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Pabouas mporpamMma mno yueOHOMY mpenmeTy «Xumus» (yriyOnEHHBIA ypOBEHb)
(npenMetHasa obnacTe «EcTecTBEHHO-HAy4YHbIE MPEAMETHI») (1ajlee COOTBETCTBEHHO —
mporpaMma IO XHWMHUHU, XUMHUS) cocTtaBieHa Ha ocHoBe OPII u Bxirodaer
HNOSCHUTEIBHYIO 3allMCKy, CcojAepXaHue OOydeHHus, IUJIaHUPYEMbIE pEe3YJIbTaTh
OCBOCHHMSI IIPOTrPaMMBbI 10 XMMHUH, TEMAaTHYECKOE INIAHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha ypOBHE CpeAHero ooOiiero oopa3oBaHusi pa3padboTaHa
Ha ocHoBe ®DegepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu
B Poccuiickoit ®epepanun», TpeOOBaHMI K pe3yiabTaTaM OCBOEHHUA GeaepanibHON
oOpasoBarenpHONl  mporpamMMmbl  cpeaHero ob6mero ob6pazoanusi(®OIl  COO),
MpeACTaBICHHbIX B dDenepasbHOM TOCYJIapCTBEHHOM OOpa30BATEIbHOM CTaHAAapTe
COO, c¢ yuérom KoHuenuuu mnpenonaBaHusi Y4yeOHOro mnpeaMera «XHUMH)
B 00pa3oBaresibHbIX opranu3anusax Pocculickoin @eaepannu, peanu3yomnuX OCHOBHbBIE
oOpa3oBarenbHbIE MPOTPaMMbl, M OCHOBHBIX TMOJOXKEHUNH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit @enepanun Ha nepuon no 2025 roga» (Pacmopsbkenwue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XVMHSI Ha YPOBHE YIUIyOJIEHHOTO M3YYEHHS 3aHUMAET BAXKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HAy4YHOro 00pa3oBanus ydammxcs 10—-11 knaccoB. M3ydeHue npenmera,
peanu3yemoe B yCIoBHIX AU epeHInpoBaHHOr0, MPOPUIBLHOTO 00yUEHHUs, TPU3BAHO
obecreunTh 00111€00pa30BaTEIbHYI0 U OOIIEKYJIbTYPHYIO TMOJTOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUIsl aanTalid UX K ObICTPO MEHSIOIIMMCSI YCIOBHUSM >KU3HU
B COLIMYME, a TaK)Ke JJIs MPOJOJKEHHSI 00yUeHHs B OpraHu3alusx npodeccuoHalIbHOTO
00pa3oBaHHUsl, B KOTOPBIX XUMHUS SIBJISIETCS OJTHOM U3 MPUOPUTETHBIX TUCIUTIIINH.

B nporpamme 1mo XMuMuM Ha3HaAYeHHE MpeaMeTa «XUMHUS» MOJIy4aeT MOJPOOHYIO
UHTEPIPETALMIO B COOTBETCTBUU C OCHOBoMoJararomumu noioxenusimu @I'OC COO
0 B3aUMOOOYCIIOBJIIEHHOCTH 1IeJIel, COIep KaHUsl, pe3yIbTaTOB 00y4eHHs U TpeOOBaHUMI
K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB. CBHIIETEIBLCTBOM TOMY SIBJIIOTCSI CJEAYIOILINE
BBITIOJTHSIEMbIE TTPOTPAMMOM MO0 XUMUM (PYHKIIUH:

— UHQOpPMALIMOHHO-METOMYECKas,  peainu3auus  KOTOpol  oOecreyuBaer
NOJIyYCHHE MPEJCTaBICHUS O MeNsIX, COJepKaHWHM, OO0IIell cTpareruu oO0ydeHwus,
BOCIIUTAHUS U PA3BUTHUS OOYYAIONTUXCS CPEICTBAMH MPEIMETa, N3y4aeMOTO B paMKax
KOHKPETHOTO TTpoduis;

