaTOB 00ydeHuss M TpeOOBaHW K YPOBHIO MOATOTOBKH
BBIMYCKHUKOB.

B COOTBETCTBMM ¢ JAHHBIMHM TOJIOKCHUSMH TporpaMma mno Xumuu (0a3oBbli
YPOBEHb) HAa YPOBHE CPEIHETO 00MIEro 00pa3oBaHus:

YCTAHABJMBAET 00s3aTe€/IbHOE (MHBAPUAHTHOE) MPEAMETHOE  COJEPKaHUE,
OMpPENENIET KOMMYECTBEHHBIE U KAYECTBECHHBIE €M0 XapPAKTEPUCTUKHA HA KOKIOM 3Tare
W3YYCHUs MPEAMETA, MPEAYCMATPUBAET MPHHLMIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacnpeneneHus €ro Mo Kjiaccam, OCHOBHBIM Pa3zciiaM U TEMaM Kypca,
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OaéT MPUMEPHOE PaCHpeleiCHUE YYEOHBIX YacOB IO TEMATHYECKUM Ppasfeliam,
PEKOMEHAYET MPUMEPHYI0 MOCIEAOBATEIBHOCTE M3YUYEHUs OTHACIBHBIX TEM Kypca
C YUETOM MEKIPEAMETHBIX U BHYTPUINIPEAMETHBIX CBS3EH, JTOrMKK y4eOHOro mporecca,
BO3PACTHBIX 0COOEHHOCTEH 0Oyuatommxcs 10—11 knaccos;

JaéT METOAMYECKYI0 WHTEPIPETALMIO LEJICH HM3y4eHHsl NPEeIMeETa Ha YPOBHE
COBPEMCHHBIX  MPUOPUTETOB B  CHUCTEME  cpeaHero  obmiero  oOpa3oBaHus,
COAEPXKATENbHOM XapPAKTCPUCTHKN TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHSI OCHOBHOM
0o0pa3oBaTENbHOW MPOrpaMMbl  CPeIHEro OoOHIEro 00pa3oBaHUs  (JIMYHOCTHBIX,
METANPEAMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJIOB  Y4cOHO-MO3HABATEIHHOM
JESITENTPHOCTH O0YyYarolerocs MO OCBOCHHIO CoAcpkaHus mnpeameta. [lo Bcem
HA3BaHHBIM TO3MIMSAM B NOPOrpaMMe IO XHMHH COOJIFOJICHA MPEEMCTBEHHOCTh
¢ (enepanbHOil paboueil mporpaMMoii OCHOBHOrO 0OOHIEro OOpa3oBaHUs MO XUMHUHU
(s 89 kiaccoB 00pa30BaTENBHBIX OPraHU3alyii, 0a30BbIA YPOBEHB ).

XUMHAYECKOE 00pa30BaHME, MONYYACMOE BBINYCKHUKaMU 001I€00pa3oBaTebHOM
OpraHu3aluu, SBISCTCS HEOTHEMJIEMOH YacThl0 MX 00pa3oBaHHOCTH. OHO CIYXKUT
3aBEPLIAIOIIMAM 3TaloOM pealu3alli Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE
KJTFOUEBBIX IEHHOCTEH, TPUCYINUX LETOCTHONW CUCTEME XUMUYECKOTO 00pa3oBaHus. JTH
LEHHOCTH KacaroTCsl TO3HAHMs 3aKOHOB MPUPOABI, (POPMUPOBAHUSI MHPOBO33PEHUS U
o0WICH KyJbTYypbl YEJIOBEKA, & TAKXKE SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBbIO W MPUPOAHOH cpene. PeammsyeTcss XMMHYECKOE 0Opa3oBaHUE
oOy4Yarmuxcss Ha YPOBHE CPEAHEro oO0Iero oOpa3oBaHUs CPEACTBAMHU YYEOHOIO
npeaMeTa « XuMUs», COACPKAHUE U MOCTPOCHUE KOTOPOro OMPEIEIICHBl B TPOrpamMmme
N0 XUMHUHU C YUETOM CHEUU(PUKKA HAYKHM XHUMHH, €€ 3HAUYCHUS B MO3HAHWW MPUPOABI U
B MarepuajbHONW >KM3HM OOMIECTBA, a TaKkKe € YyY4€TOM OOmMX Lencd u
NPUHLHAIIOB, XAPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEr0 OOLIETO
obOpazoBanuss B Poccuiickoii ®enepaumu. Tak, Hanpumep, npu (HOpMUPOBAHUHU
CoAepXaHus mpeaMeTa «XUMHsS» YUYTEHBI CIACAYIOUIME MOJMKEHHS O cneupuke u
3HAYECHUU HAYKH XUMUH.

XWAMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK HIPacT O0COOYKH PpoJib
B COBPEMCHHOI LIMBUIM3ALMH, B CO3JaHIUN HOBOM 0a3bl MaTepualIbHOM KynbTypbl. OHa
BHOCHT CBO# BKJIaJ B (POPMHUPOBAHME PALMOHAILHOTO HAYYHOTO MBIIIJIEHHS, B CO3/1aHUE
LEJIOCTHOTO TPEACTABICHUs 00 OKPYKAlOIIEM MHPE KaK O E€AMHCTBE MPHUPOIBI U
YeNioBeKa, KOTOpoe (POpMUPYETCSs B XMMHM HA OCHOBE MOHMMAHHS BELIECTBEHHOIO
COCTaBa OKPYKAKOIIETO MUPA, OCO3HAHUS B3aMMOCBSI3U MEXAY CTPOEHUEM BELIECTB, UX
CBOMCTBAMHU W BO3MOKHBIMH OOJTACTSIMU MPUMEHEHUSI.

TecHO B3aMMOJCHCTBYST C JPYTMMH E€CTECTBEHHBIMM HAyKaMH, XHMHS CTaia
HEOTBEMJIEMOM YacCThbl0 MUPOBOM KYJIbTYPBI, HEOOXOAMMBIM YCIOBHEM YCHELUIHOTO
TPyAA M SKU3HM KaKIOro uieHa oOmiectBa. COBpEMEHHAass XUMHUS KAk Hayka
CO3MIATENIbHAS, KAK HAyKa BHICOKMX TEXHOJIOTUI HAMTPABJICHA HA PEMICHUE TII00ATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPLEBOM, SJHEPreTUUECKOM, MUIIICBOH,
AKOJIOTMYECKON O€30MacHOCTH M OXPaHbI 3J0POBbSI.
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B cooTBeTcTBUM ¢ O0MIMMHU LENSIMH U MPUHLIUIIAMA CPEIHETO 00IEero 00pa3oBaHus
conepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30Bblii YPOBEHb W3YyYCHUs)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOLIEKYJIBTYPHYIO MOATOTOBKY O0YYarOLINXCH,
HEOOXOAMMYI0 UM s BBIPAOOTKA MHPOBO33PEHUYECKMX OPHUECHTUPOB, YCHEMIHOIO
BKJTFOUEHUS] B JKM3Hb COLMYMA, MPOJOJLKEHHsI OOPA30BaHMs B PA3MUYHBIX 00JaCTSIX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO ¢ XUMHEH.

CocTaBISAOIMUMHA TPeaAMETA « XUMHSD SBISIOTCS 0a30BbIE KYPChl — «OpraHnydecKkas
XUMUS» U «OO0IIas 1 HEOPraHMYECKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs
KOTOPBIX SIBJISIFOTCS. OCHOBBI 0a30BOM HAyKW. CHUCTEMA 3HAHWUH IO HEOPraHWYECKOU
XUMHHM (C BKIIFOYEHUEM 3HAHWUH W3 OOWIeH XWMHM) W OPraHMYECKOW XUMUM.
DOpMHUPOBAHWE JAHHOW CUCTEMBI 3HAHWI TMPH HM3YYEHHHM MpeaMeTa O00ecrneunBacT
BO3MOKHOCTh PACCMOTPEHHU S BCEr0 MHOI000pa3usl BELUIECTB HA OCHOBE OOIIMX NOHSITHIA,
3aKOHOB M TEOPUN XUMUHU.

Crpykrypa coaepxkaHusi KypcoB — «OpraHudeckas xumusy u «OOwmas wu
HEOPraHUYeCcKas XUMUs» CPOPMUPOBAHA B MPOTPAMME MO XUMHUHA Ha OCHOBE CHCTEMHOTO
NOIXOAa K HM3YYEHUKD y4eOHOro wmarepuasia ©u  OOYCIIOBICHA HMCTOPUYECKH
00OCHOBAaHHBIM PAa3BUTHEM 3HAHWI HAa ONPEACIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak,
B KYpPCE€ OPraHMYECKOW XMMHUM BEIIECTBA PACCMATPHUBAKOTCS HA YPOBHE KIIACCUYECKOM
TEOPUH CTPOCHUSI OPraHUYECKUX COETMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U
AJNIEKTPOHHBIX MPEACTABICHUN O CTPOCHHUHU BeliecTB. CBeneHUs 00 M3y4aeMbIX B Kypce
BCIICCTBAX JAKOTCS B PA3BUTUM — OT YIJIEBOJOPOAOB 10 CIIOKHBIX OHOJIOTHYECKH
AKTUBHBIX COCJAMHECHWHA. B Kypce OpraHmyeckoil XWMHHA TONYYarOT pa3BHUTHE
Cc()OPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 00wmIero o0pa3oBaHHWs NEPBOHAYAIBHBIC
OPEICTABJICHUS O XHMHYECKOH CBsI3W, KJIACCU(IMKALMOHHBIX TMPU3HAKAX BEILIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHSI, 0 XUMUUYECKOW PEAKIIUN.

[Ton HOBBIM yrjaoM 3peHHss B mpeaMere «Xumus» 0a30BOro  ypOBHS
paccMaTpUBacTCs M3YYEHHBIH Ha YPOBHE OCHOBHOrO o0miero o0pa3oBaHUs
TEOPETHUECKUIA MaTrepral U (PaKTOJOTMYECKUE CBEACHUS O BEIIECTBAX M XMMHUUYECKOM
peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0nias 1 HEOpraHm4eckast XuMus» 00yJaroIuMcs
NPEIOCTABISAETCS  BO3MOXKHOCTH  OCO3HATh 3HAUEHUE TEPUOJMYECKOTO  3aKOHA
C OOLIETEOPETHUECKUX W METOAOIOTMYECKAX MO3ULMMA, TTy0Ke MOHATH UCTOPUYECKOE
U3MEHEHUE (YHKIMA HTOro 3akoHa — OT 000O0WIarome 10 OOBACHAIOMICH |
MIPOrHO3UPYIOLLIEN.

Ennnas cuctema 3HaHMI O B@KHEHWIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBAaX W MPUMEHEHHM, & TAKXKE O XUMHUYECKMX PEAKLUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTIX NPOTEKaHUst AononHsercs B Kypcax 10 u 11 kimaccoB snemeHTamu
COAEPKaHMsI, IMEIOIIUMHU KYJIbTYPOJIOTUUECKUI W MPUKIIAAHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT MOHUMAHWIO B3aUMOCBSI3M XUMUHU C JPYTUMHU HAayKaMU, PaCKpbIBAKOT €€
pOJIb B TIO3HABATEJILHOM W MPAKTHUYECKOM IEATEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKCHHs K MPOLIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHYECKHUX
OPUJIOXKEHUI XWMHM, TIOMOTarT BBINYCKHUKY OPHUECHTHUPOBATHCS B OOLIECTBEHHO
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Y JIMYHOCTHO 3HAYMMBIX MPOOIEMax, CBA3aHHBIX ¢ XUMHUCH, KPUTHUYECKA OCMBICIIMBATh
WH(OPMALMIO U TPUMEHATH €€ JUIs TIOMOJHEHUS 3HAHWIA, PELICHUS WHTEIIEKTYATbHBIX
U SKCIEPUMEHTAIIbHBIX MCCIEA0BATENbCKUX 3afad. B nenom coaepkanue ydeOHOro
npeaMeTa «XUMHUsSD)» JAHHOTO YPOBHS M3YyYEHUST OPUEHTHPOBAHO HA (POPMUPOBAHUE
y 00y4aroumxcsi MUPOBO33PEHYECKOH OCHOBBI JUIsi MOHUMaHUs (PUiIocoHCKux uaeH,
TAKAX KaK. MaTepUalbHOE EIMHCTBO HEOPraHWYECKOrO0 W OPraHMYECKOro MUpa,
00yCIIOBIIEHHOCTb CBOMCTB BEIHIECTB HMX COCTABOM M CTPOCHHEM, IMO3HABAEMOCTh
OPUPOJIHBIX SBJICHUH MyTEM SKCIEPUMEHTA W PEUICHUS] TPOTUBOPEYHA MEXKITY HOBBIMHU
(aKkTaMu M TEOPETHYCCKUMH MPEANOCHUIKAMM, OCO3HAHWUE POJM XWMHUH B PEIICHUHU
AKOJIOTUYECKMX MPOOJIEM, a Takke MpoOsieM COEPEKEHUS SHEPreTHUYECKUX PECYPCOB,
CBIPbS, CO3JJaHKsI HOBBIX TEXHOJIOTANA U MATEPUAJIOB.

B mutane pemeHust 3a1a4 BOCIHUTAHWS, PA3BUTUS M COLMAIIM3ALMNA OOYYArOIIUXCS
OPUHATHIE MTPOrPAMMOi O XUMHUH OIXOABI K ONPEACIICHUIO COAEPYKAHUS U TOCTPOEHUS
npeaMeTa MPEeayCcMaTpUBalOT (POPMUPOBAHME YHUBEPCATBHBIX YUECOHBIX JCHCTBHIA,
UMEOLINX 0a30BOE 3HAYEHUE TSl PA3TMYHBIX BHJIOB ACITEIbHOCTH: PELICHUS MPOOIIEM,
MOWCKA, aHajn3a U 00padoTKu WHPOpMAUK, HEOOXOAUMBIX JJIi TPUOOPETECHUS ONBbITA
NPAKTHYECKOM W HMCCIECNOBATENILCKON JICATENBHOCTH, 3aHUMAKOLIEH BaXXKHOE MECTO
B NIO3HAHWH XUMUH.

B npaktuke npenogaBaHusi XMMHUK KaK HA YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHus
TaK U Ha YPOBHE CPEIHEr0 oOUIero o0pa3oBaHMsl, MPH OMPEACICHUH COACPKATEIBHON
XAPAaKTCPUCTHKM LEJICH WM3YYCHHS NOPEIMETa HANPABICHUEM  TEPBOCTENCHHOM
3HAYUMOCTH TPAJMLUMOHHO MPU3HAETCS (POPMHUPOBAHME OCHOB XMMHUYECKON HAyKW Kak
00JIaCTH COBPEMEHHOIO €CTECTBO3HAHMS, TPAKTHYECKOM NCATETHHOCTH YETOBEKA U KaK
OJTHOTO M3 KOMIIOHEHTOB MUPOBON KYyJNbTYpPel. C METOAMYECKONW TOYKHM 3PEHMs TAKOH
NOJIXO/ K OMPEACICHHIO LeNIEH N3yUEHUsT TPEAMETA SIBJIIETCS BIOJIIHE ONMPABIAHHBIM.

CornacHO JAHHOHN TOYKE 3PEHUS ITIaBHBIMU LEISIMH H3YYEHUS MPEAMETA « XUMUS»
Ha 0a30BoM ypoBHE (10-11 Ki1.) ABIISIFOTCS:

(OPMUPOBAHUE CUCTEMbI XMMUYECKUX 3HAHWN KaK BAKHCUINEH COCTaBIISIOLICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOW JIekKAT KITFOUEBBIE MOHATHS,
(yHIAMEHTATIbHBIE 3aKOHbI M TEOPUM XMMHH, OCBOCHHUE S3bIKA HAYKH, YCBOCHUE W
NOHAMAHUE CYIIHOCTH JOCTYMHBIX OOOOMIEHWI MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPUEH MX Pa3BUTHS M CTAHOBIICHUS,

(OpMUPOBAHME M PA3BUTHUE MPEIACTABICHUNA O HAyYHBIX METOAAX MO3HAHWUS
BCIICCTB W XHMHUYECKHX PpEaKkuuid, HEOOXOAMMBIX Uil NPUOOPETEHUS YMEHWH
OPUEHTUPOBATHCS B MUPE BEIICCTB U XUMUYECKUX SIBJICHUAN, IMEIOLIMX MECTO B TPUPO/IE,
B IPAKTUYECKON W ITOBCETHEBHOM JKU3HU,

Pa3BUTHE YMEHHMI M CIOCOOOB ACATENBHOCTH, CBSI3aHHBIX C HAOMIOACHHEM H
OOBSICHEHHEM XWMHYECKOTO JKCIEPUMEHTA, COOOJCHUEM MpaBWil OE30MaCHOrO
oOpalllcHUs C BEIIECTBAMM.

Hapsny ¢ 3TiM coaepkarelibHas XapakTEpUCTHUKA LENeH W 3a1a4 M3y4deHUs
npeaMeTa B MPOrpaMMe MO XMMHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
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C HOBBIMH TNPUOPUTETAMH B CHCTEME CpeAaHero oomero obOpazoBaHus. CeroaHs
B MPENOAaBAHUM XUMHUU B OOJBLICH CTEMEHU OTHAETCS MPEANOYTEHUE MPAKTUUYECKOMH
KOMIIOHEHTE COACPKaHUs OOy4YEeHUs], OPUCHTUPOBAHHON HA MOATOTOBKY BbIMYCKHUKA
OIOIIICO0PA30BATENIbHOW  OpraHW3aluy, BJIQJACIONICT0O HE HAOOpOM 3HAHWHA, a
(YHKUMOHAIBHOM T'pPaMOTHOCTBIO, TO €CTh CIHOCOO0AMHU M YMEHUSIMH aKTHBHOTO
NOJYYEHUsl 3HAHUN U MPUMEHEHUS UX B PEAIbHON JKU3HU sl PEIICHUS MPAKTUYECKUX
3a1ad4.

