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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa Mo XMMUU Ha YpPOBHE CpEAHEro 00Iero odpazoBaHusi pa3zpaboTaHa
Ha ocHoBe denepampHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHHHUB
Poccuiickoit ®eneparun», TpeOOBAHUM K pe3yJibTaTaM OCBOCHHS (QeaepaibHOM
oOpa3oBarelbHOM TporpaMmbl  cpeaHero  obmiero  od6pazoBanusi(POIl  COO),
npejacTaBieHHbIX B DenepaibHOM TOCYNAapCTBEHHOM OOpa3oBaTeIbHOM CTaHIapTe
COO, c¢ yuérom Konuenuuu mnpenojgaBaHusi ydyeOHOro rmnpeaMera «XUMHSI»B
oOpa3oBaTenbHbIX Opranuzauusax Poccuiickoil @enepaiuu, peaan3yrolMX OCHOBHbBIE
oOpa3oBaTelIbHblE MPOrpaMMbl, U OCHOBHBIX NOJIO)KEHUH «CTpareruu pa3BUTHUS
BocriutaHusi B Poccuiickoit ®@enepanun Ha nepuon g0 2025 roma» (Pacnopsbkenue
[IpaButenbcTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YIIyOJIEHHOTO M3y4YeHHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro obpaszoBanus ydamuxcs 10—11 kmaccos. M3yuenue npenmera,
peanu3yemMoe B ycioBusX auddepeHnupoBaHHOTO, MPOPUILHOTO 00yYeHHUsI, TPU3BAHO
obecreunTh 00111€00pa30BaTeNbHYI0 U OOIIEKYJIbTYPHYIO MOJTOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JIJISl aJlalTallid UX K OBICTPO MEHSIIOIIMMCS YCJIOBHUSIM >KU3HU
B COLIMYME, a TAKKe JJIsl TPOJIOJKEHUS 00yUYEHHUs B OpraHU3alusax IpodecCHoHaIbHOTO
o0Opa3oBaHMsl, B KOTOPBIX XUMHUS SBISETCS OJHON U3 IPUOPUTETHBIX TUCHUTIIHH.

B nporpamme mo xuMuM Ha3zHau€HUE MpeAMETa «XUMUS» MOIy4YaeT MOJIPOOHYIO
WHTEPIIPETALNIO0 B COOTBETCTBUH C OCHOBOMoOJIararommmu nojoxenusasmu @I'ocC COO
O B3aMMOOOYCIIOBJIEHHOCTH LENeH, coiepKaHusl, pe3yabTaToB 00y4YeHHUsl U TpeOOBaHUM
K YPOBHIO ITOATOTOBKHM BBITYCKHUKOB. CBHIIETEIBCTBOM TOMY SIBJISIFOTCS CIEAYIOLINE
BBITIOJIHSEMbIE TIPOIPaMMOM 110 XUMUU (PYHKITUH:

— MH(OPMALIMOHHO-METOIMYECKasi,  peanu3aluss  KOTOpod  obecreunBaer
NOJlyuY€HUE TMPEACTABICHUS O LEJAX, COJAEP)KaHWU, OOIIeW CTpaTeruu oO0y4yeHws,
BOCIIUTAHUS U Pa3BUTHUSL 0OYYAIOLIMXCS CPEICTBAMH MpPEAMETA, U3y4aeMOro B paMKax
KOHKPETHOTO PpODHIIs;

— OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas NpeaycMaTpuBacT ONpEIEICHUE:
OPUHLIUIIOB CTPYKTYPUPOBAHUS U NIOCIEA0BATEIbHOCTH U3YUEHHs yueOHOro MaTepuara,
KOJIMYECTBEHHBIX M KAaYECTBEHHBIX €r0 XapaKTePUCTHK; MOJIXOJ0B K (POPMUPOBAHUIO
COJIepKATENIbHOM OCHOBBI KOHTPOJSL M OLEHKM 0Opa3oBaTENbHBIX JIOCTUXKEHUUN
oOyyJaroumxcsi B paMKax MTOTOBOM arrectauuud B (OpME €IUHOTO rOCYJIapCTBEHHOIO
HK3aMEHa M0 XUMHUH.

[Iporpamma st yriyOa€HHOTO U3yUYCHUS XUMUU:

— YCTaHABIIMBAE€T WHBAPUAHTHOE TMPEIMETHOE COJEp)KaHHe, 00s3aTeTbHOE IS
M3YyUYCHHUS] B paMKax OTACIbHBIX MNpoduiiei, mpemaycMaTpuBaeT pachpeeseHue u
CTPYKTYPUPOBAHHE €ro IO KJIaccaM, OCHOBHBIM COJEp KaTeIbHBIM JIMHHUSIM/pa3jienam
Kypca,

— Ja€T MpUMEpPHOE pacHpe/iesieHue Y4eOHOro BpPEMEHHU, PEKOMEHyeMOTo s
WU3y4E€HUS OTIEIIbHBIX TEM;



— MpenajaraeT NpUMEPHYIO MOCIE0BATEIbHOCTh M3yUeHHUsl Y4eOHOro mMarepuasa
C YYETOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSA3EH;

— JaéT METOAMYECKYI0 MHTEpIpeTalMio LeJed W 3aJad M3y4deHUs MpeaMeTa Ha
yIiyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHErO
o0miero o0pa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PEe3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl CPEIHEro oOIero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MIPEJAMETHBIX), a TAK)KE C Y4ETOM OCHOBHBIX BUJOB
y4eOHO-MI03HABATENbHBIX JEHCTBUNA O0Oy4Yalollerocs IO OCBOCHHUIO COJACpKaHUs
peaMera.

[Io BceM Ha3BaHHBIM TMO3UIUAM B TMpOTpaMMe IO XUMHUU TPEIyCMOTpPEHA
IPEEMCTBEHHOCTh C 00yYeHHEM XMMUHU Ha YPOBHE OCHOBHOTO 0011ero oOpa3zoBaHus. 3a
npejenaMyu yCTaHOBJIGHHOW MPOrpaMMoON MO XUMHUU 00s3aTelbHON (MHBapUAHTHOM)
COCTaBIISIIOIIECH COMEpKaHusl y4eOHOTO MpeaMeTa «XUMHUs» OCTaETCs BO3MOXKHOCTH
BHIOOpAa €ro BapHAaTHBHOM COCTAaBISIONICH, KOTOpas JOJDKHA  OIMpPEAeNAThCSB
COOTBETCTBHUU C HaIlPaBJICHUEM KOHKPETHOTr0 Mpoduist o0yueHusl.

B coorBerctBUM ¢  KoHUenTyadbHbiMU  nojoxeHusiMu  PI'OC  COOo
Ha3HAYeHWH TMpeaMeToB 0a3oBoro u  yrayOn€HHOro ypoBHEH B cucTeMe
nuddepeHInpOBaHHOTO O0YyUYEHUS HA YPOBHE CPEAHEr0 00IIero o0pa3oBaHus XUMUSI Ha
YpPOBHE VYIIyOJIEHHOTO W3yYeHUs] HaIpaBiIeH Ha peaM3alfio MPEeMCTBEHHOCTUC
MOCJICTYIONTUM JTarlOM TOJYYEHUS XUMHUYECKOTOo 00pa30BaHUS B paMKaX H3y4YeHUS
CHEIUAIbHBIX €CTECTBCHHO-HAYYHBIX W XHMHYECKUX JUCIUIUIMH B By3aXx U
OpraHM3alusIX CPeaHero NMpodecCHOHAIBHOTO 00pa3oBaHMs. B 3Toi CBA3M H3ydeHUE
npeaMeTa «XUMHsD OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha paCIIMpEHUE U YTITyOJIeHHne
TEOPETUYECKOW U  TPAKTUYECKOM  TMOJTOTOBKH  OOYYaloOlIUXCsi,  BBIOpPABIIUX
onpeaenéHHpli mpoduinp oOydeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEAYIOLIErO
MOJly4YeHUs] XUMHYECKOTOo O00pa3oBaHHsA B OpraHM3alusax MNpoQPecCHOHATHHOTO
oOpazoBanus. Hapsany c¢ stum, B cBere TpedboBanuii ®I'OC COO k miaHupyembIM
pe3ysbTaTtaM OCBOEHHS (enepalibHOIl 00pa3oBaTeIbHON MPOrpaMMBbl CPETHEr0 OOIIETo
o0pa3oBaHus U3yueHUEe TpeaMeTa « XUMUsS» OPUESHTUPOBAHO TaK)Ke Ha pelieHue 3aaa4
BOCIIUTAHUSI W COLMAIBHOTO pAa3BUTUS OOydYaromuxcsi, Ha (OpMUPOBAHHE Yy HHUX
OOIIEHHTEIUICKTYa IbHBIX YMEHUW, YMEHMI palMOHaIu3allu ydeOHOro Tpylna u
000OIIEHHBIX ~ CIOCOOOB  JIESITENIBHOCTH,  MMEKIIMX  MEXIUCIUIIMHAPHBIH,
HAAPEIMETHBIN XapaKTep.

CocTaBnsOIUMH  MpeaMeTa «XUMHS» Ha YpPOBHE YIUIYOJIEHHOTO W3yYEHUS
ABJISIOTCS yTIyONn€HHBIE KypChl — « Opranudeckast Xumus» u «O011as 1 HeopraHuyeckas
xumus». [lpu ompeaeneHnn mNOAXOAOB K OTOOPY W CTPYKTYpPHOW OpraHU3alUU
COJIep KaHMUsl ATUX KypCOB B IMpOrpaMMe MO XUMHHU 32 OCHOBY MPUHSTHI MOJOKEHUS
®I'OC COO o paznuuusx 6a30BOro u yriayOa€HHOTO YPOBHEH U3YUSHHS TPEeIMeTa.

OcHoBy coaepkanusi KypcoB «Opranndeckas xumus» 1 «O011as 1 HeopraHudeckas
XUMUSD» COCTABIISIET COBOKYITHOCTh TMPEAMETHBIX 3HAHUW M yMEHHWH, OTHOCSIIUXCSK
0a30BOMY YPOBHIO M3YUYEHUS NPEIMETa. JTa CUCTEMA 3HAHUHM MOJy4YaeT ONpeaeIEéHHOE
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TEOPETHUECKOE JOTIOJIHEHUE, TTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINIA
00bEM (akTonormueckoro matepuana. Tak, Ha yriayOJEHHOM YpOBHE H3yYEHUS
npeaMeTra o0ecreyeHa BO3MOXKHOCTh 3HAYUTENILHOTO YBEJIWYEeHHs] 00bEMa 3HAHHIO
XUMUYECKUX DJIEMEHTAX W CBOMCTBAX WX COEJWHEHHI HAa OCHOBE pPAaCIIMPEHUS H
yIiyOJIeHHs  MPEACTaBICHUHA O  CTPOEHUMM  BELIECTBA,  XHUMHYECKON  CBS3H
M 3aKOHOMEPHOCTSAX NPOTEKAaHUS PEaKIMil, pacCMATpPUBAEMBIX C TOYKU 3pPEHHUS
XUMUYECKOM KHUHETUKH W TEPMOJMHAMHMKHU. V3ydyeHHe NepUOJUYECKOro 3aKOHa H
[lepnonnueckold CHCTEMBl XMMHUYECKHX 3JEMEHTOB O0a3HpyeTcss Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHX TMPEICTABICHUSAX O CTPOEHUM aToma. XHUMHUYECKas CBS3b
OOBSACHSAETCSI C TOYKH 3PEHUS SHEPreTHUECKUX HM3MEHEHUW Npu €€ 0o0pa3oBaHUU U
pa3pylIeHUH, a TAKXKE C TOUKU 3PEHUsI MEXaHU3MOB €€ oOpa3zoBaHud. M3yueHue TUNOB
peakiuii jonoiHseTcs (OPMUPOBAHUEM MPEACTABICHUM 00 3IIEKTPOXUMHUYECKUX
Ipoleccax M 3JEKTPOJIM3E pacIulaBOB M PAaCTBOPOB BEIIECTB. B Kypce opranuueckoiu
XUMUU NPU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHMI yaenseTcs oco0oe
BHUMaHHE BONpocaM OO0 3JEKTPOHHBIX 3PQeKTax, O B3aUMHOM BIUSHUU aTOMOBB
MOJIEKYJIaX U MEXaHU3MaX PEaKIHii.

Oco0oe 3HaueHue MMEET TO, YTO Ha COAEp’KAaHWE KYpCOB XHMHH YIIIyOJIEHHOTO
YPOBHSI M3Y4YEHUs NJIsl KJIAcCOB OMNpeNeNaEHHOro npoduis (rJaBHbIM 00pa3oM Ha HUX
CTPYKTYPY U XapakTep JOMOIHEHHUH K 0011l cucTeMe MPeIMETHBIX 3HAaHUI ) OKa3bIBAIOT
BJIMSIHUE CMEKHbIE TIpeaMeThl. Tak, HalpuMep, B COJAECpKaHUU IpeAMeTa IJisi KJIacCOB
XUMUKO-(U3ndeckoro npoduiis 6oJiblioe 3HadyeHUe OyAyT UMETh 3JIEMEHThl Y4EOHOTrO
MaTtepuana mno oouei xumuu. [lpu u3ydennn npeaMera B JaHHOM CIIy4ae akleHT Oyner
CIeNaH Ha OOIIHOCTh METOJOB MO3HAHHUA, OOIIHOCTh 3aKOHOB M TEOPUN B XUMUU U
B (U3HKE: aTOMHO-MOJIEKYJIIpHAsi Teopusi (MOJEKyIsipHasl Teopusi B (HU3HUKE), 3aKOHBI
COXPAHEHUSI MACChI U SHEPTUH, 3aKOHBI TEPMOJAMHAMUKH, 3JIEKTPOJIN3a, IIPEICTABICHMS
O CTPOEHHUHM BEILECTB U IPYTOE.

B TO xe BpeMs B copepxaHUM IpeaMeTa JUisl KJIACCOB XMMMKO-OMOJIOTHYECKOro
npo¢uis OonbIInMK yaenbHBINA BeC OyAeT UMETh OpraHuyeckas xumus. B atom cimyuae
IPEIOCTABIISETCS BO3MOXKHOCTD I 00Jiee 00CTOSTEILHOTO PACCMOTPEHUSI XUMHUECKOM
OpraHu3allid KJIETKHM Kak OHOJOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOMST,K
npuUMepy, TakKhe CTPYKTYpHbIE KOMIIOHEHTBHI, KaK JHMMHJIbI, OCJNKH, YIJIEBOABI,
HYKJIEMHOBBIE KHCIOTBI M JApyrue. [Ipm 3ToM 3HaHMS O cOCTaBe M CBOWCTBAX
NPEACTABUTENECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIY)KAaT OCHOBOW JJIS
U3YYEHHUS CYIIHOCTH MPOLIECCOB POTOCUHTE3A, AbIXaHHUSI, MUIICBAPEHU.

B nmane ¢dopmupoBaHHs ~OCHOB HAay4HOrO MHPOBO33PDEHUS, OCBOCHUS
OOIIEHAyYHBIX METOJIOB TIO3HAHUS W OIbBITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HAHMM u3ydeHue mnpeaMera «XUMHUS» Ha YriayOJEHHOM ypOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBSA3SX C YUCOHBIMU MPEAMETAMH, BXOISIIIIAMH B COCTaB MPEIMETHBIX
obOnacteit «EcTecTBeHHO-HayuHble MNpeaMeTh»y, «Marematuka W WHGOpPMaTHKa» U
«PyCcCKuH SI3bIK U JIUTEpATYPA».

[Tpu nzydyeHnn yueOHOTO mpeaMera « XuMus» Ha yriayOJaEHHOM YPOBHE TaKkKe, Kak
Ha YPOBHE OCHOBHOTO M CpeJHEro odIiero oopasoBanus (Ha 6a30BOM ypOBHE), 3aj1auei



MEPBOCTETICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUpPOBAHUE OCHOB HAYKH XUMHU Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOW IEeATEIbHOCTH 4YelIOBEeKa U
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpbl. Pemienue 3Toit 3a1aun Ha yriyOaéHHOM
YPOBHE U3YUYEHHUS MPEIMETa NPEINOIaracT pealn3alnio TAKUX LeJeh, Kak:

— (opMupoBaHue TpEACTABICHWN: O MaTepUAIbHOM  CIMHCTBE  MHPA,
3aKOHOMEPHOCTSAX M IO3HAaBA€MOCTH SIBJICHUU MNPHUPOJBI, O MECTE XMMHUH B CHUCTEME
€CTECTBEHHBIX HayK U €€ BemyIledl poiu B OOECIEYECHUH YCTOWYMBOTO DPa3BHUTHSI
YEeJOBEYECTBA: B PEIICHUU IPOOJEeM SKOJIOTHYECKON, AHEPreTUYECKOW U IHUIIECBOU
0e30MacHOCTH, B Pa3BUTHM MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEpUANIOB, HOBBIX
WCTOYHUKOB JHEPTrUU, B OOECMEYECHUU PAIMOHAIBHOTO MPUPOJIONOJIb30BAHUS,
B (D OPMHUPOBAHUM MUPOBO33PEHHUS 1 OOIIEH KyJIbTYPhI YEJIOBEKA, a TAKIKE IKOJIOTHIECKU
000CHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO M IIPUPOHOM cpefie;

— OCBOEHHME CHUCTEMBI 3HAHUM, JICKANMX B OCHOBE XMMHUYECKOW COCTABJISIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpaA: (PyHIaMEHTAIbHBIX MOHSATHUM, 3aKOHOB U TEOPUI
XUMHUH, COBPEMEHHBIX MPEJCTABICHUI O CTPOCHUU BEIIECTBA HA Pa3HBIX YPOBHIX —
aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJSIPHOM, O TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUs XMUMHUYECKHX PEaKlHil, 0 XUMHUYECKOM
paBHOBECHH, PaCTBOpax M JUCIEPCHBIX CHUCTEMax, 00 OOIUX HAy4HBIX MPUHIUIMAX
XUMHUYECKOTO ITPOU3BO/ICTBA;

— (opMupoBanue y oOydaronmxcss OCO3HAHHOTO MOHWMAHUSI BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHMHMYECKUX 3HAHUW 11 OOBSICHEHHWS KIIOYEBBIX HJIAEH W mpodieM
COBPEMEHHOW XUMUH, IJs1 OOBSCHEHUS W TPOTHO3UPOBAHMS SIBICHHUM, WMEIOIINX
€CTEeCTBEHHO-HAYUHYIO MPUPOAY; FPAMOTHOTO PEIICHUS TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHUSA, aHAIM3a M OIEHKU C TO3UIMI HKOJOTUYECKON OEe30MacHOCTH
MOCJIEACTBUM OBITOBOM M TMPOU3BOJCTBEHHOM [ESATEIHHOCTH 4YEJIOBEKa, CBSI3aHHOMC
XUMHUYECKUM MPOU3BOJICTBOM, UCTIOJIB30BAHUEM U MEPEePaObO0TKOI BEIIECTB;

— yIIIyOJICHHE TIPEJICTABIICHUN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX JIJIs
NpUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSIXUMUUYECKUX
SIBJICHUM, UMEIOITUX MECTO B MPUPOJE, B MPAKTUUECKON JEATEIHOCTU U TTOBCETHEBHOM
YKU3HHU.

B nnane peanuzanuy nepBooYepeIHbIX BOCIUTATENHBIX H Pa3BUBAIONTNX (QYHKIIUN
I[EJIOCTHOM CHUCTEMBI CPEeIHETO 00111eT0 00pa30BaHMS PU U3YUCHHUH MPEAMETa « X UMHUSD)
Ha yrIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKKE IEJIH U 33/1a4H1,KaK:

— BOCNHUTAaHHE YOEKIEHHOCTH B IMO3HABAEMOCTH SIBIICHUW NPUPOJbI, YBaKEHUS
K TPOIIECCY TBOPYECTBA B OOJACTU TEOPETHYECKUX M MPUKIATHBIX HCCIETOBAHUM
B XMMHH, (POPMUPOBAHUE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU;

— pa3BUTHE MOTHBAILIMU K 00YUYEHHIO U MO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
¥ CAaMOBOCTIMITAHUIO HA OCHOBE YCBOEHUS O0IIEUEITIOBEUECCKIX IIEHHOCTEH;

— pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CroCOOHOCTEH oOydJaronmuxcsi, (OpMHUpPOBAHWE y HUX CO3HATEIHHOTO OTHOIICHUS
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K C€aMOOOpa30BaHMIO W HEIPEPHIBHOMY OOPAa30BaHMIO KaK YCIOBUIO YCIEIIHOM
npo(heCCHOHATIBHOM M OOIIECTBEHHOM JESATENIbHOCTH, OTBETCTBEHHOIO OTHOIIECHUSK
CBOEMY 3/I0POBbIO U IOTPEOHOCTH B 310pOBOM 00pase *KHU3HHU;

— (opmupoBaHNe YMEHUI 1 HABBIKOB Pa3yMHOI'O IPUPOIONOIb30BaHUS, PA3BUTHE
IKOJIOTUYECKON  KyJIbTypbl, = NPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-IIOJE3HOM
9KOJIOTMUYECKOH I€ATEIbHOCTH.

OO1ee ynCiIo 4acoB, pEeKOMEHJAOBAHHBIX ISl M3YYEHHs] XUMUU HA YTIIyOJIEHHOM
ypoBHe, — 204 yacos: B 10 knacce — 102 vaca (3 yaca B Heznento), B 11 knacce — 102 vaca
(3 gaca B HezeniO).



COJEPKAHUE OBYUYEHUA

10 KJIACC

Teopernvyeckue OCHOBbI OPraHU4eCKON XUMHUU

[IpeameT m 3HaYEHHWE OPTraHUYECKOW XWUMHUHU, MPEACTABICHHE O MHOT000pa3uu
OPraHUYECKUX COCIUHECHUN.

DNEeKTPOHHOE CTPOCHHE aTOMa YIJIepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BanentHbpie BO3MOXKHOCTH aToMa yriaepoaa. XHMHUYECKas CBSI3b B OPraHMYECKHX
coequHeHMsIX. Tumbl ruOpuUaU3alid aTOMHBIX opOHTanell yriepojga. MexaHU3MBbI
00pa3oBaHMsl KOBAJICHTHOM CBA3M (OOMEHHBIH M JIOHOPHO-AKIENTOPHBIN). THIIbI
NEPEKPBhIBAaHUSI aTOMHBIX OpOMTaNei, 6- U m-cBsi3u. OauHapHas, ABOWHAS M TpOHHAas
cBsi3b. CiocoObI pa3phiBa CBsI3€H B MOJIEKyJiax OpraHudeckux BemiecTB. [loHsTHEO
CBOOOJHOM pajuKaje, Hykieoduse u aaeKTpodue.

Teopusi cTpoeHust oprannueckux coeauHeHuid A.M. ByTiepoBa U COBpeMEHHbIE
MPEJICTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HAYEHHE TEOPUM CTPOECHUSI OPraHUYECKHX
coeMHEeHU. MoJNeKysipHble M CTPYKTypHbIe (opmyinbl. CTpyKTypHBIE (HOPMYIIBI
pa3IMuYHBIX BHUAOB: pa3BEPHYTasA, COKpall€HHas, CKenerHad. M3omepusa. Buael
W30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIC A(PPEKTHl B MOJEKyIax
OpraHUYEeCKUX COCAUHEHUHN (MHAYKTUBHBIN U Me30MEPHBIN 3 (DEKTHI).

[IpenacraBnenne o  kinaccupUKAIMM  OpraHWYecKux  BemecTB. [loHsatue
o (yHkmoHanpHOU Tpytme. I'omonorus. 'omonorudeckue psapl. CucTeMaTndecKas
HOMeHKkJIaTypa opranudeckux coeauHeHud (IUPAC) u TpuBuHanbHble Ha3BaHUS
OTAEIBHBIX IIPEACTABUTEIICH.

OcobenHoctn W Kilaccu(ukanus OpraHuYecKux peakuuid. OKHCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPraHUUECKON XMMUHU.

JKCIepUMEHTAIbHbIE METOAbI H3YYEeHHS BellleCTB U UX MpeBpalleHn i

O3nakomiieHre ¢ 00pa3liaMyu OpraHMYeCKUX BEIIECTB U MaTepraiaMi Ha UX OCHOBE,
OMBITHI TO TMPEBPAIICHUI0 OPTraHWYECKUX BELIECTB IPU HArpeBaHUM (IUIABIICHUE,
oOyTJIMBaHKE U TOPEHNE), KOHCTPYHPOBAHUE MOIEIICH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yriesoaopoabl

Ausnikanbl. ['oMosnoruueckuil psiji ajnkaHoB, oOmias ¢Gopmyia, HOMEHKIATypa U
U30MepUsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN aJKaHOB, Sp -
ruOpuau3aiysi aTOMHBIX OpOuTajeil yriepoaa, 6-cBa3b. Kongopmepvi. Ouznyeckue
CBOICTBA AJIKAHOB.