— OpraHM3alMOHHO-TUIAHUPYIOIAs, KOTOpas MpeaycMaTpUBAET ONpeeeHUE:
OPUHIMIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIbHOCTH U3YUYEeHHs Y4eOHOr0 MaTepuaia,
KOJIMYECTBEHHBIX U KAUYECTBEHHBIX €TI0 XapaKTEPHUCTHUK; MOAXOAOB K (HOPMUPOBAHMIO
COJIEp)KaTeIbHOM OCHOBBI KOHTPOJSI W OIIGHKHM OOpa30BaTENbHBIX JAOCTH)KCHUN
oOyJaroluxcsi B paMKax HUTOTOBOHM aTTecTali B (opMe €IMHOr0 roCyAapCTBEHHOTO
AK3aMeEHa N0 XUMUHU.



[Iporpamma st yriyOaEHHOTO H3yUEHUS! XUMUH:

— YCTaHaBJIMBAaE€T WHBAPUAHTHOE [MPEAMETHOE COJAEpXKAHUE, 005A3aTebHOE
JUISI U3yYEHUsI B paMKaxX OTACNbHBIX Mpoduiie, npearycMaTpuBaeT paclpeesieHue U
CTPYKTYpUPOBAHUE €ro IO Kjaccam, OCHOBHBIM COJEP)KATEIbHBIM JUHUSIM/pa3aenam
Kypca;

— JMaéT TpUMEPHOE pacmpenesieHne Yy4eOHOro BpPEMEHHM, PEKOMEH]yeMOro
JUTSL U3yYEHHUSI OTAEIBbHBIX TEM;

— MpejuiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHUSI YYEeOHOro MaTepualia
C YYETOM JIOTHMKH IOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBA3EH;

— JAéT METOOUYECKYI0 HMHTEpPIpETalui0 Leledl M 3aJad W3y4YeHUs NpeaMera
Ha yriayOJa€HHOM YpPOBHE C YYETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEAHETO
o0uiero o0pa3oBaHUs, CONEPKATEIBHON XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YyJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNIbHOM MHporpaMMbl CPEAHEro OO0IIero oO0pa3zoBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), @ TaKXKE C Y4ETOM OCHOBHBIX BUJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUA O0O0yYaromerocs IO OCBOEHHUIO COACpKaHUS
IpeIMeTa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B MPOrpaMME MO XUMHH MPEIyCMOTPEHA
IPEEMCTBEHHOCTh C OOYYE€HHEM XHMHHM Ha YpOBHE OCHOBHOIO 0OIIEro oOpazoBaHUS.
3a npenenaMu yCTaHOBJIEHHOW MPOTpaMMOM MO XUMHUU 00s3aTeIbHON (MHBApUAHTHOM)
COCTABJISIIOLIEH coOAepX aHUsl y4eOHOro mnpeaMera «XuUMHUsS» OCTaETCS BO3MOKHOCTh
BbIOOpa €ro BapUaTHUBHOW COCTaBIISAIOLIEH, KOTOpas JIOJDKHA  OINpPEAessiThCs
B COOTBETCTBUH C HaIlpaBJICHUEM KOHKPETHOIO MPpOoduist 00yyeHusl.