B »Tolt cBA3M mpu u3yueHWM mOpeaMera «XUMHs» JOMUHUPYIOLIEE 3HAYCHUE
npUOOPETAIOT TaKKE 1ISTN U 33]a4H, KaK:

ajanTaius OOYYAIOLIMXCS K YCJIOBUSIM JMHAMWUYHO PA3BUBAIOILETOCS MUpAa,
(opMUPOBAHNE UHTEIIEKTYATbHO PA3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMIo,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYALIUSX, CBI3aHHBIX C BEIICCTBAMU U UX MPUMEHEHUEM;

(opMUpOBAHUE Y O0YHAIOIIUXCS KIKOYEBBIX HABBIKOB (KITFOUEBBIX KOMIETEHIIH),
UMEIOIIUX YHUBEPCATbHOE 3HAYCHHUE AJISl PA3IMUHBIX BUJOB ACITEIbHOCTU: PEUICHUS
npobiieM, TMOWCKA, aHamm3a W o0paboTkMm  MHpOpManuu, HEOOXOAMMBIX
1Sl TIPUOOPETEHHUS OMbITA ACSITEIbHOCTH, KOTOPAs 3aHUMAET BAKHOE MECTO B MO3HAHUU
XUMUU, a TaKXKe JUIS OLICHKW C TMO3UIUNA DKOJIOTMYECKOM O€30MacHOCTH XapakTepa
BIIMSIHUSL BEUIECTB MU XMMHUYECKUX MPOLIECCOB HA OPraHW3M 4YEJOBEKA M MPUPOAHYIO
cpeny;

Pa3BUTUE TIO3HABATEJIbHBIX MHTEPECOB, MHTEIVICKTYAJIbHBIX W TBOPYECKHUX
CIOCOOHOCTEH O0ydYaroImuMXcs: CIMOCOOHOCTH CaMOCTOSATENBHO MNPUOOPETATh HOBBIE
3HAaHUSl MO XMMUU B COOTBETCTBHM C >KM3HCHHBIMU MOTPEOHOCTSIMH, KCHOIb30BAThH
COBpPEMEHHBIE MH(OPMALIMOHHBIE TEXHOJIOTUHU [T OMCKA U aHaJ3a Y4eOHOH U Hay4yHO-
nonyJsipHON HHPOPMALIMKA XUMUYECKOTO COJIEPIKAHUS,

(OpPMUPOBAHUE W PA3BUTUE Yy OOYYANOIIMXCS ACCOLUMATUBHOIO W JIOTUYECKOTO
MBIIJIEHUS, HAOIOMATEIBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOIUMBI, B YACTHOCTH, MPH I[UJIAHUPOBAHMM U TIPOBEACHUM XUMUYECKOTO
AKCMEPUMEHTA;

BOCIIUTAHUE Y O0YYAIOIIUXCS YOSXKAEHHOCTH B TYMAaHUCTUYECKOM HAMPaBICHHOCTH
XUMHH, €€ BOXHOH POJIM B pPEIICHUM TIOOAIBHBIX MPOOJIEM PanMOHAIBHOIO
OPUPOAONOJBb30BAHUS, TIONOJHEHUS JHEPreTUUECKUX PECYpPCOB W COXPAHEHUS
OPUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEKHOrO  OTHOLICHUS
K TMPUPOJE M CBOEMY 3/I0POBbIO, a TAKXKE MPUOOPETEHMs OMbITa HCMOJIb30BAHUS
NOJYYECHHBIX 3HAHWM AJI1 MPUHSATUS TPAMOTHBIX PEIICHUM B CUTyalUsiX, CBA3aHHBIX
C XMMHUUYECKUMHU SIBJICHUSIMU.

enm u 3amaud  M3Y4YEeHUS MpeaMeTa «XUMHsS» MOAYYWIA MOAPOOHYIO
METOAMYECKYI0 MHTepnpeTaluio B paszaene «llmaHupyemble pe3ysbTaThl OCBOCHUS
OporpaMMbl MO XUMHUKWy», Ojaronaps 4eMy 0O€CrevyeHO YETKOE MPEJCTABICHUE O TOM,
KaKhe 3HAHUS M YMEHUS MMEIOT MPSAMOE OTHOLICHWE K pealu3alud KOHKPETHOMH
LEJTH.
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B yueOHOM maHe cpeaHero oOiiero oOpa3oBaHMs MpeaMeT « XuMus» 0a30BOro
YPOBHSI BXOJMT B COCTaB MPEAMETHON 001acTH « ECTECTBEHHO-HAYUHBIE TPEIMETHIY.

OOwiee 4KMCA0 4YacoB, PEKOMEHIOBAHHBIX ISl M3Y4YE€HUS XUMUU — 68 4acoB:
B 10 knacce — 34 yaca (1 4ac B Henento), B 11 knacce — 34 vaca (1 yac B HEAEIIO).
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COJAEP)KAHUE OGYUEHUS!

10 KUTACC

Teopernueckue OCHOBbI OPraHUYECKOIl XUMHUHN

[IpenMer OpraHMYECKOil XUMUM. €€ BO3HUKHOBCHUE, DAa3BUTUE W 3HAUYCHUE
B TMOJYYEHUH HOBBIX BEIIECTB W MATEPHATIOB. T€OpUsi CTPOCHUS OPraHMYECKHUX
coenuHeHnii A.M. BytiiepoBa, €€ OCHOBHbIC MNOJIOKEHUS. CTPYKTYypHBIE (HOPMYIIBI
OpraHuvecKrX BeUIeCTB. ['OMONIOTHs, M30MEPUs. XUMUYECKAs CBSI3b B OPraHUYECKUX
COCAMHCHUSX — OJMHAPHBIC U KPATHBIE CBSI3H.

IIpencraBnenre O Kinaccu(pukanmmm OpraHuyeckux BemecTB. HomeHknarypa
OpPraHuYeCKMX COCIMHEHUHN (CUCTEMATHUECKAsi) M TPMBUAJIbHBIC HA3BAHUS BOKHEHIINX
NPEACTABUTENIEH KJIACCOB OPraHNYECKHUX BEILECTB.

JKCNepUMeHTATbHbIE METOAbl H3yUeHHsI BeleCTB U UX NMpeBpaleHuii

O3HaKkoMJIEHHE ¢ 00pa3liaMK OPraHUYeCKUX BEIIECTB U MarepyalaMi Ha UX OCHOBE,
MOJCTMPOBAHUE MOJEKYJI OPraHMYECKUX BELIECTB, HAONIOJEHUE M  ONUCAHUE
JEMOHCTPALMOHHBIX OTBITOB M0 MPEBPALIEHUIO OPraHMUECKNX BELIECTB MPU HArPEBAHUU
(MmaBieHUE, OOYTIIMBAHUE U TOPECHUE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKHIA pal. MeTaH 1 3TaH — npocTerne
NPEICTABUTENN AIKAHOB: (PU3NUYECKUE U XUMHUYECKUE CBOMCTBA (PEAKIIMA 3aMEIICHUS U
TOPEHUS ), HAXOKJCHUE B MPUPOJAEC, IOJYUYECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKUW Psii. OTHJIEH W TPOMUJTICH —
NPOCTEHINNE MPEACTABUTENN AJTKEHOB. (PM3NUYECKUE U XMMHYECKUE CBOMCTBA (PEaKkUuu
TMIPUPOBAHMS, TAJIOTCHUPOBAHUS, TUAPATALlMM, OKWCICHUS W MOJIMMEPU3ALIN),
NOJTyYEHUE W PUMEHECHHE.

Anxaguensl: OyraameH-1,3 u MermnOyraaueH-1,3: CTpoeHHME, BaKHEHIIME
XMMHMYECKHE CBOMCTBA (peakums mnonmMmepu3anuu). [lomydyeHne CHHTETUYECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI. COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUI Psii. AUETHIEH —
NPOCTEHINNI MPEICTABUTEND AJIKWHOB. COCTAaB, CTPOCHHUE, (PU3NUYECKUE U XUMHUUECKHE
CBOMCTBAa (peakUuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpPAaTAlUN, TOPECHHUS),
NOJTyYEHUE W PUMEHECHHE.

ApeHbl. beH30J1: cocTaB, CTpoCHKE, PU3NYECKUE U XUMHUUYECKHUE CBOMCTBA (peaKkiuu
TaJIOTCHUPOBAHUST W HUTPOBAHWS), MOJNYYEHUE W MNPUMEHEHHE. Toayon: cocmas,
cmpoenue, uzudeckue U Xumudeckue Ceoucmed (peaxyuu 2dji02eHUPOSaHus U
HUMposanus), noiyyenue u npumernenue. TOKCHYHOCTh apEHOB. | '€HETHYECKas CBA3b
MEXIY YIIAEBOAOPOAAMHU, MPUHAIJIEKAIIMMHU K Pa3IMYHBIM KJIACCaM.

' Kypcusom B TeKcTe BbIIEIEHBI >JIEMEHTHI COASPKAHUS y4eOHOrO Marepuana, KOTOPbIE H3ydaroTCs
B O3HAKOMHTEIRHOM ILJIAHE W HE BKIIOUYAIOTCS B COCTaB MPEIMETHBIX pe3yiabraroB ocsoenuss ®OIT COO
Ha 0a30BOM VPOBHE.
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[TpuponHbie NCTOYHUKH YIIeBOAOPOAOB. [IprpoaHblil ra3 u monyTHeie HEPTIHBIE
ra3el. Herb 1 €€ nponcxoxxaeHune. CrnocoOsl nmepepaboTKi HEPTH: IEPETOHKA, KPEKHHT
(TEpMUYECKHIA, KaTaauTHUeCKuii), muponu3. [IpoaykTel nepepaboTkm HEPTH, HX
OPUMEHECHUE B TPOMBILUICHHOCTH W B ObITy. KaMEHHBIH yrone M MNPOAYKTHl €r0
nepepadoTKH.

JKCNEePUMEHTAbHbIC METOAbl N3Y4CHHSI BEIIECTB H UX NMpPeBpPalIeHUii

O3HakomiieHHE ¢ 00pa3lamMmu MIaCTMAcC, KaydyyKOB U PE3UHBI, Komnekuuu « Hedprey
U «YTolb», MOJECIAPOBAHAE MOJEKYJ YIJIEBOAOPOAOB M TaAIOTEHOMPOU3BOIHBIX,
NPOBEACHUE MPAKTHYECKO# paboThl: OJTYYEHUE STUICHA W U3YUYECHUE €TI0 CBOHCTB.

PacuérHblie 3apaun

BblunciaeHuss Mo ypaBHEHUIO XUMHUYECKONH peakiMu (Macchl, 00bEMa, KOJMYECTBA
UCXOJHOTO BEIIECTBA WJIM TMPOAYKTa PEaKIMM MO W3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEMICCTB WJIA MPOYKTOB PEAKIINH ).

Kucaopoaconep:kammue oprannyeckue coeIMHEHUS

[IpenenbHBIE OTHOATOMHBIE CIIUPTHL. METAHOI U 3TAHOJ. CTPOCHHE, (PU3NUECKHE U
XMMHYECKHE CBOMCTBA (PEAKIMM C AKTHBHBIMM METAIJIaMH, TaJIOr€HOBOJOPOAAMH,
TOPEHUE), MPUMEHEHHE. BOIOPOIHbIE CBA3M MEXKAY MOJIEKYJaMH COUpToB. JleiicTBre
METAHOJIA U HTAHOJIA HA OPraHK3M YEJIOBEKA.

MHOroaroMHbI€ CIUPTHI. DTHIECHIIIMKONb U TIHLEPUH: CTPOCHUE, (PU3NUYECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOJCHCTBUE CO ILEIOYHBIMA METAJUIAMHU, KAYECTBEHHAs
peakiys Ha MHOTOATOMHBIE CIIUPTHI). J[eHCTBUE HA OpraHu3M uelioBeka. [IpuMeHeHne
TIIMLEPUHA U 3TUJICHTIIMKOJIS.

DEHON: CTPOCHHUE MOJIEKYJIbI, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA. TOKCHYHOCTD
¢enona. [Ipumenenue eHona.

Anbaerusipl U kemownvi. GOPMANbIETU, AUCTABACTUA; CTPOCHUE, (PU3UUECKIE U
XMMHYECKHE CBOHCTBA (pPEaKUMM OKHUCIEHUS W BOCCTAHOBJICHUS, KAYE€CTBEHHBIC
PEAKIIMHN ), TOTYYEHUE U TPUMEHEHUE.

Ayemon: cmpoenue, uzuueckue u Xumuieckue c8olCmsad (Pearyuu OKUCIeHUs U
BOCCMAHOBIEHUS), NOJYYeHUEe U NPUMEHEHUE.

OAHOOCHOBHBIE TPEACIIbHBIE KapOOHOBBIE KHCIOTHL. MypaBbHHAas M YKCYCHas
KHCJIOTBL: CTPOCHHE, PU3NUECKHE M XUMUYECKHAE CBOWCTBA (CBOMCTBA, 0OIIKE TS Kacca
KHACJIOT, peakuus STepuuKanyu), TMOIyYeHUE W NpuMeHeHue. CTeapuHoBas W
OJIEMHOBAsI KMCJIOThI KaK MPEACTABUTENHN BBICIINX KAPOOHOBBIX KMCIOT. MbIa Kak COIu
BBICIIMX KapOOHOBBIX KHACJIOT, HX MOFOLLEE ACHCTBHUE.

CnoxHble 3QUpPHl KaK TPOM3BOJHBIC KAPOOHOBBIX KHCIOT. ['MIPONH3 CIOMKHBIX
3¢pupos. XKupsl. ['uaponus sxupos. [IpumeHeHne xupoB. buonorudyeckas posib >KUPOB.

VYTIIeBoabl: COCTaB, KiacCH(PHKALMS YITIEBOAOB (MOHO-, M- W TOJMCAXAPHIIBI).
['mroko03a — mpocTeiimii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJIBI, (PU3NYECKHE
U XUMHWYECKUE CBOMCTBA (B3auMojeciicTBue ¢ rugpokcuaoM wmenu(ll), okucieHue
aMMHUa4YHbIM PacTBOpPoM okcuaa cepedpa(l), BocCTaHOBICHUE, OPOKEHUE TITFOKO3bI),

10



DenepanbHas padodas mporpamma | Xumust. 10-11 knaccer (6a30BbIl yPOBEHB)

HAXOKJIECHUE B MPHUPOJE, MPUMEHEHHE, OHONOrHYECKas posib. DoTocuHTe3. DpyKTO3a
KaK U30MEP IIHOKO3bL.

Caxaposza — npeocmagumeins OUCAXApUO06, SUOPOIU3, HAXONCOEHUE 8 NPUpooe U
npumeHeHue.

Kpaxman w nemnosio3a Kak NPUPOAHbIE MOMMMEpPBl. CTPOECHHME KpaxMalia M
LEJUTHON03bl. DU3NYECKUE U XUMUYECKUE CBOMCTBA KpaxMana (THIPOJIn3, KaUeCTBEHHAS
pPEaKIUs C UOJIOM ).

JKCNEePUMEHTAIbHBIC METObI U3YUCHHS BeIIeCTB U UX MpeBpalleHuii

[TpoBenenue, HAOMOACHUE M OMMCAHWUE JNEMOHCTPALIMOHHBIX OIBITOB. TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMN OJHOATOMHBIX CIUPTOB (OKUCIEHHE 3TAHOJIA OKCHIOM
meau(ll)), MHOroaTrOMHBIX CHHUPTOB (B3aMMOACHCTBHE TIULEPUHA C THUAPOKCHUAOM
meau(Il)), anbaeruoB (OKMCIECHUE aMMHUAYHBIM PacTBOpoM okcuaa cepedpa(l) u
ruapokcuaoM  Mmeau(ll), B3ammonelcTBHE Kpaxmana € MOJOM), IMPOBEICHUE
NPAKTHYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHblie 3apaun

BhlunciaeHus Mo ypaBHEHUIO XUMHUYECKONW pEakiMu (Macchl, 00bEMA, KOJTUYECTBA
UCXOJHOTO BEIIECTBA WJIM TMPOAYKTa PEaKIMM MO W3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIICCTB WK MPOJAYKTOB PEAKIIUHN ).

A30Tcoaep:Kalue OpraHu4ecKue CoeIHHEeHUs!

Amuner. Memunavun u anuiun: cocmas, cmpoenue, Qu3udecKue u XumuyecKue
C8OTCMBA (20peHue, 83auUmMooeticmaue ¢ 8000t U KUCIOMAMU,).

AMHHOKUCIIOTBL KaK aM(pOTEPHbIE OPraHU4eCKUE COENMHCHUs. (DU3NYECKHE W
XUMHYECKHE CBOMCTBA aMUHOKHCIIOT (HA MpUMEpe THLKMHA). bromornyeckoe 3HaueHUE
AMUHOKUCIIOT. [lenTu bl

benkn Kak TNpPUpPOAHBIE  BBICOKOMOJIEKYJISIPHBIE cOoeauHEeHus. llepBuyHasd,
BTOPUYHAS M TPETHYHAS CTPYKTypa OEIIKOB. XMMHUUYECKUE CBOMCTBA OCIKOB: TUAPOJIU3,
JeHATypalusl, KAYECTBCHHbIC PEaKIIMK Ha OCIIKH.

JKCNEePUMEHTAbHbIC METOAbl N3Y4CHHSI BEIIECTB H UX NMpPeBpPalIeHUii
HaGmonenne w onucaHue OEMOHCTPALMOHHBIX OMNBITOB. JACHATypauus OEIIKOB
DU HAIrPEBAHUM, LIBETHBIE PEAKIIMU OCTTKOB.

BbicokoMoJIeRyISIPHbIE COCANHEHUS

OCHOBHBIE TIOHSTHST XUMHUH BBICOKOMOJICKYJISIPHBIX COCOMHEHUWI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMN, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYIISPHBIX COCIMHEHUNH — NMOJUMEPU3ALUAS U
NOJIMKOH ICH CALSI.

[Lnacmmaccer  (nonudsmuier, NOAUNPONULEH, NOIUSUHUIXIOPUO, NOJUCIUPOIL).
Hamypanenvlii 4 cuHmemudeckue Kayyyku (OymaoueHogulii, XI10ponpeHosvili U
usonpeHoeswlil). BonokHa: HamypanbHvie (XI0NOK, uiepCmv, UWLENK), UCKYCCMBEHHbIE
(ayemammuoe 80JIOKHO, BUCKO3A), CUHMemuyecKue (KanpoH u 1aecdn).

11
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JKCIEePUMEHTAIbHbIEC METObI H3Y4YEHHS BEIECTB U UX NpeBpaLIeHuii
O3HakomiieHHE ¢ 00pa3luamMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,

Kay4yKOB.

MexnpeaMeTHbie CBSI3H

Peanuzanmss MEKNPEAMETHBIX CBA3CH NPH HKM3YYCHUM OPraHUYECKOH XWMUHU
B 10 Kjacce OCYHIECTBISETCS YePE3 UCMOIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHITHHA, SBISIONIMXCS CUCTEMHBIMU IJIsi OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI' O IMKJIA.

OO01me €CTECTBEHHO-HAYYHBIC MOHATHS: SBJICHUE, HAYYHBIN (PAKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAJM3, CHUHTE3, KIACCH(PUKALMS, NEPUOINYHOCTh, HAOMIOJACHUE, N3MEPEHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHHUE.

dusnka: Marepusi, SHEPrus, Macca, aToM, 3JCKTPOH, MOJIEKYJIA, SHEPrETUUECCKUIA
YPOBEHb, BELIECTBO, TENO, OOBEM, arperatHoe COCTOSIHME BEIIECTBA, (PU3MUYECKHE
BEJIMYMHBI A €UHULIBI UX U3MEPEHHUSI.

buonorus: knerka, opraHu3Mm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
(oTOCHHTE3, OMONOrMYECKA AaKTUBHBIC BEMIECTBA (OCTKH, YTIIEBOBL, )KAPBI, (PEPMEHTHI).