XWMHYECKHUE CBOMCTBA QJIKAaHOB: PEAKIUU 3aMEIICHHs, HW30MEpU3aIuH,
JETUAPUPOBAHUS, IUKIU3AINKA, TUPOJIN3a, KPEKWHra, ropeHus. [IpedcmasieHueo
MexaHuzme peaxkyuil paouKaibHO20 3aMeujeHUsl.

Haxoxnenue B mpupoae. CriocoOb! OTy4YeHHs U TPUMEHEHNE ATKAHOB.

Huknoankanel. OOmas ¢opmysa, HOMEHKIarypa W uzomepusa. OcobeHHOCTH
CTPOCHUS W XUMHYECKHX CBOWCTB MasbIX (IUKJIOMPOIIAH, ITUKIOOyTaH) U OOBIYHBIX

(III/IKJ'IOHeHTaH, III/IKJ'IOFCKC&H) IMUKJIOAJIKaHOB. CriocoOsbl IMOJIYy4CHUs W IPUMCHCHHC
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LUKJIOAJKAHOB.

Ankenbl. ['oMosiormueckuil psii ajlKeHoB, o0OmIas QopMyia, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJKEHOB, Sp>-THOPUAN3ALMS
aTOMHBIX OpOuTaliel yriiepoaa, 6- U m-cBsizu. CTPYKTypHasi U reoMeTrpuyeckas (1uc-
TpaHc-) uzomepus. Ouznyeckre CBOKWCTBA aJKEHOB. XMMUYECKHE CBOMCTBA: PEAKIIMU
IPUCOEINHEHNS, 3aMEIIEHUS B O-IIOJIOKEHUE MPU JABOMHOW CBS3H, NOJIMMEPU3ALUN U
okucinenus. [lpedcmaenenue o mexaHuzme peakyuu 31eKmpoPuibHO20 NPUCOEOUHEHUSL.
[IpaBmiio MapkoBHuKOBa. KadecTBeHHBIE peakIMd Ha JABOMHYIO CBs3b. CrocoObl
NOJIyYEHUS] U IPUMEHEHHUE AJIKEHOB.

Anxanuensl. Krnaccudukanus ankaaueHOB (COMPSHKEHHbBIE, W30JMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHMS U XHUMHUYECKHUX CBOWCTB
CONPSDKEHHBIX OUEHOB, 1,2- u 1,4-npucoenuuenue. [lomumepusanus cOnpsiKEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHUE aJIKaIuEHOB.

Ankunbl. ['oMonorudeckuil psij ajdKWHOB, oOmas QopMyia, HOMEHKIATypa
U U30MepHus. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
rudpuau3anys aTOMHBIX opOuTane yriepoma. DuU3MYECKHE CBOWCTBA AKWHOB.
XHWMHYECKHE CBOWCTBA: PEAKLMM IMPUCOCIAUHEHMS, JUMEPU3allUd W TPUMEPHU3ALNH,
okucneHusi. KucinotHele CBOWCTBA aJIKMHOB, MUMEIOIIMX KOHIEBYIO TPOHHYIO CBSI3b.
KauecTBeHHble peakuuu Ha TpoWHYIO cBs3b. CrnocoObl MOMY4YEHUS U IPUMEHEHUE
AJIKWHOB.

ApomaThdeckue yriieBoJaopoibl (apeHsl). ['oMosiorudeckuii psii apeHoB, 00Ias
dopMyIia, HOMEHKJIaTypa U U30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30Ma. [lpasuno apomamuunocmu, npumepsl apoMamudecKux cOeOUHeHuUll.
dusnyueckre CBONCTBA apeHOB. XMMHUYECKHE CBOMCTBA O€H30Ja W €ro TOMOJIOTOB:
peakluMH 3aMelleHrs B OEH30JbHOM KOJIbLIE W YTJIEBOAOPOJHOM pajuKale, peakinu
MPUCOEIMHEHHUSI, OKUCIIEHUE TOMOJIOTOB OeH3011a. [Ipedcmasnenue o mexanusmepeaxyuil
anekmpoguivrnozo samewenus. llpencraBieHne 00 OPUEHTHPYIOIEM JEWCTBUU
3aMecTUTelled B OCH30JbHOM KOJbIIE Ha MpUMEpPE AIKWIbHBIX PaJUKaJOB,
KapOOKCUJIBHOM, THUJIPOKCHJIBHOM, aMHUHO- M HUTPOrPYIIbl, aTOMOB TaJOr€HOB.
Oco0eHHOCTH XMMHYECKUX CBOWCTB cTHpona. Ilomumepusanus cruposa. CrocoOb
MOJIyYEHUS] U IPUMEHEHUE ApOMATUUYECKUX YIJIEBOJIOPOOB.

[Ipuponnsiii ra3. IlomyTtHbie HedTsHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KamenHnblli yrosb ¥ TpoAyKThl ero mnepepadoTku. CrocoObl mnepepaboTku HeDTHU:
MEPETOHKA, KPEKUHI (TePMHUYECKHM, KaTadUuTUYeCKui), pPUPOPMHUHT, MUPOIH3.
[IponyxTsl nepepaboTku HEPTH, UX IPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEK/y PA3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOAHBIX  YIJIEBOAOPOAOB. Peakuuu
3aMEUIEHUs rajJoreHa Ha TUIPOKCOTPYIILY, HUMPOSPYNNRY, YUAHOSPYNNY, AMUHOSDYRNY.

JlelicTBUE Ha TaJOreHIPOU3BOAHBIE BOJAHOTO M CHOUPTOBOrO pacTBOpa MIETOYH.
B3aumoneiicteue JUrajJorcHajaKaHOB C MarHueM W  ILIUHKOM. Ionsmue
0  Memauloopeanuyeckux coeouHenusx. VICTONb30BaHUE  TaJOTCHIPOU3BOAHBIX
YTJIEBOJOPOIOB B OBITY, TEXHUKE U IPU CUHTE3€ OPTaHUYECKHUX BEIIECTB.



JKcNnepuMeHTAIbHbIE METOIbI H3YUYeHHS BeleCTB 1 UX NMpeBpalleHn

N3yuenue ¢puznueckux CBOMCTB YrieBOAOPOJIOB (PaCTBOPUMOCTD), KAYECTBEHHBIX
peakiuii yrieBoAOPOIOB Pa3IMYHbBIX KiIaccoB (oOeciBeunBaHUE OPOMHOW WIIM UOTHOU
BOJIbl, pacTBOpa MEpMaHTraHaTa Kajius, B3aUMOJCHCTBUE alleTUJIEHA C aMMHAYHbIM
pactBopoM okcuaa cepebpa(l)), kauecTBeHHOE OOHapy>KeHHE YTJepojia U BOAOPOIaB
OpTraHUYECKUX BEIIECTBAX, OJIYYEHHUE ATUJIIEHA U U3YYEHUE €r0 CBOMCTB, 03HAKOMIICHHE
¢ koymekuusmMu «Hepte» u «Yroapy, ¢ oOpa3liamu 1uiacTMacc, KayuyKOBU pPE3UHBI,
MOJIEIUPOBAHUE MOJIEKYJT YTIIEBOIOPO/I0OB U FaJOTr€HIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucsopoacoaep:kamnue opranudeckKue coeIuHeHus1

[IpenenvHbie ogHOATOMHBIE CIUPTHL. CTpoeHUE MOJIEKYJ (Ha MpUMEpe MEeTaHoJIa U
sTaHona). ['omomormueckuii psig, obOmas ¢dopMmyna, H30MepUs, HOMEHKJIATypau
kinaccudukanus. Duznueckue CBONCTBA MPEACIBbHBIX OJHOATOMHBIX  CIUPTOB.
BonopoaHnbie CBA3M MEXIY MOJIEKYJIAMU CIIUPTOB. XUMHUYECKUE CBOMCTBA: PEAKIIUU
3aMelIeHus, JAETHApaTalii, OKHCICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU H
HEOpPTaHUYECKUMH KuciaoTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIHPTHI.
JleficTBue 5TaHOJa W METaHOJA Ha oOpraHu3M uenoBeka. CrocoObl TONyYEHUS U
MIPUMEHEHUE OJTHOATOMHBIX CITIUPTOB.

[Ipocteie >dupsl, HOMeHKIaTypa W uzomepus. OCOOECHHOCTH (PUIHMUECKUXU
XUMHYECKUX CBOMCTB.

MHOroaTtoMHbIE€ COUPTHI — STUIIEHTIIUKOJIb U TIulepuH. u3nyeckue u XuMUYeCKUe
CBOMCTBA:  pEakUMH  3aMEIICHUS, B3aUMOACHCTBHE C  OpPraHUYECKHUMHU U
HEOPTaHUYECKUMH KHCJIOTaMH, KAa4eCTBEHHAs pEaklHsi Ha MHOTOATOMHbBIE CIIHPTBHI.
Ilpeocmasnenue o mexanuzme peaxyuti HYK1eo@uibHo2o 3ameujeHus. JlecTBUe HA
opranusm 4esnoBeka. CriocoObl MoTyYeHus U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3AMMHOE BIUSHUE THAPOKCOTPYIIIBI U O€H30JIbHOTO
anpa. @usnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB (peHoJa.
KauectBennnie peakinuu Ha (eHos. ToxcuuHOCTh (eHosna. CrocoObl MOTydeHUs H
npuMeHneHue dpenona. @enondopmanbiaeruaHas cMoia.

KapOoHunbHble COETMHEHUS — albJACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpymmbl. ['OMojoruueckue psiibl adbJerujOB U KETOHOB, oOOIIas
dbopmyna, n3oMepusi 1 HOMEHKJIaTypa. @PU3nUecKkrue CBONCTBA albJACTHI0B U KETOHOB.
XUMUYECKHE CBOMCTBA QIBJIETUJIOB W  KETOHOB: PEAKIUU NPUCOECAUHEHUS.
Ilpeocmasnenue o mexanuzme peaxyuii HyKieopuibho2o npucoeounenus. OKHCIEHNE
aNbJIETUIIOB, KAueCTBEHHbIE peakiuu Ha anpieruabl. CrnocoObl TOJNYy4YEHHUS U
MIPUMEHEHUE aIbJAETUIOB U KETOHOB.

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJl KapOOHOBBIX KucJOT. M3omepus m HoMeHkatypa. Du3MUecKue CBOWCTBA
OJIHOOCHOBHBIX TMpeNeiIbHBIX KapOOHOBBIX KHUCIOT. BojoponaHbie CBS3U MEXIY
MOJIEKYyJIJaMd KapOOHOBBIX KHCJIOT. XUMHUUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuus ATepUPUKALMM, PEAKIUU C y4YacTHEM YTJIEBOJOPOJHOIO  pajuKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHOU KUCIOTHI. [IOHSATHE O MPOM3BOJHBIX KapOOHOBBIX



KHCIIOT — CJOXHBIX 3QUpax, areuopuoax, 2ano2eHaHsuopuodax, amuoax, HUmMpuiax.
Mmuoroo0Opa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOMCTB HEMNpPENEIbHBIX H
apoMaTHYECKUX KapOOHOBBIX KHCJIOT, TUKApOOHOBBIX KHCIOT, TUIPOKCUKapOOHOBBIX
kucyoT. [IpencraBurenyu BhICIIMX KapOOHOBBIX KUCJIOT: CTEAPUHOBAS, TATBMUTHHOBAS,
OJICMHOBAS, JIUHOIe6as, NUHOIeH06as KUCIOThl. CrocoObl MOMYy4YEeHHs U MPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonormyeckuid psia, oOmas ¢opMmyna, H30MEpUs U
HOMEHKJIaTypa. PU3UYECKUE U XUMUYECKUE CBOMCTBA: TUAPOJIU3 B KUCIION U IIEJTOYHOU
cpeze.

Kupwr. Ctpoenue, GuU3NUYECKHEe W XUMUYECKHUE CBOWCTBA JKUPOB: THAPOIH3
B KUCJION U 1Iesno4Hoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEpKAIIUX OCTATKU
HeTpeeTbHBIX JKUPHBIX KUCIOT. JKUphl B MpUpoIe.

MpbI1a Kak COJM BBICIIUX KapOOHOBBIX KHUCIIOT, HX MoIoIlee neicTBue. [lonsmue
o cunmemuyeckux morowux cpeocmaax (CMC).

OO6mras xapaktepucTtuka yrieBonoB. Knaccuduxarus yrieBojoB (MOHO-, IH-H
nonucaxapuabl). MoHoOcaxapuabpl:  TJOK03a, (pykKTo3a, earakmosa, pubosa,
oe3zokcupuboza. DuU3NUECKHe CBONCTBA W HaxOoXjaeHuWe B mpupoae. DOTOCUHTES.
Onmuueckas uzomepus. Konvuamo-yennas maymomepusi HA npumepe MOJIeK) bl
2NII0KO3bl, Npoekyuu Xeyopca, o0- u P-anHomepvl 2n0K03bl. XUMUYECKHE CBOMCTBA
[JIFOKO3bI: PEAaKIMU C YYaCTHEM CHHUPTOBBIX W aJbJAETMAHON TpyII, CIUPTOBOE U
MOJIOYHOKHCII0€ OpokeHue. [[puMeHeHue TiII0K03bl, €€ 3HaUCHUE B KU3HEACATEIbHOCTU
opranusma. Jlucaxapuabpl: caxapos3a, MajabTo3a U Jakmo3a. BoccTaHaBiauBarolmue H
HEBOCCTaHaBJIMBAIOIIKE qucaxapubl. ['uaponus aucaxapuaos. HaxoxieHue B mpupoie
u npuMeHenue. llommcaxapunapl: Kpaxmall, TJIHMKOTeH U 1emnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, IIMKOT€Ha U UEeJUTI0I103bl. PU3HYEeCKHE CBOMCTBA KpaxMalia u
LEJUTIONI03bl. XMMUYECKHE CBOMCTBA KpaxMmalla: THUPOJIM3, KAaYeCTBEHHAs peaKius
C uogoM. XHMHUYECKHE CBOMCTBA IEJUIIOJIO3BI: THUAPOJU3, TOJIydyeHue 3(PUpoB
1eJUTr0103b1. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKcnepuMeHTAJIbHbIE METOIbI H3YUYeHHsI BelleCTB M X MpeBpalleHni

PacTBOpUMOCTB pa3iMyHbBIX COUPTOB B BOJIE€, B3aUMO/JICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHUE OTWJIOBOTO CIHMPTa B aJbJIETHJ HA PACKAIEHHOM MEIHOU MPOBOJIOKE,
OKHUCJICHHE OTHJIOBOTO CIHpPTa JUXPOMATOM Kaiusg (BO3MOXKHO UCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), KAayeCTBEHHBIE PEAKIMA Ha aibJAeTuibl (C THUIPOKCHIOM
muammuncepedpa(l) u rugpokcuaom meau(Il)), peakiust raunepuHa ¢ TUAPOKCHUIOM
meau(ll), xmmudeckue CBOMCTBAa pPacTBOpa YKCYCHOW KHCIOTBI, B3aUMOJCHCTBUE
pacTtBopa MOKO3bl ¢ ruapokcuaom meau(ll), B3aumonencTBue Kpaxmalia ¢ HOJO0M,
pEIIeHNe IKCIIEPUMEHTANBHBIX 3a7ad 1Mo TeMaMm «CrupTel U peHomnsy, «KapOoHoBbIE
KUCTOThI. Cl0KHBIE 3()UPBD).

A30Tcoaep:Kalie OpranndecKkne coeTHHeHus
AMHHBI — OpraHMYECKHWE IPOM3BOJIHBIC amMMmHuaka. Kiaccupukanus aMHHOB:
aaTHIecKue W apoMaTUYECKUE; TICPBUYHBIC, BTOPUYHBIE M TpeTHUHbIC. CTpOCHHE

MOJIeKyJ, obmas QopMyna, u30Mepus, HOMEHKIAaTypa W (PU3MYECKHE CBOMNCTBA.
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XHUMHYECKOE CBOMCTBA alM(PaTHUEeCKNX aMUHOB: OCHOBHBIE CBOWCTBA, AIKUIIMPOBAHUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C A30TUCTOM KUCIOTON. COoNu alKUIIaMMOHMUS.

AHWIMH — NpeACTaBUTENb aMHHOB apomMaTHdeckoro psna. CTpoeHHe aHWJIMHA.
B3aumHoe BiusiHME TpyInn aTOMOB B MOJEKyJie aHWIMHA. OCOOCHHOCTH XUMHYECKHX
cBoiicTB aHunuHa. KauecTBeHHble peakiuu Ha aHWIMH. CHocoObl TOMyYeHUs U
npuMeHeHue anddarndeckux aMuHoB. [lomydyenne anunnHa u3 HUITPOOEH30Ia.

Amunokuciotel. Homenknatypa u m3oMepus. OTaenbHbIE NPEACTaBUTENH O-
AMUHOKUCJIOT: TJIMLUWH, alaHWH, (eHUIaIaHUuHt, Cepun, 2Lymamuno8ds KUCioma, ITU3uH,
yucmeun. Onmuyeckas uzomepus amurnoxuciom. D- u L-amunokuciomor. usnueckue
CBOMCTBA AMHUHOKHCIOT. XHWMHUYECKHE CBOWCTBA AMHHOKHUCIOT KakK amM(pOTEpHBIX
OpraHUYEeCKUX COEAUHEHUH, peakluusl MOJMKOHACHCALMH, OOpa30BaHHE MENTUIHOU
cBsaA3U. brosornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 IENTUIOB.

benku kak npupoaHbie noaumepsl. [lepBuyHas, BTOpu4Has U TpeTUYHAs CTPYKTypa
OenkoB. XMMHUYECKHE CBOMCTBAa OENKOB: THAPOJIN3, ACHATypalus, KayeCTBEHHBIE
peakiuu Ha OeKH.

llonamue 06  aszomcoodepicawux — 2emepoYUKIUYECKUX COeOUHEHUSIX.
Tupumuounosvie u nypunoevie ocnosanus. Hykneunosvie Kuciomol.: cocmas, cmpoeHue
u buono2uueckas poo.

JKCcNepUMEeHTAJIbHbIE METO/IbI H3YUYeHHs BelleCTB 1 UX NMpeBpalleHnH

PactBopeHue OenkoB B BOjJE, JeHATypalus OEJNKOB MpPU HArpeBaHUU, I[BETHHIC
peakiuu Ha OeJIKH, pelIeHUE IKCIEPUMEHTANIbHBIX 3a7a4 M0 TeMaM «A30TcojiepKaIiue
OpraHU4ecKue coelMHeHus» U «Pacno3HaBaHne OPraHUYECKUX COCTUHEHUIN.

BbicokoMoJIeKyIsIPHBIE COCANHEHUS

OCHOBHbIE TIOHSATUSL XHMHUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHHM: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHB MOJIMMEPHU3aLluH, CPEIHAS MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJUMEpU3alus U
NoJIMKOHACHCauus. [Ipedcmasnenue o cmepeopecyisipHocmuy U HAOMOAEKYIAPHOU
CMpYKmMype Noaumepos, 3d6UCUMOCHIb CEOUCE NOAUMEPOS OM UX MOJEKVIAPHO20 U
HAOMONEKYIAPHO20 CIMPOEHUSI.

[lomumepnsle  marepuanbl.  IlmactmMaccel  (MOAMATUIICH,  MOJUIPOIHIIEH,
MOJIMBUHUIIXJIOPHUI, MOJINCTUPOT, MOJIMMETHUIIMETaKpHUIIaT, MOJINKApOOHATHI,
noJIdTUIICHTEpePTaat). Y THiM3aIus 1 nepepadoTKa IIacTHKA.

DnacToMepbl: HaTypalbHBbIA KaydyK, CHHTETHYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIM, H30MPEHOBBIN) U cuUIUKOHbI. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, WIEPCTh, IIENK), HWCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIaBCaH).

Tlonumepuvl cneyuanbno2o Hazuauenus (megQiou, Keeuap, 31eKMpOnPOBoOsUjUe
nonumepul, buopasnazaemvle NOIUMEPDL).

BKCHepI/IMeHTaHLHbIe METO/IbI U3YICHHUSA BCIIECCTB H UX npeBpameHnﬁ
O3HaKoOMJICHHE C 06p33HaMI/I IMPUPOJHBIX N UCKYCCTBCHHBIX BOJIOKOH, ILJIaCTMACC,
Kay4yKOB, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/a4 I10 TEMC «Pacrno3naBanue mjiacrMacc u
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BOJIOKOH).

PacuérHble 3a1aun

Haxoxnenne MoieKyIsspHO# (hOpPMYJITbI OPTaHHYECKOTO COSTUHEHHUS 10 MaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSINIUX B €r0 COCTaB, HAXOXKICHHE MOJICKYJISIPHON (POpPMYIIbI
OPTraHUYECKOTO COeIUHEHHs M0 Macce (00BEMY) MPOJAYKTOB CrOpPaHUsl, MO KOJUYECTBY
BemecTBa (Macce, OOBEMY) TMPOJAYKTOB PEAKIUM WM/WIM  HUCXOJHBIX BEIIECTB,
YCTAaHOBJICHHE CTPYKTYpPHOU (DOpPMyYIJIbI OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYCCKUX CBOMCTB HIIM CIIOCOOOB TIOJIYYCHHS, OTIPEISICHUE JOJIM BBIX0/1a TIPOAYKTa
pEaKIUK OT TEOPETUIECKUA BO3MOKHOTO.

MesxknpeaMeTHbie CBA3H

Peanmuszanus MeXnpeaMETHBIX CBA3€M IIPU HU3YUYEHUU OPraHUYECKOW XUMHUB
10 kymacce OCYIIECTBISETCS Yepe3 HMCIOJIb30BaHME KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSATUM, MPUHATHIX B OTAEIBHBIX MPEAMETaX €CTeCTBEHHO-HAYYHOTO
IUKJIA.

OOmue ecTecCTBEHHO-HAY4YHbIE TOHSTHS: SBJICHWE, HAy4HbIH (AKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiIacCupuKaius, HaOIIOJACHUE, W3MEpPCHUE,
AKCTIEPUMEHT, MOJIE/b, MOJICIMPOBAHHUE.

®du3sukKa: MaTepusi, aTOM, JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUN
YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHO€ COCTOSHHME BEIIECTBa, (u3nyeckue
BEJIMYUHBI, €JIMHULIBI UBMEPEHUSI, CKOPOCTh, SHEPIHs, Macca.

buonorusi:  kierka, opraHu3M, OJKOcucTeMma, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, AaBTOTPO(HBIA W TeTepoTpO(dHBIA THUN MNUTAHUS, OpOKEHUE,
dboTocuHTe3, IbIXaHue, OCJKHU, YTIIEBO/IbI, JKUPbI, HyKJIEHHOBBIEC KUCJIOTHI, ()EPMEHTHI.

['eorpadus: mosne3Hbie HCKOMaeMble, TOTUIURO.

TexHoJIOTUs: NMUILEBBIE MPOAYKTHI, OCHOBBI PAIllMOHAILHOTO TMUTAHUS, MOIOIIUE
CpPEACTBa, MAaTEPUAJIbI U3 UCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernueckne 0CHOBbI XMMHUU

Atom. CocTaB aTOMHBIX siiep. XUMHYECKUH 3neMeHT. M3otonsl. Kopnyckynapro-
B0IHOBOU  Oyanusm, 08oUcmeerHas npupooa snexkmpona. CTpoeHUe HIEKTPOHHBIX
0007104€K aTOMOB, KBAHTOBBIE YHCJIa. DJHEPTETHUECCKUE YPOBHU U MOAYPOBHU. ATOMHBIC
opOutanu. Knaccudukaius XUMAYECKUX JIEMEHTOB (s-, p-, d-, f~3JIEMEHTHI).

Pacnipenenenuie 3ieKTPOHOB MO aTOMHBIM OPOUTANIAM, APUHYUN MUHUMYMA IHEPIUl,
npunyun Ilaynu, npaeuno Xynoa. DIEKTpOHHBIE KOH(GUTYpaIllMd aTOMOB JJIEMEHTOB
NEPBOr0O—YETBEPTOrO NEPUOAOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUU, SJIEKTPOHHBIE
KoHpurypauu UOHOB. [lonamue 06 d>Hepeuu uOHU3AYUU, IHEPIUU CPOOCMBA
K 9J1eKmpOHY. DNEKTPOOTPULIATEIBHOCTb.

ITepuonnueckust 3akoH U Ilepuoguyeckas cucrema XUMUYECKUX dieMeHTOB [[.U.
Menneneena. CBs3b nepuogudeckoro 3akoHa u [leproauueckoit cucTeMbl XUMAYECKUX

AJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
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CBOMCTB XMMHYECKHUX IJIEMEHTOB ¥ 00pa3yeMbIX UMM ITPOCTHIX U CJIOKHBIX BEIIECTB 10
rpynmnaM M IepuoAaM. 3HaueHWe nepuoauyeckoro 3akoHa [[.M. Menneneesa.