B coorBerctBMM ¢  koHuentyambHbIMM  nojoxeHusmu  OI'OC  COO
O Ha3HAYCHUH TPeIMETOB 0a30BOro M yriayOJEHHOTO YpOBHEH B cUCTEME
nuddepeHIIMpOBaHHOTO O0Yy4YEeHUsI HA YPOBHE CPEAHEro 00IIero oOpa3oBaHUs XUMUS
Ha ypOBHE YyriayOJE€HHOTO HM3yYEHMsI HAIpaBJICH Ha peaM3alfio0 MPEeeMCTBEHHOCTU
C MOCJIEAYIOIIMM 3TallOM MOJIYYeHHUS XMMHUYECKOTO 0Opa30BaHUsl B paMKax HU3YUEHHs
CICUMAIBHBIX E€CTECTBEHHO-HAYYHBIX M XUMHUUYECKUX JIUCHUIUIMH B BYy3ax W
OpraHu3alMsSIX CPeAHEro Mpo(ecCHOHATBLHOrO 00pa3oBaHus. B 3Toi cBs3u HM3yueHUe
npeaMeTa « XuMHUs OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HA pacUIUPEeHUE U yriayOaeHue
TEOPETUUYECKOM M NPAKTHUECKOM  MOATOTOBKM  OOy4YalolIUMXCsl,  BbIOpaBIIMX
onpeaenéHHpli mpoduns oOydeHus, B TOM YHCJIE C MEPCHEKTUBOM MOCIEAYIOIIETO
NOJIYYCHHUS] XUMHUYECKOro o0pa3oBaHUs B OpraHu3alusx MpOPECCHOHAIBHOIO
oOpazoBanus. Hapsny ¢ stum, B cBere TpeboBanuii ®I'OC COO k mninaHupyeMbIM
pe3ysibTaTaM OCBOEHHs (pesiepaibHOM 00pa30BaTENIbHOM MPOTrpaMMbl CPEIHETO OOIIEro
oOpa3oBaHus U3yueHUe IpeaMeTa « XUMUs» OPUSHTUPOBAHO TAKKE HA PEIICHUE 3aa4d
BOCIIUTAHUSI M COLMAJIBHOTO pa3BUTUA oOydarouuxcs, Ha (OPMHUPOBAHHE y HHX
OOILIEMHTENIEKTYabHbIX YMEHUM, YMEHHUH palHOHAIM3alMUd Y4YeOHOro TpyAa U
0000IIEHHBIX  CHOCOOOB  JIESITEIIBHOCTH,  MMEIIIMX  MEXIUCIUIIIMHAPHBIN,
HAANPEAMETHBIA XapaKTep.



CocTraBmsOmMMHE  peaMeTa «XUMHUS» Ha YpPOBHE YINIYOJEHHOIO W3Yy4YEHUs
ABIISIFOTCS yrayOnéHHble Kypehl — «Opranudeckas Xumusi» 1 «O01mas 1 Heopranmdeckas
xumusi». [lpu ompeaeneHnH mNOAXOAOB K OTOOPY M CTPYKTYpPHOM OpraHu3aluu
COZIepKaHUsl 3TUX KypCOB B IpOrpamMMe MO XMMHUHU 3a OCHOBY NPUHATHI MOJOXKEHUS
OI'OC COO o paznuuusx 6a30BOro U yriayOJIEHHOTO YPOBHEH N3YUECHUS MTPEIMETA.