['eorpaus: MHUHEpPaAIbl, TOPHBIE MOPOXBI, TMOJE3HBIE MCKOMAEMBIE, TOIUIMBO,
PECYPCHI.

TexXHOMOrrs: MUUIEBBIC MPOAYKTHI, OCHOBBI PALMOHAIBHOTO MHUTAHWS, MOIOLIUE
CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MPEMAPAThl, MATEPHAIIBI U3 HCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

11 KUIIACC

Teopernyeckue OCHOBbI XUMHHU

XUAMHAYECKUH 37IEMEHT. ATOM. SIIpo aroma, WU30TOMBL. OJEKTPOHHAsS 00OIO0YKA.
OHEPreTUYeCKre YPOBHH, MOAYPOBHU. ATOMHBIE OpOWMTaIM, S-, p-, d- DBJIEMEHTHI
OCOOGEHHOCTH pacpeIeeHHs] JIEKTPOHOB MO OPOUTAISIM B aTOMaX 3JIEMEHTOB NEPBBIX
YETBIPEX MEPHOJIOB. DIIEKTPOHHAS KOH(PUIypaLisi aTOMOB.

[lepuonmuecknii 3akoH W llepuoguueckas CUCTEMA XUMUYECKHAX DJIEMEHTOB
J.A. Menpneneea. CBsi3b NEPHUOAMYECKOTO 3akoHA M [lepuoAMYECKOW CUCTEMBI
XUMHUYECKUX 3ieMeHTOB /.M. Menaeneesa ¢ COBPEMEHHOM TEOPUEN CTPOCHUST aTOMOB.
3aKOHOMEPHOCTA M3MEHCHHSI CBOWCTB XMMHWYECKMX 3JIEMEHTOB M O0Pa3yeMbIX HUMU
MPOCTBIX W CIIOKHBIX BELIECTB IO TPyNIaM M MEPUOAAM. 3HAYECHHE MEPUOINYECKOTO
3aKOHA B PA3BUTHUHU HAYKH.

CrpoeHue BenlecTBa. XMMUYECKas CBA3b. BHUIbI XUMHUYECKOH CBA3M (KOBAJICHTHAS
HEMOJNSIPHA W TOJISIPHAs, WOHHAs, MeTaumyeckas). MexaHu3mbl 00pa3oBaHUs
KOBaJICHTHOW XWMHYECKOU CBsi3U (OOMEHHBIA M JTOHOPHO-AKIENTOPHbIN). BomopoaHas
CBSA3b. BAJIEHTHOCTB. DNIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIECHUS. MIOHBI: KATHOHBI
Y aHUOHBIL.

12
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BemectBa MOJEKYJISIPHOrO W HEMOJEKYISPHOIO CTPOCHMS. 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTBA. THITbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THIMAa KPUCTAIMYECKON PEIETKH.

[ToHsITHE O TMCNIEPCHBIX CHCTEMAX. ICTUHHBIE U KOJUIOMJHBIE pacTBOPBI. MaccoBasi
JI0J1s1 BELIECTBA B PACTBOPE.

Knaccudukanuss HeopraHnyeckux coeauHeHnil. HoMeHknarypa HEOpraHum4ecKux
BEIICCTB. [ '€HETMYECKAss CBA3b HEOPraHMYECKHUX  BEIIECCTB, MPHHAMICKALIMX
K Pa3JIMYHBIM KJIACCAM.

Xumuueckas peakums. Kimaccupukanuss XaMAYECKUX PEAKIINI B HEOPraHWUYECKOM
U OPraHu4ecKOW XMMHH. 3aKOH COXPAHEHMsI MAcChl BEIIECTB, 3aKOH COXPAHCHHUS W
NPEBPALLICHUS SHEPTUU TTPU XUMHUYECKUX PEAKIUSX.

CKOpOCTh peakumu, €€ 3aBHCUMOCTh OT Ppa3muHbIX (pakropoB. OOGpaTUMbIe
peakumun. XuMu4eckoe paBHOBecHe. DaKkTOPbI, BAMSIOMIME HA COCTOSSHUE XUMHYECKOTO
pasHoBecus. [Tpuniun Jle [larense.

OnektponuTudeckas auccormanus. CuibHble W ciiadble 3JeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB. KUCIIAsA, HEUTpalIbHAs, WIEN0YHAs. [loHamue 0 6000pOOHOM
noxazamene (pH) pacmeopa. Peakuun HOHHOro 0OMeEHa. [ uopoiu3 HeopeaHuyeckux u
OP2AHUYECKUX GeljeCmE.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE — peakuuu. [lomwsamue 06  2iekmpoiuze
pacniagos u pacmeopoa co.eli. Ilpumenenue snexmpousd.

JKCMEPUMEHTAIBHBIC METOABI H3Y4Y€CHNSI BCIIESCTB U UX NMPeBpalleHuil

JlemoHnctpanus Tabmui «[lepponnueckas CcHCTEMa XUMHYECKUX 3JIEMEHTOB
J.Y. Menaeneera», WU3yYEHUE MOJEICH KPUCTAJUIMUECKUX PEIIETOK, HAONIOACHUE
U OMUCAHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3IOKCHUE MEPOKCHUIA
BOJOPOJAa B MPUCYTCTBHM Karaau3aropa, ONPENEICHUE CPEIbl PacTBOPOB BELIECTB
C MOMOIIBK) YHUBEPCAILHOIO WHIMKATOPA, PEaKIMM HOHHOTO OOMEHA), MPOBEIECHUE
MPaKTUYECKON paboThl «BiusHUE pa3mMyHbIX (PAKTOPOB HA CKOPOCTh XMMHWYECKOM
peaKuum».

Pacuérnbie 3agaun
Pacyérel no ypaBHEHHUSM XUMHUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMUUYECKUE
pacy€ThI, PACUYETHI C UCIOJIB30BAHUEM MOHATHS «MACCOBAst I0JIs BELIECTBAY.

Heopranuveckasi Xumust

Hemeramnbl. Tlonoxxenne HemetasioB B Ileproanyeckoil cucteMe XUMHYECKHUX
anemeHToB J[.M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3HUECKUE CBOMCTBA
HEMETAUTOB. AJIJTIOTPONUS HEMETAUIOB (HA MPUMEPE KUCI0poaa, cepol, pochopa u
YIAEPOa).

XHAMUYECKUE CBOHCTBA BAXHEHIINX HEMETAIOB (TaJIOTCHOB, CEPBI, a30Ta,
docdopa, yriepona U KpEMHUS) U UX COCIMHECHUN (OKCUAOB, KUCIOPOJACOAEPKAIIMX
KHCJIOT, BOJOPOJHBIX COCTUHEHUH ).

[IpuMeHEHE BAKHENIITNX HEMETAIUIOB U UX COCAUHEHMMA.
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Meraiel.  llonokeHne MetaioB B [lepuoanyeckoil CUCTEME XUMUYECKHUX
anemeHToB J[.W. MenneneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB
metamioB.  OOmme  ¢uznueckue  cBoiictBa  MeTtauioB.  CIJlaBel  METAIIOB.
DNEKTPOXUMUAYECKHUI Pl HAPSHKEHUI METAILIOB.

XHUMUYECKUE CBOMCTBA BAKHEHIINX METAIUIOB (HATPU, KaNWid, KaJblUid, MarHui,
ATFOMUHUIN, IUHK, XPOM, 5KEJIE30, MEJb) U MX COCTMHCHHIA.

OOwmme cnocoObl MOMy4YeHUst MeTaoB. Memainypeus. Kopposus memainos.
Cnocobul 3augumuvr om kopposuu. I IpuMeHeHre METaIoB B ObITY U TEXHUKE.

JKCMEPUMEHTAIBHBIC METOABI H3Y4Y€CHNSI BCIIESCTB U UX NMPeBpalleHuil

HUzyuenue xomnekimu «MeTamibl U CIIaBbl», 00pa3loB HEMETAUIOB, PEUICHHUE
AKCICPUMEHTAJIBHBIX 3a/a4y, HaAOIOJACHUE W ONUCAHUE JEMOHCTPALMOHHBIX U
71a00paTOpPHBIX OMBITOB (B3aUMOACUCTBUE MM IPOKCUIA ATFOMUHUS C PACTBOPAMU KUCIIOT
Y TICJIOYECH, KAUECTBCHHBIE PEAKIIMU HA KAaTUOHBI METAJJIOB ).

Pacuérnbie 3anauu

Pacuétel Macchl BemiecTBa WM 00bEMA Ta30B MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 yYaCTBYIOIIWX B PEAKIIMU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEMICCTBA) MPOAYKTOB PEAKIUHU, €CJU OJIHO W3 BEIICCTB
UMEET MPUMECH.

XHuMHus 4 ’KU3Hb

Poapr xumMum B 00€CIEUEHUU HSKOJIOTMYECKOH, SHEPreTHUYECKOW W MHINEBOMR
O€30MACHOCTHU, PA3BUTUU METUIMHBI. [IOHATHE O HAYYHBIX METOJAaX MO3HAHUS BEUIECTB
1 XUMAYECKUX PEAKLIHAM.

[Ipeacrapnenuss 00 OOIMIMX HAYYHBIX MPUHIMIAX MPOMBIIIJICHHOTO MOJYyYCHUS
BOKHCHUIIINX BEIICCTB.

UenoBeK B MUPE BELLIECTB U MATEPUAIIOB. BAKHEHUILINE CTPOUTEIBLHBIE MATCPUAIBI,
KOHCTPYKIIMOHHBIE  Marepuaibl,  KpPacKH, CTEKJIO,  KEpamMHuKa,  Marepuabl
JUTSL DJIEKTPOHUKHU, HAHOMATEPUANIbl, OPraHUYECKUE U MUHEPAIIbHBIE YIOOPEHUSI.

XuMHsT W 3I0POBbE UEIOBEKA. TMpaBUJIa MCIOJIb30BAHUSA JICKAPCTBEHHBIX
npenaparoB, NpaBwia O€30MacCHOrO HCMONb30BaHUS MPENapaToB OBITOBOM XUMHH
B IIOBCCIHEBHOM >KU3HU.

MexnpeaMeTHbie CBSI3H

Peanuzanus MeXNpeaMETHBIX CBI3CH NpU M3YyYEHUHM OOMICH M HEOPraHWYECKOM
xuMun B 11 Kknacce OCYINECTBISIETCS YEPE3 UCMOIB30BAHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX IIOHATHN, TaK W TOHATHH, ABJISAIOMIUXCA CHUCTEMHBIMHA JUIS OTAEJBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'0 [IUKIIA.

OO1mme eCTECTBEHHO-HAYYHBIE TIOHITHS: HAYYHBIH (PAKT, TMIIOTE3a, 3aKOH, TEOPHSI,
aHalu3, CHHTE3, KIacCH(PUKALMs, TEPUOJUUYHOCTb, HAOIIOJECHHUE, 3SKCIEPUMEHT,
MOJEIIMPOBAHNUE, H3MEPEHHUE, SIBJICHUE.

dusnka: Marepus, JHEPrus, Macca, aroM, dJIEKTPOH, IIPOTOH, HEWTPOH, HOH, U30TOIl,
PaaMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUIA YPOBEHB, BEILIECTBO, TENO, OOBEM,
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arperarHoe€ COCTOSHUE BEIIECCTBA, (PU3MYECKHUE BETMUYMHBI U €IUHMIIBI UX MU3MEPEHUS,
CKOPOCTb.

buonorus: knerka, opraHusMm, 3Kocuctema, Ouocepa, MakKpo- © MUKPOIJIEMEHTHI,
BUTAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpajbl, TOPHBbIC MOPOJbI, MOJE3HbIE HCKOMAECMbIE, TOILIUBO,
PECYpPCBHI.

TexHonorus: XuUMUYECKas MPOMBIIUICHHOCTb, METATyprus, MPOU3BOJCTBO
CTPOUTENIbHBIX ~ MaTE€pUajioB, CEJIbCKOXO3AHCTBEHHOE  IMPOU3BOJICTBO,  MHILIECBAs
MPOMBIIIIEHHOCTD, (dapmarieBTuyeCKast MPOMBILIEHHOCTD, POU3BOJICTBO
KOCMETHYECKUX  MPernapaTroB, MPOU3BOJACTBO  KOHCTPYKLUMOHHBIX  MaTE€pPUANIOB,
AJIEKTPOHHAS MPOMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110 XUMHNHU
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K PE3yIbTaTaM OCBOCHUS 00 yUarOIIUMHUCS
nporpaMM CcpeaHero o0miero oOpa3oBaHWsl (JIMYHOCTHBIM, METANPEAMETHBIM U
npeaMETHBIM).  Hay4HO-METOAMYECKOH OCHOBOM s pa3pabOTKM  TUIAHUPYEMBIX
PE3YyJBTaTOB OCBOECHMS TPOrPaMM CPEAHETO 00IIero 00pa3oBaHUs SBIISETCS CUCTEMHO-
JESITETbHOCTHBIA MOAXO/.

B cooTBeTcTBHM € CHUCTEMHO-ACATEIBHOCTHBIM MOAXOAOM B  CTPYKTYpe
JMYHOCTHBIX PE3YJbTAaTOB OCBOCHUS MPEAMETA « XUMUS» HA YPOBHE CPEIHETO OOLIEro
00pa3oBaHus BBIACIEHBI CICAYIOIIME COCTABIISIOLIUE:

OCO3HAHWE OOYYAIOIUMHUCS POCCUMCKOW TpPaKIaHCKOW WJAECHTUYHOCTH  —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIILHOCTH U CaMOOTIPEACIIEHUIO,

HAIAYUE MOTUBALMU K OOYUYCHUIO,

LEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEKICHWI JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEH W UCTOPUYECKHUX TPAaauLMii 0a30BOM HAYKH XUMHH,

TOTOBHOCTh M CIHOCOOHOCTH OOYyYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH LIECHHOCTHO-CMBICJIIOBBIMM YCTAHOBKAMU, MPUCYLIUMU LETOCTHON CHCTEME
XUMHYECKOro 00pa3oBaHusl,

HAJIAYUE MPABOCO3HAHUS SKOIOTHUECKON KYJIbTYPBl B CHOCOOHOCTH CTABUTH LIEH
Y CTPOUTD KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YNBTATHI OCBOCHUS MPEAMETa « XUMHUS» TOCTUTAKOTCS B €IUHCTBE
y4eOHOH M BOCIHTATENBHON NEATEIIBHOCTH B COOTBETCTBHM C T'YMAHUCTHYECKUMM,
COLMOKYJbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U UJEAIAMU POCCUICKOTO
IPaKIaHCKOro 0OLIECTBA, MPUHATHIMU B O0IIECTBE HOPMAMHK M TIPABUJIAMH TTOBEICHUS,
CMOCOOCTBYIOIIMMH  TIPOLECCAM  CAMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO
CTAHOBJICHHSI TUYHOCTH OOYYArOIIUXCSI.

JIMYHOCTHBIE ~ pe3yJIbTAaThl ~ OCBOCHUs  OpeaMera  «XUMHS»  OTPaKaroT
C()OPMUPOBAHHOCTh  OMbITA TIO3HABATEIBHOH M  MPAKTHYECKOW  ACITEIBHOCTH
00 y4arommxcst N0 peajin3aliy MPUHSITHIX B OOIIECTBE LIEHHOCTEH, B TOM YKCJIE B YACTH:

1) rpask1aHCKOr0 BOCIMTAHMS .

OCO3HaHUsl OOYYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX TpPaB W OOS3aHHOCTEH,
YBOKCHUS K 3aKOHY U ITPaBOMOPSAIKY;,

MPEACTABIICHUS O COLMAIBHBIX HOPMAX M MPaBUIIAX MEXIMYHOCTHBIX OTHOLICHHMA
B KOJUIEKTHBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIILHOCTH MPH CO3JAaHMU YYEOHBIX
NPOEKTOB, PEIICHUM YYEOHBIX W TMO3HABATEIBHBIX 33714, BBIMOJHEHUM XUMUYECKUX
3KCIIEPUMEHTOB;
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COCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUSI, JIOTUKY U aPTyMEHTHI
JPYTUX TPH aHAJTM3€ PA3JIMYHBIX BUJIOB YUEOHOM EATEILHOCTH,

2) NaTpUOTHYECKOr0 BOCTIUTAHUS:

LIECHHOCTHOIO ~ OTHOWICHUS K MCTOPUYECKOMY M  HAy4YHOMY  HACJIEIHUIO
OTCUYECTBEHHOM XUMMH,

YBOKECHUS K TMPOLECCY TBOPUYECTBA B OO0JIACTH TEOPUM M MPAKTHYECKOTO
NPUMEHEHUST XWMHM, OCO3HAHUS TOrO, 4YTO JOCTW)KEHHsS HAyKH €CTh Pe3yJIbTar
JUTMTENTbHBIX HAOTFOACHHIA, KPONOTIMBbIX 3KCIEPUMEHTATBHBIX MOMCKOB, TOCTOSSHHOTO
TPYJA YYEHBIX U MTPAKTUKOB;

MHTEpPECA W TO3HABATEIIbHBIX MOTHUBOB B TOJIYYEHUM W MOCICAYIOLIEM AHAIIM3E
WH(pOPMALMH O IEPEAOBBIX TOCTHKEHHUIX COBPEMEHHOM OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIHTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMS,

CHOCOOHOCTH OLICHWBATh CHUTYAllMM, CBS3aHHBIE C XUMUYECKUMH SBICHUSIMHU,
Y IPUHUMATH OCO3HAHHBIE PEIIEHU S, OPUEHTUPYACH HA MOPAITBHO -HPABCTBEHHBIE HOPMBI
Y LEHHOCTH,

TOTOBHOCTH OLICHMBATH CBOE MOBEACHHUE U MTOCTYIIKA CBOMX TOBAPUIICH C O3ULMIA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB,;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAHWUSI [ICHHOCTEH 30POBOro M 0€30MacHoro oopasa >ku3Hu, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOWIEHUS K COOCTBEHHOMY (PM3MUECKOMY M TICHXMYECKOMY
3JI0POBBIO;

coONMoeHUsT MmpaBWjl  O€30MacHOro oOpamieHuss C  BEHIECTBAMU B OBITY,
ITOBCETHEBHOM )KU3HU U B TPYIOBOU EATEIBLHOCTH,

NOHMMAHWSI [ICHHOCTH MPaBWJ WHAWBHIYAJBHOIO M KOJUIEKTHBHOIO O€30MacHOro
NOBEJICHUS B CUTYALMSIX, YTPOXKAIOIIMX 3J0OPOBBIO U YKU3HU JIFOIEH;