XuMudeckass CBSI3b. Bwuapl XMMHYECKOM CBS3M. KOBAJICHTHAs, HOHHAas,
MeTanyeckas. MexaHu3mbl 00pa3oBaHUsS  KOBAJICHTHOM  CBSI3U: OOMEHHBINU
JIOHOPHO-AKIENTOPHBIN. DHeprusi W JuinHa CBs3u. [lonsipHOCTH, HANpPaBIEHHOCTH U
HACBIIIAEMOCTh  KOBAJICHTHOM CBA3U. KparHele cBaA3u. Bojpopoanas  CBs3b.
MexMOJIEKYIISIPHBIE B3aUMOAECHCTBHUS.

BaneHTHOCT, W BaJE€HTHBIE BO3MOXXHOCTH aTOMOB. [ ubpuouzayus amomHbIX
opbumareii. CBS3b IEKTPOHHON CTPYKTYPhI MOJIEKYJI C KX TEOMETPUYECKUM CTPOSHUEM
(Ha mpuMepe COeTMHEHUHN 3JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienre 0 KOMIUIEKCHBIX cOeIUHEHUsIX. CocTaB KOMILJIEKCHOTO HOHA:
KOMIUIEKCOOOpazoBatenb, JHUranisl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHbIX CcOeOuHeHuti. 3HAaYeHUE KOMIUIEKCHbIX  coeauHeHuil. [lonsarue
0 KOOPJIMHAIIMOHHOW XUMUHU.

BemectBa ~ MOJNEKYJApHOTO M HEMOJEKYJSIPHOTO  CTpPOE€HUs.  THIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIECTB.

[lonatue o nucnepcHbBIX cucTeMax. VMcTuHHbIe pacTtBOpbl. [Ipedcmasnenue
0 KonouoHvlx pacmeopax. CrocoObl BEIpAKEHUSI KOHIIEHTPAIIMH PACTBOPOB: MacCOBasI
JIOJIS1 BELIECTBA B PACTBOPE, MOJISIpHAS KOHIEHTpalusa. HachlllleHHbIE U HEHACBIIIICHHBIE
pacTBOPBI, paCTBOPUMOCTh. Kpucraimmoruaparsl.

Knaccudukanuss u HOMEHKJIaTypa HEOPraHWYECKUX BelecTB. TpHUBUATbHbBIC
Ha3BaHUs OTAEJIbHBIX MPEACTABUTEIICH HEOPTAHUYECKUX BEILIECTB.

Knaccugukaiys XuMUYECKUX peakifii B HEOPraHUYECKOM U OPraHUYeCKON XUMHUH.
3aKOH COXpAaHEHUS MACChl BEIIECTB; 3aKOH COXPAHEHHUS] U MPEBPALICHUS SHEPTUU MPU
XUMUYECKUX peakiusix. TernoBbie 3QPexTsl XUMUUECKUX peakiuil. TepMoxumMudeckue
YpaBHEHHUS.

CKOpOCTh XMMHUUYECKON peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PAKTOPOB.
['omoreHHsIe U reTEpOreHHbIe peakunu. Katanus n katanm3aTtopsl.

OOpatumbie U HEOOpaTHUMbIE peakIMu. XUMUYECKoe paBHOBecue. Koncmanma
Xumuyeckozo paeHnogecus. PDakTOppl, BIUAKOIIME HA MOJO0XKEHUE XUMUYECKOTO
paBHOBECHUS: TEMIEpaTypa, [aBJICHUE U KOHLEHTPAlUW BEIIECTB, YYaCTBYIOUIUX
B peakuu. [Ipuniun Jle Hlarense.

DnekTponuTrueckas aucconuaiys. CUibHBIE M cla0ble AIEKTPOHThl. CTerneHb
nucconuanvi. Monnoe npoussederue 600vi. Cpena BOMHBIX PACTBOPOB: KHCIIOTHAs,
HeWTpanbHas, enoyHas. Bogopoausiii nmokaszarens (pH) pactBopa. ['maponu3s conei.
Peakmun noHHoro ooOMeHa.

OKHUCIUTENBHO-BOCCTAaHOBUTEIbHBIC peakiiui. CTeneHb oKucaeHusi. OKUCIUTENb U
BOCCTAHOBHTEIb. [ [poriecchl OKUCIEHNS U BOCCTAHOBJICHUS. BakHEeNIIEe OKUCIIUTEHN U
BOCCTAHOBHUTEIH. METO/T 3JICKTPOHHOIO 0ajaHca. DJIEKTPOJIN3 pacTBOPOB U PACILJIaBOB
BCILICCTB.

BKCHepI/IMeHTaHLHbIe METO/AbI U3YICHHUSA BCIIECCTB H UX npeBpameHHﬁ

Paznoxxenue IIEpOoKCHaa BOAOPOAA B IMIPUCYTCTBHM KaTajlu3aTopa, MOJICIU
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KPUCTAJUIMYECKUX PEMIETOK, MPOBEACHUE PEAKUUNA HOHHOTO OOMEHa, ONpEIECICHUE
CpeIbl pacTBOPOB C MOMOIIBI0 HHIWKATOPOB, U3YUYCHHUE BIUSHUS PA3INIHBIX (PaKTOPOB
HAa CKOPOCTh XMMHUYECKON PEAKLINH U MOJIOKEHNE XUMUYECKOTO PABHOBECHS.

Heoprannyeckasi xumust

[Tonoxenne HemetaiuioB B [lepuoanyeckoit cucteMe XuMu4yeckux nemMenToB (.M.
MeHieneeBa 1 0COOEHHOCTU CTPOEHUS UX aTOMOB. DPU3NYECKHE CBOMCTBA HEMETAILIOB.
AnnoTponus HEMETALIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u yriaeposa).

Bomopon. Ilomyuenue, ¢usndeckue #W XUMHUYECKHE CBOWCTBA: PEAKINH
C METaJUlaMM M HEMETajulaMHu, BOCCTAaHOBUTEINbHbIC CBOMCTBa. I'mapunbl. TonaugHvle
971eMEeHMbI.

lamorensl. Haxoxaenwe B mpupoe, CIOCOOBI MONy4YeHHS, (DU3HUECKHE U
XMMHUYECKUE CBOWCTBA. ['amoreHoBomopoabl. BakHelme KUCIOpOACOaepKaIIue
COEIMHEHHs TaloreHoB. JlabopaTOopHble W MPOMBIILJIEHHBIE CIOCOOBI IMOITYYEHUs
rajgoreHoB. [[ppuMeHeHre rajoreHoB U UX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHble ¥ MOPOMBIIIJIEHHBIE CIOCOOBI MOJYyYEHUS
kuciopoaa. uznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOpPOAa U O30HA.
OKcuapl U IEPOKCUBI.

Cepa. HaxoxaeHue B mpupo/ie, CriocoObl MOMyueHUs, PU3NIECKUEe U XUMUUECKUE
cBorictBa. CepoBonopoa, cyiabhuabl. Oxcun cepoi(1V), okcun cepri(VI). CepHucras u
CepHasi KUCJIOTHI U X coiar. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHeHue cepbl
" €€ COeIUHECHU.

A301. HaxoxaeHue B MpUpoje, CrocoObl MoaydeHus, (GU3UYECKUe U XUMHUECKHE
CBOMCTBA. AMMHAK, HUTpUIbl. OKCUJIBI a30Ta. A30THUCTAs U A30THASI KUCJIOTHI U UX COJIU.
Oco0EeHHOCTH CBOMCTB a30THOW KHUCIOTHIL. IIprMeHeHHe a30Ta U ero COoeAMHEHUH.
A30THBIE YJI00pEHUSI.

®dochop. Haxoxnenwe B mnpupojge, cHnocoObl TMOJaydeHHus, GU3NYECKUEU
xuMuueckue cBoicta. @ochuasl u pochun. Oxkcuanl hochopa, pochopras kuciorau
e€ comu. Memaghocghopnas u nupogpocghopnas  kuciomol,  Gpocgopucmas u
Gocpoprosamucmasn kuciomsi. [lpumenenue docdopa u ero coequnenuii. Dochopusie
ya0OpeHus.

VYraepon, HaxoxAeHUE B MpUpoje. AioTpornHbie Mogudukanuu. Ou3ndeckue u
XUMUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, O00pa3oBaHHBIX yriepomoMm. Okcun
yriepona(ll), okcun yrinepona(IV), yronpHas xucinora v €€ coild. AKTUBUPOBAHHBIN
yIroib, aocopoyus. @Dynnepenvl, 2pageH, yenepooHvle HanompyoOxu. l[lpuMeHeHue
MIPOCTHIX BEIIECTB, 00PA30BAaHHBIX YIJIEPOJOM, U €r0 COSTUHECHHUIA.

Kpemuuii. HaxoxaeHue B mOpupoje, CIOCOObI TMOJydeHUs, (U3UYECKUE
u xumuueckue cpoiictBa. Oxcupg kpemHusi(IV), kpeMHueBass KHUCIOTA, CUJIMKATHI.
[IpumeneHue kpeMHUs U ero coequHennii. CTeKI10, ero MojayuyeHue, BUIbI CTEKIIA.

[Tonoxxenne wmerauioB B llepuognyeckom CUCTEME XMMHUYECKUX JJIEMEHTOB.
Oco0EeHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0UEK aTOMOB METaJUIOB. Pacnpocmpanenue
XUMUYECKUX DJIeMeHmMOo8-Memanios 6 3emuou xope. OOmmMe ¢GU3NYECKUE CBOWCTBA
MeTa/ioB. [IpuMeHeHune MeTauioB B ObITY U TeXHHUKE. CITaBbl METAJIOB.
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DNEKTPOXUMHYCCKUI s HanpsDKeHUH MeTawtoB. OOIMe crnocoObl MOTyYeHHS
METAJUIOB: THUAPOMETAJUTYPTHUs, TUPOMETALTYPrus, 3jeKTpoMmeTamutyprus. I[lonsTreo
Koppo3uu MeTaIToB. CITocOObI 3aITUTHI OT KOPPO3HUH.

O6mass xapaktepuctuka wMeTauioB [A-rpynmbl  Ilepuoanueckoil  cuctemsl
XUMUYECKUX 3JeMeHTOB. Hartpuil u kanuii: mosydyeHue, GU3NYECKUE U XUMUYECKUE
CBOWCTBA, NPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHHM.

O6mass xapaktepuctuka wmetamwioB IIA-rpynnel  Ilepuoandeckoit cHUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB. Maruuii v Kajupluil: mojdyuyeHue, pusndeckue u XUMHIECKUe
CBOWCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB M MX coeAuHEeHUH. JKECTKOCTH BOABI U
CIocoOblI €€ yCTpaHeHHS.

ATIOMUHMI: TIOTy4YeHue, (PU3NYecKue W XHUMUYECKHE CBOWCTBA, MPUMCHEHHE
MPOCTOTO BEIIECTBA M €r0 coeMHEeHU. AMGPOTEpHBIE CBOMCTBAa OKCHAA U THIPOKCHIA
ATIOMUHHS, TUAPOKCOKOMILIEKCHI aJTFOMUHHSL.

OOmasi  xapakTepucTHka  MeTauioB  nmobounbix  moarpymm  (b-rpymm)
[Tepnoanueckor CUCTEMbI XUMHUYECKUX DJIEMEHTOB.

DU3MUECKUE W XUMHUYECKHE CBOWCTBA XpoOMa MU €ro coeauHeHuil. OKCUIbl u
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u aUXpOMaThl, UX
OKUCJIUTEIIbHBIE CBOMCTBA. [loyyeHrne u npuMeHeHne Xxpoma.

DOU3NYECKNE U XMMUUYECKUE CBOMCTBA MAPTaHIA U €T0 COCAMHEHUM. BaxkHenime
coenuHenus  mapranna(ll), wmapranuna(lV), wmapranna(VI) wu  mapranma(VID).
ITepmaHranat kajius, €ro OKMCIUTEIBHBIE CBOMCTBA.

duznyeckue M XMMHUYCECKHE CBOMCTBA Jkene3a M ero coeauHeHui. OKCHIBI,
ruapokcuasl U conu keneza(ll) m xeneza(lll). IlomydyeHue u mpuMEHEHHE XKeje3a
Y €r0 CILUIaBOB.

OuU3n4ecKkne U XUMHUYECKUE CBOMCTBA MeIM U €€ coenuHeHud. llomydeHuen
MIPUMEHECHUE MEJIU U €€ COCTUHECHUM.

[uuk: nonydenue, GpU3NUECKUE U XUMUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA
OKCHJA Y THAPOKCUJIA I[IUHKA, TUIPOKCOKOMIUIEKCHI [IMHKA. [[pMeHeHre IMHKa U €ro
COEJIMHEHUM.

JKcNepuMeHTAIbHbIE METOIbI M3Y4Y€eHH S BelleCTB U UX NMPeBpalleHuil

N3yuenne oOpas3ioB HEMETAJIOB, TOpeHHue cephl, ¢ocdopa, Kene3a, MarHHUsIB
KHCJIOPOJE, U3YUYEHNE KOJUIEKIMN «MeTalbl U CIJIaBbl», B3aUMOAECHCTBHE IIEIIOYHBIXH
IEJI0YHO3EMETBHBIX METAJJIOB C BOJOM (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUATIOB),
B3aMMOJECHUCTBUE LIMHKA MU JK€JIe3a C PACTBOPAMM KHCJIOT U IIEJI0YEU, KAUECTBEHHBIE
pEaKUMM Ha HEOPraHWYECKUE AHUOHBI, KaTHOH BOJOpPOJAa MU KATHOHBI METAJIOB,
B3aMMOJEHUCTBUE TUIPOKCUIOB AIFOMUHUSA U [IMHKA C PACTBOPAMU KHUCIIOT U LIEJIOYEH,
pelIeHnEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMaM «l amorensn», «Cepa u €€ COeTMHEHUS»,
«A30T u dochop U UX coeaquHEHUD», «METaITbl TJIaBHBIX MOATPYII),
«MeTtanibl TOOOYHBIX TOATPYIID.

XUMUA ¥ KH3Hb
Ponp xuMum B oOecrieueHHWH YCTOWYHMBOrO pa3BUTHs udenoBeuecTBa. [loHsTHE

O HAY4YHBIX MCTOAAX IIO3HAHWA W MCTOJOJOIMHM HAYYHOI'O HCCICAOBAHMHA. HaquLIe
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MPUHITUIIBI  OPTaHU3AIMA XHUMHYECKOTO TPOM3BOACTBA. [IpOMBINIIIEHHBIE CIOCOOBI
NOJIyYeHHUs] BaXKHEWINMX BeELIECTB (HAa MpUMEpe MPOU3BOJCTBA aMMHaKa, CEpHOU
KHUCIIOTBI, MeTaHoJia). [IpombIlieHHBIE CIOCOOBI TOJYYCHHS METaJIOB U CIUIABOB.
XUMHYECKOE 3arpsi3HCHHE OKPYKAIOMIeH Cpeabpl W ero mocienctBus. Illpobaema
nepepabomku omxo0008 u nooouHvlx npooykmog. Poib XumMuM B o0OecredeHuun
SHEPTreTUYECKON O€30MaCHOCTH. [Ipuryunsl «3e1EHOU XUMUUY.

XuMHS ¥ 370pOBbE YelioBeKa. JIekapcTBeHHBIC cpeACcTBa. [IpaBuiia HCIIOIb30BaHUS
JICKapCTBEHHBIX MpenapaTtoB. Poiab Xumun B pa3BUTUN METUITUHBI.

XWUMHS UK. OCHOBHBIE KOMIIOHEHTHI, MHUINEBbIe A00aBku. Ponbs xumuus
obecrieueHnH MUIIEBON OE30MaCHOCTH.

Kocmernueckne wu mapdroMmepHble cpeactBa. beitoBas xumwus. [IpaBuia
0€301acHOr0 UCTOJIb30BaHUSI MPEeNapaToB OBITOBON XMMHUHU B MOBCETHEBHOM KU3HMU.

XUMUS B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepUaibl (LIEMEHT, OCTOH).

XuMHS B CEIIbCKOM X03sicTBe. OpraHudecKkrue 1 MUHEPAIbHbBIE YI00peHUI.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIC MaTepHalibl, KpPacKW, CTEKJIO, KepaMmHKa.
Mamepuanwi ons snexkmponuxu. Hanomexnonozuu.

PacuérHble 3axauu

Pacuérel: Maccel BemecTBa WM 00bEMaA Ta3oB IO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0BEMY OJHOTO M3 yYAaCTBYIOIIMX B PEAKI[MU BEILECTB, MACCHI
(0ObEma, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO U3 BEIICCTB HUMEET
npuMecHu, wmacchl (00BEéMa, KOJIMYECTBA BEIECTBA) MPOAYKTAa PEaKIUH, €CIH
OJHO W3 BENIECTB JAHO B BHUJE pacTBOpa C ONPEACIEHHOW MAacCOBOM JI0JEH
pPacTBOPEHHOTO BEIIECTBA, MAcCCOBOM JOJW W MOJISIPHOM KOHUEHTpPAllMM BEUIECTBAB
pacTBope, J0JIM BBIXOa MPOIYKTa PEaKIUK OT TEOPETUUECKH BO3MOXKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanusi MeXNpEeIMETHBIX CBSI3€M MPU U3y4YEHUHU OOIIEH W HEOpraHW4YeCKOM
xuMuH B 11 KJlacce OCyIIecTBIsSETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TMOHSTUWA, TAK U MOHATUH, PUHATHIX B OTACJIBHBIX MPEAMETaX €CTECTBEHHO-
HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TIOHSATHS: SBJICHHE, HAyYHBIM (DAKT, THUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHHTE3, KiIacCU(UKAIMs, TNEPUOJIUIHOCTh, HAOJIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MO/JIEJIb, MOJICIIMPOBAHHE.

®du3uKa: MaTepus, MUKPOMUP, MAKPOMUP, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOMBI, PaJUOAKTUBHOCTh, MOJIEKYJa, SHEPreTUUYECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSHUE BEIIECTBA, WJCATBHBIN Ta3, (PU3NYECKHE BEITUYHHBI,
€MHUIIBI U3BMEPEHUSI, CKOPOCTbh, SJHEPT U, Macca.

buonorus: kierka, opraHu3M, SKocHcTema, Ouocdepa, MeTadoIu3M, MaKpo-
U MHKPODJIEMEHTBI, OCJIKH, >XUPBI, YIJIEBOJbI, HYKJICHUHOBBIC KHCIOTHI, (hPEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SYHEPTUU B IKOCUCTEMAX.

['eorpadusi: muHepanbl, TOpPHBIE IOPOJBI, IOJE3HBIE HCKOMAEMBbIE, TOIUIMBO,

pecypchl.
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TexHomorusi: XuMHUYECKas INPOMBIINIJICHHOCTb, MCTAJLIIYpIusad, CTPOUTCIIbHBIC
MaTepHuaJibl, CEIIBbCKOXO03SIMCTBECHHOE IMpOMU3BOACTBO, IHIICBAA IIPOMBIIIIICHHOCTD,
Q)apMaHeBTI/I‘-IeCKaﬂ IMPOMBIINIJICHHOCTDb, ITPOU3BOACTBO KOCMCTHYCCKHX IIPCIIapaToB,
IMPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPpUAJIOB, JJICKTPOHHAA IIPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B  CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa « XUMHUs» Ha YPOBHE CPEAHETO OOIIETO
00pa3oBaHMs BBIACJIECHBI CJEAYIOIIME COCTABISIONIAE: OCO3HAHHE OOYyYarOUIMMUCS
POCCUWCKOM  TPaKIaHCKOM  MJACHTUYHOCTH;, TOTOBHOCTH K  CaMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH M CaMOOMPEIEICHUIO; HaJIM4Yhe MOTHBAUUMU K OOYYEHHIO;
TOTOBHOCTB M CIIOCOOHOCTH 00YyYaroUIMXcsi pyKOBOJCTBOBATHCS IPUHATHIMU B 00I1IECTBE
OpaBWiIaMd W HOpPMaMy [OBEIEHHMS; HAJU4YME€ IPAaBOCO3HAHUSA, SKOJOTMYECKON
KYJbTYpPbI; CHOCOOHOCTh CTaBUTh LIEJIA U CTPOUTD KU3HEHHBIC TUTAHBI.

JInuHOCTHBIE ~ pe3yJbpTaThl  OCBOEHUS  HIpeaMeTa  «XUMHUS»  OTpaxkaroT
c(hOPMUPOBAHHOCTh  OMNbITA [IO3HABATEJIBHOW M  MPAKTUYECKOW JIESITEIbHOCTU
oOy4aromuxcst B IpoLecce peann3alii 00pa3oBaTeabHON AeSITENbHOCTH.

JInuHOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  NIpeaMera  «XUMHUsS»  OTpaxaror
cOpPMUPOBAHHOCTh ~ OMbITA TO3HABATENLHOM M  NPAKTHUUECKOH  JEsTebHOCTU
oOyyJaroumxcs B Ipouecce peann3anuu o0pa3oBaTeIbHON AESITEIbHOCTH, B TOM YUCIIE B
YacTH:

1) rpakaaHCKOr0 BOCIIUTAHUS:

OCO3HaHUSI OOYYAIOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX TpaB U OOSI3aHHOCTEH,
YBKEHUS K 3aKOHY U ITPABOIOPSIKY;

MPEACTABICHUS O COIMATILHBIX HOPMAaxX U MpaBUJIaX MEXKIMYHOCTHBIX OTHOILICHUM
B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKON AESATEILHOCTH IMPHU CO3JaHUM YUEOHBIX
MIPOEKTOB, PEUICHWHU YYEOHBIX W TO3HABATEIbHBIX 3aJ]1ay, BBHIMOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh ¥ TPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI
JPYTHUX TIPU aHAU3E PA3IMYHBIX BUJIOB YICOHOH ACATEIHHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS

IIEHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY M  HAydyHOMY  HaCIEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K TMPOIECCYy TBOpYECTBA B OOJACTH TEOPUM U TPAKTUYECKOTO
MPUJIOKEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JAHHBIC HAYKU €CTh Pe3yJIbTaT JIUTEIbHBIX
HAOJIOACHUHM, KpPOMOTJIUBBIX 3KCHEPUMEHTAIbHBIX IMOMCKOB, MOCTOSHHOTO TpyJa
YYEHBIX U MIPAKTUKOB;

MHTEpeca U TO3HABATEJIbHBIX MOTHBOB B TOJIYYEHHH U MOCJIEAYIOIIEM aHAJIM3e
uH(MOpPMAIUU O NEPEAOBBIX TOCTHHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:
HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOTO TOBEACHUS;
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CITOCOOHOCTH OLOCHUBATbL CHUTyallMHh, CBA3AHHLBIC C XHUMHYCCKHMMMU ABJICHUAMU,HU
MMPpUHUMATh OCO3HAHHBIC PCIICHUS, OPUCHTUPYSACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBIN
OCHHOCTH,

T'OTOBHOCTH OLICHHUBATDH CBOE IMOBCACHHUC U ITOCTYIIKU CBOUX TOBapI/IHleﬁ C HOBI/IHI/Iﬁ
HPAaBCTBCHHBIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUu1 HOCJIGI[CTBI/Iﬁ IMOCTYIIKOB;

4) dopMupoBaHHs KyJIbTYPHI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 3J0pOBOT0o U 0€30MacHOro 0opasa >KM3HU, HeOOXOIUMOCTH
OTBETCTBEHHOTO OTHOILICHHS K COOCTBEHHOMY (U3NYECKOMY U ICUXUYECKOMY
3/I0POBbIO;

coOMroieHusT TpaBWil  0O€30MacHOro OOpalleHHuss C BelecTBaMU B OBITY,
MIOBCEIHEBHOM JKU3HU, B TPYAOBOH EATEILHOCTH;

MOHUMAaHMsI LIEHHOCTH TPaBWJI UHIAUBHUIYyaJbHOTO U KOJUIEKTMBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBHI W HENPUATUS BPEAHBIX MPUBBIYCK (YHOTpeOsIeHUs
AJIKOT0JIs, HAPKOTHUKOB, KypEHHS);

S) Tpy10BOro BOCIIMTAHUSA:

KOMMYHUKATHBHOW KOMITETEHTHOCTH B y4€OHO-UCCIIE0BATEIIBCKON AESTEIHPHOCTH,
0OI1IECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUIAX JESITEIIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacCTHE B PEIICHUU MPAKTUYECKHUX 3aJlad COLIMAIbHOMN
HaIpaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIb);

WHTEpeca K MPAKTUIECKOMY M3yUCHHUIO MPOodeCcCHii pa3IngHOTO POAa, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HaHUN 110 XUMHUH;

YBaXXEHUS K TPYY, JIIOJISIM TpyJa U pe3yiabTaTaM TPyAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYyATHHOU TPAaCKTOpUHU 0Opa30BaHMSI,
Oynyiuiei mnpodeccuu W peanu3ali COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
00I1IeCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUS :

AKOJIOTMUYECKU 1€]1€CO00pa3HOro OTHOLIEHUS K NpPUpPOJie KaK HCTOUYHUKY
CYIIIECTBOBAHMS KU3HU HA 3eMJIC;

NOHMMaHHUs TJ00AlIbHOIO XapakTepa 3KOJOTMYECKMX MpoOjeM, BIUSHUS
DKOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE IPUPOJIHON U COLMATIbHON CPEBI;