OcHoBy conepxkaHusi KypcoB «Oprannueckast Xumus» u «O011ast 1 HeopraHudecKas
XUMUS» COCTaBIISIET COBOKYHHOCTh MPEAMETHBIX 3HAHMM W yYMEHUH, OTHOCSIIMXCS
K 0a30BOMY YPOBHIO H3yYEHHS IPEAMETA. DTa CUCTEMA 3HAHUI MTOIyYaeT ONPEAeIEHHOE
TEOPETUUECKOE IOTIOTHEHHE, ITO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOJIBIIIHIA
00bEM (pakTONOrMUECKOrOo MaTepuana. Tak, Ha yriayOJI€HHOM YypOBHE H3yYeHUS
nmpeaMeTa o0ecrnedeHa BO3MOYKHOCTh 3HAUYMTENIBHOIO YBEJIMYEHHUS OOBbEMA 3HAHMIA
0 XUMHUYECKHUX DJIEMEHTAX M CBOMCTBaX MX COCJUHEHUH HA OCHOBE pPACIIMPEHUS U
yrayOJieHns  TpeACTaBICHMA O  CTPOCHMHM  BEIECTBA, XHUMHYECKOW  CBS3M
M 3aKOHOMEPHOCTSX MPOTEKaHUs pEaklMil, pacCMaTPUBAEMbIX C TOYKH 3pEHUs
XUMUYECKOM KHUHETHUKM M TEePMOJMHAMHKHU. M3yueHue NepuoauvecKoro 3akoHa H
[lepuonnueckold CHCTEMBl XMMUYECKHX 3JEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX TMPEACTABICHUSAX O CTPOCHUM aToMa. XHMHUYECKas CBS3b
OOBSACHSIETCSI C TOYKH 3PEHUSI SHEPreTHYECKHX HM3MEHEHUW Mpu €€ 00pa30oBaHUU U
pa3pylIeHNH, a TAKXKE C TOUKU 3PEHUSI MEXAHU3MOB €€ oO0pa3oBaHus. V3ydyeHue TUos
peakiuii  jponoiHseTcs (OPMUPOBAHUEM TMPEACTABICHUM 00 3JIEKTPOXUMHUYECKUX
Mpoleccax M 3JEKTPOJIM3E pacIiylaBOB M PAaCTBOPOB BEIIECTB. B Kypce opranuueckon
XUMUU MPU PaCCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTU COEIMHEHUMN YIesieTcs 0codoe
BHUMAaHHE BOIpocaM 00 »3JIEKTPOHHBIX 3¢ (deKxTax, O B3aUMHOM BIHMSHUM aTOMOB
B MOJIEKYJIaX U MEXAHU3Max peaKiuil.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJEPKAHUE KYpPCOB XUMHUHU YriayOIEHHOro
YPOBHSI M3YYEHHUs JUIsl KJIacCoB ompeneneéHHoro npoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep JOMOJHEHUHN K OOLIEl cucTeMe MPEIMETHBIX 3HAHUI ) OKAa3bIBAIOT
BJIMSIHUE CMEKHbIE TpeaMeThl. Tak, HanmpuMmep, B COAEpPKaHUM MpeaMeTa sl KJIacCoB
XUMUKO-(U3rdecKoro npouist 600Jap110€ 3HaUeHHEe OyayT UMETh AJIEMEHTBl y4eOHOIro
Marepuana rno oomei xumuu. [Ipu u3ydennn npeaMera B JaHHOM CIIy4ae akleHT OyaeT
clellaH Ha OOUIHOCTh METOJOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPHM B XUMHUHU U
B (pU3HKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJEKYJIsipHas Teopus B (U3HKE), 3aKOHbI
COXpaHEHUSI MacChl U YHEPTUHU, 3aKOHBI TEPMOJUHAMUKH, DJIEKTPOIN3a, MPEACTABICHUS
O CTPOEHHUH BEIIECTB U IPYTOE.

B To xe Bpems B colaepkaHUU MpeaMeTa IS KIaCCOB XMMHUKO-OMOJIOTHYECKOrO
npoduiia OonblIMK yAETbHBIN Bec OyJeT UMETh OopraHuyeckas xumusa. B atom ciyuae
PEIOCTaBISETCS BOBMOXKHOCTH JIJIsl 60s1€e 00CTOATENbHOTO pACCMOTPEHUSI XUMHUECKOU
OpraHu3allMi KJIETKM KaK OMOJIOTMYECKOM CHCTeMbl, B COCTaB KOTOpPOH BXOJAT,
K NpUMEpYy, TaKuhe CTPYKTYpHbIE KOMIIOHEHTBI, KaK JMMOHUAbI, O€JKH, YTIJIEBOMbI,
HYKJIEHMHOBBIE KHUCIOTHI M jApyrue. llpu »ToM 3HaHMS O cOCTaBeé M CBOMCTBAxX
IpeICTaBUTENIed OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIY>)KAaT OCHOBOM
JUI U3Y4YEHMsI CYIIIHOCTH MPOLIECCOB (POTOCUHTESA, IbIXaHUS, TUILEBAPEHMSL.