OCO3HAHUSl TOCJICACTBUHA M HENPUATHS BPEIHBIX NPHUBBIYCK (YyMOTPEOICHHUS
AJTKOT 015, HAPKOTHKOB, KYPEHHUS ),

S) Tpy10BOro BOCIIUTAHMS

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Y4€OHO-UCCIIEI0BATENBCKON IEATETLHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX NEATEITLHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4acTHE B PEIICHUM MPAKTUYECKUX 33]a4 COLMATbHOM
HAMpaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpECa K MPAKTUUYECKOMY M3Y4YeHHI0 mOpodeccuil  pasavyHOro  poja,
B TOM YHCJIC HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH IO XUMHH,

YBOKEHU K TPYAY, JIOAAM TPyJa U pe3ysibTaTaM TPYAOBOH NEATENBLHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYaIbHONH TPAacKTOpUM 00pa3oBaHUs,
Oyayuied mpodeccun M peanu3alud COOCTBEHHBIX >KU3HCHHBIX TUIAHOB € YYETOM
JMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XMMHUM, WHTEPECOB W MOTPEOHOCTEH
oO1ecTna;
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6) 3KOJIOrN4€CKOro BOCIIUTAHUS S

DKOJIOTHYECKH  LENECOOOPAa3HOr0 OTHOUICHHS K MPUPOJE, KaK HMCTOYHUKY
CYIIIECTBOBAHUS KU3HU HA 3EMJIC,

NOHMMAHWs TJIOOATBHOIO  XapakTepa SKOJIOTMYECKMX MpoOJeM,  BIMSHHS
SKOHOMUYECKHX ITPOLIECCOB HA COCTOSHUE MMPUPOTHON U COLUAIEHON CPENBI;

OCO3HaHUs HEOOXOAMMOCTH HWCIOJIb30BAHMS JOCTHKEHHM XUMHWW AJI1 PELICHHS
BOIIPOCOB PallMOHAIILHOIO IIPHPOIAOIIOIBE30BAHNS,

AKTUBHOI'O HEMPUATHS ACHCTBUMN, NMPUHOCAIIUX BPEN OKPYXKAIOLIEH ITPUPOSHOMN
cpeae, YMEHMSl MPOrHO3MPOBATH HEOIATOMPUSATHBIE SKOJIOTMYECKUE TOCIEACTBUS
MPEAITPUHUMACMBIX TEUCTBUI U NIPEIOTBPAILATH UX;

HAJIAYKS PA3BUTOTO DKOJOTMYECKOTO MBIIUICHAS, JKOJIOTHYECKON KYJIBTYPBHL,
OMBITA JEATEIBHOCTA JKOJIOTMYECKOW HAIMPABJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA
VMMU B MO3HABATEIIbHON, KOMMYHUKATUBHON M COLMATBHON MPAKTHKE, COCOOHOCTH W
YMEHHUSI aKTUBHO MPOTHBOCTOATH UACOIOTUU XeMO(poOUH;

7) UEHHOCTH HAYYHOI' O O3HAHUS:

c(OpPMUPOBAHHOCTA MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKK U OOLIECTBEHHOM MPAKTHKY,

NOHMMAHUs CeUU(UKA XUMHUHA KaK HAyKH, OCO3HaHMs €€ poin B (POPMUPOBAHUA
PalMOHAIBHOTO  HAYYHOIO  MBILUIEHHS, CO3JAHUM LE€JOCTHOIO  IPEACTABIIEHUSA
00 OKpYXarolleM MUPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, B TO3HAHUHA TPUPOTHBIX
3aKOHOMEPHOCTEH U PELIEHUH MPOOJIEM COXPAHEHH ST TPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTH B 0CO00# 3HAUMMOCTH XUMHH 111 COBPEMEHHOM IMBUIN3alUK: B €€
IYMAHUCTAYECKOW HAMpPaBICHHOCTH W BAXHOW pOAM B CO3JAaHMM HOBOHM 0asbl
MaTEPUAIBHON KYJIBTYPbl, PEMICHUM TIOO0AJBHBIX MPOOJIIEM YCTOHYHMBOIO Pa3BUTHS
YEJIOBEYECTBA — CHIPEBOMA, SHEPIETUYECKOM, MUIIEBOIN M SKOJIOTMYECKOM O€30MacHOCTH,
B Pa3BUTHM MEAWLHHBI, 00CCNEYEHUH YCIOBUM YCHEIIHOTO TPYAA W SKOJIOTHYECKH
KOM(DOPTHOM KU3HU KOKAOr0 WieHa 0OIIECTBA,

€CTECTBEHHO-HAYYHON IPAMOTHOCTH: IMOHUMAHUS CYIIHOCTH METOHOB IMO3HAHWA,
UCMONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTHM HMCHOJIB30BaTh MOTYyYACMbIE
3HAHWA U aHaIu3a U OOBSCHEHUS SIBJICHUNA OKPYKAFOIIETO MHUPA M MPOUCXOIALIINX
B HEM M3MECHEHWH, YMEHMS JA€iarh OOOCHOBAHHBIE 3aKIHOUYEHHS HA OCHOBE HAYUYHBIX
(haKkTOB M UMEKOIIUXCS JAHHBIX C LENBIO MOTYYEHHS TOCTOBEPHBIX BBIBOOB,

CHOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BATh XMMHUYECKAE 3HAHUS AJISl PELICHUS
npoOJIEM B PEaIbHBIX JKU3HEHHBIX CUTYaLUsIX,

MHTEPECA K MO3HAHUIO ¥ UCCIIEA0BATENBCKON NEATENBHOCTH,

TOTOBHOCTH ¥ CITOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BAHMIO,
K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHUN MO XUMHUHU B COOTBETCTBUU € KU3HEHHBIMU
NOTPEOHOCTIMM;

UHTEPECA K OCOOEHHOCTAM TpyJda B pa3iMuHbIX cdepax NpodeccrnoHATBHOM
NEATENBHOCTH.

18



DenepanbHas padodas mporpamma | Xumust. 10-11 knaccer (6a30BbIl yPOBEHB)

METAIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHBIE PE3YNIBTATHI OCBOCHHS Y4€OHOr0 MpeaMeTa « XUMUs» HA YPOBHE
CpeaHEro o0Imero 00pa3oBaHus BKITFOYAOT:

3HAYMMBIE JUIS (opMupoBaHUs MHPOBO33PEHUS 00y4arouxcs
MEXKIACUMIUIMHAPHBIE  (MEKIPEAMETHBIC) OOIICHAYYHBIE TOHATHS, OTPAKAIOIINE
LEJIOCTHOCTh HAYYHOH KAPTUHBI MUPA U CIIEUA(PHUKY METOAOB MO3HAHUS, UCITOB3YEMBIX
B €CTECTBEHHBIX HAyKax (Marepus, BEUICCTBO, SHEPIHs, SBICHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (paKT, MPUHLIKI, TUMOTE3d, 3aKOHOMEPHOCTD, 3aKOH, TEOPHSI, UCCIIEA0BAHNUE,
HAOMIOAEHNE, U3MEPEHUE, SKCIICPUMEHT U IPYTHUE),

YHHUBEPCAIBbHBIE yUeOHBIC JEHCTBHS (IMO3HABATEIBHBIC, KOMMYHHUKATHBHBIC,
PETYISTUBHEBIC), oOecneunBarole GopMupoBaHre (PYHKIHOHATIBHONW TPAMOTHOCTH W
COLMAIBHON KOMIETEHIMN 00y4YaroImXcs;

CHOCOOHOCTh OOYYAKOIIMXCS HMCMOJb30BaTh OCBOCHHBIE MEKIUCIUTUIMHAPHEIE,
MUPOBO33PEHYECCKUE 3HAHHS U YHUBEPCATIbHBIC YUEOHBIE JEHCTBUS B MO3HABATEIBHON U
COLIMAJILHON IIPAKTHKE.

MeTanpeaMeTHBIE PE3YJIbTAThl OTPAKAKOT OBJIQJACHUE YHUBEPCATBHBIMU YYEOHBIMU
MO3HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSAMHU.

Ilo3HaBaTe/bHbIC YHHBEPCAJbHbIC YUe¢OHbIC AeCTBUA
ba3oBble Joruueckue aeiicTBUs:

CaMOCTOSATELHO (POPMYJIMPOBATH M AKTYAJTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

OMPEICATh LENU NEATEIbHOCTH, 33/1aBast MapaMeTPbl U KPUTEPAUM UX TOCTHXKCHMUS,
COOTHOCHUTB PE3YJIbTATHI JCATETLHOCTH C IMMOCTABJICHHBIMU LETISIMH,

WCIIOIB30BaTh NMPYU OCBOCHUHY 3HAHW I MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICIISATH
XapPAKTECPHbIE TPU3HAKKA TOHATUHA M YCTAHABJIMBATHL WX B3aMMOCBS3b, HMCIOJIb30BATh
COOTBETCTBYIOLIUE MOHATHS JIsl OOBSICHEHUSI OTACIbHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHMSI M KPUTECPUM JJIsl KiIacCU(PUKAIIMK BEIICCTB U XUMUUYECKUX
peaKuit,

YCTAHABJIMBATH  MPUYUHHO-CIIEACTBEHHBIC  CBSI3M  MEXKAY  M3YYaEMBIMH
SIBJICHUSIMU,

CTPOUTh JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIC, NCTYKTUBHBIE, MO aHAJIOTHH),
BBISIBJIITH  3aKOHOMEPHOCTM M TNPOTUBOPEYMS B PACCMATPUBACMBIX  SIBJICHUSX,
(OpMyIUPOBATH BBIBOABI U 3aKIIFOUCHHUS,

MPUMEHSTL B TPOILECCE TO3HAHUSA, WCIOJNB3YEMbIE B XHUMHUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIENN, MPEOOPA30BBIBATH MOJICIBHBIEC TPEACTABICHHS — XUMUYECKUNA 3HAK
(CUMBOJT) 3JIEMEHTa, XUMHUYecKas (opMyJia, YpPaBHEHHUE XUMHUYCCKOW pEakivu —
MPU PELIIEHUN YYEOHBIX MO3HABATEIBLHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSITh Ha3BaHHBIC
MOJICJIBHBIC TIPEICTABIICHUS JIJII BBISBIICHUS XAPAKTEPHBIX NPU3HAKOB HM3y4acMbIX
BEIIECCTB U XUMUYECKUX PEAKIIH.
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ba3oBrie ucciienoBarebCKue AeiicTBHA:

BJIQJIETh OCHOBAMHW METOJA0B HAYYHOI'0 MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUNA,

(GopMyIUPOBaTh LENH M 337a4d WCCICIOBAHUS, MCIIOJIb30BaTh MOCTABICHHBIC W
CaMOCTOSITENBHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS U
OCHOBBI JJ11 (POPMUPOBAHUSI THMOTE3bI MO MPOBEPKE MPABHIILHOCTUA BBICKA3bIBAEMbIX
CY)KICHUH,

BJIQJIETh HABBIKAMU CAMOCTOITEIIEHOIO INITAHUPOBAHUA U IPOBEACHUS YACHUIECKUX
AKCIIEPUMEHTOB, COBEPLICHCTBOBATH YMEHMS HAONMIOAATh 3a XOAOM IPOLECCa,
CaMOCTOSITEJIbHO TMPOTHO3MPOBATh €ro pe3yapTar, (opMyaupoBarb 0000MIECHUS W
BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJBTATOB WCCICIOBAHUSA, COCTABIIATH
00OCHOBAHHBINA OTYET O MPOACTAHHON padoTe;

NpruoOpPeTaTh ONBIT YYCHUYECKOM MCCIEN0BATEIBLCKON U MPOCKTHOMN ACATEILHOCTH,
MPOSIBIISATH CTOCOOHOCTH M TOTOBHOCTh K CaMOCTOSTEILHOMY MOUCKY METOJIOB PELICHUS
MPAKTUYECKUX 3aa4, MPUMEHECHUIO PA3IMYHBIX METOAOB ITO3HAHUSL.

Pasora ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX MH(POPMALMK (HAYYHO-MOMYJIsIpHAs
JUTEpaTypa XUMHUYECKOrO COAEP)KaHUs, CIPABOYHbIC MOCOOMS, pecypchl MHTEepHETA),
AQHATM3MPOBATH WH(OPMALIMIO PA3IMUHBIX BUIOB U (JOPM MPEACTABICHUS, KPUTUUECKH
OLICHUBATh €€ TOCTOBEPHOCTH U HEMPOTHUBO PEUUBOCT;

(OopMyIMPOBATH 3aMPOCHl U MPUMEHATh PA3TUYHBIE METOIBI MPU MMOUCKE U 0TOOPE
uH(pOopMaKi, HEOOXOIUMOM ISl BBITOMHEHUS YYEOHBIX 33]1a4 ONPEACIIEHHOrO THIIA,

npuoOpeTarb  ONBIT  KMCIOJNB30BaHUS  MH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTANA W PA3TMYHBIX MTOUCKOBBIX CHCTEM;

CaMOCTOSATENBHO BBIOMPATh ONTUMAIBHYIO (OPMY MPEACTABICHHs WHMOpManuu
(cxembl, TpaMKH, AUarpaMMbl, TaOIHIIBI, PUCYHKH U JPYTHUE),

WCIOJB30BaTh HAYYHBINA SI3bIK B KAUECTBE CPEACTBA MPU paboTe C XUMHUYECKOM
WH(pOPMALMEN: TPUMEHATh MEKITPEAMETHBIC ((PU3MUECKUE U MATEMATHYECKUE ) 3HAKU U
CHUMBOJIBIL, (POPMYJIbL, a00pEBUATYPBI, HOMEHKIIATYPY;

UCHONB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJIS AHOCTH.

KomMMyHHKAaTHBHbBIC YHHBEPCAJbHbIC Y4¢OHbIC ¢ CTBHSA:

3aqaBaTh BOMPOCHL MO CYHIECTBY OOCYXAAeMOil TeMbl B XOJe JAuajora
W/WIA  UCKYCCHM, BBICKa3biBaTh WIEH, (OPMYIMPOBATH CBOM  MPEATIOKEHUS
OTHOCHTENBHO BBIMIOJHEHUS MTPEAI0KEHHON 3a1a4H;

BBICTYNaTh C TMPE3CHTalMell Ppe3yNbTaTOB TMO3HABATENLHON  JCSATEIHLHOCTH,
MOJTYYEHHBIX CAMOCTOSTEILHO MM COBMECTHO CO CBEPCTHMKAMM TPH BBHIMOJHEHUHU
XUMHMYECKOTO JKCIICPUMEHTA, TMPAKTUYECKONW padOoThl TO MCCICAOBAHWIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealM3allii y4eOHOro MpoekTa U (hOPMYJIMPOBATH BBIBOABI
Mo pe3yjabTaTaM MPOBEAEHHBIX MCCIEAOBAaHUN MYTEM COTJIACOBAHMS TO3UIUN B XOJ€
00CYXKJIEHUSI © 0OMEHA MHEHUSIMH.
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PeryasiTuBHbI¢ YHHBepCcaJbHbIE Y4e¢OHbIE AeiCTBUA

CAMOCTOATENIBHO  IUIAHUPOBAaTb M OCYILUECTBIIATH  CBOK  ITO3HABATEIBHYIO
NEATENBHOCTb, ONpenenss €€ LeNd W 3aJa4d, KOHTPOIMPOBATb M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH MPEAIAracMblii arOPUTM ACHCTBUNA TIPU BHITOIHEHUU
yueOHBIX W MCCIEN0BATENbCKUX 3a/1a4, BEIOMpare HanOomnee 3P(PEeKTUBHBIN Cr1oco0 ux
PEIIEHUS C YYETOM MOTYYCHHsI HOBBIX 3HAHWH O BEHIECTBAX U XUMHUUYECKUX PEAKIUSAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JCATEIBHOCTH HAa OCHOBE CaMOaHau3a U
CaAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[TpenMeTHbIEC pe3ybTaThl OCBOCHHUS Kypca « OpraHuueckas XUMHs» OTPaKAOT:

c(hOPMHUPOBAHHOCTh MPEACTABICHUI O XUMHYECKOW COCTABJISIFOIIEH €CTECTBEHHO -
HAyYHOW KapTHHBI MUPA, POJIM XMMUH B TIO3HAHUY SIBIICHUH MPUPOJIbI, B (GOPMUPOBAHUHN
MBIIIEHUS W KYJbTYPbl JIMYHOCTH, €€ (DYHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMOM
JUIE PEUICHHsS TPAKTUYECKUX 3a4a4 M DOKOJIOTMYECKM OOOCHOBAHHOI'O OTHOILCHUS
K CBOEMY 3JI0POBBIO U IPUPOJHON CPENE;

BJIQJICHAE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPas BKITFOYAET. OCHOBOIIOIAraroIne
NOHATHS (XUMWYECKHIA 3JIEMEHT, aToM, JJICKTPOHHAas OO0OJOYKa aroMa, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIILHOCTh, XUMUYECKAs CBsI3b, CTPYKTypHas (opmylia
(pa3BépHYyTas U COKpaIIEHHAS ), MOJIb, MOJISTPHAS Macca, MOJISIPHBIA 00BEM, YIIIePOAHBINA
CKeJNeT, PYHKIMOHAIbHAS FPYIIA, PAIUKAJ, U30MEPHS, N30MEPBI, TOMOJIOTHYECKUN PALL,
TOMOJIOTH, YTJIEBOAOPOIBI, KHCIOPOJA M Aa30TCOACP)KALINE COCAMHECHHS, MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCAMHEHUS ), TEOPUU U 3aKOHBI
(Teopust CTpOeHUs opraHndeckux Beuiects A.M. ByTiiepoBa, 3aK0H COXpaHEHHsI MACChI
BEIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKH S3BIK XUMHAW, MUPOBO33PEHUYECKUE 3HAHNUS,
JICKAIME B OCHOBE MOHUMAHMS MPUYUHHOCTA M CHUCTEMHOCTH XUMUUYECKUX SIBJICHUMA,
(haKTOOTMYECKME CBEACHUS O CBOMCTBAX, COCTaBE, MOJYYEHUH W OE€30MACHOM
UCIOJIb30BAHUM  BOKHECUIIMX OPraHWYECKUX BEHICCTB B OBITY W MPAKTUUYECKOH
JESITETbHOCTH YEJTOBEKA,

C()OPMHUPOBAHHOCTh YMEHUH BBISBJISITH XAPAKTEPHBIC MPU3HAKA TOHSTHHA,
YCTaHABIMBATh HMX B3aUMOCBS3b, MCIONB30BaTh  COOTBETCTBYIOIIME  MOHSTHS
IIPU OMKMCAHWU COCTABA, CTPOCHHUS M MPEBPALLICHUIA OPraHMYE€CKUX COEANHECHHIA,

c()OPMUPOBAHHOCTh ~ YMEHMH  HWCHOJB30BaTh  XMUMHYECKYH)  CHMBOJIUKY
JUTsL COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON ) (popMyIT
OpPraHUYECKUX BEIICCTB M YPABHEHWU XUMWYECKHUX PEAKIMH, W3rOTaBIMBaTh MOJACITH
MOJIEKYJI ~OPraHMYEeCKMX BEIIECTB JUIsl WIDIFOCTPAUMM HMX XHMHYECKOTO U
IPOCTPAHCTBEHHOTO CTPOEHMUS,