OCO3HaHHUSI HEOOXOIMMOCTU HCIOJIb30BAaHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PAILMOHAIIBHOIO ITPUPOOIIOIb30BaHHS;

AKTUBHOI'O HENIPUATHUS JEHCTBHM, NMPUHOCAIIMX BpPEI OKPYKAIOLIEH IPUPOIHOU
Cpelle, YMEHHs IPOrHO3UPOBaTh HEOJATONPUITHBIE 3KOJOTMYECKUE IIOCIENCTBUSA
IIPEANPUHAMAEMBIX IEHCTBUM U NIPEJOTBPAILATh UX;

HaJU4Msl PA3BUTOIO DJKOJOTMYECKOTO MBIIIIEHUS, JKOJOTUYECKON KYJIBTYPBI,
ONbITA JEATEIBHOCTH JKOJOTHYECKOM HAIIPaBICHHOCTH, YMEHHUs PYKOBOJACTBOBATHCS
UMU B [I03HABATEIbHON, KOMMYHHUKAaTUBHON U COLMAIIHOM MPAKTHUKE, CIIOCOOHOCTU U
YMEHMSI AKTUBHO IPOTUBOCTOSTH UIEC0JIOTHH XeMopoouu;
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7) IEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0OLIECTBEHHOM MPAaKTUKH;

MOHUMAaHWMsI CTICIM(PHUKN XUMHU KaK HayKd, OCO3HAHUS €€ poyid B OPMHPOBAHUU
paIMOHaTFHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUHM  IIJIOCTHOTO  MPEACTaBICHUS
00 OKpy’KarolleM MUpe KaK O €IMHCTBE MPUPOABI U YEJIOBEKa, B MO3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pPeIIeHnH MpoOieM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JIJIS COBPEMEHHOM IIMBHIIIN3AIINN: B €€
TYMaHHUCTUYECKOW HAIMpPaBICHHOCTH M BAXXHOM pOJM B CO3JAaHUM HOBOM 0asbl
MaTepuaIbHOU KYJIbTYpHl, B PEIICHUU TJIOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, YHEPTETHUECKOM, MUIIIEBON M SKOJIOTHYECKO 0€30MacHOCTH,
B Pa3BUTUU MEIULMHBI, 00ECIIEUCHUH YCIOBUH YCIEUIHOTO TPyJda M 3KOJOTHYECKH
KOM(pOPTHOM KU3HU KXKIOTO YieHa 00IIeCTBa;

€CTECTBCHHO-HAYYHON TPAMOTHOCTH: MOHUMAaHHS CYIIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BAaTh MOJydaeMble
3HAHUA U1 aHAllM3a U OOBSICHEHUsS SIBICHHUN OKPY’)KAIOIIEro MUPA U MPOUCXOISAIINXB
HEM W3MEHEHUH, YMEHHS JeJaThb OOOCHOBAaHHBIC 3aKIIOYEHHS Ha OCHOBE HAYYHBIX
($aKTOB ¥ UMEIOIINXCS TAHHBIX C [EJIbI0 TIOMYyUEHUS TOCTOBEPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSTEIHHO HCTOJIh30BaTh XUMUYECKUE 3HAHUS I PEIICHUS
npo0JIeM B peasbHBIX KU3HCHHBIX CHTYAIIHsX;

WHTEpeca K MO3HAHUIO0, UCCIIEI0BATEIBCKOM e TEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00Pa30BaHMIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHH 10 XUMHH B COOTBETCTBHH C XU3HCHHBIMH
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3IUYHBIX cdepax MNpoPecCHOHATHHON
JeSTSIIEHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS MPOTPaMMBI [0 XUMHUH Ha YPOBHE
CpemHero o0IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTST dbopMupoBaHus MHUPOBO33PEHUS 00y4JaroIuXCcst
MEXIUCHUIUIMHAPHBIE (MEXIpeaIMEeTHbIE) OOIleHayyHble TOHATHUS, OTpa)karolue
IIEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CHICIU(PUKY METOIOB MMO3HAHUS, HCTIOIh3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepwusi, BEIECTBO, SHEPTUs, sIBJICHUE, MPOIECC, CUCTEMA,
HAy4YHBIA (paKT, IPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIECIOBAHUE,
HaOJII0/ICHHE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpCalbHble Yy4eOHbIC JeWCTBUs (ITO3HABATENIbHBIE, KOMMYHHUKATHUBHEIE,
peryisTuBHbIE), obecnieunBarone GpopMupoBanrue (QyHKIHMOHATBHOW TPAMOTHOCTU U
COIMATTbHOW KOMIETEHITHH 00YYarOIINXCS;

CIIOCOOHOCTh OOYYAIOIIMXCS HWCIIOJIb30BaTh OCBOCHHBIC MEKIUCIUILIMHAPHEIE,
MHUPOBO33pEHUYECKIE 3HAHUS U YHHBEpCaJIbHbIC YUeOHBbIC EHCTBUS B IMO3HABATEIHHOU
Y COLIMAIIBHOM MPAKTHUKE.
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MeranpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBIAJICHUE YHUBEPCATbHBIMU YUYEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMU.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIC ACHCTBUS
ba3oBbie 1oruyecKkue AeCTBUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyalU3UpOBaTh MpodIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OTIpEeIeNIATh 1eJIU IeATEIbHOCTH, 33/1aBasi MapaMeTphl U KPUTEPUU UX JOCTHKEHHUS,
COOTHOCHUTH PE3YJIbTaThl ACSITEILHOCTU C OCTABICHHBIMU 1IEJISIMU;

MCIIOJIb30BaTh IPU OCBOCHUH 3HAHHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIIETSTh
XapakTepHble MpPU3HAKH TMOHATUN M YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE NOHATUS JUIsl OOBSACHEHUS OT/IEIbHBIX (DAKTOB U SBJICHUI;

BbIOMpaTh OCHOBAHMSA U KPUTEPHUH JUIsS KIACCU(PUKALUU BEIIECTB M XUMHUYECKHX
peakuuii;

yCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSA3U MEXIY M3y4aeMbIMH SBICHHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXKIeHHUS (MHIyKTHUBHbBIE, IEAYKTUBHBIC, TI0 aHAJIOTHH),
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHMS B PACCMAaTPUBAEMBIX SIBICHUSX,
(opMyIHpOBaTh BHIBOBI M 3aKIIOUCHHUS;

OPUMEHATh B TMPOLIECCE TO3HAHMS HCIOJIb3yeMble B XUMHUHU CHMBOJUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPa30BHIBATH MO/ICIbHbBIC MPECTABICHUS — XUMUYECKHI 3HAK
(cuMBOJ) 37EMEHTa, XUMHUUYEcKas (popMmyJia, YpaBHEHHE XUMHYECKON peakiuu — Ipu
peleHuN Y4eOHBIX MO3HABATENBHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHATh Ha3BaHHBIC
MOJIETIbHBIC TIPEJCTABICHUS MJS BBIABICHUS XapaKTEPHBIX IMPU3HAKOB H3Yy4aeMbIX
BEIIECTB U XUMHUUECKHUX PEaAKIIUA.

Ba3oBhle uccienoBarejabcKHe JeHCTBHA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEMIECTB U XUMUYECKUX PEAKIIMIA;

dbopmyIHMpoBaTh LEAN U 3aJla4yd UCCIIEIOBAHMS, UCIIOIb30BaTh MTOCTABICHHbBIC
1 CAaMOCTOSITEIbHO C(hOPMYJIMPOBAHHBIE BOMPOCH B KAUYE€CTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JUIsi (POPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXK/ICHUI;

BJIAJICTh HABBIKAMH CaMOCTOSATEIBHOTO MJIAHUPOBAHUS U IPOBEACHUS YUCHUUECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHMsI HAONIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yJsibrar, (GopmyliupoBaTh 000OIICHUS U
BBIBOJIBI OTHOCUTEJIBHO JIOCTOBEPHOCTU pPE3yJbTAaTOB MCCIIEIOBAHUsI, COCTaBIISThH
000CHOBaHHBIN OTYET O IPOJIETaHHON paboTe;

MpUOOPETATh OMBIT YYEHUYECKON MCCIIEeI0BATEILCKON U MTPOCKTHOM JIEATETbHOCTH,
POSIBJISITH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSATEILHOMY ITOMCKY METOJIOB PEIICHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJA0B ITO3HAHUSL.

Pabora ¢ unpopmanuei:
OPHEHTHUPOBATLCSA B PA3IMYHBIX MCTOYHHMKAX WHGPOpMAMK (HAYIHO-TIOMYJISIpHAs
JUTEpaTypa XMMUYECKOTO COJEpKaHUs, CIpaBOYHbIE 1mocodusi, pecypcsl HTEpHETA),
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aHAIM3UPOBAaTh MH(POPMALIUIO PA3JIMYHBIX BUJIOB U (POPM IpPEICTaBICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(bopMyIUpOBaTh 3aMPOCHl U TPUMEHSTH Pa3IMYHbIE METOJIBI IIPU MOUCKE U 0TOOpE
uHbOpMaIuu, HEOOX0IUMOH JIJIsl BHITTOJIHEHUS YUEOHBIX 3a]1a4 ONPEeIEHHOTO TUTIA;

npuoOpeTaTh  OMNBIT  HWCHOJIb30BaHUS  MH()OPMAMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUIA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TpeAcTaBiIeHUs UHPOpMAIUU
(cxembl, TpaduKH, JUarpaMmbl, TaOJUIIbI, PUCYHKHU U IPYTHUE);

WCIIOJIb30BaTh HAy4YHBIN SI3BIK B Ka4eCTBE CPEICTBA MPH paboTe ¢ XUMHUYECKOU
uH(popMaIuen: IPUMEHATh MEXIIPEMETHBIEC (PU3NUYECKHEe U MAaTEMAaTUYECKUE) 3HAKU U
CUMBOJIBI, (HOPMYJTBI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

MCIOJIb30BaTh 3HAKOBO-CHMBOJIMUYECKHUE CPEJICTBA HATJISTHOCTH.

KoMMyHHKaTMBHbIE YHHBEpPCAJIbHbIE YUeOHbIE JeiCTBUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYX)TaeMOM TEeMbl B XOJE AHAJIOTa W/WIU
JMCKYCCHH, BBICKA3bIBaTh HJEH, (OPMYIMPOBATH CBOW NPEIIOKCHHUS OTHOCHTEIHHO
BBITIOJIHCHUS TPEJIOKEHHOM 3a1a4H;

BBICTYNaTh C TMPE3CHTAIMCH pPEe3yJIbTaTOB TO3HABATEILHOW JCATEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIbHO WU COBMECTHO CO CBEPCTHUKAMH TIPU BBIMOJTHECHUHU
XUMHUYECKOTO J3KCIEPUMEHTa, MPAKTUYECKOH padOThl 10 HCCIICOBAHUIO CBOMCTB
M3Yy4YaeMBbIX BEIIECTB, pean3allii y4eOHOTro MpoeKTa, U (POPMYIHPOBATH BBIBOJIBI 11O
pe3yabTaTaM TPOBEACHHBIX HCCIEAOBAHMM MYTEM COTJIACOBAHUS TMO3UIMA B XOJIE
00Cy>KJIeHHUsI 1 0OMEHa MHEHUSIMU.

PeryasiTuBHble YHHBEpCAJbHbIE YU4eOHbIE JeCTBUS

CaMOCTOSITENIbHO ~ TUIAHUPOBAaTh W OCYIIECTBIATH CBOIO  IMO3HABATEIBHYIO
NESTeNIbHOCTD, Ompenensss e€ Lend W 3aJayd, KOHTPOJIMPOBaTh M 1O MeEpe
HEOO0XOMMOCTH KOPPEKTUPOBATH M TaracMblid aJITOPUTM JIEHCTBUI NP BHITIOTHEHUN
y4EOHBIX U HCCIIEI0OBATEILCKUX 3ajad, BbIOMpaTh Haubosee 3hPEeKTUBHBIN CIIOCOO UX
pelIeHUs ¢ YU4ETOM IMOJIyYEeHHs HOBBIX 3HAHUI O BEUIECTBaX U XUMUYECKUX PEAKLIUsX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JIEATEIBHOCTH HA  OCHOBE CaMOaHajiu3a
Y CAaMOOIICHKH.

[TpenmeTHbIC pe3yIbTaThl OCBOCHUSA IPOTPaMMBbI o XUMHH
Ha yriyOn€HHOM YpOBHE Ha YPOBHE CpeIHEro oOIIero o0pa3oBaHUsl BKIIOYAIOT
cnenuduIeckre s y4eOHOTO TpenMera «XuUMUS» HaydyHble 3HAHUS, YMECHHS |
CHOCOObI AEMCTBUI MO OCBOCHMIO, MHTEPIPETALMU U NMPEOOpPa30BaHUIO 3HAHUMN, BUIIBI
JESTEJIbHOCTH 10 TMOJyYEHUI0O HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX
y4eOHBIX CUTyaIlUsiX, a TaKKe B pEalbHBIX >XU3HEHHBIX CHUTYaIlUAX, CBSI3aHHBIXC
xuMmHen. B nmporpamme mo XMMHM HpPEeIMETHBIE PE3YJIbTaThl MPEACTABICHbI M0 roJam
U3YYCHUS.
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INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOEHUsI Kypca «OpraHudeckasl XUMHsS» OTPa)kKaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUNA: O MECTE M 3HAYEHUH OPraHUYECKOU XUMUU
B CHCTEME €CTECTBEHHBIX HayK M €€ posi B OOECIEUEHUU YCTOWYMBOTO Pa3BUTHS
YeJIoBEYEeCTBa B PELICHUHM TMPOOJIeM 3KOJOTUYECKOM, HHEPreTUYECKOW M IMHUIIECBOU
0€30MacHOCTH, B PAa3BUTHUM MEIUIIUHBI, CO3JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX
HUCTOYHUKOB DJHEPTrUU, B OOECIEUEHWH PaAIMOHAIBHOTO MPUPOIOIIOIH30BAHNSA,
B (()OPMHUPOBAHUHM MUPOBO33PEHHUS U OOIIEH KyJIbTYyphl YEJIOBEKA, a TAK)KE IKOJIOTHIECKH
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM CpEIE;

BJIAJIEHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPAsi BKJIFOUAET: OCHOBOMOJIAraroIiue
MOHSATUS — XUMHYECKUM DJIEMEHT, aTOM, SIAPO U AJEKTPOHHAsi 000JI0UKa aToma, s-, p-, d-
aTOMHBIE OpOWTAJId, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aTroMa, THOPHIH3aIius
aTOMHBIX OpOuTasei, MOH, MOJIEKYJa, BAJICHTHOCTD, AJIEKTPOOTPUIIATEILHOCTh, CTEIICHb
OKHUCJICHUS, XUMHYECKasi CBSA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIepOIHBIN
ckeneT, GyHKIMOHAJIbHAS TPYIA, paJukali, CTPYKTypHble Gopmyibl (pa3BEpHYTHIE,
COKpallléHHbIC,  CKEJIETHBbIC), M30MEpUs CTPYKTYpHas HW  IPOCTPAHCTBEHHAs
(reoMeTpuueckasi, onmuueckas), W30MEpPbl, TOMOJIOTUYECKHN PsA, TOMOJIOTH,
YTJIEBOJIOPO/IbI, KUCIOPOJ- U a30TCOAEpKAIINE OPraHUYECKUE COSAUHEHUsI, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAWMHEHUS; TCOPUU, 3aAKOHBI
(nepuonnueckuii 3axkoH .M. MenneneeBa, Teopusi CTPOCHUS OPraHUYECKUX BEILECTB
A.M. DbytnepoBa, 3aKOH COXpaHEHUSI MAaCChl BEUIECTB, 3aKOH COXPAHEHHUS W
IIPEBPALLEHUS SHEPTUU MPU XUMHUUYECKUX PEAKIUSAX ), 3aKOHOMEPHOCTH, CHMBOJINYECKUIM
SI3BIK XMMUU, MUPOBO33pPEHUYECKHUE 3HAHUS, JIEJKAIE B OCHOBE MOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTH XUMUUYECKUX SIBJICHUH; MPEICTABICHUS O MEXaHM3MaX XUMHUYECKUX
peaKkuuii, TEepPMOANHAMUYECKUX M KUHETHUYECKUX 3aKOHOMEPHOCTSIX WX NPOTEKAHUS,O
B3aMMHOM BJIMSIHUM aTOMOB W TpyNn aTOMOB B MOJIEKydaX (MHAYKTUBHBIA H
Me3oMepHbI 3¢ dektsl, opueHtantel | u Il poma); Qaxronoruueckue CcBeICHUS
O CBOICTBax, COCTaBe, IOJYYEHWH U OE30MACHOM HCIOIb30BAHUM BaKHEHIIINX
OpPraHUYECKUX BEIIECTB B OBITY W NPAKTHUUECKON MESITEIBHOCTH YEJIOBEKAa, OOIIUX
HAy4YHBIX TMPUHLUINAX XHUMHYECKOTO TPOM3BOJCTBA (HAa TMpPUMEPE MPOU3BOJICTBA
METaHOJIa, TIepepaboTKu HEPTH ),

c(OPMUPOBAHHOCTh YMEHUI. BBIABISATh XapaKT€pPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh KX B3aUMOCBS3b, KCIOJIb30BATh COOTBETCTBYIOUIME MOHSTUS IIPU
OMHCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHEHUM;

c(hOPMUPOBAHHOCTH YMEHHIA:

UCIOJB30BaTh XUMHUYECKYI) CHUMBOJIUKY JJISI COCTAaBJICHHUS MOJICKYJISIPHBIXH
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIMEHHBIX M CKEJETHBIX) (POpMys OpraHUYECKHX
BEIILIECTB;

COCTaBJIAITh YpPAaBHEHUS XHMHUYECKHX pEAKIUA UM PACKpPhIBaTh HUX CYIIHOCTb:
OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHUS JICKTPOHHOTO
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OaslaHca 3TUX peaKkIHil, peakuuii HOHHOTO OOMEHa MyTEM COCTaBJICHUS UX MOJIHBIX U
COKpAIlEHHBIX HOHHBIX YPaBHEHUM;

M3TOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB ISl WIUIIOCTPALIMM UX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHMN: YCTAaHABIMBATH NPUHAMIECKHOCTh HU3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB MO UX COCTABY U CTPOCHUIO K OMPeNeIEHHOMY KJacCy/TpyImie
COCMHEHUN, dasamb UM Ha3BaHMs 10 cuctematuuecko HomeHkinarype (IUPAC) u
npueooums TPUBUAIBHBIE HA3BaHUA JUISl OTJEIBHBIX IMPEICTaBUTEIEH OpPraHUYECKUX
BEIIECTB  (ATWJIEH, AaleTWIEeH, TOJYOJd, TJUUEPUH, OJTHICHIJIHMKOJIb, (PEHOJI,
dbopmanbieru, arneTanbAeTh/l, aleToH, MypaBbHHAs KHUCJIOTa, YKCYCHas KHUCIOTa,
CTEApUHOBAs, OJICMHOBAas, NAJIbMUTHUHOBAsI KHUCIOTHI, TJIMIMH, allaHWH, MallbTO3a,
bpyKTO3a, aHWJINH, TUBUHWUII, U30IIPEH, XJIOPOMPEH, CTUPOI U JIpyTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIPEACIIATh BUJl XUMHUYECKOW CBSI3U B OPTaHUYECKUX
cCoeIMHEHUX (KOBAJICHTHAs! U MOHHAS CBSI3b, G- U M-CBSI3b, BOJIOPOJIHAS CBSI3b);

chOPMHUPOBAHHOCTh YMEHHUS TMPUMEHATh TOJIOKEHHUS] TEOPUH  CTPOCHUS
opranuueckux BemiecTB A.M. bytiepoBa mjisi 0OBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTEIEH Pa3IMUHbIX KJIACCOB OPTaHMYECKUX
BEILIECTB: AJKAHOB, IMKJIOAJIKAHOB, AJKEHOB, AJIKAJUEHOB, aJKHMHOB, apOMATHYECKUX
YIJIEBOJIOPO/IOB, CHUPTOB, aJIbJIETHU]IOB, KETOHOB, KApOOHOBBIX KHUCJIOT, MPOCTHIX U
CJIIOXKHBIX 3(UPOB, XKUPOB, HUTPOCOCAUHEHUNW W aAMHUHOB, AMUHOKHCIIOT, OEIKOB,
yIJIEBOJOB (MOHO-, M- M TOJUCAaXapuioB), WUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXJy HHMHM  YpPaBHEHUSMH  COOTBETCTBYIOIIMX  XHMHYECKUX  PEAKIUIC
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyII;

c(hOpMUPOBAHHOCTh YMEHHMS MOJTBEPK/IaTh Ha KOHKPETHBIX MPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCAMHEHHI OT KPaTHOCTH U
TUTA KOBAJICHTHOM CBSI3U (G- U T-CBSI31), B3aUMHOT'O BJIMSIHUS AaTOMOB U TPyl aTOMOB
B MOJIEKYJIaX;

c(hOPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKHU YTJIEBOJOPOIHOIO
ChIpbs (He(Th, MPUPOJHBIN Ta3, YroJyib), CIOCOOBI €ro MepepadOTKU U MPAKTUUECKOE
MIPUMEHEHUE TTPOIYKTOB MEepepadbOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX METOAaX
MO3HAHUS — HAOJIOJACHUH, U3MEPEHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE (pEalbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHSATH 3TH 3HAHUS;

c(hOPMUPOBAHHOCTh YMEHHUSI MPUMEHSTh OCHOBHBIE OIEpallUd MbICIUTEIbHON
NEATeIbHOCTY — aHaJdu3 W CHHTE3, CpaBHEHHE, O0O0OOIleHHe, CHUCTeMaTH3alluIo,
BBISIBJICHUE MNPUYUHHO-CIICJICTBEHHBIX CBSI3€d — JUIsi U3Yy4YCHUST CBOMCTB BEIIECTB U
XAMUYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUW. BBISIBISTh B3aMMOCBS3b XHWMHUYECKUX 3HAHUMC
MOHATHUSIMU U MIPEACTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEMETOB JJIsi O0Jee
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OCO3HAHHOTO TOHUMAaHHUS CYIIHOCTH MATEPUAIbHOTO E€JUHCTBA MHUPA, UCIOJIb30BATH
CHUCTEMHBIE 3HAHUS MO OPraHUYECKOW XMMHUH Il OOBSCHEHUS U MPOTHO3ZUPOBAHUS
SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOY;

c(hOpMHUPOBAHHOCTHh YMEHHI: MPOBOJUTH PACUETHI MO XMMHUYECKUM (opMyiam U
YPaBHEHUSM XUMHYECKUX PEAKIMi C MCIOJb30BaHWEM (DU3MYECKUX BEJIMYWH (Macca,
00BEM ra3oB, KOJIMYECTBO BEMIECTBA), XapAKTEPU3YIOIINX BEMIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PACUETHI MO HAXOXKIECHUIO XUMHYECKOU (hOpMYJIbl BEUIECTBA MO M3BECTHHIM
MAacCOBBIM JIOJISIM XHMHUYECKHX D3JIEMEHTOB, MPOJYKTaM CrOpaHUs, IUJIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAaTh, AHAIM3UPOBATh U OIEHUBATHC
MO3UIIUNA DKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOM W MPOU3BOACTBEHHOM
NEeSATEIbHOCTH 4YEJOBEKa, CBA3aHHOM ¢ TmepepaboOTKOM BELIECTB, MCIOJIb30BaTh
MOJIyYCHHBIC 3HAHUS MJI TPUHSATHS TPAMOTHBIX PEIICHHH MpoOJieM B CUTYyaIusx,
CBSI3aHHBIX C XUMMEM;

c(hOpPMHUPOBAHHOCTh YMEHHUH. CaMOCTOSITEJIbHO IUJIAaHUPOBAaTh W MPOBOIUTH
XUMHUYECKUN IKCIIEPUMEHT (IMOJYyYEHUE U U3YUYECHHE CBOWMCTB OPraHUYECKUX BEILIECTB,
KaueCTBEHHBIC PEAKIIMU YTJIEBOJIOPOJIOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAITUX
OpPraHMYECKUX BEIIECTB, PELICHHUE HKCIEPUMEHTAIBHBIX 3a/lad MO PACIO3HABAHUIO
OpTraHWYECKHUX BEIIECTB) C COOJIOJCHHEM TMPaBWI OE30MaCHOTO  OOpalleHus
C BEIIECTBAMU U JIaDOPATOPHBIM 000PY10BaHUEM, (POPMYIUPOBATH L€ UCCIIEIOBAHUSA,
NPEACTaBIATh B pa3UuyHON (opMe pe3ynbTaThl JKCIEPUMEHTa, aHAJIM3UPOBATh W
OIIEHUBATh UX JI0OCTOBEPHOCTb;

c(OpMHPOBAHHOCTh YMEHUIA:

COONIO/IaTh TMpaBHJIa JKOJIOTMYECKH IEJIeCO00pa3HOro TMOBEJACHUsI B OBITYH
TPYIOBOW JIESITEIBHOCTH B MEJISIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYXKAOIIEH
MIPUPOHON CPeJIbl U TOCTHXKEHUS €€ YCTONYUBOTO PAa3BUTHS,

OCO3HaBaTh OINACHOCTh TOKCHUYECKOIO JICHCTBHS HAa JKUBbIE OpPraHU3MBbI
OIPEICTIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs CMbICH TTokazaress 111K

aHAIM3UPOBATh II€JIECOOOPAa3HOCTh MPUMEHEHUSI OPraHUYECKHX  BEIIECTBB
MIPOMBIIIUICHHOCTHU U B OBITY C TOYKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh ~ YMEHHMM.  OCYIIECTBJIATH  IIEJICHANPABICHHBIA  TOUCK
XUMUYECKON HH(OpMAIMKM B Pa3IUYHBIX HCTOYHMKAX (HAaydHass W y4eOHO-HaydHas
auTeparypa, cCpeAcTBa maccoBoil uMH(opmaruu, WMHTEpHET M apyrue), KpUTHYECKH
AHANU3UPOBAMb XUMUYECKYI0 MH(pOpMaLuIo, nepepabamseiéams €€ U UCNONb306ANbB
COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1auei.