B mmane ¢dopmupoBaHHsT OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIlIEeHAyYHbIX METOJIOB MO3HAHUS U OIbITAa MPAKTHYECKOTO MPUMEHEHUS HAayYHBIX
3HAHUW H3y4YeHHE TmpeaMera «XUMHS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO
Ha MEXKIPEAMETHBIX CBSI3IX C YYCOHBIMH TMpeAMETaMH, BXOMSIIUMH B COCTaB
npenMeTHbIX  obnactedt  «EcTecTBeHHO-HayuHble TpeaMeThy, «Marematuka U
uH(popMaTuKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu uzydyeHnn yueOHOTO npeaMeTa « XUMUs» Ha YIITYyOJIEHHOM YPOBHE TakKe, Kak
Ha YPOBHE OCHOBHOTO U CpPEJIHEro 0o011ero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1a4eii
MIEPBOCTETICHHOW 3HAYUMOCTH SBISICTCS (OpPMUpOBaHHE OCHOB HAyKH XHUMHHU Kak
00JIaCT COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON [ESITEIIbHOCTH YEIOBEKa M
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYyJbTYpbl. Perienue 3Toi 3aauu Ha yriryOJIEHHOM
YPOBHE U3YUCHMS MPEIMETA MPENOIIAracT peaIn3aluiio TaKuX 1EIeH, KakK:

— (opMupoOBaHUE  TPEACTABICHUNA: O  MaTepHAJIbHOM  €IUHCTBE  MHPA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTHU SIBJICHUW TMPUPOABI, O MECT€ XMMHHU B CUCTEME
€CTECTBEHHBIX HayK U €€ Benyllel poiu B OOECIEeYEeHUU YCTOWYMBOTO PA3BUTHUS
YeJIOBEUECTBA: B PEHICHUH MPOOJIEM SKOJOTUYECKON, DHEPreTHUYECKOM U MHUIIEBOMN
0€30IMacCHOCTH, B PAa3BUTHUM MEJULMHBI, CO3JIaHUM HOBBIX MATEPHATIOB, HOBBIX
WCTOYHUKOB DJHEPrUU, B OOECHEYECHUU PAIMOHAIBHOTO MPUPOAONOIB30BAHUS,
B GOpMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KYJIbTYPhl YEJIOBEKA, a TAKXKE IKOJIOTHIECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOTHON Cpeie;

— OCBOCHHME CHCTEMBI 3HAHWH, JISKAIIUX B OCHOBE XMMHUUYECKOW COCTABIISIOLIECH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUpa: PyHIaMEHTaIbHBIX MOHATUM, 3aKOHOB U TECOPUI
XMMHH, COBPEMEHHBIX MPEIACTABICHUN O CTPOCHHM BELIECTBA HA PA3HBIX YPOBHAX —
ATOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAAMOJEKYJISIPHOM, O TEPMOJAUHAMUYECKUX W
KUHETHYECKUX 3aKOHOMEPHOCTAX ITPOTEKAHUsSI XMMHUYECKUX PEAKLUHUH, O XUMHUYECKOM
pPaBHOBECHUM, PACTBOpPAX M JHUCIEPCHBIX CHUCTEMax, 00 OOMMX HAYYHBIX MPHUHIUIAX
XUMHUYECKOTO MTPOU3BOJCTBA;

— (opMupoBaHuEe y 00YYaAIOIIMXCS OCO3HAHHOIO MOHWMAHUSI BOCTPEOOBAHHOCTH
CUCTEMHBIX XHUMHYECKUX 3HAHUM s OOBSICHEHUS] KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XUMHUH, JJIsi OOBSCHEHUS M TPOTHO3UPOBAHUS SIBIICHUM, WMEIOIIUX
€CTECTBEHHO-HAYYHYIO IPUPOJIY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX C XUMHUCH,
MIPOTHO3WPOBAHUS, aHAIM3a W OICHKA C TO3MUIMH JKOJOTHYECKOW Oe30MacHOCTH
MOCJICACTBUNA OBITOBOM U MPOU3BOJCTBEHHOW JACSATEILHOCTH YEJIOBEKa, CBSI3aHHOU
C XMMHUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEpepabOTKOM BEIIECTB;

— yrayOJieHWe TPEACTAaBICHUA O HAYYHBIX METOJIaX IMO3HAHMS, HEOOXOIUMBIX
JUIsl IpUOOpETEeHUsT yYMEHWH OpPUEHTHUPOBATHCS B MHUPE BEHIECTB W OOBSICHEHUS
XUMHUYECKUX SIBJICHUW, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKON JIESITEIBHOCTU U
MMOBCEIHCBHOM KU3HU.