COPMUPOBAHHOCTE  YMECHMH  yCTAHABIMBATHE  MPHUHAMICKHOCT  M3YUYEHHBIX
OPraHMYeCKUX BEUIECTB MO UX COCTABY M CTPOCHHIO K OMPEACIEHHOMY KIIACCY/TPYIIE
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COe/MHEHMI  (YIVIEBOOOPOABI,  KUCIOPOA M A30TCOACP)KAIIME  COCOMHCHUS,
BBICOKOMOJIEKYJISIPHBIC  COCAMHEHMS), JaBaTh WM Ha3BaHUS MO CHCTEMATUYECKOW
Homenknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIE HA3BAHWSI OTJCITBHBIX
OPraHNYECKUX BEIIECCTB (3TUJICH, TPOIUJICH, allETUJICH, STHICHTJIMKOb, TTIMUEPHH, (PEHO,
(GopMabaeTu, aueTATBACTHI, MYPAaBbHUHAS KUCJIOTA, YKCYCHAs KHWCIIOTA, OJICMHOBAs
KUCJIOTA, CTEAPUHOBAs KUCITOTA, TUIFOK03a, (PPYKTO3a, KpaXxMall, LIEJTF0I03a, TJIALHIH ),

c(hOPMHUPOBAHHOCThH YMEHUS OMPEAENATH BUIbl XUMUYECKON CBS3U B OPraHUUYECKUX
COCAMHCHUSX (OJMHAPHBIC U KPATHBIE),

C()OPMHUPOBAHHOCTh ~ YMEHUSI MPUMEHATH  TOJIOKCHHST TEOPUU  CTPOCHUS
oprannueckux BeniectB A.M. bytiepoBa misi OOBSICHEHWS 3aBUCUMOCTH CBOHCTB
BEIICCTB OT X COCTaBa U CTPOCHUS, 3aKOH COXPAHECHHUS MACChl BELLIECTB,;

c()OpPMUPOBAHHOCTh YMEHHI XapakTepH30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE U
XUMUYECKHAE CBOMCTBA TUIMMYHBIX MPEACTABUTENCH PAa3IMUHBIX KJIACCOB OPraHUYeCKUX
BEUIECTB (METaH, dTaH, 3TUJICH, MPOMUJIEH, alleTUIeH, OyTaaueH-1,3, MeTUIOyTa ueH-
1,3, O€H30/I, METAHOJ], 3TAHOJ, JTUJCHIJIMKOJb, TJIMIEPUH, (DEHOJ, alueTalbIACTU/L,
MYypaBbMHAs M YKCYCHAs KHCJOTHI, TJIFOKO3a, KpaxMall, LIEJUTOJIO3a, aMHUHOYKCYCHas
KHCJIOTA), WUIFOCTPUPOBATh TEHETHYECKYIOD CBS3b MEXKIY HUMU YPaBHCHUSIMHU
COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIANA C UCITOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c()OPMUPOBAHHOCTh YMEHHUS XAPAKTEPH30BaThb WCTOYHUKH YIIJIEBOAOPOJHOTO
ChIpbsl (HE(QTh, MPUPOIHBINA Ta3, Yroyib), CIOCOOBI MX MEPEPadOTKA M MPAKTHYECKOE
NPUMEHEHUE TIPOAYKTOB MEPEPAdOTKH;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BEIYUCIECHUS O XUMUYECKUM YPaBHEHUSIM
(Macchl, 00bEMA, KOJMYECTBA MCXOAHOIO BELIECTBA WJIM MPOAYKTA PEAKUMH 10
U3BECTHBIM  Macce, O0O0BEMY, KOJIMYECTBY OJIHOTO M3 HCXOJIHBIX  BEHIECTB
WIHA MPOAYKTOB PEAKIIN ),

c(hOpPMHUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMON 3HAHWA 00 OCHOBHBIX METOAAX
HAYYHOT'O MO3HAHMS, UCMOBb3YEMbIX B XUMUHU MPU U3YYEHUU BELIECTB U XUMHYECKUX
SBJICHUH (HAOMOCHUE, WU3MEPEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE), HMCMOIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHUS JUISl MTPUHATUS PEMICHUM B KOHKPETHBIX YKU3HCHHBIX
CUTYalUSIX, CBA3AHHBIX C BEMIECTBAMU U WX MPUMECHECHUEM

c(hOpPMHUPOBAHHOCTh YMEHWH COONIOAATh MpaBuja IMOJIb30BAHUS XUMHUYECKOMH
MOCYJI0i 1 1a00paTOpHBIM 000PYAOBAHUEM, A TAKXKE MTPaBUIIa OOPAIICHHUS C BEIECTBAMU
B COOTBETCTBUHU C MHCTPYKIUSIMHU MO BBITOJTHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB;

c()OPMHUPOBAHHOCTh ~ YMEHHMA  IJIAHUPOBATH W BBINOJHATH  XUMHYECKUI
AKCIECPUMEHT (IIPEBpAllCHUs] OPraHMYECKUX BEIIECTB NMPU HArPEBaHWU, MOJYYCHUE
ATUJIEHA W W3YYEHUE €r0 CBOWCTB, KQUECTBCHHBIE PEAKI[MU OPraHUYECKHUX BEIICCTB,
JeHaTypaiusi OCJTIKOB MPU HArpeBaHWM, IBETHBIE PEAKIUU OEJIKOB) B COOTBETCTBUU
C IPaBHJIAMM TEXHHUKHM OE€30MACHOCTH MPU OOPALICHUHU C BEIIECTBAMU M JTAOOPATOPHBIM
000pyIOBaHHEM, MPEACTABIATh PE3YJIBTAThl XMMUYECKOIO 3KCHEPUMEHTa B (hopme
3aMKMCH YPABHEHWI COOTBETCTBYIOIIMX PeaKIMii U (JOPMYyJIUPOBATH BHIBOJBI HA OCHOBE
3TUX PE3YJIBTATOB;
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c()OPMHUPOBAHHOCTh ~ YMECHWI  KPUTHYECKH  aQHAM3UPOBATH  XUMHUYECKYIO
uH}OPMAIIHIO, TOJYYAEMYIO U3 Pa3HBIX UICTOYHUKOB (CPEICTBA MACCOBOI WH(OpMaIIHH,
HUHTEepHET M ApYTHX);

c(OpMUPOBAHHOCTh YMEHU COOMIOAATH MPpaBKia SKOJIOTHYECKH LENECO00Pa3HOro
MOBEJCHUS B OBITY U TPYAOBOH JCATEILHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0POBbS U
OKPY)KArOILIEH TPUPOAHON Cpenbl, OCO3HABATH OMACHOCTH BO3JICWCTBUA HA >KUBBIC
OpPraHU3Mbl OMPEACTIEHHBIX OPraHMYE€CKUX BEIIECTB, MOHUMAas CMbICT nokazarens [T/K,
MOSICHATHL HAa MNPUMEPax CHOCOObl YMEHBIIEHWUS W NPEAOTBPALICHUS WX BPEIHOTO
BO3JICICTBUS HA OPraHu3M Y€JIOBEKa,

Ui OOYyYaromIMXCs C OrPaHUYEHHBIMM BO3MOKHOCTSMM  3/IOPOBbS.  YMEHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYNHBIX METOJMAX TMO3HAHMS BEIIECTB W
XUMHUYECCKUX SIBIICHUM,

JUISL CIICTIBIX M CIA0OBUSIINX OOYYAOIIUXCS: YMEHUE HCIONb30BaTh PEIbEPHHO
TOUYCUHYIO CUCTEMY 0003HauecHuid JI. bpaiins s 3anucu XuMmuueckux (popmysi.

11 KUITACC

[IpeameTHBIE pe3yabTaThl OCBOCHUS Kypca «OOmas U HEOpraHu4ecKass XUMUs
OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh MPEACTaBICHUIA: 0 XAMUYECKOMN COCTaBJIAFOLIEH
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, POJIM XMMHUU B TO3HAHWUU SIBJICHUA TPUPOJBI,
B ()OPMHUPOBAHWUM MBIULICHUST W KYJIbTYPhl JIMYHOCTH, €€ (HYHKIHUOHAIBHON
rPaMOTHOCTH, HEOOXOIUMOHN JUisl PEIICHUs MNPAKTHYECKUX 3alady U DKOJOTMYECKH
00OCHOBAHHOI'O OTHOIIICHUS K CBOEMY 37I0POBBIO M PUPOHOM CpEIE;

BJIQJICHAE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPas BKITFOYAET. OCHOBOIIOIAraroIne
MOHATUS (XUMUYECKHA 3JIEMEHT, aroM, M30TOM, S-, P-, d- BIEKTPOHHBIE OpOWTaIN
aTOMOB, HOH, MOJICKYJIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTD,
AIEKTPOOTPULIATECIIBHOCTD, CTEMECHb OKHUCJICHMS, XUMUYECKas CBs3b (KOBaJCHTHAs,
WOHHAs, METAJIMYECKAs, BOJOPOAHAS ), KPUCTAUTMUECKAS PEMIETKA, TUITBI XUMUYECKUX
peakiuii, pacTBOP, BIECKTPOIUTHI, HEAJIEKTPOJIUATEL, JICKTPOJUTUYECKAS TUCCOLUALINSA,
OKHCIIATENIb, BOCCTAHOBUTEIIb, CKOPOCTh XMUMHUYECKOW PpEaKUUH, XUMHUUYECKOE
PABHOBECHE), TEOPUM M 3aKOHBI (TECOPHSl DJIEKTPOJIMTUYECKOH JUCCOLUALINH,
nepuoanueckuii 3axkoH J[.M. MeHnaeneeBa, 3aK0OH COXPAHEHUsI MACChl BEIIECTB, 3aKOH
COXPAHCHMS W TPEBPALICHUS SYHEPIUU MPU XUMUYECKUX PEAKIUX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHWH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKALIUE B OCHOBE
MOHUMaHUsI MPUYUHHOCTH M CUCTEMHOCTH XMUMUYECKUX SIBJIICHHUMA, (PAKTOJOTMUYECKUE
CBEJICHUS O CBOMCTBAX, COCTABE, MOTYYEHUH U O€30MACHOM UCIIOIb30BAHUH BasKHEHIIINX
HEOPraHWMYECKUX BEIICCTB B OBITY U MPAKTUYECKON JEATEITLHOCTH YEJIOBEKA,

C()OPMHUPOBAHHOCTh YMEHUH BBISBJISITH XAPAKTEPHBIC MPU3HAKA TOHSTHHA,
YCTAHABJIMBATh UX  B3AUMOCBSA3b, MCIOJb30BATh  COOTBETCTBYIOLIME  TOHATUS
IIPU ONMMUCAHWUY HEOPTAHUYECKHUX BEIICCTB U UX MPEBPALLICHUM,
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C()OPMUPOBAHHOCTh ~ YMEHUH  HWCHOJB30BaTh  XMUMHYECKYHD)  CHMBOJHKY
JUIE  cOCTaBieHHMs (OPMYyJT BEUICCTB WM YPABHCHWH XMMHWYECKMX PCaKLHN,
cucremarnyeckyro HoMeHKnatypy (IUPAC) m TpuBHalbHblE Ha3BaHWs OTACIBHBIX
HEOPraHUYECKUX BEINECTB (YrapHbIA ra3, yrJIEKUCIbIA ra3, aMMUaK, raméHas U3BECTb,
HErauiéHast U3BECTh, MMTHEBAS COJIA, TUPUT U IPYTHUE);

c()OPMUPOBAHHOCTh YMEHUI ONPEACIATh BAJEHTHOCTH W CTEMNEHb OKUCIICHUS
XUMHUYECKHAX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMUUYECKON CBA3H
(KOBaJICHTHAs, WOHHAS, METAUIMYECKAs, BOJOPOJAHAsA) B COCIMHEHUSX, THI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECCTBA (ATOMHASI, MOJIEKYJIIpHAs, MOHHAS,
METAJTMYECKAs ), XapaKTEP CPelibl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COCTUHEHMIA;

c(OpPMUPOBAHHOCTh YMEHMWI YCTAHABIMBATh MPUHAMJIEKHOCTh HEOPraHUYECKUX
BEIICCTB MO MX COCTABY K OMNPEACIIEHHOMY KJIACCY/TPYIIE COCIAMHEHUI (ITPOCTHIE
BEIICCTBA — METAUIBI M HEMETAJIbL, OKCHJBI, OCHOBAaHWS, KUCIOTHI, aM()OTECPHBIE
THIPOKCHIBI, COJIH ),

c()OPMUPOBAHHOCTh YMEHWI PaCKpbIBaTh CMBICT MEPUOJUYECKOTO 3aKOHA
JL.U. MenaeneeBa u IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIY IO, OOBSICHUTEIBHYIO U
IPOTHOCTHYECKYIO (DYHKIWY,

c()OpPMUPOBAHHOCTh YMEHHI XapaKkTEpU30BaTh 3JEKTPOHHOE CTPOCHHE ATOMOB
XUMUYECKAX BneMeHTOB 1-4 mepuonoB Ilepmoanueckoil CUCTEMBI XUMUYECKHX
anemeHToB J[.M. MenneneeBa, ucnosb3ys MOHATUS «S-, P-, d-DJIEKTPOHHBIE OpOUTAINY,
«IHEPreTUYECKUE  YPOBHM», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHUS  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U MX COCIMHEHHMHA 1O nepuojgam M rpynnam Ilepuoamueckoi
CHCTEMBI XUMHYECKUX dJIeMeHTOB JI. 1. Menneneena;

c()OPMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh (ONUCHIBATh) OOIIAE XUMHYECKHEC
CBOMCTBA  HEOPraHMYECKUX  BELIECTB  PA3JMYHBIX  KIACCOB,  IMOATBEP)KAATH
CYILIECTBOBAHUE T€HETHMYECKOW CBA3M MEXKAY HEOPraHMYECKUMH  BEILECTBAMU
C TIOMOIIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKIUX PEAKIINI,

C()OPMUPOBAHHOCTh ~ YMEHUS  KIACCH(PUUMPOBATH  XUMHUYECKUE  PEaKUUU
N0 Pa3IMYHbIM MpH3HAKaM (YUCIy M COCTaBY PEarMpyrolIMX BEIIECTB, TETLIOBOMY
3pdexTy peaknuu, H3MEHEHUIO CTENEHEH OKUCICHUS BJEMEHTOB, OOpaTUMOCTH
PEaKIIMA, YYACTHIO KaTaJIn3aropa);

c(OPMUPOBAHHOCTh YMEHUH COCTABIISATH YPABHEHHS PEAKIMIA Pa3IMYHBIX THIIOB,
NOJTHBIE W COKPAUIEHHBIE YPABHEHUS PEAKIMA MOHHOrO OOMEHA, YUMTHIBAs YCJIOBHS,
IIPU KOTOPBIX 3TH PEAKLIMKA UAYT 0 KOHLA,

c()OPMUPOBAHHOCTh ~ YMEHWA  MPOBOAUTH  PEAKUMM,  NOATBEP)KIAOLINE
KAYECTBEHHBII COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEILIECTB, PACIIO3HABATH ONBITHBIM
IyTEM MOHBI, MPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB,

cOPMUPOBAHHOCTh ~ yYMEHHMHA  PaCKpbIBaThb  CYIIHOCTh  OKHUCIIMTEIIBHO-
BOCCTAHOBHUTEIIbHBIX PEAKLMI MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOIO OajlaHca 3TUX
peaKuit,
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c(hOPMHUPOBAHHOCTh YMEHHM OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XHMHYECKON
pEaKIMU OT pa3INYHbIX (DAKTOPOB, XApAKTEP CMEIICHHUS XUMUYECKOTO PaBHOBECUS
B 3aBUCHMOCTH OT BHEUTHETO Bo3ekcTBus (mpunuui Jle [larense);

c()OpPMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XMMUYECKHE MPOLIECCHI, JIEXKAIINE
B OCHOBE TMPOMBIIIJIEHHOIO TIONYYEHUST CEPHOM KHCIOTHI, aMMHaKa, a TakKke
c(hOPMUPOBAHHOCTH MPEACTABIICHUN 00 OOMIMX HAYYHBIX MPUHIUIAX U IKOJOTHUECKHUX
npobaemMax XMMUYECKOrOo MPOM3BOACTBA,

c(hOpMUPOBAHHOCTh YMEHUI MPOBOAWTH BBIUUCICHUS C UCTIOI30BAHUEM TTOHITHS
«MaccoBast J10Jis BEIIECTBA B paCTBOPEY, 00bEMHBIX OTHOIICHUNA Ta30B MPU XUMUYECKUX
PEaKIMIX, MAcChl BEIECTBA MJIM 00BEMA Ta30B M0 M3BECTHOMY KOJIMUYECTBY BEIICCTBA,
Macce Wi 00bEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKIMM BEUICCTB, TEIIOBOrO 3P deKTa
PEaKIMKA HA OCHOBE 3aKOHOB COXPAHECHHS MAcChl BELIECCTB, MPEBPALLEHUS U COXPAHEHUS
SHEPruM;

c(hOpPMHUPOBAHHOCTh YMEHWH COONIOAATh MpaBuja IMOJIb30BAHUS XUMHUYECKOMH
MOCYJI0i 1 1a00paTOpHBIM 000PYAOBAHUEM, A TAKXKE MTPaBUIIa OOPAIICHHUS C BEIECTBAMU
B COOTBETCTBUHM C MHCTPYKITUSAMHU IO BHIMOJTHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh ~ YMCHMM  TUTAHWPOBAaTh W BBIMIOJHATH  XUMHUYECKUMN
SKCIIEPUMEHT (Pa3/IOKEHUE TMEPOKCUAA BOAOPOJA B MPUCYTCTBHM KaTalM3aropa,
OMpENENEHNE CPEABl PACTBOPOB BEIIECTB € MOMOIIBI0 YHUBEPCAIBHOIO HWHIMKATOPA,
BIIMSIHME Pa3IMUHbIX (DAKTOPOB HA CKOPOCTh XMUMUUECKOM pEaKIiu, PeakiiMu WOHHOTO
o0MEHa, KaUeCTBEHHBIC PEaKiy Ha CYJIb(ar-, KapOOHAT- U XJIOPHI-aHHUOHBI, HA KATUOH
aAMMOHUSI, PEIICHHUE YKCTIEPUMEHTAIBHBIX 3a/a4 10 TeMaM «MeTtamey 1 « HemeTasbiy )
B COOTBETCTBHM C IPABUJIAMH TEXHUKHA O€30MACHOCTH MPU OOpAIEHUH C BEHICCTBAMH U
naboparopHbIM  00OPYJOBAHUEM,  MOPEIACTABIATH  PE3YJAbTaTbl  XUMHUYECKOIO
JKCIIEpUMEHTa B (OPME 3aMHMCA YPAaBHEHWH COOTBETCTBYIOLIMX PEAKUMA W
(OopMyIMPOBAThH BBIBOJBI HA OCHOBE ITUX PE3YJIbTATOB,;

c(OpMUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKHM  AHAIM3UPOBATh  XUMHYECKYIO
WHPOPMALMIO, TONYYacMYK0 M3  Pa3HBIX HCTOYHMKOB (CPEACTBA  MAaCCOBOMA
KOMMYHUKaIMK, THTEPHET U IPYTUX ),

c(OpMUPOBAHHOCTh YMEHUN COOMOAATH MPaBUJIA SKOJIOTHUYECKH LENECOO0PA3HOTO
MOBEJCHUS B OBITY U TPYAOBOH JCATEILHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0POBbS U
OKPY)KArOILIEH TPUPOAHON Cpenpl, OCO3HABATH OMACHOCTH BO3JECWCTBUA Ha >KUBBIE
OpPraHU3Mbl ONMPEACIEHHBIX BEUIECTB, MOHUMAs cMbIcH nokazarens [1JIK, mosicHATh
HA TIpUMepax CIOCOOBl YMEHBIICHUS M TPEAOTBpAIICHUS UX BPEIHOTO BO3JEHCTBHS
HA OPraHu3M YEJIOBEKA,