11 KIIACC
[IpeameTHbIe pe3ysbTaThl OCBOEHUS Kypca «OOIIas M HeopraHuuecKas XUMUsDH»
OTPaXKaroT:
cOPMUPOBAHHOCTh ~ NPEJCTABICHUNA: O MaTepHAIbHOM E€AMHCTBE MHpa,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUW MPUPOIBI, O MECTE M 3HAYECHUH XUMHUH
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B CUCTEME €CTECTBEHHBIX HayK W €€ poju B O0ECIEUCHHH YCTOWYHMBOTO Pa3BUTHUS,B
pemeHny MmpoOJieM HKOJOTUYECKON, JHEPTeTHYECKOW M MHUIEBOH O0€30macHOCTH,B
pPa3BUTUU MEIUIIMHBI, CO3JAHUM HOBBIX MaTE€pPUAJIOB, HOBBIX MCTOYHHUKOB JHEPTUU,B
oOecrieueHUH parioHaILHOTO MPUPOAOIIOIL30BaHNUA, B (POPMUPOBAHUN MUPOBO33PEHUS
U OOIIeH KyJbTYphl YEJIOBEKA, a TAK)KE AKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0pPOBBIO ¥ IPUPOIHOMN CpELIE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPask BKIIOYAET: OCHOBOIOJIArarolme
MOHSTHUSL — XUMUYECKHM AJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AJIEKTPOHHAs 000109YKa
aToma, S-, p-, d-aTOMHbIC OpOUTAIM, OCHOBHOE U BO30YXKIAEHHOE COCTOSIHUSI aToOMa,
rUOpUAN3aLINS aTOMHBIX opOuTaneu, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, CTEIEHb OKUCIICHUSA, XUMHYECKas CBsI3b (KOBaJICHTHAas,
WOHHAs, MeTaJUInyecKasi, BOJOPOAHAs), KPUCTAUIMYECKAs pemIETKa, XUMHUYECKas
peakiusi, pacTBOpP, AJIEKTPOIUTHI, HEAJIECKTPOIUTHI, SJICKTPOJIUTHUECKAS TUCCOLMALINS,
CTENCHb JHUCCOLMAIMU, BOJOPOJHBIA MOKa3aTellb, OKHCJIUTENIb, BOCCTAHOBUTEID,
TEII0BOM 3(PHEKT XUMUUECKON peakiiuu, CKOPOCTh XUMUYECKON PEeaKIIUU, XUMUYECKOE
paBHOBECHE;, TEOPHMM U 3aKOHBI (TEOpUS DJIEKTPOJUTHUYECKOM JIMCCOIUAIUU,
nepuoanueckuii 3akoH [.M1. MenaeneeBa, 3aKOH COXPaHEHUSI MACChI BEIIECTB, 3aKOH
COXPaHECHUS U MPEBPALLCHUS YHEPTUN NIPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XAMHWHU, MUPOBO33PECHUECKHUE 3HAHUS, JISKAIIME B OCHOBE MOHMMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBJICHHH; COBPEMEHHBIC TMPEICTABICHUS O CTPOCHUHU
BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJIPHOM M HAJIMOJEKYJISIPHOM YpPOBHSX;
MPEJCTABICHUSI O MEXAaHU3Max XUMHUYECKHX PEaKUWui, TEePMOJAUHAMUYECKUX
M KHHETHYECKHMX 3aKOHOMEPHOCTSX HX IMPOTEKAHHS, O XHMMHUYECKOM PaBHOBECHUH,
pacTBOpax U JUCIEPCHBIX CUCTEMAX; (DAKTOJIOTHYECKHUE CBEACHHUS O CBOIMCTBAX, COCTaBe,
MOJIYYeHUH W O€30IaCHOM HCIIOJIb30BAaHUHU BAXKHEHINUX HEOPTraHWYECKUX BEIIECCTB B
OBITY W TPAKTUYCCKOM JEATCIIBHOCTH 4YeJOoBeKa, OOIMX HAy4YHBIX MPUHIMIIAX
XUMHUYECKOTO TPOU3BOICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUH. BBISABISITH XapaKTEPHbIE NPU3HAKKA ITOHATHH,
ycmanasiueams WX B3aUMOCBSI3b, UCNOb308amMb COOTBETCTBYIOIIAE IOHSITHS IIPU
OIMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MIPEBPAILCHUN;

c(hOPMHUPOBAHHOCTh yYMEHHS HCMOJIb30BaTh XHMHYECKYH)  CHMBOJIMKY JIJIS
cocTaBJieHUs (POpMyIT BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIIUMA, CHCTEMAaTHYECKYIO
HoMeHkIaTypy (IUPAC) u TpuBnasibHbIe Ha3BaHUS OTACIBHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OIPEJEATh BaJIGHTHOCTh U CTENEHb OKHUCIICHHS

XHMHYECKHX AJIEMEHTOB B COCIMHEHUSX, BUJ] XUMHUYIECKOM CBS3U (KOBaJICHTHAs, HOHHAS,

MeTaJlITHYecKasi, BOJIOPOIHAS ), TUIT KPUCTALTHYECKOUN PEIETKH KOHKPETHOTO BEIIECTBA;

chOPMHUPOBAHHOCTh yMEHUS OOBSICHATh 3aBUCHUMOCTh CBOMCTB  BEIIECTB

OT BHJAa XHMHYECKOW CBS3M M THUMA KPUCTAUIMUYECKON peIméTku, OOMEHHBIM
¥ JJOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;

25



c(hOpMHUPOBAHHOCTh YMEHMI. KJIACCU(PUIIMPOBATH: HEOPTAHUYECKUE BEIIECTBA M0
UX COCTaBy, XMMHYECKHME pPEaKUHUU [0 PA3IUYHbIM MpU3HAKaM (YUCITYy U COCTaBy
pearupyromux BEUIECTB, TEIIOBOMY »(h(eKTy peakiuu, H3MEHEHHIO CTeneHen
OKHCJICHUSI  DJIEMEHTOB, OOpaTHUMOCTH, YYacTHUIO KaTajau3aropa U  Jpyrue);
CaMOCTOSITENIBHO GblOUpamb OCHOBAHUS W KPUTEPUU I KIIaCCU(PHUKAIMK N3ydaeMbIX
BEILIECTB M XUMUYECKUX PEAKIU;

c(OpMHUPOBAHHOCTh YMEHUSI PACKpbhIBATh CMBICI mepuoandeckoro 3akoHa J[.U.
MeHnneneeBa M JI€MOHCTPUPOBATH €T0 CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIbHYIO U
MPOTHOCTHYECKYIO QYHKIINU;

c(hOpMHPOBAHHOCTh YMEHUMN. XapaKTepU30BaTh AIEKTPOHHOE CTPOECHHUE aTOMOB U
MOHOB XHMHWYECKHUX DJJIEMEHTOB IEPBOrO—YETBEPTOro InepuoaoB llepuonnueckoun
cuctemsl J[.MI. MeHnneneeBa, UCNONb3Ysl MOHITUS «IHEPTETUUECKHE YPOBHUY,
«QHEPreTUYECKUE TMOAYPOBHU», «S-, p-, d-aTOMHBIE OpOHUTAIN», «OCHOBHOE U
BO30Y)XJIEHHOE DHEPreTUYECKHE COCTOSHUS aTOMa»; OOBICHATh 3aKOHOMEPHOCTHU
VU3MEHEHHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUH 10 MepUoJaM U TpyIIam
[lepnonnueckont cucremsl JI.MI. MenaeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHUMN. XapaKTEepU30BaTh (OMUCHIBATH) OOIINE XUMHUUYECKHUE
CBOICTBA BEIIECTB PA3IMYHBIX KJIACCOB, 100MEepHcOamb CYIECTBOBAHUE TEHETUUECKOM
CBSI3U  MEXKJ]y HEOPraHMYEeCKMMM  BEIIECTBAMM C  [OMOIIBIO  YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUl;

chOPMHPOBAHHOCTh ~ YMEHHUS  PACKPBIBATh  CYIIHOCTH: OKHCIIUTEIIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUN TOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHca ATHX
peaKInii; peakiuii HIOHHOTO 0OMEHa MyTEM COCTaBJICHUS WX TMOJHBIX U COKPAIIEHHBIX
HMOHHBIX YPaBHEHMI; pEaKIUil THAPOJIU3a; peakluil KOMIUIEKCOOOpa3oBaHus (Ha
MpUMepe TUAPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUA);

c(hOpMHUPOBAHHOCTH YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKHIX
peAKLMM ¢ YUETOM UX IHEPIETUUECKUX XAPAKTEPUCTHUK, XapaKTEP N3MEHECHUSI CKOPOCTHU
XUMUYECKON pPEaKIMi B 3aBHCHMOCTH OT Pa3IMYHBIX (DaKTOPOB, a TAKXKE XapakTep
CMEILIEHHS] XUMHYECKOTO PAaBHOBECHS MO BIUSHUEM BHEUTHUX BO3JCUCTBUHN (MPUHIIUIT
Jle Illatenne);

c(hOpMUPOBAHHOCTh YMEHUSI XapPAKTEPU30BATh XUMHUUECKUE PEAKIIUH, JICKAIIUECB
OCHOBE TPOMBIIIJIEHHOTO TMOJYYEHUS] CEPHOM KHCIOTHI, aMMHaKa, OOIIME Hay4yHbIE
MPUHLINATIBI XUMHAYECKUX MIPOU3BOJICTB; 1EJIECO00Pa3HOCTh MIPUMEHEHUS
HEOPTaHUYECKUX BEUIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIIICHUS
PHUCK-TI0J1b33;

c(OpMHUPOBAHHOCTD BJIAJICHUS CUCTEMOM 3HAHMM O METOJIaX HAYYHOr'O0 MO3HAHUS
SABJICHUM NpUpoAbl — HaOIIOJEHUE, HU3MEpPEHUE, MOJIETUPOBAHKUE, OSKCIEPUMEHT
(peanbHBI U MBICIIEHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, yMEHUS IPUMEHSThH
OTU 3HAHUA TPU DKCIEPUMEHTATHLHOM HCCIEJOBAaHUU BEHIECTB M JJIsi OOBICHEHHUS
XUMUYECKUX SIBJIICHHM, MMEKIINX MECTO B MPHUPOAE, NPAKTUUECKON AEATEIbHOCTU
YeJI0BEKa U B IOBCEIHEBHOM KU3HH;
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c(OPMHUPOBAHHOCTh YMEHHUSl BBISBISATH B3aUMOCBSA3b XHMHUYECKUX 3HaHUMN
C TIOHATHUSMU U NMPEJCTABICHUSAMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB JIJIsl OoJiee
OCO3HaHHOT'O MOHWMAaHMS MaTEePUAILHOTO €IMHCTBA MUDPA;

c(hOpMHUPOBAHHOCTh YMEHUSI MPOBOJUTHh PACUYETHI: C HMCHOJIB30BAHUEM MOHSITHMA
«MaccoBas J10J1s BELIECTBA B PACTBOPE» U «MOJIAPHAs KOHLIEHTPALUs»; MAaCChl BEILIECTBA
Wi 00bEMa raza 1Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce€ WJIM 00bEMY OJHOTO
U3 YYaCTBYIOIIMX B pEaKlIMU BEHIECTB; TEIUIOBOro 3(deKra peakuuu; 3HAYCHHUS
BOJOPOJIHOIO TIOKAa3aTejsl pPacTBOPOB KHCIOT W IIEJIOYEld C HM3BECTHOW CTENEHBIO
JUCCOIMAIMU; Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOAYKTA PEAKIUHU, €CIU OTHO
M3 MCXOJHBIX BELIECTB JAaHO B BHJIE PACTBOpPA C OMPEACIEHHOM MAaCCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA WM JAaHO B M30BITKE (MMEET MPUMECH); JOJIM BBIXOJA
MPOAYKTa peakiuu; OObEMHBIX OTHOIIICHHH T'a30B;

cOPMUPOBAHHOCTh YMEHHI. CaMOCTOSITENIbHO IJIaHUPOBaTh U MPOBOAUTH
XUMUYECKUN SKCHEPUMEHT (MPOBEACHUE PEaKIMii MOHHOTO OOMEHa, MOATBEPKIEHUE
KaueCTBEHHOIO0 COCTaBa HEOPTraHWYECKHUX BEILECTB, OIPEIEIECHHE CPEIbl PacTBOPOB
BEILECTB C IMOMOILBIO HWHAMKATOPOB, W3Y4YEHUE BIUAHMS Pa3IUYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHUYECKOW PEaKlMM, PEeUIeHUE HKCIEPUMEHTAIbHBIX 3a/lay MO TeMaMm
«Mertamney 1 «Hemeramnel») ¢ coOmoeHHMEM MpaBuil 0€30MacHOro OOpaleHUSC
BEILECTBAMU U J1A0OPATOPHBIM 00OpyAOBaHUEM, (HOPMYIUPOBATH LEIb MCCIEI0BAHUS,
npeocmasnsimes B Pa3IU4HON (opMe pe3ysbTaThl 3KCIEPUMEHTA, aHAIUUPOBAMb
Y OLICHUBATh UX JIOCTOBEPHOCTB;

c(OPMUPOBAHHOCTh YMEHHI: COOMIONATh MpaBUiia IOJIb30BAHUS XUMHYECKON
MOCY/I0M U JTa0OpaTOPHBIM 000pYAOBAaHKEM, OOpAIlCHUS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKLHUSMH 1O BBIIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB, 3KOJOTUYECKH
1eJ1eCO00Pa3HOT0 MOBEJACHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEISIX COXPaHEHUS
CBOETO 370pOBbs, OKPYKAIOUIEH NPUPOJHOM CpeNbl U JOCTHKEHHUS €€ YCTOWYMBOIO
pPa3BUTHS, 0CO3HAGAMb ONACHOCTh TOKCHUYECKOIO JEWCTBUS Ha JKUBBIE OPraHU3MbI
ONPEAETEHHBIX HEOPraHMYECKUX BEIIECTB, TOHUMas cMbich nokaszarens [1/K;

c(OPMUPOBAHHOCTh ~ YMEHHI:  OCYILIECTBJISATH  LIEJICHANPABIEHHBI  MOUCK
XUMUYECKON HH(OpMAIMKM B Pa3IUYHBIX HMCTOYHHMKAX (HaydyHas M ydeOHO-Hay4yHas
JauTeparypa, CpeAcTBa maccoBol uH(opmanuu, WHTEpHET M Apyrue), KpUTUUYECKU
aHaJIM3UpPOBaTh XMMMUECKYI0 HMH(OpMalMio, mnepepadarbiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW YueOHOM 3a/1auei.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hanmenosanue
No KomnuecTBo OCHOBHBEIE BUIBI IEATEILHOCTH
pa3zesoB U TeEM [IporpammHoOe conepraHue
/T 4acoB o0yJaronmxcs
y4eOHOro mpeaMeTa
Pasznea 1. Teopernyeckue 0CHOBbI OPraHMYeCcKOM XUMHH
1.1 | [Ipenmet oprannveckom 8 IIpenMer 1 3HaYEHNE OPTAHUYECKOU PackpeiBaTh CMBICIT N3y4aeMbIX
XUMUM. XUMMH, TIPEJCTABICHUE O MHOTO00pa3uu | MOHATUH (BBIIEIATH X XapaKTepHbIE
Teopus ctpoenust OpPraHUYECKUX COECTUHEHUN. MIPU3HAKHU) U IPUMEHATH 3TU MOHITHS
OpraHUYEeCKUX DNEeKTPOHHOE CTPOEHUE aTOMa YIiepoa: | IIPU ONMCAHUU COCTaBa U CTPOEHUS
COEIMHEHMI OCHOBHO€ U BO30YX/I€HHOE COCTOSIHUS. BEILECTB, U151 OOBICHEHHUS

A. M. bytnepoBa

BaneHntHble BO3MOXHOCTH aToMa
yriepona. XMMH4YECKas CBS3b

B OPraHMYECKUX COCTUHEHUAX. THUIIBI
ruOpUIU3alMK aTOMa YTIJIepoa.
MexaHu3mbl 00pa30BaHusl KOBAJIEHTHOM
CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIenTOpHbIN). TUIIBI TepeKpbIBaHUS
aTOMHBIX OpOUTaNeil: G- U M-CBSA3H.
OpnunapHasi, ABOMHAs U TPOIHAs CBSI3b.
Crioco0nI pa3pbiBa CBSI3EH B MOJIEKYJIax
opraHuveckux Beuects. [lonarue

0 cBOOOIHOM pajiuKaie, Hykiaeoduie u
aneKTpodue.

Teopus cTpoeHUsI OPraHUYECKUX

OTJIETbHBIX (DAKTOB U SBJIICHUM.
PackppiBaTh CMBICH TMOJIOKEHUAMN
TEOPUU CTPOCHUSI OPTAaHUYECKUX
BemiecTB A. M. bytiiepoBa u
OPUMEHSTH UX J1J151 00bSICHEHHUSI
3aBUCHUMOCTH CBOWMCTB BELIECTB
OT COCTaBa U CTPOECHUSI.
Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX ) (POPMYIT OPTaHUIECKUX
BEILIECTB.

OnpenensiTe BUAbI XUMUYECKOU
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coennHennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYypHAas
TEOPUS OPTAHUYECKUX COCTUHEHUN.
3HA4YECHHUE TEOPUH CTPOCHUS
OPTaHUYECKUX COCAUHECHUN.
MounekyJIIpHBIE U CTPYKTYpPHBIE
dbopmyiibl. CTpyKTypHBIE POPMYJIBI
Pa3JIMYHBIX BUJIOB: pa3BEPHYTAas,
COKpAILICHHAsI, CKEJIETHASL.

N3omepus. Buasl uzomepuu:
CTPYKTYypHasi, IPOCTPAaHCTBEHHASI.
OnexTpoHHBIE 3((DEKTHI B MOJIEKYJIax
OPraHUYECKUX COCIMHECHUU.
NHayKTUBHBINA 1 ME30MEPHBIN 3P PEKTHI.
[IpencraBienue o knaccuukanuu
oprannuyeckux Beniects. [lonsaTue

o (GyHKIHOHAIBHOU rpynie. ['omosnorus.
I'omosnornueckue paasl. HomeHnknarypa
OPraHUYECKUX COCIMHCHUN
(cuctemaTuyeckasi U TpUBUAIbHbBIC
Ha3BaHMUS).

Oco0eHHOCTH U KaccuduKanus
OpraHu4ecKux peakiuil. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE PEAKLIUU

B OPraHUYECKON XUMUHU.
JKCIePUMEHTATbHbIE METOABI
M3y4YeHUs] BEIeCTB U UX NPeBPalllCeHHIA:

CBsI3U (OJIMHAPHBIC, KPaTHBIE)

B OPraHMYECKUX COCIUHEHUSIX.
XapakTepu3oBaTh poJib U 3HAUECHHE
OpraHUYeCKON XMMUU B PELICHUH
po0JIEM 3KOJOTMYECKOH, MUILEBOM
0€30MacHOCTH, B Pa3BUTHH
MEIUIINHBI, CO3IaHUU HOBBIX
MaTepuaioB, B 00ECIICUCHUH
PalMOHAJIBHOTO
MIPUPOIOTIOIB30BaHUS,
MOATBEPKAATh €€ CBA3b C APYTUMU
HayKaMHU.

Hcnonp3oBaTh MoJiean
OpraHUYECKUX BEIIECTB

AJI WJUTIOCTpalMy X XUMHUYCCKOI'o U

MIPOCTPAHCTBEHHOT'O CTPOCHHSI.
Habaronate 1 onmuceIBaTh
JIEMOHCTPAITUOHHBIE OTIBITHI,
MIPOBOJIUTH U OTIMCHIBATH
71a60paTOPHBIE OTBITHI
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e JleMOHCTpauu:

— O3HAKOMJIEHHUE C 0Opa3uaMu
OpPraHMYECKUX BEIIECTB U MaTepraIaMH
Ha X OCHOBE;

— OIBITHI 1O MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB ITPU HarpeBaHUU
(rutaBnienue, oOyTIIMBaHKUE U TOPEHUE).

e JlabopaTopHbIE ONBITHI:

— MOJICIUPOBAHUE MOJICKYJI
OpPTaHMYECKUX BEIIECTB

Hroro no pazneny 8
Paznen 2. YrieBogopoabl
2.1 | IlpenenbHble 5 Anxanbl. ['oMmonoruyeckuii psiji ainkaHoB, | Biagers nzyyaemMbiMU XUMUYECKUMU

YTJIEBOJOPOABI — oOurast popmyiia, HOMEHKIIATypa U MOHATUSMU.

QJIKaHBI, TUKJIOATKAHBI nu3oMepusi. DJIEKTPOHHOE U BbIABISTE XapakTepHble TPU3HAKU
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ MOHSITH, yCTaHABIUBATh HX
aJIKaHOB, Sp°-THOPHMIN3ALUS ATOMHBIX B3aUMOCB$I3b, HCIIOJIB30BATh
opOuTanei yriepoja, G-CBs3b. COOTBETCTBYIOIINE TOHATHUS
Kongopmepwoi. Dusndeckue cBoicTBa IIPU ONMCAHUU COCTaBa, CTPOCHUS
AJIKaHOB. Y TIPEBpAIICHUN OPTraHUYECKUX
XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIIMU | COCAUHEHUN.
3aMelleHus, U30MEpHU3alliHy, Hcnonb30BaTh XUMHUECKYIO
JETUPUPOBAHMS, LIMKIIA3ALINH, CUMBOJIMKY JIJI1 COCTaBJICHUS
UPOJTH3a, KPEKUHTa, TOPEHUSL. MOJIEKYJISIPHBIX M CTPYKTYPHBIX
Haxoxnenue B mpupoae. CiocoObl (pa3BEpHYTOM, COKpALIEHHOM,
MOJTYYCHHS U PUMEHEHUE aJTKaHOB. CKEJICTHOM) (hOopMyJT YIJIEBOAOPOIOB.
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Huxnoankanel. O0mas hopmyna,
HOMEHKJIATypa U U30MepHs.
Oc00EHHOCTH CTPOCHUSI U XUMUYECKUX
CBOMCTB MaJbIX (LIMKJIOIPOIaH,
IUKJI00yTaH) U OOBIYHBIX (IIUKJIOTIEHTaH,
[UKJIOTEKCaH ) HUKJIoaKaHOB. CriocoObl
MOJIyYeHHS U TPUMEHEHHUE ITUKI0AIKAaHOB

2.2

HenpenenvHbie
YIJIEBOAOPO/IBI:
aJIKCHBI, AJIKaJIUCHBI,
AJIKMHBI

14

AJikeHbl. 'OMOJIOTHYECKU AT aJTIKEHOB,
obmas hopmysia, HOMEHKJIATypa.
DJIEKTPOHHOE Y TPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI AJIKEHOB,
sp>-ru0puaM3ays aTOMHBIX OpOUTaNei
yriepona, 6- u n-cBsizu. CTpyKTypHas u
reomMeTpudeckas (yuc-mpauc-) U30Mepusi.
dus3uyeckre CBOMCTBA aJIKCHOB.
XUMHUYECKHUE CBOMCTBA: pEAKIINU
MIPUCOEIUHEHHU S, 3aMEILICHUS

B O-II0JIO’KEHHE IIPU JBOMHOU CBSI3H,
MOJIMMEPU3ALIUN U OKUCIICHHUSL.
lIpeocmasnenue o mexanuzme peaxyuu
INeKMPOPUILHO20 NPUCOEOUHEHUS.
[TpaBuno MapkoBHukoBa. KauecTBeHHbIE
peaKuuy Ha JBOWHYIO CBA3b.

CnocoObI MoJTy4eHus: 1 MPUMEHECHUE
aJIKCHOB.

Ankaauensl. Knaccudukanms
aJIKaJIUCHOB (COMPSIKEHHEIE,

YcTaHaBnuBaTh NPUHAIIC)KHOCTD
BELIECTB K ONPEIETICHHOMY KJIacCy
YTJIEBOAOPO/IOB 10 COCTABY U
CTPOCHHIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJNTH TPUBHAIILHBIC HA3BAHUS
OTJIETBHBIX MPEACTaBUTENECH
YTJIEBOOPOIOB.