B mutane peanuzanuu nmepBoovepeIHBIX BOCIIUTATEIBHBIX U PA3BUBAIOIINX (YHKIIUMA
LEJIOCTHOM CUCTEMBI CPEAHET0 00111er0 00pa30BaHus IPU U3YUEHUH MIpeAMETA « XUMHUSD)



Ha yriayOJ€HHOM ypOBHE OCOOYIO aKTyalbHOCTh MPUOOPETAIOT TaKHWe LU U 3aJauH,
KakK:

— BOCIUTAaHUE YOEXKIEHHOCTH B TMO3HABAEMOCTU SIBIICHUU MPUPOJbI, YBAKCHUS
K Tpolleccy TBOpYECTBA B OOJACTU TEOPETHUUYECKUX M MPHUKIAAHBIX HCCIIETOBAHUMN
B XMMUHU, POPMUPOBAHUE MUPOBO33PEHHUSI, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

— pa3BUTHE MOTUBALIMU K 00YUEHHUIO U MO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
¥ CAMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX [ICHHOCTEH;

— pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYaJbHBIX M TBOPUYECKUX
crocoOHOCTe oOyvarouuxcsi, (OPMHUPOBAHME Yy HHUX CO3HATEIBHOIO OTHOUICHUS
K C€aMOOOpa30BaHMIO U HENPEPHIBHOMY OOpPa30BAHUIO KaK YCIOBHUIO YCIEUIHOW
npo(eCCUOHATBbHOW W OOIIECTBEHHON NEATEIbHOCTH, OTBETCTBEHHOTO OTHOLICHMS
K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

— (opMupoBaHHEe YMEHUH M HABBIKOB Pa3yMHOTO IIPUPOIOTIONB30BaHUS, PA3BUTHE
AKOJIOTUYECKOM  KyJbTYpbl,  MNPUOOpPETEHHE  OMNbITa  OOIIECTBEHHO-TOJIE3HOM
HKOJIOTMYECKOM J1eATEIbHOCTH.

OO1ree ynciio 9acoB, pEKOMEHJAOBAHHBIX ISl U3YYCHUS XMMHUU Ha yriyOJIeHHOM
ypoBue, — 204 wacos: B 10 kinacce — 102 yaca (3 yaca B Hezenio), B 11 kmacce — 102 yaca
(3 gaca B HezEmIO).



COJIEP’KAHUE OBYYEHMU!

10 KUIIACC

Teopernyeckne 0CHOBbI OPraHH4YeCKON XMMUH

[IpeamMeT M 3HAUEHHWE OPraHUYECKOW XUMUU, MPEICTaBICHUE O MHOTr000pa3uu
OPTraHUYECKUX COCIUHECHUMN.

DNEeKTPOHHOE CTPOECHHME aTOMa YIiepojia: OCHOBHOE U BO30YXAEHHOE COCTOSTHUS.
BaneHTHble BO3MOKHOCTH aTroMa yrjiepoja. XHMHYECKas CBA3b B OPraHUYECKHUX
coequHEHMsX. Tumbl ruOpUAM3alMKM AaTOMHBIX OpOHuTalel yriepona. MexaHU3MBI
o0pa3oBaHMsI KOBAJCHTHOW CBsi3u (OOMEHHBIH W JOHOPHO-aKUENTOpPHbIN). Turbl
NEepEeKpPbIBaHUS aTOMHBIX OpOUTaneil, 6- u m-cBA3U. OauHapHas, ABOWHAs U TpOilHas
cBa3b. CrocoObl pa3pbiBa CBsS3€d B MOJIEKYJaX OpraHMYecKuX BemiecTB. [loHsTHE
0 CBOOOJTHOM pajuKaie, Hykjaeoduie u 3JaeKkTpodure.