Ui OOYYaroIMXCS C OrPAaHMYEHHBIMM BO3MOXKHOCTSIMH 3/I0POBBS.  YMEHHE
OPUMEHATH 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX TIO3HAHMWS BEIIECTB U
XUMHUYECCKUX SIBIICHUM,

JUIS CHEMBIX W CIA0OBUIAIIMX OOYYArOIIUXCS: YMEHUE MCHONB30BaTh Pelibe(PHO
TOYCYHYIO cucTeMy 00o3HaueHuii JI. bpaiins mist 3anucu XuMu4eckux (hopmyiL.
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10 KJIACC
HanMenosanue
No KomnuecTtBo OCHOBHBIE BUABI 1€ATETLHOCTH
Pa3ICIIOB U TEM [TporpamMmHOE conepKaHue
n/m 4acoB o0 yuarommxcst

y4eOHOro nmpeamera

Paznen 1. Teopernueckue oc

HOBBI opraaneCKoﬁ XHUMHH

1.1

[Ipenmer
OPraHUYECKON XUMUH.
Teopus cTpoeHus
OpraHUYeCKUX
COCIUHEHUH

A .M. bytnepoa

3

[IpenmeTr opraHnyeCcKoil XUMUK:

¢€¢ BOBHUKHOBCHHUE, pa3BUTUC U
3HAYEHUE B MMOJYYEHUHU HOBBIX BELLIECTB
U MarepuaioB. Teopus CTPOEHUS
OPraHUYECKUX COECTUHEHUI

A .M. bytniepoBa, €€ OCHOBHBIC
noJjioskeHust. CTPYKTYypHbIE POPMYJIbI
OpraHu4yecKuX BeecTs. [ 'omosorus,
n3omepuss. XuMHYECKas CBA3b

B OPraHMYECKUX COCAUHEHUAX: KPaTHBIE
CBS3H, O- U TT-CBSA3H.

[IpencraBnenne o KIaccupukanuu
OpraHu4yecKux BemecTs. HoMeHknarypa
OPraHUYECKUX COECTUHEHUI
(cucremaTuyecKas) U TPHBHATIbHBIC
Ha3BaHUS BOKHEUIINX IPEACTABUTEICH
KJIACCOB OPraHUYECKUX BEILECTB.
IKCIEPUMEHTAIBHBIE METOABI
H3Y4YeHHs BELIEeCTB U UX NpeBpaLleHHii:

PackpeiBarh CMBICT N3ydaeMbIX
NOHSATUMN (BBISIBIISATh UX XapaKTEPHBIE
NPU3HAKH ), YCTAHABIIMBATh UX
B3aUMOCBSI3b.

[TpuMEHSTh MONIOKEHUS TEOPUU
CTPOCHUSI OPraHMYECKHUX BEIICCTB

A. M. bytnepoBa j1s1 0OObSCHECHHS
3aBHCUMOCTH CBOKMCTB BEILIECTB OT UX
COCTaBa U CTPOCHUSI.

Hcnonb30BaTh XMMUYECKYEO CHMBOJIMKY
JUTs COCTABJICHHS] MOJICKYJIIPHBIX 1
CTPYKTYPHBIX (Pa3BEPHYTOI,
COKpAIIEHHOI ) POpPMYH OpraHMYeCKUX
BEIICCTB.

Onpeaensats BUAb XUMUYECKOH CBA3H
(OOMHAPHBIC, KPATHBIE) B OPraHMYECKUX
COCAMHCHHUSX.

PackpeiBarTh posib OpraHnvyecKoi XuMun
B IIPUPOJIE, XaPAKTEPU30BATH €€
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e JleMOHCTpaLuu:

— 03HAKOMJICHHUE ¢ 00pa3LaMu
OpPraHMYECKUX BEIIECTB U MaTe€pUaiaMu
HA UX OCHOBE;

— OMBITHI MO MPEBPALICHUIO
OpPraHNuYECKUX BEIICCTB MPU HArpeBaHUU
(maBneHue, OOyravMBaHUE U TOPEHHUE).

e JlabopaTOpHBIEC OTIBITHI:

— MOJETIMPOBAaHUE MOJIEKYJI
OpPraHNYECKUX BEIICCTB

3HAYCHHE B JKU3HH YCJIOBEKA,
WLTIOCTPUPOBATH CBSI3b C IPYTUMHM
HayKaMH.

HaOmronark v onMchiBaTh
JIEMOHCTPAIMOHHBIE OMBITHI, TPOBOIUTH
U OTUCHIBATH JJa00PAaTOPHBIC OTBITHI U
NPAKTHYECKHAE PAOOTHI

Hroro no pazneny

Pasznen 2. YrieBonopoasl

2.1 | IlpenenbHble AJIKaHBI. COCTaB U CTPOCHHUE,
YIJI€BOJOPOIBI — TOMOJIOTHYECKUH psia. MeTaH v 3TaH —
AJIKaHbI IPOCTEHINNE MPEACTABUTEINN AJIKAHOB!

COCTaB, XUMHUUYECKOE CTPOCHUE,
(U3NYECKNE U XUMUYECKUE CBOMCTBA
(peakumu 3aMENICHHs] U TOPEHHS ),
HAXOXKACHUE B IPAPOJIE, MTOIYYCHUE U
NPUMEHEHUE

2.2 | HenpeneneHble AJIKEHBI. COCTaB U CTPOCHHUE,
YIJI€BOJOPOIBL: TOMOJIOTHYECKU I PsiA. DTUIIEH —

AJIKCHBI, aJIKaJUCHBI,
AIIKHWHBI

IIPOCTEHIINN ITPEACTABUTEID AIIKEHOB!
COCTaB, XMMUYECKOE CTPOCHHE,
(U3NYECKNE U XUMUYECKUE CBOMCTBA
(peakumy THAPUPOBAHNS,
raJIOTEeHUPOBAHUS, THApaTaLAH,

PackpbIBaTh CMBICH HU3y4aeMBIX
NOHSATUMN (BBISIBIISATh UX XapaKTEPHBIE
NPU3HAKH ), YCTAHABIIMBATh UX
B3aMMOCBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOILUE TOHATHUS

IIPU ONMCAHUHU COCTABA, CTPOCHUS U
MPEBPALCHUA OPraHUYECKUX
COCIUHEHUA.

Hcnonb30BaTe XUMUYECKYH) CUMBOJIAKY
JUISL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOI,
COKpalEHHOH ) (hOpMYyJT OPraHUYECKUX
BELIECTB.

YcraHaBiuBarh MPUHAIIIEKHOCTD
BELIECTB K ONMPEAETICHHOMY KJIAcCy
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OKHCJIEHUS U MOJMMEPU3ALIH )
HAXOKJICHUE B MPUPOAE, MOITYYCHHUE U
NPUMCHEHHE.

Anxaauensl: Oyraaues-1,3 u
METUI0YTaaueH-1,3, XUMHUYECKOE
CTPOCHHUE, PEAKIINS MOTUMEPU3aLIH,
NPUMEHEHHUE (7151 CHHTE3a
OPUPOJHOTO U CUHTETHYECKOTO
Kay4yKa U PE3HHBI).

AJIKWMHBI: COCTaB U OCOOEHHOCTH
CTPOCHUSI, TOMOJIOTHYECKUN PsiI.
ALIETANIEH — NPOCTEHILINIA
NPEACTABUTEIb AJIKUHOB. COCTAB,
XUMHYECKOE CTPOCHUE, PU3NUYECKUE U
XUMHYECKHE CBOMCTBA (peakuuu
TMAPUPOBAHMS, TAJIOTCHU POBAHHS,
TUApaTalAN TOPEHHS ), HAXOKIICHUE

B IPUPOJE, MOTYYCHUE U TPUMEHEHUE

2.3

ApoMarnueckue
YIJIEBOAOPOIBI

ApeHbl: OEH30J1 B TOJIYOJI, COCTAB,
XUMHYECKOE CTPOCHUE MOJIEKYIL,
$u3nUecKue U XMMUUYECKUE CBOMCTRA
(peaKiyu rajJoreHUuPOBaHUS U
HUTPOBAHMS ), TOJTYUECHUE

U IpUMEHEHuE. Biusiaue 6eH3omna

HA OpPraHu3M 4eJoBeKa. | eHeTnyeckas
CBSI3b YTTIEBOJIOPOIOB

YIJEBOAOPOJIOB MO COCTABY U
CTPOCHMIO, HA3bIBATh UX

M0 CUCTEMATUYECKOW HOMEHKJIIATYPE;
MPUBOANTH TPUBHAIILHBIC Ha3BaHUS
OTJIENIBHBIX TPEICTABUTEIECH
YIJE€BOJOPOIOB.

Onpenensite BUJIbI XUMUYECKON CBSI3U
B MOJIEKYJIaX YIJIEBOIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEAKIITMOHHON CITOCOOHOCTH
YIAEBOAOPOIOB OT KPaTHOCTH
KOBAJICHTHOW CBSA3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NPUMEHEHUE, PU3NYECKUE U
XUMHUYECCKHE CBOMCTBA, BAXKHEHIIIAE
CHOCOOBI MOJTYYEHUS! TUTUYHBIX
MPEICTaBUTEIICH PA3IMUYHBIX KJIACCOB
YIAEBOAOPOJIOB (METAHA, ATAHA,
ATWJICHA, aleTueHa, OyraaueHa -1,3,
O€H30J1a, TOYO0J1a).

BBISBIIATE FEHETUYECKYIO CBSA3b MEKTY
YIAEBOAOPOIaMH U MOATBEPKIAATH €€
HAJIMYUEC YPABHCHUSAMUA
COOTBETCTBYIOLIUX XUMHUYECKHX
PEAKIH ¢ UCITOJIb30BAHUEM

CTPYKTYPHBIX (OPMYJI.
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2.4

[Ipuponnsie
UCTOUYHUKHU
YIJIEBOJOPOIOB U UX
nepepadoTKa

[Tpuponnsiii raz. [lonyTHele HEPTIHBIE
rasel. HeTb 1 €€ mpOMCXOKICHUE.
CriocoOsl nepepaboTKh HEPTH:
NEPErOHKA, KPEKUHT (TEPMHUYCCKANA,
KaranuTyeckuii). IIpoaykrsl
nepepadboTkn HEPTH, UX TPUMEHEHHUE
B IPOMBILJICHHOCTH U B OBITY.
KameHHBI# yroib v MPOIYKTHl €10
nepepadoTKu.

JKCNEePUMEHTA/ILHbIC METOAbI
W3y4eHUsl BELeCTB

H HX NPeBpalleHuii:

e JleMOHCTpaLuu:

— komtekunn «Hed1b» u «Yromwy,

— BHACOPparMeHT «BylKaHu3aus
PE3UHBIY.

e JlabopaTOpHBIEC OTIBITHI:

— KQUECTBEHHOE OINPEACIICHUE YIIIEpOaa
¥ BOAOPOJA B OPraHUYECKMX BELIECTBAX,
— 03HAKOMJICHHUE C 00pa3LaMu
IJ1aCTMACC, KAy4YYKOB U PE3UHBI,

— MOZETITUPOBAHUE MOJIEKYJI
YIJIE€BOIOPONOB U
raJIOr€HONPOU3BOIHBIX.

e [[pakTueckue paboTHI:

No 1. Tlonmy4yeHue 3TUIIEHA U U3YYECHUE
€ro CBOMCTB.

XapakTepusoBarb UCTOUYHUKHU
YIJI€BOJOPOJHOTO ChIPbs (HEPTB,
OPUPOJHBIN Ta3, YroJib), CHOCOOBI UX
nepepadoTKH ¥ MPAKTUYECKOE
NPUMEHEHUE TIOYYaeMBbIX MMPOIYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — POBECHUE,
HAOMIOEHUE U OMMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (JTAOOPATOPHBIE OTBITH U
NPAKTHYECKHAE PAOOTHI).

Cnenosarb npaBujam 0€30MacHOM
paboThI B 1aboparopuu

IPY UCTIOJTb30BAHUU XUMUYECKOM
nocybl 1 000PYAOBaHUS, a TAKXKE
npaBrjIaM OOpPALIEHUS C BEIIECTBAMU

B COOTBETCTBHH C MHCTPYKIUSAMHA
BBIMOJIHEHU S JTA00PATOPHBIX OMBITOB U
NPAKTHYECKHAX PadOT MO MOJYUYCHUIO U
W3YYCHUIO0 OPraHWYECKUX BEILIECTB.
IIpencraBidars pe3ybTarTel
AKCIIEPUMEHTA B (popMme 3anucu
YPaBHEHUNA COOTBETCTBYIOIINAX PEAKIIAN
W JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOANTH BEIYMCIICHUS

JUTSL OTIPEAEIIEHUS MOJIEKYIIAPHON
(OpMYJIBI OPraHUYECKOT O BELIECTRA,
N0 YPAaBHECHUIO XMMUYECKON PEAKIIHH.
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e PacuéTHble 3a1a4n:

— ONPEACIIEHNE MOJIEKYJIIPHOMN
(OopMYJTBl OPraHMYECKOTO BEMICCTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XAMHUYECKUX DJIEMEHTOB;

— Pacy€ThI 110 YPABHEHUIO XUMUAYECKOMN
peaknuu

CaMOCTOATENBHO TUIAHUPOBATH U
OCYLIECTBIIATH CBOK TIO3HABATEIBLHYIO
JESITENBHOCTD, MPUHUMATh AKTHBHOE
Y4YaCTHE B IPYNINOBONA yueOHOM
JESITENBHOCTH

Hroro no pazneny

13

Pazgen 3. Kucsiopoacoaepsxkamue OpraHu4ecKue CoeIHHCHHUs

3.1

Crmaprel. @enon

3

[IpenenbHbIE OTHOATOMHBIE CIUPTHI:
METAHOJI U ATAHOJI, XUMUYECKOE
CTpPOEHUE, (PU3NYECCKUE U XUMHUUECKHE
CBOICTBA (PEAKIMU C AKTUBHBIMHU
MeTajlJlaMH{, TaJIOr€HOBOJIOPOIAMH,
rOpeHue), mpuMeHeHue. Boaopoanas
CBs13b. GU3NOJIOTUYECKOE ACHCTBUE
METaHOJIa U ATAHOJIA HA OPraHU3M
YeJoBEKA.

MHOroaroMHbI€ CIIAPTHL; STUIIEHTIIUKOJIb
U TJIMLEPUH, XUMUYECKOE CTPOEHUE,
(hU3HYECKUE U XUMUYECKUE CBOMCTBA
(B3aUMOJICHUCTBUE CO MICTOYHBIMHU
MeTa/llaMU, KQU€CTBCHHAS PEAKIIMS
HA MHOTOAaTOMHBIC CITUPTHI).
DU3UOJIOTUYECKOE NEHCTBHE

Ha OpraHu3M 4esoBeka. [IpuMeHenue
[JIALECPUHA U STUJICHTJIMKOJIS.

PackpbIBaTh CMBICH HU3y4aeMBIX
NOHSATUMN (BBISIBIISATh UX XapaKTEPHBIE
NPU3HAKH ), YCTAHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOILME TOHATHUS

IIPU ONMCAHUHU COCTABA, CTPOCHUS U
MPEBPALCHUA OPraHUYECKUX
COCIUHEHUA.

Hcnonb30BaTe XUMUYECKYH) CUMBOJIAKY
JUISL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOI,
COKpAIIEHHOI ) POpPMYH OpraHMYeCKUX
BELIECTB.

YcraHaBiuBarh MPUHAIIIEKHOCTh
BELIECTB K ONMPEAETICHHOMY KJIAcCy

10 COCTaBY U CTPOCHUIO, HA3BIBATH UX
110 CUCTEMATHYECKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIIBHBIC HA3BAHHUS
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®enon. CTpOoeHHUE MOJIEKYJIbI,
$u3nUecKue U XMMUUYECKUE CBOMCTRA
(¢erona. TOKCMYHOCTH PEHOA, €ro
(PU3HOIOrMYECKOE ICHCTBHE

HA OpraHu3M uenioBeka. [IpumeHeHue
(deHona

32

AJBJIETUIBL.
KapOOHOBBIE KHCOTHI.
CnoxHbie 3(upbl

Anpaeruasl. Gpopmanbacrua u
aleTanbACTH I, XUMUYECKOE CTPOCHUE,
(U3NYECKNE U XUMUYECKUE CBOMCTBA
(peakiyy OKUCIICHUSI K BOCCTAHOBJICHUS,
KAUECTBEHHBIE PEAKIIMH ), TOTYYECHHE U
NPUMCHEHHE.

OIHOOCHOBHBIE MPEACIIbHBIE
KapOOHOBBIE KACIOTHL: YKCYCHAs
KHCJIOTa, XAMUYECKOE CTPOEHUE,
(U3NYECKNE U XUMUYECKUE CBOMCTBA
(001IME CBOWMCTBA KMCIIOT, PEAKIIUs
ATepU(PUKALIN ), TOTYYCHHUE U
npuMeHeHre. CTeapuHOBAas M OJICMHOBAs
KHCJIOThI KaK MTPEACTABUTENN BBICIINX
KapOOHOBBIX KMCITOT. MbLTa KaKk coJiu
BBICIINX KapOOHOBBIX KHACIIOT, UX
MOIOILIEE TEUCTBHE.