Ornpenenats BBl XUMHUYECKOM
CBSI3H B MOJIEKYJIaX YIJIEBOJAOPOJIOB
(xoBaJieHTHAs! HEMOJIApHAS U
MOJISIpHAsA, G- U T-CBSI3b).
[ToaTBepk1aTh Ha KOHKPETHBIX
IpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHON CIIOCOOHOCTH
YTIIEBOIOPOIOB OT KPATHOCTH U THIIA
KOBAJICHTHOM CBSI3U (G- U Tt- CBSI3M),
B3aMMHOTO BJIMSTHUS ATOMOB M TPYTII
aTOMOB B MOJICKYJIaX; a TAaK¥Ke

0T 0COOCHHOCTEH peann3aruu
Pa3IMYHBIX MEXAaHU3MOB MPOTEKAHUS
peaKuui.

XapakTepru3oBaTh COCTaB, CTPOCHHE,
npuMeHeHne, (GU3nIecKue u
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI MOJIyYEeHHUS YTIIEBOJOPOJIOB,
MPUHAJICKANTIX K PA3TUIHBIM
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W30JMPOBAHHBIE, KYMYIUPOBAHHDLE).
Oco0EHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U
XUMHYECKUX CBOMCTB COMPSKEHHBIX
JMEHOB, 1,2- u 1,4-nipucoeguHeHue.
[Tonumepu3anus CONpsiKEHHBIX AUEHOB.
Crioco0bl MoJTy4eHus U IPUMEHEHUE
aJKaJInCHOB.

AukuHbl. ['OMOJOrHYECKUi psiji aIKUHOB,
obmmast popmyiia, HOMEHKJIATypa U
n30MepHUsl. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
AJIKUHOB, SP-TUOPUAN3ALINS DJICKTPOHHBIX
opburaneit aroma yriepoja. Gusnueckue
CBOMCTBA AJIKWHOB.

XVMMUYECKHE CBOMCTBA: PEAKIIUU
MIPUCOEAUHEHHUS], TUMEPU3ALINUI U
TpUMEpHU3ALUN, OKUCIEHUA. KucnoTHbie
CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCTBEHHBIC pPEAKIINU
Ha TPOMHYIO CBS3b.

CnocoObl OJTy4eHHs U IPUMEHEHNE
AJKUHOB

2.3

ApomaTtnueckue
YTJIEBOJIOPO/IbI (apEHBI)

ApoMaThdecKue yrieBOAOPOIbI.
["'omonorudeckuii psr apeHoB, 001Ias
dbopmysa, HOMEHKJIATypa U ©30MEpHsL.
DIJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI O€H307a.

KJIACCaM.

BbISIBISITE TEHETUUYECKYIO CBS3b
MEK]y YTI€BOJOPOIAMH PA3TUUYHBIX
KJIACCOB U MOATBEPKIATH €€ HAIUYUe
YPaBHEHUSIMH COOTBETCTBYIOIINX
XAMUYECKUX PEAKIIAN

C HUCTIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyJ1 BEIIECTB.

XapakTepnu3oBaTb HICTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPHS (HE(TH,
OPUPOAHBIN Ta3, YroJib), CHOCOOBI UX
nepepadoTKU U MPAKTUIECKOE
MIPUMEHEHHE TTOJTy4aeMbIX TIPU 3TOM
MPOIYKTOB.

Hcnonn3oBath 00IICHAYYHBIC
METO/IbI IO3HAHUS

IPU CAMOCTOSITEIEHOM
MJIAHUPOBAHUM, IPOBEJICHUN U
OMMCAaHUU XUMHYECKOTO
sKCcTIepuMeHTa (J1abopaTopHbIe
OTIBITHI ¥ IPAKTHYECKUE PaOOTHI).
Crnenosats npaBuiiam 0e30macHOM
paboThI B TabopaTopun

IIPU UCIOJIb30BAHUU XUMUYECKOM
NOCYJIbl U 000PY/IOBAHMS, & TAKXKE
paBuiIaM OOpaIlleHusI C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKIMSIMU

32




IIpasuno apomamuunocmu, npumepsi
apoMamuyeckux coeOuHeHutl.
DU3NYECKNE CBOWCTBA apEHOB.
XuUMHUUecKHe CBOiicTBa OEH30J1a U €ro
TOMOJIOTOB: PEAKIMU 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE U YTJIIEBOIOPOIHOM
paauKaie, peakiuy MpucoeIuHEHHS,
OKHCJIEHHE TOMOJIOr0B OCH30JI1a.
Peaxyuu snexkmpogunvroco 3amewyerus.
[IpencraBnenre 06 OPUESHTUPYIOIIEM
JIEUCTBUH 3aMECTUTENEH B OCH30JILHOM
KOJIbII€ HAa PUMEPE ATIKUIbHBIX
paauKaioB, KapOOKCHUIHHOM,
TUAPOKCUIIBHBIN, aMUHO- U HUTPOTPYIIIL,
aTOMOB TaJIOT€HOB.

OC00eHHOCTH XMMHYECKUX CBOICTB
ctupona. [Tomumepuszanust ctuporna.
CnocoObI MoJTy4eHus: 1 TPUMEHEHHUE
apOMaTHYECKHUX YIJIEBOJIOPOIOB

2.4

[TpupoaHbIE UCTOYHUKH
YTJIEBOJIOPOIOB U UX
nepepadboTKa

[Tpuponansrii ra3. [lomyTHbie HEDTIHBIC
ra3el. HedTp 1 €€ mpoucxoxaenue.
KameHHbIN yroab ¥ IPOTyKTHI €TI0
nepepadOTKH.

CnocoOsI nepepaboTku HeTH:
MEPErOHKA, KPEKUHT (TEPMHUYECKUIA,
KaTaJIUTHYECKUM ), puOPMUHT, TUPOJIU3.
[IpoayxTel mepepaboTku HEDTH,

BBITIOJIHEHHUS J1a00OPATOPHBIX OMBITOB
U TIPAKTHYECKUX paboT

0 MOJYYEHUIO U U3YUYEHUIO
OpraHUYECKUX BEIIECTB.
[IpencraBisiTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUI COOTBETCTBYIOIINX
peaklMii U JeaTh BBIBOJBI HA UX
OCHOBE.

[IpoBONUTH BEIYMCIICHHUS

JUISL ONIPEAEIIEHUS MOJIEKYJISIPHON
(bopMyJIbl OPraHuYeCcKOro BEIECTBA
M0 YPAaBHEHUIO XUMUYECKON peaKkIuu
Y 110 MACCOBBIM JI0JIIM aTOMOB
AJIEMEHTOB, BXOASIIMX B €r0 COCTAB,
1o Macce (00beMy) MPOTYKTOB
CropaHusl.

CamMOCTOSITENBHO IJIAHUPOBATH U
OCYLIECTBJIATH CBOIO
MO3HABATEJNIbHYIO JIEATEIbHOCTD;
IIPUHUMATh AaKTUBHOE y4aCTHE

B TPYNIIOBOM YUEOHOMU ACSITEIBHOCTH
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MX IPUMEHEHHUE B TPOMBIIIIJICHHOCTH

U B OBITY.

['eHeTrdeckasi CBA3b MEXKIAY PA3IMUHBIMHU
KJIacCcaMH yIJIEBOJIOPOIOB

2.5

["anmoreHnpon3BoIHbIC
yTIEBOAOPOAOB

DIJIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOAHBIX YTIIEBOAOPOIOB.
Peakimu 3ameltieHus rajaoreHa

HA THIPOKCUJI, HUTPOrPyMIly,
LHUAHOTPYIIIY, AMUHOTPYIIITY.

JlecTBUE HA TaJIOTEHIIPOU3BOIHbBIC
BOJIHOT'O ¥ CIIMPTOBOTO pacTBOpa
meouyu. Bzanmoaencreue
JIMTAJIOTSHAJIKAaHOB C MAarHUEM U IIMHKOM.
[TonsiTHE O METATIIOOPTaHUYECKHUX
coenuHeHuax. Mcnoap3oBaHue
raJOreHNPOU3BOAHBIX B OBITY, TEXHUKE U
B CHHTE3E.

IKCNEPUMEHTAIbHbIE METO/IbI
U3y4YCHHS BELeCTB U X MpeBpaLlleHUI:
e JleMOHCTpaIMu:

— JeMOHCTpanus PU3NUeCKuX CBOMCTB
YIJIEBOJOPOA0B (PaCTBOPUMOCTb);

— KA4ECTBCHHBIE PEAKIIUU
YIJIEBOJOPOIOB PA3JIMUHBIX KJIACCOB
(obecrBeunBaHNEe OPOMHOM MITH HOTHOM
BO/JIbl, PaCTBOpA MEpMaHraHaTa KaJus,
B3aMMOJICHCTBHUE alleTUICHA
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C AMMHUA4YHBIM PAaCTBOPOM OKCHJA
cepebpa);

— oOpas3lbl mIacTMace, Kay4ykoB U
PE3UHBI;

— xosutekiuu «Hedte» 1 «Yromby;

— BuaeodpparMeHnt « Bynkanuzanus
PE3UHBIY.

e JIabopaTOpHbBIE OTBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
IJJACTMACC, KAy4YyKOB U PE3HHBI;

— MOJEIUPOBAHUE MOJIEKY T
YIJIEBOJIOPOJIOB H
rajioreHONpPOU3BO/IHbIX;

— TIOJY4YEHHE METaHa U U3yYEHUE €ro
CBONCTB;

— TIOJYyYCHHE alleTHUICHA U U3YYEHHUE €TO
CBOWCTB.

o [IpakTuueckue paboTHI:

Ne 1. [Tonyuyenue 3THIIEHA U U3yYEHUE
€ro CBOMCTB.

e PacuyéTHbIC 3a1aUH:

— ONPENEIICHUE MOJIEKYJISIPHOU
(bOopMyITBI OPTAaHUYECKOTO BEIIECTBA

10 MacCCOBBIM J0JIIM aTOMOB 3JIEMEHTOB,
BXOJSIIUX B €70 COCTAaB;




— HaxO0XJICHUE MOJIEKYJISIPHOI (HOpMYITbI
OpPraHMYEeCKOTO COCTMHEHUS 10 Macce
(06beMy) MPOTYKTOB CTOPAHUS;

pacu€Thl M0 YPaBHEHUIO XUMHUYECKOM
peaxuu

Hroro no pazaeny

35

Paznen 3. Kucinopoaconepxamue oprannyeckue coeIuHeHust

3.1

CroupTtel. @eHon

11

[IpenenpHbIE OTHOATOMHBIE CIUPTHI.
Ctpoenue MoJeky: (Ha mpumepe
MeTaHoJia ¥ 3TaHoJa). ['oMmonorunyeckuit
psn, obmast popmyia, U30Mepus,
HOMEHKJIATypa U KJaccuuKaius
crnupToB. PU3NYECKHE CBOMCTBA
cnupToB. BomopoaHas cBA3b.
XVWMUYECKHE CBOMCTBA: PEAKIIUU
3aMeIleHU, JEeTupaTaluy, OKUCICHUS,
B3aUMOJIECTBUE C OPTAaHUYECKUMU U
HEOPraHUYECKUMU KUCIIOTAMH.
KauectBeHnHas peakiusa Ha OHOATOMHBIE
crupThl. DU3n0I0rUUECKOE NEUCTBUE
ATaHOJIa U METAHOJIA HA OPTaHU3M
yenoBeka. CriocoObl MOMyYeHus U
MIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTeie 3pupsl, HOMEHKIATypa U
nzomepusa. OcoOEHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOMCTB.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJICTSATh UX XapaKTEPHbIC
MIPU3HAKHN ) ¥ IPUMEHSTH 3TH TIOHSITHS
IIPU OMTMCAHUM COCTAaBA U CTPOCHUS
BEIIECTB, JUISI OOBSICHEHHUS
OTZIETHHBIX (DaKTOB U SBJIICHUM.
Hcnonb30BaTh XUMUUECKYIO
CUMBOJIMKY JIJISI COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpAIIEHHOM)

b opMyIT KHCIIOPOICOIEPIKAIINX
OpTraHUYECKUX BEIIECTB.
VYcraHaBauBaTh MPUHAICKHOCTD
KHCJIOPOJI0COICPIKAIINX
OpraHMYECKHX BEISCTB

K OIpeEIEHHOMY KJIacCy M0 COCTaBy
U CTPOCHUIO, Ha3bIBaTh MX

0 CUCTEMAaTUYECKOH HOMEHKJIAType;
IIPUBOJIUTH TPUBHUAIBLHBIC Ha3BAHUS
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MHOT0AaTOMHBIE CIUPTHI: STUIICHTJIMKOJIb
U TimnepuH. Ou3nyecKkue U XUMUIECKIe
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJIECTBHE C OPraHUYECKUMHU U
HEOPTraHUYECKUMHU KUCIOTAMU,
KaueCTBCHHAS PEaKIIHs

Ha MHOTOQTOMHBIE CITUPTEHI.
DU3NOTOTHYECKOE JEUCTBUE

Ha OpraHu3M yenoBeka. CrocoOsl
MOJTyYCHUS U IPUMCHECHUE
MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aHMHOE
BJIMSIHUE TUAPOKCOTPYIIIBI U
06eH30JpHOTO syipa. Puznueckue
cBolicTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOMCTB (heHOJIa.
KadgectBennsie peakiuu Ha (eHOI.
TokcuuHnocTh penona. CriocoObl
MOJTy4eHUS ¥ pUMEHeHne (eHoma.
denonpopmanbIeruIHas CMOa

3.2

KapGonwunbabie
COCIMHCHUSI:
QJIBJICTH/IBI U KETOHBI.

KapOoHOBBIE KUCTIOTHI.

CnoxHbIC 2QUpHI.
Kupsr

21

KapOoHuibHbIE COeTMHEHNUS: aJIbJIeT U IbI
Y KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHUIBHON TPYMIIHI.
["oMonoruyeckue psabl albJETHI0B U
KETOHOB, 00111as1 hopmyJia, U30MEPUS

¥ HOMEeHKJIaTypa. Ou3ndeckue cBoNCTBa
aJIbJIETUJIOB U KETOHOB.

OT/ICJIbHBIX Mpe/ICTaBUTENEH
KMCJIOPOACOIEPKAIUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NYECKue U
XMMHUYECKHE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI OJIYYEHHUS MTPEACTaBUTECH
Pa3JIMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKAIIMNX COCTUHEHUN;
BBISIBJISITH TEHETUYECKYIO CBSI3b
MEK]ly HUMH U TOJITBEPKIATh €€
HaJIMuue ypaBHCHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
peaKiuii C UCHOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepKnaTh HA KOHKPETHBIX
MpUMEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
KHCJIOPOACOAEePKALINX
OpraHUYECKHUX BEIIECTB

OT (QYHKIIMOHAJIBHBIX TPYIITT

B COCTaB€ UX MOJIEKYJI, B3AUMHOIO
BJIMSIHUSL QaTOMOB Y TPYIII aTOMOB

B MOJIEKYJIaX; a TAKXKe

OT OCOOEHHOCTH peaan3aiuu
Pa3JIMYHBIX MEXAHU3MOB MPOTEKAHUS
peaKLHnil.

OnuceiBaTh COCTaB, XUMUYECKOE
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XUMHYECKUE CBOWCTBA AIBAETUIOB U
KETOHOB (peaKIuy MPUCOSTUHEHUS ).
IIpedcmasnenue o mexanuszme peaxyuil
HYK1e0@UIbHO20 NPUCOeOUHEHUS.
OxkuclieHre aabJeruoB, KaueCTBEHHbIE
peakmu anpaeruaoB. CrocoOb!
MOJIyYEHUS U IPUMEHEHHE albJACTUI0B U
KETOHOB.

OIHOOCHOBHBIE NPEEIIbHBIE
KapOOHOBBIE KUCIOThI. OCOOEHHOCTH
CTPOEHHUS MOJIEKYJI KapOOHOBBIX KHUCIIOT.
N3omepus u Homenkiarypa. usnueckue
CBOMCTBA, BOJOPOIHBIE CBSA3H.
XUMHYECKHE CBOWCTBA: KUCIOTHBIE
CBOMCTBA, peaKkus dTepUPUKALINH,
PEaKIMK C YIaCTHEM YTIIEBOIOPOTHOTO
paaukana.

[ToHsTHE O MPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT: CJIIOXKHBIC d(PUPBI, aHeuopuowl,
2AN102eHAH2UOPUOBL, AMUObL, HUMPUTIBL.
Oco0eHHOCTH CBOMCTB MypPaBbUHOM
KHCIIOTHI.

Mmuoroo0pasue kapOOHOBBIX KUCIIOT.
Oco0EHHOCTH CBOMCTB HEMPEAENbHBIX U
apOMaTHYECKUX KapOOHOBBIX KUCJIIOT,
JTIMKapOOHOBBIX KHUCIIOT,
TUAPOKCUKAPOOHOBBIX KHJIOT.

CTPOCHHE U TPUMEHEHHUE )KUPOB U
yTJICBOJIOB, XapaKTEPHU30BaTh UX
3HauYEHUE IS )KU3HENCATeTbHOCTH
OpraHHU3MOB.

Oco3HaBaTh OMACHOCTh BO3JEHCTBUS
HAa JKMBbIE OPTraHU3MBbI OTPECIICHHBIX
KHCIIOPOJICOICPIKAIINX
OpPraHUYECKUX BEIECTB U MOSCHATH
Ha TIpUMepax CrocoObl YMEHBIICHHUSI
Y TIPEIOTBPALICHHS UX BPEIHOTO
BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKA.
Hcnonb3oBath 0011I€HAYYHBIE
METO/IbI TO3HAHUS

IIPU CaMOCTOSATEIHLHOM
IUTAHUPOBAHUH, TIPOBEACHUH U
ONHUCAaHUU XUMUYECKOTO
AKCIIepUMeHTa (J1abopaTOopHbIE
OTIBITHI U TTPAKTUYECKUE PAOOTHI).
CrnenoBath npaBuiiaM 0e30MacHON
paboThI B J1aDOpaTOpHUU

IIPH UCTIOJIb30BAHUN XUMHUECKOMN
NoCyZbl U 000pYyIOBaHUS, a TAKXKe
MpaBUJIaM 0OpaIieHus C BEIIECTBAMHU
B COOTBETCTBUU C UHCTPYKLMSIMU
BBITIOJTHEHUSI JTAOOPATOPHBIX OMBITOB
Y IPaKTUYECKUX padOT

0 TIOJTYYEHHUIO U U3yUEHHUIO
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[IpeacTaBuTeny BBICIINX KAPOOHOBBIX
KHUCJIOT: CT€apUHOBAs, MAIbMUTUHOBAS,
OJIENHOBAs, TUHONEBASL, TUHONEHOBAS
KUCJIOTHI. CIOCOOBI TTOTYyUYEHUS U
MpUMEHEHNE KapOOHOBBIX KHCIIOT.
Cnoxusble 3gupsl. ['oMomorudeckuii ps,
obmas hopmysa, n3oMepus u
HOMEHKJIATypa.

XKupsl: ctpoenue, puznyeckue u
XUMUYECKUE CBOMCTBA KUPOB: THAPOIU3
B KHACJION U LIEJIOYHOM Cpeaax.
Oco0eHHOCTH CBOMCTB KHUPOB,
COJIEpIKAIIUX OCTATKU HEMPEIETbHbBIX
AKUPHBIX KUCHOT. JKUpBI B IpUpo/IE.
Mp114 KaK COJIM BBICHITUX KapPOOHOBBIX
KHUCJIOT, UX Motoliee aectBue. [lonamue

O CUHmMemu4YeCcKux Mmorouwux cpedcmeax
(CMC)

33

YrieBoabsl

OO6mrast xapakTEPUCTHKA YTIICBOJIOB.
Knaccudukanus yriieBooB (MOHO-, T1-
U TIOJTCaXapuibl ).

Monocaxapuabl: TIt0K03a, PpyKTo3a,
pub03a, ragaKTo3a, 1e30KCuprodo3a.
du3nyecKrue CBOMCTBA U HAX0XKJICHHUE

B npupoae. Dorocunres. Onmuueckas
usomepus. Konvuamo-yennas
maymomepus Ha npumepe MoJ1eK)Jibl

OPraHUYECKUX BELIECTB.
IIpencraBisTe pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUH COOTBETCTBYIOIINX
peaKkuui 1 AenaTh BBIBOABI HA UX
OCHOBE.

IIpoBOAUTE BEIYMCIICHUS

JUISL OTIPENIEIICHNS] MOJIEKYJISIPHOU
(bopMyJIbl OPraHuYeCcKOro BEIECTBA
10 YPABHEHUIO XUMUYECKON pEaKIIUU
Y 110 MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSIIUX B €r0 COCTAB,
a TaKXKe Ha OINPECIICHUE JOJIN
BBIXO/1a POAYKTA PEAKIINU

OT TEOPETUYECKU BO3MOKHOTO.
CaMOocCTOSATENBHO TUIAHUPOBATH U
OCYILIECTBJIIATDH CBOIO
ITI03HABATEIIBHYIO IESATEIBHOCTD;
IIPUHAMATh AKTUBHOE Y4aCTHUE

B ITPYNIOBOM y4eOHOM €SI TeIbHOCTH
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2noKo3bl, npoekyuu Xeyopca, a- u f-
AHOMEPbl 2NIIOKO3bL.

XUMHYECKHE CBOMCTBA TJIFOKO3BL:

C Y4aCTUEM CHUPTOBBIX U albJACTHIHOU
IPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TITIOKO3BI.

[IpumMeHeHue TIII0KO3bl, €€ 3HAUYCHHE

B )KM3HEEATEILHOCTH OpraHu3Ma.
Jucaxapusl: caxaposa, MaJlbT03a U
JaKkTo3a. BoccranaBnmBarouye u
HEBOCCTaHaBJIMBAIOLIUE IUCAXAPUIBI.
I'maponus caxapossl. Haxoxnenue

B MIPUPOJI€ U IPUMEHEHHE.
[Tonucaxapuabl: Kpaxmai, TTUKOTEH U
1estoso3a. CTpoeHrue MaKpOMOJIEKY T
Kpaxmasa, IIMKOTE€HA U LeJITI0N03bI.
du3nvEeCKre CBOWCTBA KpaxMaia 1
LEJUTIONI03bl. XMMHYECKHUE CBOMCTBA
Kpaxmaiia (TUIpOJIn3, KaYeCTBEHHAs
peakius ¢ Hogom). XuMHUYeCKue
CBOWMCTBA IEJUTIOI03bI (TUIPOJIN3,
peakiuus noiaydeHue 3(hupon
uesutono3sl). [lonstue

00 UCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a,
aleTaTHBIN MIEJK).
JKCIIEPUMEHTAIbHbIE METObI
H3y4eHUsI BellleCTB U UX MpeBpalleHnii:
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e JleMOHCTpauu:
— CBOICTBa COUPTOB: paCTBOPUMOCTh
B BOJI€, B3aUMOJICICTBUE ITAaHOJIa

C HATpUCM, OKHUCJICHUC 3TUJIOBOTO CIIMPTA

JTUXPOMATOM Kalivs (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB);

— KAa4YCCTBCHHBLIC PCAKIINH aJIbJACTUI0B!

C aMMHA4YHbIM PACTBOPOM OKCHJIA
cepebpa u ruapokcuaom meau(1l);

— XHMMHWYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KUCIIOTBI.

e JlaGopaTopHbIE ONBITHI:

— peakuus TIIALEpUHa ¢ THAPOKCUAOM
menu(ID);

— OKHCJICHUE 3TUJIOBOIO CIIUPTA

B JbJECTU] PACKAJICHHON MEIHON
MIPOBOJIOKOM;

— B3aUMOJICHICTBUE PACTBOPA IIIFOKO3bI
¢ ruapokcuaom meau(ll);

— B3aUMOJICHCTBHE KpaxMalia C UOJOM.

e [IpakTuueckue paboTHI:

Ne 2. Pemienue skcriepuMeHTaIbHbIX
3ana4 1o TeMe «CIupThl U HEHOIBI»;
Ne 3. Pemienue s3kcriepuMeHTaIbHbBIX
3ana4 1o reMe «KapOoHOBBIE KUCTOTHI.
CnoxHbIe 2UPHD.

e PacyérHble 3a1ayu:
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— OIpeaeneHne MOJICKYISIPHON

(b opMyIIbl OpraHNYECKOTO BEIIECTBA

110 MaCCOBBIM JIOJISIM aTOMOB DJIEMEHTOB,
BXOJISIIIIMX B €T0 COCTaB; MO Macce
(00BeMy) IPOIYKTOB CTOpaHUS,

110 KOJIMYECTBY BelecTBa (Macce,
00BbeMY) MPOAYKTOB PEAKLUU W/ UIH
UCXOIHBIX BEIECTB;

— peueHue pacuE€THbIX 3a71a4

Ha ONpE/EJICHNE 101 BbIX0/1a IPOAYKTa
pEaKIny OT TEOPETHUECKUA BO3ZMOXKHOTO

Hroro no pazuneny

41

Pa3znen 4. A3orcoaep:xaniue OpraHnyecKue coeIMHeHus

4.1

AMUHEL.
AMUHOKHUCIIOTHI. beku

12

AMMWHBI — OpraHUYECKHE TIPOU3BOTHBIC
amMmuaka. Knaccudukamnmsi aMiuHOB:
anmrQaTUIECKUE U ApOMATUUYECKHC;
MIePBUYHBIC, BTOPUYHBIC U TPCTUYHBIC.
Ctpoenue Mosexy, oomas hopmya,
W30MepHs, HOMEHKJIaTypa u (pu3ndeckue
cBOMCTBA. XMMHUYECKOE CBOMCTBA
anm(paTHIECKUX AMUHOB: OCHOBHBIE
CBOMCTBA, AIKUIMPOBAHUE, PCAKITUN

C a30THUCTOM KUCJIOTOM.