Teopus cTtpoeHuss oprannueckux coeauHeHnid A.M. bytnepoBa U COBpEMEHHbIE
IPEICTABICHUS O CTPYKTYpE MOJIEKYJd. 3HA4€HHE TECOPUH CTPOCHHUS OPTraHUYECKUX
coequHEHU. MonekyspHble U CTPYKTypHble (opmynsl. CTpyKTypHBIE (POPMYJIBI
pa3IMYHBIX BUIOB: pPa3BEPHYTas, COKpaml€éHHasA, cKeneTHas. M3omepus. Buabl
U30MEpPUU: CTPYKTYpHas, MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE 3(PPEKTh B MOJIEKyJax
OpraHUYEeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P(EKTHI).

[IpencraBnenne o  KilaccUPUKaUMM  OpraHmdyeckux  BemiecTB. Ilonsrtue
o (yHknuoHanpHOU Tpymme. I'omosnorus. ['omomorudeckue psabpl. CucTeMaTHuecKas
HOMeHKJIaTypa opranudeckux coeauHeHudt (IUPAC) u TpuBuManbHble Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobenHoctn W Kiaccuukauss OpraHUYecKux peakiui. OKUCITUTETHHO-
BOCCTAHOBUTENBHBIE PEAKIIUHA B OPTaHUYECKOW XUMUHU.

JKCIEePUMEHTANbHbIE MEeTOAbI H3YUeHHS BelleCTB U UX NMPeBpalleHUui

O3zHakomiieHHe ¢ 00pa3liaMy OpraHMYECKUX BEIECTB U MaTepHUajiaMy Ha UX OCHOBE,
OMBITHI MO TPEBPAIICHUI0 OPraHWYECKUX BEIIECTB MpPH HarpeBaHuu (IUIaBJICHHE,
oOyTJIMBaHKE U TOPEHHUE), KOHCTPYUPOBAHUE MOJICIICH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yriaesoaopoabl

Ankanbel. ['omonormyeckuit psij ajdkaHoB, oOmias QopMysna, HOMEHKJIATypa
U U30MEpHs. OJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKaHOB,
sp3-rubpuau3anus aTOMHBIX OpOMTasIell yriaepoaa, 6-cBsasb. Kougopmepvr. dusnueckue
CBOWCTBA QJIKaHOB.

XUMHAYECKHE CBOMCTBA aJKaHOB: pPEaKUMHU 3aMELICHUS, WU30MEpU3aLIUH,
JNETUIPUPOBAHMS, IUKIW3AINN, TUPOJN3a, KpEeKuHTa, TopeHus. [Ilpedcmaenenue
0 MexaHuzme peaxkyuil paouKaibHO20 3aMeUeHUsl.

Haxoxnenue B npupojie. CriocoObl MOTy4YeHUs U NPUMEHEHHE aTKaHOB.

! Kypcueéom B TaHHOM TeKCTe BBIAEJIEHBI DIEMEHTHI COAEPKAHHUs y4eOHOro MaTepuaia, KOTOPhIE H3ydaroTcs
B 03HAKOMHTEIILHOM IUTAaHE U HE BKIIIOYAIOTCS B COCTaB MPEAMETHBIX pe3ynbTaToB ocBoeHuss OOIT COO.



Huknoankanpl. O6mas ¢opMyna, HOMeHKIaTypa U u3zomepus. OcOOEHHOCTH
CTPOCHMSI U XMMHUYECKUX CBOMCTB MaibIX (ILIMKJIONPOIAH, LUKIOOYyTaH) M OOBIYHBIX
(IIMKJIOTIEHTaH, IUKIOTEKCaH) MUKIoadkaHoB. CIoOCOObI MOMydYeHUS W MPUMEHCHUE
LUKIIOAJIKAHOB.