CnoxHbie 3(pUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. ['uapomu3
CJIO’KHBIX 3(UPOB. JKupbl Kak

OTJIENBHBIX MPEICTABUTEICH
KHCIIOPOACOAEPKAIIMX COCTUHEHNM.
XapakTepu30BaTh COCTAB, CTPOCHHE,
NPUMEHEHUE, PU3NYECKUE U
XUMHUYECCKHE CBOMCTBA, BAXKHEHIIIAE
CHOCOOBI MOJTYYEHUS! TUTUYHBIX
MPEICTaBUTEIICH PA3IMUYHBIX KJIACCOB
KHCIIOPOACOAEPKAIMX COETMHEHNIN
(M€TaHOJ1a, 3TAHOJA, TJIMIICPUHA,
(deHnona, popManbaeruaa,
aleTabIeTHAA, YKCYCHOW KHACIIOTHI,
[JTFOKO3BI, Caxapo3bl, Kpaxmana,
LEJUTIOJIO3b1 ), BBISIBJISITH TCHETUUYECKYIO
CBSI3b MEXy HUMH W TIOJATBEPXKIATH €€
HAJIMYUEC YPABHCHUSAMUA
COOTBETCTBYIOLIUX XUMHUYECKHX
PEAKIH ¢ UCITOJIb30BAHUEM
CTPYKTYPHBIX (OPMYJI.

OnuckeIBaTh COCTaB, XUMHUUYECKOE
CTPOCHHME W MPUMEHECHHE JKUPOB,
XapaKTEPU30BaTh UX 3HAYCHUE

JUTSL SKU3HENCITEIbHOCTH OPraHU3MOB.
Oco3HaBaTh ONACHOCTh BO3ACUCTBHS
HA KUBBIC OPraHUu3Mbl OMPEICICHHBIX
OpPraHUYECKUX BEIIECTB, MOSICHATH

Ha TPUMEPAX COCOObI YMEHBIIECHUS
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MTPOM3BOHBIE TIIMLUEPHHA U BBICILINX
KapOOHOBBIX KMCIIOT. [ MAPONIM3 5KMPOB

33

YreBoabl

VYTIeBobl: COCTaB, Knaccu(puKarms
YIJIEBOAOB (MOHO-, TU- U
nosimcaxapuibl). ['roko3a —
IIPOCTEHIIIAI MOHOCAXapU.I:
0COOECHHOCTH CTPOEHUS MOJIEKYJIBI,
$u3nUecKue U XMMUUYECKUE CBOMCTRA
TITFOKO3BI (B3aUMOICHCTBHUE

¢ ruapokcuaoM meau(1l), okucnenue
aMMHMAYHBIM PACTBOPOM OKCHA
cepeOpa(l), BoccraHOBJICHHE, OPOKEHNE
[JTIOKO3bI), HAXOXKACHUE B TPUPOJIE,
OPUMEHEHHE TITFOKO3bI, OMOJIOTHYECKast
POJIb B )KUZHEIEITEIBHOCTH OpraHu3Ma
yenoBeka. dorocuHTe3. OpyKTO3a KaK
U30MEP TITHOKO3bI,

Caxapo3a — npeaCTaBUTElb
JAMCAXapuIOB, TUAPOIU3 CAXapO3bl,
HAXOKACHUE B MPUPOJE U MPUMEHEHUE.
Kpaxman v nemironos3a kak NpupoaHbIe
NOJMMEPBI; CTPOCHUE KpaxMasa U
LEJUTIONO3bI, (PU3NUECKUE U XUMUUECKUE
CBOICTBA KpaxMasia (THApOJIn3,
Ka4eCTBEHHAsI PEAKIIMS C UOAO0M).
JKCNePUMEHTAIbHbIE METOABI
U3y4eHHsl BEeIeCTB U UX MpeBpalleHuii:

Y TIPEAOTBPALLCHUS X BPEAHOTO
BO3ACHCTBHS HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — POBECHUE,
HAOMIOEHUE U OMMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (JTAOOPATOPHBIE OMBITH U
NPAKTHYECKUE PAOOTHI).

CnenoBarh npaBujiaMm 0€30MacHOM
paboThI B 1aboparopuu

IPY UCTIOJTb30BAHUU XUMUYECKOM
nocybl 1 000PYAOBaHUS, a TAKXKE
npaBrjIaM OOpPALIEHUS C BEIIECTBAMU

B COOTBETCTBHH C MHCTPYKIUSAMHA
BBINOJIHEHUS JTA00PATOPHBIX OIBITOB

Y TIPAKTAYECKUX paboT MO NOJYYEHHUIO
Y U3yYEHUIO OPraHUYECKUX BEIIECTB.
IIpencraBidars pe3ybTarTel
AKCIIEPUMEHTA B (POpME 3ammcu
YPaBHEHUNA COOTBETCTBYIOIIAX PEAKIIUI
W JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOANTH BEIYMCIICHUS

JUTSL OTIPEAEIIEHUS MOJIEKYIIAPHON
(OpMYJIBI OPraHUYECKOT O BELIECTRA,

N0 YPABHEHUIO XUMHUYECKOH PEAKIINN.
CaMOCTOATENBHO TUIAHUPOBATH U
OCYILECTBIISATH CBOO NMO3HABATEIBHYIO
JESITENBHOCTD, MPUHUMATh AKTHBHOE
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e JlabopaTOpHBIEC OTIBITHI:

— FOPEHUE CIIUPTOB,;

— B3aUMO/ICHCTBUE TMIIEPUHA

¢ ruapokcuaom meau(Il);

— KQUECTBEHHBIC PEAKIIUU AJTbACTUI0B
(OKMCJIEHNE aMMHUAYHBIM PaCTBOPOM
okcuja cepedpa v TUAPOKCHIOM
meau(Il));

— B3aUMOJICHCTBUE KpaxMaa ¢ HOJIOM.
e [ [pakTHueckue padoTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOMR
KUCJIOTHI.

e PacuéTHble 3a1a4n:

— OMPENCIICHAE MOJIEKYJIAPHOMN
(OpMyJIbI OPraHMYECKOrO BEIICCTBA
10 MACCOBBIM JIOJISIM aTOMOB
XUMUYECKUX DJIEMEHTOB U MO Macce
(00BEMY) MPOJYKTOB CrOPaHUS;

— pacyéThl MO YPABHEHUIO XUMUYECKOM
peaKIu

Y4YaCTHE B IPYNINOBONA yueOHOM
JEATEIIBHOCTH

Hroro no pazneny

13

Paznen 4. A3orconepskamue

OpPraHu4eCKue COCANHCHUSA

4.1

AMWHEL
AMWHOKHUCIIOTHI.
benku

3

AMWHBI. METHJIAMUH — NPOCTEHILINIA
PEACTABUTENIb AMUHOB. COCTaB,
XUMHYECKOE CTPOCHUE, PU3NUYECKUE U
XUMHYECKHE CBOICTBA (peakuuu

PackpbIBaTh CMBICH HU3y4aeMBIX
NOHSATUMN (BBISIBIISATh UX XapaKTEPHBIE
NPU3HAKH ), YCTAHABIIMBATh UX
B3aMMOCBSI3b, UCIIOJIB30BATh
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C KUCJIOTAMH W TOPEHHUS ), HAX0XKIICHUE

B IPUPOJE. AMHUHOKHCIIOTHI KaK
amM(OTEPHBIE OPrAHUYECKUE COCTUTHEHMS.
DOU3NYECKNE U XUMUYECKHAE CBOMCTBA
AMUHOKHCIIOT (HA MPUMEPE TIIMLUHA).
buonornueckoe 3HaUeHUE aMUHOKKCITOT.
CHHTE3 MENTUIOB.

Benkn kak mpupoaHBIE TOTUMEPBI.
[lepBruHas, BTOpUYHAS W TPETUYHAS
CTPYKTypa OenKoB. XUMHUYECKHE
CBOMCTBA OCJIKOB. THAPOJIU3,
JeHATypalusl, KAYECTBCHHBIE PEAKIINA
Ha OenKu.

JKCNEePUMEHTA/ILHbIC METOAbI
W3yYeHHUsl BeIeCTB U X MpeBpalleHmii:
e JleMOHCTpaLuu:

— JeHarypauus OEJIKOB IMPU HarpEBaHUH,
— [IBETHBIC PEaKUU OEIKOB

COOTBETCTBYIOILME TOHATHUS
IIPU ONMCAHUHU COCTABA, CTPOCHUS U
MPEBPALCHUA OPraHUYECKUX
COCIUHEHUA.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOI,
COKpAIIEHHOI ) POpPMYH OpraHMYeCKUX
BELIECTB.

Onpenenste TPUHAAIEKHOCTD BEILIECTB
K OIPENEICHHOMY KIIacCy MO COCTaBY H
CTPOCHMIO, HA3BIBATH UX

110 CUCTEMATHYECKOW HOMEHKIIATYPE;
MIPUBOIUTH TPUBUAJIbHBIC HA3BAHUS
OTAECJIBHBIX ITPEICTABUTEIEH.
XapakTepu30BaTh COCTaB, CTPOCHUE,
NPUMEHEHUE, PU3NYECKUE U
XUMHUYECCKHE CBOMCTBA, BAXKHEHIIIAE
COCOOBI MOJTYYEHHS TUITAYHBIX
[IPEACTABUTEIIENA a30TCOACPKALLINX
COCAMHCHUN (METUIIAMUHA, TTMLIMHA,
OCITKOB).

OnuceiBare COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSCHATH
Ha MPUMEPAX 3HAYCHUE OEITKOB

JUISL OPraHu3Ma 4€I0BeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHKS — HAOIIOAATh U
OIMUCBIBATH JEMOHCTPALMOHHBIA
SKCIEPUMEHT.

CaMOCTOATENBHO TUIAHUPOBATH U
OCYLIECTBIIATH CBOI) MIO3HABATEIBH VIO
JESITENBHOCTD, MPUHUMATh AKTHBHOE
Y4YaCTHE B IPYNINOBONA yueOHOM
JESITENBHOCTH

Hroro no pazneny

3

Paszaen. S. BeicokoMos1eKyIsipHbIE COeAHHEHUS

5.1

ITnacTmaccsl.
Kayuayku. Bonokna

2

OCHOBHBIE MOHATHSI XUMUU
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUIA:
MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO,
CTETEHb MOJIMMEPU3ALIUH, CPETHSS
MONeKyssipHas Mmacca. OCHOBHBIE
METOIbl CHHTE3a BHICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MMOJIMMEPU3ALIUS U
MOJMKOHACHCALMSL.

[TnacTmMacchl (MOJUATHIIEH,
NOJIMMPONUJIEH, TTOJIMBUHWITXJIOPUIL,
nonuctupott). HarypaneHsiid u
CUHTETHUYECKUE KAYyUyKH
(OyTagueHOBBIH, XJIOPONPEHOBBIN
W30MPEHOBBIN ). BoJIOKHA: HATypabHbIC
(XJIOMOK, MIEPCTh, MIENK),
UCKYCCTBEHHBIE (ALETATHOE BOJIOKHO,

Branets n3y4acMbIMM XUMHYECKUMHU
MTOHATUAMU: PACKPBIBATH CMBICIT
M3YYaeMbIX TIOHATHI U PUMEHSTh 3TU
MTOHATHUS IIPU OITUCAHUM COCTaBa U
CTPOEHUSI BEICOKOMOJIEKYIIAPHBIX
OpPraHUYeCKUX BEIECTB,

Tt OOBSCHEHUS OTACIBbHBIX (PAKTOB U
SIBJICHUM.

Hcnonp30Bare XUMUYECKYHO CUMBOIIUKY
JUTs COCTABIIEHHS CTPYKTYPHBIX (POPMYJT
BEILIECTB M YPABHEHUAMN PeaKkuil
MTOJIMMEPU3ALMHA U TTOJIMKOHACHCALNH.
OnuceIBaTh COCTAB, CTPOCHHE,
OCHOBHBIE CBOMCTBA KAy4YKOB,
Han0oJIee pacpPOCTPAHEHHBIX BUI0B
[J1aCTMAcCC, BOJIOKOH, IPUMEHEHUE
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BHCKO032a), CHHTETUYECKHE (KAPOH U
JIaBCaH).

JKCNePUMEHTA/ILHbIE METOABI
U3y4eHHsl BEeIeCTB U UX MpeBpalleHuii:
e JleMOHCTpaLuu:

— 03HAKOMJICHHUE ¢ 00pa3LaMu
OPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcC, Kay4yyKoB

B PA3JIMYHBIX OTPACTAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHKS — HAOIIOAATh U
OIMUCBIBATH JEMOHCTPALMOHHBIA
SKCIIEPHUMEHT

Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB T1O TTPOI' PAMME
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11 KJIACC
Hanmenosanue
No KomnuecTtBo OCHOBHBIE BUABI 1€ATETLHOCTH
Pa3aETIOB U TEM [TporpamMmHOE conepKaHue
n\It 4acoB o0 yuarommxcst

y4eOHOro mpeaMera

Paznen 1. Teopernueckue oc

HOBbI XHMHH

1.1

CrpoeHue aroMoB.
[Tepuonnyeckuit
3aKOH U
[Tepuonnyeckas
CUCTEMA XUMHYECKUX
3JIEMEHTOB

J.H. Menneneena

3

Xumuueckuh d5eMenT. Atom. Cocras
aTOMa, U30TOMBL. DJIEKTPOHHAS
0001104Ka. DHEPreTUYECKUE YPOBHH,
NOyPOBHU. ATOMHBIEC OpOUTAIH,

s-, p-, d-, f~-3nemenTbl. OCOOCHHOCTH
pacrpenencHus 3JIEKTPOHOB

1o OpOUTAIIM B aTOMAX MAJIbIX U
OONBIINX MEPHUOJOB. DIIEKTPOHHAS
KOH(UTypauus aroMOB.
[lepronnueckuii 3aKOH U
[leproanueckas cucTeMa XUMUYECKUX
a5emMeHTOoB J[. 1. MenaeneeBa. CBs3b
NEPUOANYECKOTO 3aKOHA U
[leproanueckoil CHCTEMbI XUMHUYECKUX
DJIEMEHTOB C COBPEMEHHON TEOPUEH
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MECHEHUSI CBOMCTB XMMHYECKHAX

AJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX

M CJIOJKHBIX BCIICCTB 110 IpyIiiaM u
InepuoaamM. 3HaucHue NCPUOAUICCKOIO
3dKOHA U CUCTCMbI XUMHUYCCKHUX

PackpbIBaTh CMBICH HU3y4aeMBIX
NOHSATUMN (BBISIBIISATh UX XapaKTEPHBIE
NPU3HAKH ), YCTAHABIIMBATh UX
B3aMMOCBS3b.

PackpbIBaTh CMBICI TEPUOAUYECKOTO
3akoHa JI. 1. Menaeneea n
JEMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO W TPOTHOCTUYECKYIO
(YHKLMH.

XapakTepru30BaTh 3JIEKTPOHHOE
CTPOCHHME ATOMOB XUMHUYECKUX
3NEMEHTOB 1—4 mepruonoB, uCnob3ys
NOHSTHUS S-, p-, d-31EKTPOHHBIE
OpOUTANH, SHEPrETHYECKHAE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMUYECKHUX
DJIEMEHTOB U X COCIMHEHUN

IO MEPUOIAM U TPyrnam
[Teproan4ecKoi CUCTEMBI

. U. Menneneepa
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sneMmenToB [[. M. Menaeneera

B PA3BUTHH HAYKH.
JKCNEePUMEHTA/ILHbIC METOAbI
H3y4eHHUsl BeIeCTB U MX MpeBpalleHmii:
e JleMOHCTpaLuu:

Buael Tabnun «Ileppoanyeckas cucrema
XUMHYECKHX 3JIEMEHTOB

.. MenpaeneeBay

1.2

CrpoeHue BewmecTna.
MHuorooOpazue
BEIICCTB

CrpoeHue BEmEeCTBA. XUMUYECKAS CBS3b.

Bubl (KoBanieHTHAsE HENONSPHAS U
MOJIIpHAS, MOHHAS, METAJIMYECKAs ) U
MEXAHU3MBbI 00Pa30BaHMs XUMUYECKOM
CBsI3U (OOMEHHBINA U JOHOPHO-
aKIenTopHbId ). BogopoaHas CBs3b.
BaneHTHOCTS.
ONEKTPOOTPULIATENBHOCTh. CTENEHD
OKHCIieHUs. KaTMOHbI 1 aHUOHBI.
BenecTa MOJIEKYIAPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUSI.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
TUnbl KPUCTATUITMYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

[ToHsITHE O IUCTIEPCHBIX CUCTEMAX.
HcrnaHble pacTBOpbl. KonryecTBEHHBIE
XapaKTEPUCTUKHN PaCTBOPOB (MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE).

PackpeiBarh CMBICT N3ydaeMbIX
NOHSATUMN (BBIICISTH UX XapPaKTEPHBIC
NPU3HAKHN ) U TPUMEHSATH 3TH MOHSATUS
IIPA ONMCAHUU COCTABA U CTPOCHUS
BELICCTB, AJIs1 OOBSICHEHHS OTACITBbHBIX
(haKTOB W SBJICHUIA.

OnpenensaTe BUAbl XUMUYECKON CBSI3H
(KOBAJICHTHOM, HOHHOM,
METAJUTMYECKOM, BOAOPOIHOMN )

B COCMHEHMSIX, TUIl KPHCTATTAYECKON
PELICTKH KOHKPETHOI'O BEIECTBA.
Onpeaensate BAICHTHOCTh U CTENEHb
OKHCTIEHUS] XUMHAYECKUX JIEMEHTOB

B COCIMHEHMSX Pa3JIMYHOr0 COCTaBa.
[TpoBOANTH BEIYMCIICHUS

C MCMOJIb30BAHUEM MOHATHS «MACCOBAs
JIOJIS1 BELIECTBA B PACTBOPEY.

Bragets n3ydyacMbIMU XUMHYECKAMHA
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Krnaccudukanus HeOpraHn4ecKux
coequHeHunii. Homenkiarypa
HEOPraHUYECKUX BELLIECTB.
IKCIEePUMEHTAIbHBIC METOAbI
H3y4Y€HUSI BELECTB U UX NPEeBPaLLICHUI]:
e /leMOHCTpaLUu:

— MOJENN KPUCTAUTMYECKUX PELLIETOK.
e PacuérHele 3a1a4u:

— PacyeThl C UCMOJIBL30BAHUEM OHATHS
«MaccoBas 10JIsl PACTBOPEHHOT' O
BEILIECTBAY

1.3

XUMUYECKHUE
peakuuu

Xumuueckas peakuus. Knaccupukanms
XAMHUYECKUX PEAKIUN B HEOPraHUYECKOMN
¥ OPraHu4ecKOr XUMUH. 3aKOH
COXPaHEHHS MAaCChl BELLECTB; 3aKOH
COXPaHEHHUS W NIPEBPALLCHUS SHEPIUU
[IPH XUMHAYECKUX PEAKIUAX.

CKOpPOCTh peakiuu, €€ 3aBUCUMOCTh

OT pa3MuHbIX (akTopoB. OOpaTUMBbIe
peakuuu. XuMHYECKOE PABHOBECHE.
DaKTOPBI, BIIASOLINE HA COCTOSHUE
XUMHAYECKOTO PAaBHOBECHS.