Coim aJIKknIaMMOHUSL.

AHWJIVH — MIPEICTaBUTEIh AMUHOB
apoMartuyeckoro psga. CtpoeHue
aHWwIMHA. B3anMHOe BIusHUE TPy

PackpbIBaTh CMBICIT N3y4YaeMbIX
MOHATHUM (BBLAEIATH UX XapaKTEPHbIE
NPU3HAKK) U IPUMEHSThH 3TH MOHATHUS
MIPY OMMCAHUH COCTABA U CTPOCHUS
BEIICSCTB, JUIST OOBSICHEHHUS
OTJIETbHBIX (DAaKTOB U SBJIICHUM.
Hcnonbp30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM)
dbopmyI1 a30TCOACPIKAITUX
OpraHMYeCKUX BEIIECTB.

OnpenensiTe NPUHAIEKHOCTh
a30TOCOEPIKAIINX BEIIECTB
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aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco0EeHHOCTH XUMHYECKUX CBOMCTB
aHnnuHa. KauecTBeHHbIE peakuun

Ha aHWJIMH.

CnocoObl MoJTy4eHue U MPUMEHEHHE
anmu(paTHISCKUX aMUHOB ¥ aHWJIMHA

13 HUTPOOEH30J1a.

Amunokuciorsl. Homenknarypa u
n3omepusi. OTaenbHbIE TPEACTABUTENN
0-aMUHOKUCJIOT: TJIUIUH, aJJaHUH,
GeHunananut, ceput, IymamMuHo8asl
Kucioma, musut, yucmeurn. Onmuueckas
U3oMepusl AMUHOKUCIOM.:

D- u L-amunoxucnomei.

Pu3nUeCcKne CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPTAaHUYECKUX COCTMHEHUH,
peakiusl MOJIUKOHJICHCAIINH,
o0pa3oBaHUE MENTUIHON CBSI3H.
buonoruyeckoe 3HaueHre aMUHOKHUCIIOT.
CuHTE3 NEeNTHIOB.

benku kak npupoaHbIe MOJUMEPHI.
[lepBuunasi, Bropu4Hasi U TpETUUHAS
CTpYKTypa O0eKoB. XUMHUUYECKHE
CBOMCTBA OEJKOB: THIPOJIU3,
JeHaTypanus, KaueCTBEHHbIE peaKun

Ha OeJKH.

K OMPEAECICHHOMY KJIACCY MO COCTaBY
U CTPOEHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATypE;
MPUBOJIUTH TPUBUAIIbHBIC HA3BAHUS
OTAEIbHBIX MTPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
IpUMEHEeHHE, (PU3UIECKUE U
XUMHUYECKHE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MTOTYUYEHHS] TUITUYHBIX
MPEJCTABUTENECH a30TCOAepKAIINUX
COCJMHCHMI.

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OEJIKOB;
MOSICHSITh HA TpPUMEpax 3HAYCHHE
OCJIKOB JJIsl OpraHu3Ma yesioBeKa.

[IpoBOIUTH BEIYHCIICHUS
IUISI OTIpEICNICHUS MOJIEKYJISIPHON

(dhopMyJIbl OPTaHUYECKOTO BEIIECTBA
10 MaCCOBBIM JOJIIM aTOMOB
3JIEMEHTOB, BXOJISIIUX B €r0 COCTAaB,
a TAK)KE 110 YPABHEHUSAM XUMUYECKUX
pEaKInu.

Hcnonb3oBath oO1IeHAyYHBIE
METO/IbI IIO3HAHUS

IIPU CAMOCTOSATEIBHOM
IUIAHUPOBAHUU, IIPOBEACHUU U
ONHMCAaHUN XUMHUYECKOI'O
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Ionamue 06 asomcodeparcaujux
2emepoYUKIULECKUX COCOUHEHUSX.
Iupumuounoswvie u nypurosbvie
ocHoeanusi. Hyxkneunogwvie Kuciomoi:
cocmas, cmpoenue u 6Uoa0cuUecKoe
potb.

JKCIepUMEHTAIbHbIE METOAbI
M3YyYeHHUs BeleCTB H UX NPeBpalleHHuil:
e J/[emoHCTpanuu:

— pacTBopeHue OEIKOB B BOJIE;

— JieHaTypanus O€JIKOB IIPU HarpeBaHUH;
— IIBETHbIE peakLuu OEIKOB.

o [IpakTuueckue pabOTHI:

Ne 4. Pemuenue skcriepuMeHTaIbHbIX
3aJ1a4 1o TeMe «A30TcoepKane
OpraHUYECKUE COCITUHEHUSD;

Ne 5 Pemenue skcriepruMeHTanbHbIX
3aja4 1o teme «Pacno3HaBaHue
OPTaHUYECKUX COCTUHEHUID.

e PacuyérHble 3anayu:

— OIpPEACIICHUE MOJIEKYJISIPHOU
(opMyJIbl OPraHMUYECKOT'O BELIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
BXO/SIIIMX B €r0 COCTaB; [0 Macce
(00BEMyY) TTPOTYKTOB CTOpaHUS;

110 KOJIMYECTBY BeIECTBa (Macce,

JKCIIepUMeHTa (J1abopaTOpHBIE
OTIBITHI ¥ TIPAKTUYECKUE PabOTHI).
CamocTosITEeNBHO IJIAHUPOBATH U
OCYIIECTBIISITH CBOIO
MO3HABATENIbHYIO JIEATEIbHOCTD;
NPUHUMATh AKTUBHOE y4acTHE

B IPYIINOBON y4eOHOM qesTeIbHOCTH
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00bEeMY) MPOAYKTOB PEAKIIMU

W/WTTA UCXOTHBIX BEIIECTB;

— pelieHne pacu€THHIX 3a/1ad

Ha OTPECIICHNE JOJU BBIXO/a MTPOTyKTa
pEaKIuu OT TEOPETHUECKUA BO3ZMOKHOTO

Hroro no pazaeny

12

Pa3zaeu S. BoicokoMoJieKy/JIsIpHBIE COeUHECHUSA

5.1

BricokoMoneKysipabie
COEMHEHHUS

6

OCHOBHBIE TIOHSATHUST XUMHUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHU:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETICHb MOJIMMEPHU3AIUH, CPETHSISI
MoJieKyJIsipHas Mmacca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYIAPHBIX
COCTMHEHUH — TTOTMMEPH3AIHS U
noJuKoHAeHcauus. [lpedcmasnenue

0 cmepeopezyiapHOCU U
HAOMONIeKVIAPHOU CIMPYKMype
NOJUMEPOB, 3ABUCUMOCTb CBOUCME
NOJUMEPOB OM UX MOJIEKYISIPHO2O U
HaOMONIeKYIAPHO20 CIMPOEHUSL.
ITomumepHbie Matepuansl. [1nactmaccest
(MOAMATUIIEH, TOJIUIIPOIUJIIEH,
MOJIMBUHUJIXJIOPU, TTOJIUCTUPOT,
MOJUMETHIIMETAKPHUIIAT, MTOJIMKApOOHATHI,
noJIMATUIIEHTEpePTANAT). Y TUIH3AIUS U
nepepadoTKa MiIacTHKa.

DnacToMephl: HaTypaJIbHbIM,

Bnanets n3yyaeMbIMU XUMUYECKUMU
MOHSTUSIMU: PACKPHIBATH CMBICIT
M3Y4aeMbIX TTOHSTUH U IPUMEHSTh
9TH TOHSTHS MPU ONTUCAHUU COCTAaBA
U CTPOCHUS BHICOKOMOJICKYJIIPHBIX
OpraHUYeCKHUX BEIIECTB,

JUIs1 OOBSCHEHUS OT/ICNIbHBIX (PAKTOB
U SIBJICHUM.

Hcnonp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISI COCTaBJICHUS
CTPYKTYPHBIX ()OpMYJI BEILIECTB
(MOHOMEPOB U MOJUMEPOB) U
YPaBHEHHU PEAKIHU MOJIUMEPU3ALAN
Y TIOJIMKOHICHCAIIUU.

OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIC CBOMCTBA M IPUMCHCHHUE
Kay4yKoB, Haubosee
pacnpocTpaHEHHBIX BUOB IJIACTMACC
Y BOJIOKOH.

Hcnonb3oBath 001IEHAYYHbIE
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CUHTETUYECKHUE KayuyKH (OyTaaueHOBBIMH,
XJIOPOIPEHOBBIM, U30MTPEHOBBIN) U
CUIIMKOHBI. Pe3nna.

BonokHa: HaTypanbHbI€ (ILIEPCTh, LIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUUECKHE BOJIOKHA
(KampoH U JaBcaH).

Tlonumepwvl cneyuanbHo2o HaA3HAYEHUs.
(meghnon, Kesnap, 31eKmponposoosujue
noaumepsl, buopasziazaemvle NOJUMEPDL).
JKCNepUMEeHTATIbHbIE METOIbI
U3Yy4YeHHs BellleCTB ¥ UX NMpeBpalleHuii:
e J/[emoHCTpanuu:

— O3HAaKOMJIEHHUE C 0Opa3laMu
OPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
riacTMacc, KayuyKoB.

e [IpakTHueckue paboThI:

No 8. Penienue 3xcnepuMeHTaIbHBIX
3amay 1o teMe «Pacrio3naBanue
IJIACTMACC U BOJIOKOH»

METOJIbI TIO3HAHWSI
MIPY CAMOCTOSATEITLHOM
TUTAaHWPOBAHUU, TIPOBEICHUH U
OTMCAHUH XUMUYECKOTO
AKCIIEpUMeEHTa (J1abopaTopHbIC
OTIBITHI U IPAKTUYECKUE PAOOTHI)

Hroro no pazneny 6
OBIIEE KOJIMYECTBO 102
YACOB IIO I[TPOT'PAMME
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11 KJIACC

Haumenosaunue
Ne KommuecTBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3aesnoB U TEM [IporpamMmmHoO€ conepkaHue
/o 4acoB oOyyJaromxcs
y4eOHOTO0 MpeMeTa
Paznen 1. Teoperuyeckue 0CHOBbI XMMHUU

1.1

Crtpoenue atoma.
[Tepuoauueckuii 3aK0H
u Ilepnonnueckas
cucTeMa XMMHUYECKHUX
AJIEMEHTOB

J.1. MenneneeBa

9

AtoM. CocTaB aTOMHBIX SAED.
XUMHAYECKUM dJ1eMEHT. M30TOnbL
Kopnyckynapuo-eonnogoii oyanusm,
0BOUCMBEHHAS NPUPOOA NEKMPOHA.
CtpoeHue 37eKTPOHHBIX 000JI04eK
aTOMOB, K8AHMOBbIe YUCIA.
DHepreTuyecKkue ypoBHU U OAYPOBHH.
Atomubie opoutanu. Knaccudukarus
XUMUYECKUX JIEMEHTOB (s-, p-, d-, f-
aneMeHThl). PacnpeneneHue 3JeKTpOHOB
110 aTOMHBIM OpOUTAIIAM; HPUHYUN
MUuHUMyma s3nepeuu, npunyun Ilaynu,
npasuno Xynoa. DNEeKTPOHHBIE
KOH(UTrypauu aToMoB 37eMeHTOB [ — [V
MEPHOJI0B B OCHOBHOM U BO30YX ICHHOM
COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaluu
VIOHOB.

Ilonusimue 06 3Hepeuu uonuzayuu,
9HepauU CpooCmea K 31eKMpOoH).
DIIEKTPOOTPULIATENBHOCTb.
[Tepnoanueckuii 3akoH u [lepuonnueckas

PackpbIBaTh CMBICIT N3y4YaeMbIX
MOHSTUH (BBIIETSATH UX XapaKTePHBIC
NPU3HAKK) U IPUMEHSTH 3TH MOHATHUS
P ONMCAHUH COCTaBa U CTPOCHUS
BEILECTB, JJIs1 00BICHEHHUS
OTJIETBHBIX (DAaKTOB U SBJICHUM.
PackppIBaTh CMBICI IEPUOANIECKOTO
3akoHa /. 1. MenaeneeBa u
JEMOHCTPUPOBATH €TI0
CUCTEMATU3HUPYIONIYIO,
OOBACHUTENIbHYIO U
MPOTHOCTHUYECKYIO (QyHKIIUU.
XapakTepru3oBaTh JIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U
BO30YKIEHHOM COCTOSIHHH ) U HOHOB
XUMHUYECKUX 3JIEMEHTOB |1 — 4
MIEPUOJIOB U UX BAJICHTHBIE
BO3MOKHOCTH, UCIIOJIb3YS TIOHATUS
S-, p-, d-3TIEKTPOHHBIC OPOUTAIIH,
HHEPreTUYECKUE YPOBHH.

OOBICHATH 3aKOHOMEPHOCTU
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CHUCTEMA XMMHYECKHUX IJIEMEHTOB
J[.11. MenpgeneeBa. CBs3b
[Teprnoanyeckoro 3aKkoHa u
[Tepnoanueckor CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C COBPEMEHHOMN TEOPHUEUN
CTPOEHHUS AaTOMOB. 3AKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MU MTPOCTHIX
Y CJIOKHBIX BEIIECTB MO TPyInaM U
nepuoiam. 3HaueHUE NEePUOTUIECKOTO
3akoHa JI.1. Menaeneena.
JKCNEPUMEHTAJIbHbIE METO/AbI
HU3y4YCHHS BELeCTB U UX MpPeBPALLleHHH:
e JleMOHCTpauu:

— BuabI Ta0mmi «l leproguyeckas
CHCTEMAa XMMHYECKHUX AJICMEHTOB

J.1. MennaeneeBa»

U3MEHEHHUS CBOMCTB XMMHUUECKUX
DJIEMEHTOB U UX COCIMHECHUN

10 TIEpUOJIaM U TpyInam
[Tepnoanueckoi CuCTeMbI

1. 1. MenneneeBa

1.2

CrpoeHue BeniecTna.
Muoroo0pazue
BEIIECTB

11

XuMHu4ecKas CBsI3b. Buipl xuMuaeckon
CBSI3M: KOBaJICHTHAs, MOHHA,
MeTaaandeckas. MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOU CBSI3U:
OOMEHHBIN U IOHOPHO-AKIIETITOPHBII.
DHeprus U JyinHa cBs3u. [lonsipHOCTSD,
HaNpaBJICHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOM CBsi3U. KpaTHbie CBS3MU.
BopopoaHas cBa3b. MexXMONEKYIApHbIC
B3aMMO/ICHCTBHS.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSTUH (BBIIETSATH UX XapaKTePHBIC
MPU3HAKU) U IPUMEHSTh 3TH MOHATHUS
MIPY ONMCAHUH COCTaBa U CTPOCHUS
BCIIECTB, /151 OOBSICHCHUS
OT/ICJIbHBIX (DaKTOB U SIBJICHUIA.
Ompenenatb BUIbI XUMUYECKON
CBSI3M (KOBaJICHTHOM, HOHHOM,
METAJTNYECKOM, BOJIOPOTHOM )

B COCUHEHHUSIX, THUII
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BaneHTHOCTP M BaJICHTHBIE BO3MOKHOCTH
aTOMOB. [ ubpuouzayus amomHsix
opoumareti. CBS3b JIEKTPOHHON
CTPYKTYPBI MOJIEKYJI C UX
F€OMETPUYECKUM CTPOCHUEM

(Ha mpuMepe COeIMHEHUM 3JIEMEHTOB
BTOPOTO MIEPUOJIA).

IIpencrasieHne 0 KOMIUIEKCHBIX
coeanHeHux. CoCcTaB KOMILIEKCHOTO
MOHA: KOMIUJIEKCOOOpa30BaTelb,
nuranabl. KoopanHanmoHHOE YUCTIO.
HomenknaTypa KOMIUIEKCHBIX
coeqUHEHNN. 3HaUeHUE KOMILJIEKCHBIX
coequHeHui. [lonsatue

0 KOOPJIMHAIIMOHHON XUMUHU.
BermecTBa MOJIEKYIIAPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.

THUIbI KPUCTALTUYECKUX PEIIETOK
(CTpPYKTYyp) ¥ CBOMCTBA BEILIECTB.
IToHsiTHE O TUCIIEPCHBIX CUCTEMAX.
Hctunasie pactBopsl. [Ipencrasnenne
0 KOJIJIOUJIHBIX pacTBopax. CriocoObl
BBIPAKECHUS KOHIIEHTPALIUU PACTBOPOB:
MAacCOBasi 10JIsI BEILIECTBA B PACTBOPE,
MOJIIpHasl KOHIIeHTpauus. HacblleHHbIe
Y HEHACBHIILICHHBIE PACTBOPHI,
pacTBOpuUMOCTb. KprcTtamnoruaparsi.

KPUCTALIMYECKOU PEIIETKH
KOHKPETHOTO BEIIECTBA.

OOBACHATH MEXaHU3M 00pa30BaAHUS
KOBQJICHTHOM CBsA3U (OOMEHHBIN 1
JOHOPHO-AKIIENTOPHBIH).
OrnpenensaTb BAIGHTHOCTh U CTETICHb
OKHUCJICHUS] XUMUYECKUX 3JIEMEHTOB
B COCMHEHMSIX PA3IUYHOTO COCTaBa.
OOBACHATH 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT BUJa XUMHUYECKOU CBSI3U
Y TUTA KPUCTALTUIECKON PEIIETKY.
[IpoBOIUTH BEIYHCIICHUS

C UCTIOJIb30BAHUEM MOHATHS
«mMaccoBasi 10Jis BEIeCTBa

B PacTBOPE»
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Knaccudukanus 1 HoMEHKIIaTypa
HEOPraHNYE€CKUX BELIECTB.
JKCIEePUMEHTATbHbIE METOAbI
HU3y4YEeHHS BeleCTB U X MpeBpallleHU:
e J/[eMOHCTpaLIMK:

— MOJICJIH KPUCTAININYECKUX PEIIETOK.

e Pacuérnrie 3agauu:

— C MCIIOJIb30BaHUEM MOHATHHI
«MaccoBas J10J1 paCTBOPEHHOTO
BEILIECTBA», «MOJISIPHAS] KOHLICHTALIHSI»

1.3

XUMHUYECKHUE pEAKIUU

19

Knaccudukanus XUMHUYECKUX peakLui
B HEOPTraHWYECKOU M OPTraHUYECKOU
XUMHH. 3aKOH COXPaHEHMSI MACCHI
BEIIECTB; 3aKOH COXPAaHEHUS U
IIPEBPAILICHHS SHEPTUH ITPU XUMHYECKUX
peakiusax. TermmoBelie 3G EKTHI
XUMHUYECKUX PEAKIIUH.
TepMmoxnmMuyeckue ypaBHEHHUS.
CKOpoCTh XMMHUYECKOH peaKliniu, ee
3aBHCHUMOCTB OT PA3JIMYHBIX (PAaKTOPOB.
['OMOreHHbIE U F€TEPOreHHBIE PEAKIIHH.
Karanus u katanu3aropsl.

OObpaTumbie U HEOOpAaTUMBIE PEAKIUH.
Xumnueckoe paBHoBecue. KoHcraHnTa
XUMHUYECKOTO paBHOBECHUS. DaKTOPHI,
BJIMSIIOLIME HA MTOJO0KEHUE XUMHUECKOTO
paBHOBECHSI: TEMIIEPATYPA, 1ABJICHUE

PackpbIBaTh CMBICH U3y4aeMbIX
MOHATHUM (BBLAEIATH UX XapaKTEPHbIE
MPU3HAKK) U IPUMEHSITh 3TU HOHSATUSA
IIPU ONKMCAHUU COCTaBa U CTPOCHUS
BEIICSCTB, JUIST OOBSICHEHHUS
OTJIETbHBIX (DAKTOB U SBJIICHUM.
KnaccudunupoBaTs XuMuyeckue
pPEaKLMH [0 Pa3IuYHbIM TPU3HAKAM
(4UCITy ¥ COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY P EeKTy
peaku, U3MEHEHUIO CTEIICHEN
OKHUCJICHUS AJIEMEHTOB,
00paTUMOCTH, YYacCTHIO
KaTaJn3aropa u T.1.);
CaMOCTOSITEJILHO BHIOUPATH
OCHOBAHHUSI U KPUTEPUU

JUTST KITacCU(UKAIIMT XUMAYECKUX
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Y KOHIICHTPALIMM BEIIECTB, y4aCTBYIOIIUX
B peakuuu. [[punnun Jle [larense.
DIIEKTPOJIUTUYECKAS JUCCOLIMALIUSL.
CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI.
Crenenp aqucconuanuu. MouHoe
npouzgeoderue 600vl. Cpesa BOAHBIX
pPacTBOPOB: KUCIIOTHAsI, HEUTPAJIbHAS,
uiesiouHass. BoaopoaHblid mokas3aTelb
(pH) pactBopa. ['maponus coneit.
Peakiun nonHoro oomMeHa.
OKHCIUTEITEHO-BOCCTAaHOBUTEIIBHBIC
peakunu. CTEeneHb OKUCIIEHUS.
OxucauTeNb 1 BOCCTAaHOBUTE]Ib.
[Iporecchl OKUCIEHUS U
BOCCTAHOBJICHM:. BaxkHenie
OKHCJIUTEIN U BOCCTAHOBUTEIN. MeTox
AJICKTPOHHOTO OajaHca. DIIEKTPOJIN3
PacTBOPOB U PaCIIaBOB BEIIIECTB.
JKcnepuMeHTAIbHbIE METOAbI
U3yUYEeHUS BelleCTB U UX
NnpeBpalieHu:

e JleMOHCTpaIuu:

— pasyioKeHHEe MEPOKCH A BOJAOPOIa
B [IPUCYTCTBUU KaTaJIA3aTOPA.

e JlaGopaTopHBIE OTBITHI:

— IPOBEIECHUE PEAKLIUI HOHHOTO
oOMeHa;

peaKuuil.

OOBACHATD 3aKOHOMEPHOCTH
IPOTEKAHHS] XUMUYECKUX PEAKIIUMA

C Y4ETOM UX DHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTEP N3MEHECHUS
CKOPOCTH XMMHUYECKON pEAKIIUH

B 3aBUCHMOCTH OT Pa3JIMYHBIX
(aKkTOpOB, a TAKXKE XapaKTep
CMELIEHUSI XUMUYECKOTO PABHOBECHS
1O/ BIUSIHUEM BHEIIHHUX
BO3/ICICTBUM (MPUHIIUIT

Jle lllatenbe).

PackppiBaTh CyniHOCTS:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OaaHca dTUX
PEaKINii; peakifii HOHHOTO OOMeHa
MyTEeM COCTaBJICHUS UX TOJIHBIX U
COKpAIEHHBIX MOHHBIX YPaBHEHUIA;
peakuuii THAPOIN3a, PEAKIIUN
KOMILIEKCOOOpa30BaHUs

(Ha mpuMepe r’uAPOKCOKOMITIIEKCOB
[IMHKA W aJTFOMUHHUS).