[Tpuaun Jle Hlarense.
DNEKTPOTUTUYECKAS TUCCOLMALIMS.
CunbHbIE U clladbIe 3JIEKTPouThL. Cpena
BOJHBIX PACTBOPOB BEILECTB. KUCIad,
HEWTpanbHas, eaoYHas. BoaopoaHblil

MOHATUSMH.
OOBACHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEAKLIMU OT PA3IMYHBIX
(hakTopOB.

OnpenensaTe XapakTep CMELICHUS
XUMHUYECKOrO PABHOBECHS

B 3aBUCMMOCTH OT BHELIHETO
BozAciicTBHs (mpuHmn Jle [larense).
CocCTaBiATh YPABHEHUSI PEAKIUN
PA3JIMYHBIX TUIIOB, MOJIHBIE U
COKpAIIEHHBIE YPAaBHEHUS PEAKIIUA
WOHHOTO OOMEHA, YUUTHIBAs YCIOBHS,
IIPA KOTOPBIX 3TU PEAKLIUU UAYT

JI0 KOHLA.

Hcnonb30Bare €CTECTBEHHO-HAYYHBIE
METO/BI TO3HAHUS — IPOBECHUE,
HAOMIOEHUE U OMMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (AEMOHCTPALIMOHHBIE U
J1a00paTOPHBIE OMBITHL, MTPAKTUYECCKHUE
padOThI): MO OMPEACIECHUIO CPEABI
BOJIHBIX PACTBOPOB BEILLECTB, PEAKLIAMA
MOHHOTO OOMEHA, BIUSHUIO PA3IMYHBIX
(hakTOPOB HA CKOPOCTh PEAKIIMIA.
CrnenoBark NMpaBuiiam MOJIb30BAHUS
XUMHUYECKOH TOCy10i 1 1abopaToOpHbIM
000pyIOBAHHUEM.,

IIpencraBidars pe3ybTarTel
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nokazarenib (pH) pactBopa. Peakiun
WOHHOT0 OOMEHA B OPraHUYECKOMN U
HEOPraHUYECKON XUMHUH.
OKHCIIMTENBHO-BOCCTAH OBUTEIBHBIE
peakuuu. [ToHsTHE 00 3NEKTpONIH3E
pacruiaBoB U pacTBOPOB COJIEH.
[IpuMeHenue dIEKTPOIIA3A.
IKCIEPUMEHTAIBHBIE METOABI
H3Y4YeHHs BELIEeCTB U UX NpeBpaLleHHii:
e JleMOHCTpaLuu:

— pa3JIoKEHHE MEPOKCUAA BOAOpOAA

B IIPUCYTCTBHAM Karajm3aropa.

e JIabopaTOpHBIE OMBITHI:

— MPOBEICHHUE PEAKIUA HOHHOTO
oOMeEHa;

— OIpEeaeNeHUE Cpeabl paCTBOPOB
BEILIECTB C MOMOILLUBK YHUBEPCAILHOIO
WHIAKATopa.

e [[pakTueckue paboTHI:

No 1. Bnusitnue paznuuHbiX (PakTopoB
Ha CKOPOCTb XUMUYECKON PEaKIUU.

e PacuéTHble 3a1a4n:

— pacuersl N0 YPaBHEHUAM XUMHUYECKUX
peakuuii, B TOM YUCIIE
TEPMOXUMHUYCCKUE pacUCThl

XUMUYECKOT0 IKCIIEPUMEHTA B (pOopME
3aMyCH YpaBHEHU COOTBETCTBYIOLINX
peaKiMii U JeNaTh BHIBOBI HA MX
OCHOBE.

[TpoBOAUTH BHIYMCIICHUS

M0 YPaBHEHUSAM XMMHUYECKUX PEaKIINiA,
B TOM YHCJIE TEPMOXUMUUYECKHE
pacyu€ThI

Hroro no pazneny

13
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Pazgen 2. Heopranm4ueckast Xumust

2.1

MeTtamsl

6

Mertannsl. [lonoxxeHue MeTaioB

B [leproanuecKoil cucTeMe XuMUYECKUX
31eMeHTOB. OCOOEHHOCTH CTPOCHUS
3IEKTPOHHBIX 000JI0YEK aTOMOB
MeTauioB. O0mKe PU3NUECKUE CBOHCTRA
METAJUIOB. [ [puMEeHEHHE METAIIIOB

B OBITY, TPUPOJE U TeXHUKE. CraBbl
METAIOB. DIIEKTPOXUMHUYECKUH Psift
HaNpsLKEHUH MeTayuioB. O0nMe crnocoobl
[OJTy4eHust MeTauioB. Kopposus
MeTaioB. CriocoObl 3aIUThI

OT KOPPO3HH.

OO011as XxapakTepUCTHKA METAJIIOB
riaBHbIX noAarpymni (IA-rpynna,
[TA-rpynna) [lepuoanyeckoit CHCTEMBbI
XUMHYECKHX 3JIEMEHTOB. AJTFOMUHUM.
AM@OTEPHBIEC CBOICTBA OKCHIA U
TMAPOKCH/IA AITFOMUHHSI.

OO011as XxapakTepUCTHKA METAJIIOB
no0ouHbIx noarpymni (b-rpymm)
[leproanueckoil CHCTEMbI XUMHUYECKUX
3JIEMEHTOB. ME/Ib, IMHK, XPOM, HKEJIE30.
BaxHeimue coeTMHEHNS METAIOB
(OKCHIBL, THAPOKCHIBI, COJIN ).
JKCNEePUMEHTA/ILHbIC METOAbI
H3y4eHHUsl BeIeCTB U MX MpeBpalleHmii:

PackpeiBaTh CMBICIT H3YYaEMBIX
NOHSATUMN (BBIICISTH UX XapPaKTEPHBIC
NPU3HAKHN ) U TPUMEHSATH 3TH MOHSATUS
IIPU OIUCAHUU COCTABA U CTPOECHUS
BELICCTB, AJIs1 OOBSICHEHHS OTACITBbHBIX
(haKTOB W SBJICHUIA.

OOBACHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOICTB DJIEMEHTOB —
METAUIOB U UX COEAMHEHUN C YUETOM
CTPOEHUS UX aTOMOB U TOJIOKEHUS

B [lepuoanyeckoi cucreme
XUMHAYECKUX DIEMEHTOB

. U. Menneneena.

XapakTepu3oBaTh (ONUCHIBATH) O0IIHNE
XUMHAYECKUE CBOMCTBA METALIOB, UX
BOKHEWIINX COCTMHEHUN, TOATBEPIKAAS
9TO ONHCAHUE IIPUMEPAMU YPABHEHUN
COOTBETCTBYIOLLUX XUMHAYECKUX
peaxkmuii, IPUMEHEHUE METAIIIOB

B PA3JIMYHBIX OOJIACTSX, A TAKKE
WCITOJIB30BAHUE UX T CO3TaHUs
COBPEMEHHBIX MaTEPUAIIOB U
TEXHOJIOTUH.

OnuceBaTh COCOOBI 3AIMTH METATIIOB
OT KOPPO3UH.

PackpeiBaTh CYIIIHOCTE OKACITUTEIILHO-
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e JleMOHCTpaLuu:

— KOJUIEKIUs « METaJIbl ¥ CTUIABBDY .

e JlabopaTOpHBIEC OTIBITHI:

— B3aMMOJEUCTBUE THAPOKCUIA
ATFOMHUHUS ¢ PACTBOPAMU KUCJIOT U
LICJIOUEH

— KAQUECTBEHHBIC PCAKIIMU HA KATUOHBI
METAJLIOB.

e [[pakTueckue paboTHI:

No 2. PelieHne 3KCepUMEHTATIbHBIX
3a7a4 no teme « Mertauibny.

e PacuérHele 3a1a4u:

— pacyeTsl Macchl (00beMa, KOJIMYECTBA
BELICCTBA) MPOAYKTA PEAKLH, €CIIH
OJIHO M3 BELIECTB JAHO B BUJIE PacTBOPA
C OIPEIEIICHHON MAaCCOBOM JOJIEMN
PacTBOPEHHOTO BELIECTBA

BOCCTAHOBUTEJILHBIX PEAKIUI
MOCPEACTBOM COCTABJICHUS
AJNIEKTPOHHOr O OajlaHCa 3TUX PeaKUi.
[TpoBoauTE peakuumy,
MOATBEPKAAOLINE XaPAKTEPHBIE
CBOMCTBA U3Y4AEMBIX BEILIECTB,
PacIO3HABATh ONBITHBIM MYTEM MOHBI
METAJUTOB, TPACYTCTBYIOILUE B BOAHBIX
pacTBopax.

Hcnonb30Bare €CTECTBEHHO-HAYYHBIE
METO/BI TO3HAHUS — IPOBEJCHUE,
HAOMIOEHUE U OMMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (AEMOHCTPALIMOHHBIE U
J1a00paTOPHBIE OMBITHI, TPAKTHYECKHE
padoTHI).

IIpencraBidars pe3ybTarTel
XUMUYECKOT0 IKCIIEPUMEHTA B (pOopME
3aIKMCH YPABHEHUI COOTBETCTBYOIIMX
peaKuii 1 JeNarh BBIBOABI HA UX
OCHOBE.

Crnenosarp NnpaBuaam NOJIb30BAHUS
XUMHUYECKOH TOCy10i 1 1abopaToOpHbIM
000pyIOBAHHUEM.,

[TpOBOAUTE BEIYMCIICHHUS

10 YPABHEHUSM XMMHUUYECKUX PEAKLIMMA.
CaMOCTOATENBHO TUIAHUPOBATH U
OCYILECTBIISATH CBOK) TIO3HABATENBHYIO
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NEATENBHOCTD, IPUHAMAThL aKTUBHOE
Y4YaCTHE B TPYNIIOBONA y4eOHOM
JEATEIIBHOCTH

22

HemeTamisl

Hemerannsl. [1ososxeHue HEMETAIIOB

B [leproanueckoii cucteMe XuMUYeCKUX
seMeHTOB [[. M. Menaeneena n
OCOOCHHOCTHU CTPOCHUSI AaTOMOB.
Du3nYeCKNe CBONCTBA HEMETALIIOB.
AJTOTpONHsI HEMETAIOB (HAa IPUMEPE

KHUCJIOpoAa, cephl, pocdopa u yriepona).

XUMHUYECKUE CBOMCTBA BAYKHEHIIINX
HEMETAUTOB (TaJIONCHOB, CEPHI, a30Ta,
docdopa, yriepoaa U KpeMHUS).
OKCHUIBI HEMETAIIOB.
Kucnopoaconepikaruye KUCIOTHI.
Bonoponueie coenuHEHUs
HEMETAIIOB.

IKCIEePUMEHTAIbHBIC METOAbI
H3Y4CHHUSI BELICCTB

H HX NpeBpalleHuii:

e /leMOHCTpaLUu:

— 00pasiibl HEMETAJUIOR,

— B3aMMOJEWCTBUE MEAN C A30THOM
KHCJIOTOW Pa3IMnYHON KOHLICHTPALUH.
e JIabopaTopHbIE OMBITHI:

— KAQUECTBCHHBIC PCAKIIMKM HA AHUOHBI U
KaTUOH aMMOHWUS.

PackpbIBaTh CMBICI H3y4aeMbIX
NOHSATUMN (BBIICISTH UX XapPaKTEPHBIC
NPU3HAKHN ) U TPUMEHSATH 3TH MOHSATUS
IIPU OIUCAHUU COCTABA U CTPOECHUS
BELICCTB, AJIs1 OOBSICHEHHS OTACITBbHBIX
(haKTOB W SBJICHUIA.

OOBACHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOICTB HEMETAIVIOB U UX
COCIUHEHUN ¢ YIETOM CTPOCHUS UX
aTOMOB U TOJIOJKEHUS

B [lepuoanyeckoi cucreme
XUMHUYECKUX HJIEMEHTOB

. U. Menneneena.

XapakTepu3oBaTh (ONUCHIBATH) O0IIHNE
XUMHYECKUE CBOMCTBA HEMETAIIIOB, UX
BOKHEWIINX COCTMHEHUN, TOATBEPIKAAS
9TO ONHCAHUE IIPUMEPAMU YPABHEHUN
COOTBETCTBYIOILUX XUMHYECKUX
peaKkunii.

XapakTepu30Barh BIUSAHUE HEMETAIIOB
Y UX COCAMHEHUI HA J)KUBBIC
OpPraHM3Mbl; ONIACHIBATH TPUMEHEHUE

B PA3JIMYHBIX O0JIACTAX MPAKTUYECKON
JNEATENBHOCTH YEIOBEKA.
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e [[pakTueckue paboTHI:

Ne 3. PemieHue 3KCepuM eHTAIIbHBIX
3ama4 1o reme «Hemetams.

e PacuéTHble 3a1a4n:

— pacueThl MacChl BELICCTBA

Wi 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE WITU
00BEMY OJTHOTO M3 YYaCTBYIOIIUX

B PEAKLIMH BEIIECTB, PACYETHl MACChI
(0ObEMa, KOTMYECTBA BELIECTBA)
NPOAYKTOB PEAKIIMH, ECIIA OJTHO

U3 BEUIECTB UMEET MPUMECH

23

CBs3b
HEOPraHUYECKUX U
OpPraHMYECKHUX
BCILICCTB

Heoprannyeckne U OpraHunyecKue
KUCJIOTHI. Heoprannueckue u
OpPraHNYeCKUE OCHOBAHMS. AM(OTEPHBIE
HEOPraHU4eCKNUE U OPraHudeCcKue
coerHeHud. [ 'eHeTnyeckas CBsa3b
HEOPraHMYECKUX U OPraHuYECKuX
BEILIECTB

[ToarBepskaares CYIIECTBOBAHKE
TEeHETUYECKON CBSI3U MEXIY
HEOPraHM4YE€CKUMU BEILECTBAMU

C ITOMOIIBIO YPaBHEHUH
COOTBETCTBYIOILUX XUMHYECKUX
PpEeaKnii.

PackpbIBarh CyIIHOCTH OKACIUTENBHO-
BOCCTAHOBUTEJILHBIX PEAKIUI
MOCPEACTBOM COCTABJICHUS
AJNIEKTPOHHOr O OajlaHCa 3TUX PeaKUi.
[TpoBoauTE peakuumy,
MOATBEPKAAOLINE XaPAKTEPHBIE
CBOMCTBA U3Y4AEMBIX BEILIECTB,
Pacro3HaBaTh ONBITHBIM MYTEM
AHWOHBI, TPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcnonb30Bare €CTECTBEHHO-HAYYHBIE
METO/BI TO3HAHUS — IPOBEJCHUE,
HAOMIOEHUE U OMMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (AEMOHCTPALIMOHHBIE U
71a00paTOpPHBIC ONBITHI, TPAKTUYECKUE
padoTHI).

IIpencraBidars pe3ybTarTel
XUMUYECKOT0 IKCIIEPUMEHTA B (popMe
3aIKMCH YPABHEHUI COOTBETCTBYOIIMX
peaKuil 1 JeNarh BBIBOABI HA UX
OCHOBE.
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CrnenoBark npaBuiiam NoJIb30BaHUS
XUMHUYECKOH TOCy10i 1 1abopaToOpHbIM
000pyIOBAHHUEM.,
[TpOBOAUTE BEIYMCIICHHUS
0 YPABHEHUSAM XUMUUYECKUX PEAKLUH.
CaMOCTOATENBHO TUIAHUPOBATH U
OCYILECTBIIATH CBOK) TTO3HABATEIBH VIO
JEATENBHOCTD, IPUHUMATH AKTUBHOE
Y4YaCTHE B IPYNINOBONA yueOHOM
JEATENbHOCTH
Hroro no pazneny 17
Pa3zpen 3. Xumusi 1 )KU3Hb
3.1. | XuMus ¥ KU3Hb 4 Ponb xumuu B obecrieueHun PackpeiBarh posib XUMHUH B PELLICHUN
3KOJIOTUYECKOM, SHEPreTUUECKON U SHEPreTUYECKUX, CBIPHEBBIX U
NUIICBOH 0€30MACHOCTH, Pa3BUTHH SKOJIOTUYECKUX MPOOJIEM YEIOBEYECTRA,
MeauuuHbl. [IoHsATHE O HAYYHBIX OIKCHIBATH OCHOBHBIE HAIIPABJICHUS
METOAAX NO3HAHUS BEILECTB U PA3BUTHUS XUMUYECKON HAYKU U
XAMHUYECKUX PEAKIIUH. TEXHOJIOTHAH.
[TpencraBnennst 00 OOIIMX HAYYHBIX [TpuMeHsTh MpaBuiIa GE30MACHOTO
NPUHLIKATAX MPOMBIIIIEHHOTO MOJIYYEHUS | OOPAIIEHUS C BEIECTBAMM,
BOKHEHUIIMX BEIIECTB (HA MPUMEPAx MCIOJIb3YEMBIMH B IMIOBCEIHEBHOMN
MTPOM3BOJICTBA AMMMAKA, CEPHOMR YKU3HH, NPABUJIA MOBEACHHUS B LEIAX
KHUCJIOTBI, METAHOJIA). cOepeKEHUS 3/TOPOBbsS M OKPY KAFOIICH
YenoBek B MUPE BEILECTB, MATEPUAIIOB U | IPUPOIHON CPENbI; MOHUMATh BPEN
XUMHUYECKUX PEAKLUI: XUMUS U (ONacHOCTh ) BO3ICHCTBUS HA JKUBBIE
310POBbE YETIOBEKA, NMPABUJIA OPraHMU3Mbl ONPENEIIEHHBIX BEILECTB
HCIIOJIb30BAHMS JIEKAPCTBEHHBIX cmbici nokasarens [JIK, noscHare
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penaparos; Mpasuiia O€30MacHOro HA MPUMEPAX COCOObl YMEHBIICHUS U
WCIOb30BaHMs MPEnaparoB OBITOBOM NPEIOTBPALLICHUS WX BPEAHOTO

XUMHH B OBCEAHECBHOM KM3HU. BBITOBas | BO3ACHCTBHS.

XUMHYECKasi TPAMOTHOCTh AHaNM3UPOBaTh U KPUTUUECKU

OLEHUBATh UHPOPMALIHIO, CBI3aHHYIO

C XMMHUUYECKUMHU MPOLIECCAMHU U UX
BJIMSTHUEM HA COCTOSTHUE OKPY KarOILEH
Cpeabl.

Hcnonb30BaTh NOTYYEHHBIE 3HAHUS U
MpecTaBlieHus 0 chepax
JESITENBHOCTH, CBA3aHHBIX C HAYKOH U
COBPEMEHHBIMU TEXHOJIOTUSAMU, KaK
OCHOBY JJII OPUEHTALIMH B BBIOOPE
cBOeH Oyaymiei npodeccnoHalbHON
JESITENBHOCTH.

[TpuHMMaTh yyacTtie B 00CYKIECHUU
MpoOJIEM XUMHUYECKON U HKOJIOTMYECKOM
HAMPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3ULMIO N0 MPOoOseMe U
npeiaraTb BO3MOYKHBIC MTYTH €&

peleHus
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB T1O TTPOI' PAMME
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