[IpoBOIUTH 1 ONIKCHIBATH
XUMUYECKUN IKCIIEPUMEHT:
ONpENEIEHUE CPEbI BOIHBIX
PacTBOPOB BEUIECTB; IIPOBE/ICHUE
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— ONpECIICHUE CPeibl PACTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCATLHOTO
WHJIUKATOpA.

e [IpakTrueckue paboThI:

No 1. Bnausitnue paznuuHbiX pakTopoB

Ha CKOPOCTh XMMUYECKOUN peaKiuu;

No 2. Biusinue pa3iuuHbIx GakTOpOB

Ha MOJIO’KEHUE XUMUYECKOTO PABHOBECHS;
Ne 3. Xumuyeckue peakiivu B pacTBOpax
AIEKTPOJIUTOB.

e PacuyérHble 3a1ayu:

— pacuéThl MacChl BEUIECTBA

UM 00beMa ra3oB [0 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCe

WK 00bEMY OJIHOTO U3 YYaCTBYIOIINX

B PEaKIMU BEIECTB;

— BBIYKCIIEHHE MAacCOBOM 10U U
MOJISIPHOM KOHIIEHTpAllUX BEUIECTBA

B PacTBOpE;

— BBIUKCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOyKTa
peaKIuu, €Cu OJIHO U3 BEIIECTB JIaHO

B BUJIE PAaCTBOpA C ONPEICICHHON
MacCOBOM J10JIEN PACTBOPEHHOIO
BEIIECTBA

peakiuii HOHHOTO 0OMEHA; N3yUYeHHE
BITUSTHUSI PA3JIMYHBIX (haKTOPOB

Ha CKOPOCTh PEAKIUH U MMOJI0KEHNE
XUMUYECKOTO PAaBHOBECHSI.
CrnenoBaTh MpaBujiaM MOJIb30BAHUS
XMMHUYECKON NTOCY0N U
J1a00paTOPHBIM 000PYAOBAHUEM.
[IpeacTaBisiTh pe3yabTaThI
XUMHUYECKOTO SKCTICPUMEHTA

B (hopme 3anucu ypaBHEHUH
COOTBETCTBYIOLIUX pEeaKIUn

U JIeJIaTh BBIBOJIbI HA KX OCHOBE.
[IpoBOIUTH BHIYMCIICHHUS:

C UCTIOJb30BAHUEM TTOHSATHUS
«MaccoBast 10151 BEIIECTBA

B PacTBOPE», a TAKXKE M0 YPaBHECHUSIM
XUMUYECKUX PEAKIUi, B TOM YHUCJIC
TEPMOXUMHYCCKUE PACUETHI

Hroro no pazuneny

39
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Pasnen 2. Heopranuveckasi Xumust

2.1 | Hemerasmuisl

31

[TonoxxeHue HEMETAIOB

B [lepuoanueckon cucTeMe XMuMHUYECKUX
anemeHToB [[.M. MennaeneeBa u
O0COOCHHOCTH CTPOSHHUSI UX aTOMOB.
dusuyeckue CBOMCTBA HEMETAJIJIOB.
AJOTpOMNHs HEMETAIUIOB (HA IPUMEpE
KHCJIOpO/Ia, cephl, pocdopa u yriaepoaa).
Bomopon. [lonyuenne, pusndeckue u
XUMHUYECKHEe CBOMCTBA (peaKIuu

C MeTaJUIaMU U HeMeTaJlJITaMHU,
BOCCTAHOBJICHHE OKCHJIOB M COJICH).
I'mppunasl. TorMBHbBIE 3JIEMEHTHI.
["amorensl. Haxoxaenue B nmpupone,
CIOCOOBI MOTy4YeHUs: (PU3NUYECKUe U
XUMHUYECKHUE CBOMCTBA.
["amorenoBogopoasl. Baxuenme
KHCJIOPOJICOIEPKAINE COCTMHECHUS
rajioreHoB. JlabopaTopHbie
MIPOMBIIICHHBIE CTIOCOOBI MOJTyYEHUS
rajoreHoB. [I[puMeHeHne TaJIoreHOB U UX
COECIUHEHUH.

Kucnopon, o30H. JJabopatopHbie u
MIPOMBIILICHHBIE CIOCOOBI MOTyYeHUS
Kkucyopoaa. Guznyeckne 1 XUuMHUYECKHE
CBOMCTBA KMCJIOPOJa U 030HA; UX
npuMeHeHue. OKCHUAbI U IEPOKCHUJIBI.

PackpbIBaTh CMBICIT H3y4aeMbIX
NOHATHUH (BBIIEIATh UX XapaKTepHbIE
NPU3HAKK) U IPUMEHSTh 3T MOHATHUS
IIPU OIHCAHUH COCTaBa U CTPOCHHUS
BEILECTB, JJIs1 00BICHEHUS
OTZIETHHBIX (DaKTOB U SBJIICHUM.
OOBACHATH 001IIE 3aKOHOMEPHOCTHU
B UBMEHEHHUH CBOMCTB HEMETAJLJIOB U
UX COCIMHEHUN C YYETOM CTPOECHHUS
MX aTOMOB U MOJIOKEHHUS

B [lepuonnueckon cucreme
XUMUYECKUX 3JIEMEHTOB

/1. 1. Menneneena.
XapaxkTepusoBaTh (OMHUCHIBATH)
0011I1e XUMHUYECKHUE CBOIICTBA
HEMETaJIJIOB, UX BaXKHEHUIITNX
COCMHEHNH, TIOATBEPKIAS ITO
ONMCAaHNE IPUMEPAMU YPABHEHU
COOTBETCTBYIOIIUX XUMUYECKHUX
peaKIuu.

CocTaBisATh ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii ¥ peakiuii MOHHOTO 0OMeHa
Y PacKpbIBaTh UX CYITHOCTb

C MOMOIIBIO AJIEKTPOHHOTO OajaHca
Y NOHHBIX YPaBHECHUI.
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Cepa. Haxoxnenue B mpupoze, criocoObl
MoTy4eHus1, PU3MIECKUE M XUMUYECKHE
cBoiictBa. CepoBOIOPOI, CyIb(UIBIL.
Oxkcupst cepei(IV) u (VI). Cepuucras u
cepHasi KUCJIOThI U UX COJIH.
OcoOeHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeHeHue cepbl U €€ COSTUHEHUI.
A3zot. Haxoxaenue B mpupo/jie, crocoobl
MoJTy4eHus1, PU3NIECKUE U XUMUYECKHE
cBolcTBa. AMMHAK, HUTPUIbL. OKCHJIBI
azora. A30THCTasi M a30THAsI KUCIIOTHI U
ux cor. OCOOEHHOCTU CBOMCTB a30THOM
KucaoThl. [IpuMeHenne azora u ero
COEIMHEHUI. A30THBIE YJI0OpEHUS.
docdop. Haxoxaenue B mpupose,
CHOCOOBI MONy4YeHus1, GU3NIeCcKue u
XUMH4Yeckue cBoricTBa. ochuasl u
dbochun. Oxcuast pocdopa,
optoocdopHas KUCIOTa U €€ COH.
Memacgpocghopras u nupoghocghopnas
Kuciomol, pocgpopucmas u
Gocpoprosamucmas KUcI1omol.
[Tpumenenue docdopa u ero
coenunennii. DochopHsie ynodpeHus.
Yraepoa. Haxoxienue B mpupose,
CHOCOOBI MOTy4YeHus1, GU3UUECKUE U
XUMUYecKue cBocTBa. OKCUIBI

XapakTepu30oBaTh BIUSHUE
HEMETAJIOB U UX COCTMHEHUN

Ha KUBbIE OPTaHU3MBI; OIUCHIBATH
NPUMEHEHUE B Pa3IUYHBIX 00JaCTIX
MPAKTUYECKOU JIEATENBHOCTH
YEJI0BEKA.

IToaTBepKaaTh CyneCTBOBAHUE
TEHETUYECKOU CBA3U MEXKITY
HEOPraHMYECKUMU BEIllECTBAMHU

C IOMOIIIbIO YPaBHEHU I
COOTBETCTBYIOIIUX XUMUYECKUX
peaKunil.

IIpoBoauTe peakuuu,
ITOATBEPKAAOIINE KAUECTBEHHbIN
COCTaB BEIIECTB; PaclO3HaBATh
OTIBITHBIM ITYTEM aHUOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX
pacTBoOpax.

Habaronate 1 onmuceIBaTh
JNEMOHCTPALIMOHHBIN KCIIEPUMEHT;
CaMOCTOSTEIIbHO IJIAHUPOBATb,
MIPOBOAUTH U OIIUCHIBATH
XUMHUYECKUHN SKCIIEPUMEHT
(;tabopaTopHbIE ONBITHI U
MpaKkTU4YecKue paboThl);
MPEJCTABIIATH PE3YJIbTAThI
XUMHYECKOTO DKCIIEPUMEHTA
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yriepona(Il) u (IV), yronbHas kucnoTa u
ee conu. [Ipumenenue yriaepona u ero
COCIMHEHU.

Kpemuuii. HaxoxnaeHnue B mpupoje,
CIIOCOOBI TTOTYyUCHUS, PU3UIECKUE U
XUMHu4eckue cBorcTra. Okcua
kpemuus(1V), kpemMHHEBasI KUCITOTA,
cunukatel. [I[puMeHeHne KpeMHHs U €T0
coenuHeHnit. CTEKJI0, ero MnojxyyeHue,
BU/IbI CTEKOJL.

JDKCnepuMeHTATbHbIE METObI
U3Yy4YeHMs BellleCTB M UX NpeBpallleHuii:
e JleMOHCTpauu:

— 00pa3ibl HEeMETAIIIOB,;

— TopenHue cepsl, hocdopa, xenesa,
MarHusi B KUCJIOPOJIE.

e JlaGopaTOpHbIE OTBITHI:

— Ka4yeCTBEHHBIE PEaKITNu

Ha HEOPTaHUYECKHE MOHBI i KATHOH
BOJOPOJIA;

— TIOJIyY€HHE U COOMpaHue ra3oB.

o [IpakTiueckue paboThI:

Ne 4. PemieHne skcriepuMEHTAIBHBIX
3az1a4 1o TeMe «l amoreHsy;

No 5. PelieHue skCriepuMEHTAIbHBIX
3azay o TeMe «Cepa 1 ee COeTMHEHUSD.

B (hopMe 3anucu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIUH U 1EJIATh
BBIBOJIbI HA UX OCHOBE.

CrneoBathb IpaBUIIaM IMOJIb30BaHUS
XAMUYECKOU TTOCYI0U 1
J1a00paTOPHBIM 000PYAOBAHUEM.
[IpoBOANTE BEIYMCIIECHUS

10 YPaBHEHUSAM XUMHUYECKHX
peaKuuil.

CamMoCTOSTENBHO IJIAHUPOBATH U
OCYILIECTBIIATH CBOXO
ITI03HABATEIIbHYIO IESTEINBHOCTD;
IIPUHUMATh AKTHBHOE Y4acTHE

B IPYIIIIOBOM y4eOHOM ACSITENbHOCTU
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Ne 6. Pemienue skcnepruMeHTaIbHBIX
3aja4 1o TeMe «A30T u pocop u ux
COCTUHEHUS.

e PacuérHble 3a1ayu:

— BBIYKCIIEHUE MACChI BEIIECTBA

UM 00BbEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WU
00BbEMY OJIHOTO U3 YUaCTBYIOIINX

B PEAKIMHU BEIECTB;

— BBIYMCJICHHE Macchl (00bema,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB
peaxiuu, eCiu OJHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYMCJICHHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOYKTa
pEeaKIMK, €CIIU OJTHO U3 BEIIECTB JAHO
B BUJIEC PAcCTBOPA C ONPEAECICHHON
MacCOBOM JI0JIEW paCTBOPEHHOTO
BEIIECTBA;

— BBIUKCIICHUE BbIXOa MPOIYKTa
pPEaKIMK OT TEOPETUUECKH BO3ZMOKHOTO

2.2

MeTtanisl

23

[Tonoxenune meraiuioB B [lepuoauueckon
CHCTEME XMMHUYECKHUX DJIEMEHTOB.
Oco06eHHOCTH CTPOCHHMS DJIEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
971eMEeHMO8-Memanios 8 3eMHOU Kope.

PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHATHH (BBIJICIATH UX XapaKTePHBIC
MIPU3HAKHU ) ¥ IPUMEHSTH 3TU MIOHSTHS
IIPH ONTMCAHWH COCTaBa U CTPOCHUS
HEOPTaHWYECKHUX BEIECTB,

TUTSI OOBSICHEHUS OTJIETHHBIX (PAKTOB
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OO6mme pusznyeckne CBOWCTBA METAJIIOB.
[IpumeHeHne MeTaIoB B OBITY, IPUPOIE
u TexHuke. CIuiaBbl METaJJIOB.
DIJIEKTPOXUMHUYECKUH PSiJT HAMPSIAKECHUI
MeTaiioB. O0IHe crocoObl MOTy4YeHUs
METaJUIOB: TUAPOMETAUTYPIHs,

IIAPOMETAJUTYPIHs], DJIEKTPOMETAJLTY PTHSL.

ITonsTHE O KOPPO3UU METAIIOB.
Cnoco0bI 3alUThl OT KOPPO3HH.
OO11as XapakTeprUCTUKa METAIIIOB
[A-rpynmns [lepuoauueckoil cucteMbl
XUMHYECKUX dJIEMEHTOB. HaTpuit u
KaJluii: oy4yeHue, Gu3nuecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEIIECTB U UX COCTMHEHUI.
OO1as XxapakTepuCcTUKa METaNIOB
[TA-rpynmel [lepuoauueckoii cuctemsl
XUMHYECKHUX 3JIEMEHTOB. Marnui n
KaJIbLUI: TOoJyueHue, husndeckue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTHIX BEIIECTB U UX COCANHEHUN.
XKecTtkocTb BOfbI U CIOCOOBI €€
YCTpaHEHHUS.

AJNroMUHUIL: TONTy4YeHne, GU3nYecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOI0 BEUIECTBA U €r0 COEUHEHUM.
AMdoTepHbIe CBOWCTBA OKCHIIA U

Y SIBJICHUU.

OOBACHATH 001IIE 3aKOHOMEPHOCTHU
B U3MEHEHHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB ¥ X COEAUHEHUM C yUYETOM
CTPOEHHUS UX AaTOMOB U MOJIOKEHHUS
B [lepuonnueckon cucreme
XUMUYECKUX JIEMEHTOB

J1. 1. Menneneena.
XapakTepru3oBaTh (ONUCHIBATH)
o0I1ue XMMIUYEeCKUE CBOMCTRA
METAJIJIOB, UX BAXKHEHUIIINX
COEMHEHUH, ITOITBEPKIAAS ITO
OMMCaHUEe TPUMEpPaMU ypaBHEHUM
COOTBETCTBYIOIINX XUMHYECKUX
peakuii; NPUMEHEHUE METAJIJIOB

B Pa3JIMUHBIX 00JACTAX
MPAKTUYECKOHN JIEATEIIbHOCTH
YEJI0OBEKA, a TAK)KE UCITOJIb30BAHUE
UX JJISI CO3JaHUsI COBPEMEHHBIX
MAaTEPHUAJIOB U TEXHOJIOTUH.
OnuchiBaTh CIIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HH.
PackpsIBaTh CyIIHOCTD
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKkui MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OajaHca 3TUX
pEaKIUu.
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TUIPOKCUIA ATFOMUHUS,
TUIPOKCOKOMILIEKCHI aJTFOMUAHMUSL.
OO611ast XxapakTepuCTUKA METAJIIOB
no0OounbIxX noarpynn (b-rpymm)
[leproanueckor CUCTEMBI XUMUYECKUX
AJIEMEHTOB.

PU3NUYECKUE U XUMUYECKHE CBOMCTBA
Xpoma u ero coequHeHuil. OKcuabl U
ruapokcuasl xpoma(Il), (1) u (VI).
XpoMatbl U AUXPOMATHI, UX
OKHCIINTENIbHBIE CBOKCTBA. [loyuenue u
MIPUMEHEHUE XPOMa.

DOU3NYECKNE U XUMHUYECKUE CBOMCTBA
Mapratiia u ero coeinHeHuid. OCHOBHbBIE
coenunenus mapranua (I1), (IV), (V) u
(VII). ITepmanranat xanus, €ro
OKHCJIMTEIIbHBIE CBOMCTBA.

DU3MYECKUE U XUMUYECKHUE CBOKMCTBA
)keses3a M ero coequHeHui. OKCUIbI,
ruapokcu sl u conu xeneza(ll) u (111).
[TosyyeHne u npUMEHEHUE Kelle3a U ero
CILJIABOB.

Mens: nonydyenue, puznyeckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTOr0 BEUIECTBA U €r0 COCTMHEHUI.
[{uuk: momydenue, pusndeckue u
XMMHUYECKUE CBOMCTBA, MPUMEHECHUE

IIpoBoauTh peakuum,
MOATBEPKIAOIINE XapAKTEPHBIE
CBOMCTBA M3y4YaeMbIX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE

B BOJIHBIX PacTBOpaXx.

[IpoBOINTHE M ONUCHIBATH
XUMUYECKUN HKCIIEPUMEHT
(J1aGopaTopHbBIE OTIBITHI U
MpaKTUYECKHUE padoThI);
MIPEACTABISITH PE3YJIbTATHI
XUMHUYECKOTO SKCIIEPUMEHTA

B (hopMe 3aIucu ypaBHEHUI
COOTBETCTBYIOIIMX PEAKIUHI U J1€TaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh IpaBujaM I0OJIb30BAHUS
XAMHUYECKOU TTOCYION U
1a60paTOPHBIM 000PYIOBAaHUEM.
[IpoBONUTH BEIYMCIICHHUS

10 YPaBHEHUSM XUMHUYECKHUX
pEeaKUHnil.

CamMOCTOSTENBHO IJIAHUPOBATH U
OCYLIECTBJIATH CBOIO
MO3HABATEJIbHYIO JI€ATEIbHOCTD;
IIPUHUMATh AKTUBHOE y4aCTHE

B ITPyNIOBOI y4eOHOM €SITeIbHOCTH
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MPOCTOTO BEUIECTBA U €T0 COCTUHEHUM.
AmM@doTepHbIE CBONCTBA OKCHJIA U
TUAPOKCUJA IIMHKA, THAPOKCOKOMILIIEKCHI
[UHKA.

JKCIEPUMEHTATbHbIC METOABI
H3y4eHHUsI BEleCTB U UX NPeBPallleHHA:
e J/[emoHCTpanuu:

— KOJUIEKIHS «MeTabl U CILIaBbDY;

— B3aMMO/JICHCTBUE HIEJOYHBIX U
IEJI0OYHO3EMETBHBIX METAJIOB C BOJIOM
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

e JlaGopaTopHBIE OTIBITHI:

— B3aUMOJECHUCTBHUE LIECIOYHBIX U
IEJIOYHO3EMETBHBIX METAJIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB);

— B3aUMOJICUCTBUE THAPOKCHUIOB
ATIOMUHUS U IMHKA C PaCTBOPaMHU
KHCJIOT M IIEJIOYCH;

— KA4EeCTBEHHBIEC PEAKIIMN HAa KAaTUOHBI
METAJLJIOB.

o [IpakTrueckue paboThI:

No 7. PelieHne skCriepuMEHTAIbHBIX
3a/1a4 1o TeMe «MeTaibl ri1aBHbIX
NOATPYIID»;

59



Ne 8. Penienue skcnepuMEHTAIBHBIX
3a/1a4 o TeMe «MeTayTbl MOOOYHBIX
MOATPYIID.

e PacuérHble 3a1aun:

— BBIYMCJIEHHUE MaccChl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTa
peaKuuu, €CIu OJIHO U3 BEIIECTB IAHO
B BUJIC PAcCTBOPA C ONPEAECICHHON
MAaCCOBOM JI0JIEW paCTBOPEHHOTO
BEILIECTBA, UM UMEET MPUMECH;

— BBIYUCJIEHHUE MacChl (00beEMa,
KOJINYECTBA BEIIECTBA) MPOIYKTa
peaKuuu, €CIU OJTHO U3 BEIIECTB JIAHO
B BUJIC PACTBOPA C ONPEAECICHHON
MacCOBOM JI0JIEW paCTBOPEHHOTO
BEIIIECTBA;

— BBIYUCIICHHUE BBIXOJA MPOIYKTa
peakIuy OT TEOPETUUECKU BO3ZMOKHOTO

Hroro no pazneny 54

Pa3nea 3. Xumud u :Ku3Hb

3.1 | MeToibl HO3HAHHS 9 Ponp xumun B obecrieueHnn PackpbIBaTh posib XMMUH B PEIIEHUN
B XUMUH. YCTOWYMUBOTO PAa3BUTHUA YEJIOBEUYECTBA. JHEPreTUYECKUX, ChIPHEBBIX U

XUMHUS U KU3HDb

ITonsTue o Hay4HbIX MCTOAAX IMO3HAHHWA

U MCTOJOJIOTMH HAYYHOI'O UCCICTOBAHMUSI.

Hayunble mpUHIUIIBI OpraHU3auu
XUMUYECKOTO IIPOU3BO/ICTBA.
[IpompbllieHHBIE CIOCOOBI MOTYYEHUS

IKOJIOTHYECKHX MPOOIeM
YeJI0BEUYECTBA, ONICHIBATH OCHOBHBIC
HAaIpaBJICHHUs PA3BUTHS XUMUIECKOU
HAYKH U TEXHOJIOTHH.

[TpumensTh MpaBuiIa 6€30MacCHOTO
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BaYKHEHIINX BEILECTB (Ha MpuMepe
IIPOU3BOJICTBA AMMHAKA, CEPHOMN
KHUCIIOTBI, MeTaHoJa). [IpoMblliieHHbIE
CIOCOOBI MOTYUYEHUSI METAJUIOB U
CIJIaBOB. XMMHUYECKOE 3arpS3HCHHE
OKpY>KaroIlEen CPEbI U €ro MOCIEACTBHUS.
Ilpobnema nepepabomxu omxo0o8 u
no6ouHbIX NPOOYKMos. Poinb XuMuu

B 00€CTICUCHUH dHEPTETUUECKON
6e3omnacHocTH. [lpunyunsl «3enenou
XUMUUY.

XuMus U 310pOBbE YETIOBEKA.
JlekapcTBenHsle cpenctsa. [IpaBuna
MCIIOJIb30BaHU JIEKAPCTBEHHBIX
npemnaparoB. Pois XumMuu B pa3BUTHU
MEIULIHBI.

Xumus nuid. OCHOBHBIE KOMIIOHEHTBI
numy. [Tumessle no6asku. Poinb xuMun
B 00€CTICUCHNH MUIIEBON O€30TTaCHOCTH.
Kocmernueckue u napdromepHsie
cpencria. beiroBas xumus. [IpaBuna
0€301macHOT0 UCIIOJIH30BAHUS TIPETIAPATOB
OBITOBOM XMMHUH B IIOBCETHEBHOM KU3HH.
XuMHS B CTPOUTENBLCTBE. BakHenme
CTpOUTEIbHBIC MaTepUabl (IIEMEHT,
6eToH). [Ipon3BOACTBO CTPOUTEIBHBIX
MAaTEPHUAJIOB.

oOparieHus ¢ BEIecTBaMH,
HCIIOJIb3YyEMbIMU B TIOBCETHEBHOM
KU3HU; a TAK)Ke MpaBuia
0€301acHOro MOBEICHUS B LIEJISIX
cOepekeHus 3710POBbS U
OKPY’KaroIEH IPUPOJHON CPELBI;
MMOHMMATh OMACHOCTh BO3JIEUCTBUSA
Ha >KMBBIE OPTaHU3MBbI OTIPEIETICHHBIX
BEIECTB, cMbICH rTokazaress [TJ1K,
MOSICHATH Ha MIPUMEPaxX CIOCOOBI
YMEHBIIEHUS U IPEIOTBPAIICHUS UX
BPEIHOTO BO3JICUCTBHS.
AHaIU3UPOBATh U KPUTUUYECKU
OIICHUBATh MH(POPMAIIUIO, CBSI3aHHYIO
C XMMHUYECKUMU MPOIIECCaMH U UX
BJIUSITHUEM HA COCTOSIHUE
OKPYXaIOIIEH CPEIbI.

Hcnonb30BaTh MOTyYEHHbIC 3HAHUS U
npejIcTaBiIeHUs 0 cepax
NESATEIbHOCTU, CBSI3aHHBIX C HAYKOM
Y COBPEMEHHBIMH TEXHOJIOTUSIMU,
KaK OCHOBY JIJIsl OpUEHTAIlUU

B BBIOOpE CBOEH Oymymiei

PO eCCUOHATILHOM NIeITeTHOCTH.
Hcronb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JIs1 OOBSICHEHUS
Y TIPOTHO3UPOBAHUS SIBJICHUH,

61




XUMHS B CEIBCKOM XO3SMCTBE.
Opranuyeckue U MUHEPAJIbHbIE
yaoOpeHus.

Heoprannueckue matepuaibl
(KOHCTPYKIIMOHHBIE MaTEpHUaIIbl, KPACKH,
CTEKJIO, KepaMuka). Marepuabl

JUIs 3JIEKTpOHUKU. HaHnoTexHomorun

HMMEIOIINX €CTECTBEHHOHAYYHYIO
MIpUPOLY, IPOTHO3UPOBATH,
aHaJIM3UPOBATh U OLICHUBATH

C MMO3HUIIMH PKOJIOTUUECKON
0€30macHOCTH TTOCIIEACTBUS OBITOBOM
Y MPOU3BOJICTBEHHOM AEATEIHLHOCTH
YeJI0BEKa, CBSI3aHHOM

c epepaboTKO BEIIECTB;
WCMOJIb30BaTh MOJyYEHHbIC 3HAHUS
JUISL IPUHATHS TPAMOTHBIX PEIICHUI
po0JieM B CUTYyaIUsX, CBSI3aHHBIX

C XHMUEM.

[IpuauMaTh yuyactue B 00CYKIECHUU
po0JIeM XUMHUYICCKOU U
JKOJIOTUYECKON HAIIPaBJICHHOCTH,
BBICKA3bIBATh COOCTBEHHYO TIO3UITUIO
o nmpobJieMe U mpeaaraTh
BO3MOXKHBIE ITYTH €€ PEIICHUS

Hroro no pazgeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME
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