Anxensl. ['omonormyeckuil psj ajJkeHoB, oOmias Qopmyia, HOMEHKJIATypa.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ AlIKEHOB, SP>-THOpHan3anus
aTOMHBIX oOpOuTasliell yriaepoja, o- U 7-CBA3M. CTPyKTypHas U Te€OMETpUYECKas
(umc-tpanc-) uzomepus. Pdusmyeckne CBONCTBA aJKEHOB. XHMHYECKHE CBOMCTBA!
peaKkuuy MPUCOCAUHEHUS, 3aMEIICHHUS B O-TOJIOXKEHHE TMpU JIBOMHOM CBS3M,
HoJUMEpU3allMl U OKUcHeHus. [lpeOocmasnenue o  mexanusme — peaxyuu
anekmpoghunvHoco npucoedunenus. llpasuno MapkoBHuKkoBa. KauecTBeHHbIE peakiiuu
Ha JIBOMHYIO cBsI3b. CIIOCOOBI MOJIy4YE€HUS U IPUMEHEHHUE aJIKEHOB.

Anxaauensl. Krnaccuduxanuss ankaaueHoB (CONpPsDKEHHBIE, W30JIMPOBAaHHBIE,
Kymynupoeantvle). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XMMHYECKUX CBOWCTB
CONPSDKEHHBIX AWEHOB, 1,2- m 1,4-npucoenunenue. IlonmMepusanus coOnpsLKEHHBIX
nueHoB. CriocoObl MOJTYyYEHUs U IPUMEHEHUE aJTKaIuEHOB.

Ankunbl. ['OMOJOTMUECKUW psAn  aJIKWHOB, oOmas ¢opmyiia, HOMEHKJIATypa
U H30Mepus. OJNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ] aJKHWHOB,
Sp-ruOpuan3anns aToOMHBIX opOuTaneil yriaepojga. PuU3NYECKHE CBOMCTBA AJKHUHOB.
XVMMHUYECKHE CBOWCTBA: PEAKIMM IPUCOCIWHEHHUs, AUMEPHU3ALNUNA U TPUMEPHU3ALNH,
okuciieHus. KucClIoTHbIE CBOMCTBA aJKMHOB, MMEIOIINX KOHLEBYIO TPOMHYIO CBS3b.
KadecTBeHHble peakuuum Ha TpPOMHYIO CBS3b. CrnocoObl MOJyYEeHHUS] U TPUMEHEHUE
QJIKUHOB.

ApomaThueckue yrieBoJgopoAbl (apeHsl). I'oMosiornueckuil psij apeHoB, oOIias
(dopMyna, HOMEHKJIATypa U H30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH3011a. [Ipasuno apomamuunocmu, npumepbl apoMamudeckux coeOuHeHu.
du3znyeckre CBOMCTBA apeHOB. XHMHUYECKHME CBOWCTBAa OEH30J1a U €ro rOMOJIOIOB:
peakuuu 3aMelleHus B OCH30JbHOM KOJIbLIE U YIJIEBOJAOPOJHOM pajuKaie, peakluu
MIPUCOEIMHEHUSI, OKUCIEHUE TOMOJOroB OeH3osa. [Ipedcmasnenue o Mmexanusme
peaxyuil 21ekmpogunbrozo 3amewserus. llpencraBienne 00 OpUeHTUPYIOLIEM JEHCTBUU
3aMecTuTeNe B OEH30JbHOM KOJbIIE Ha MpUMEPE aJKWJIbHBIX PaJUKajoB,
KapOOKCUJIBHOM, THAPOKCUIBHOM, aMHHO- W HUTPOrPYIIIbI, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XMMHYECKUX CBOMCTB cTHposa. llomumepusanust ctuporna. CrocoOsl
MOJIYYEHHS U IPUMEHEHHE apOMaTHUECKUX YTJIEBOJOPOIOB.

[Ipupoausiii ra3. IlonmytHeie HedTsHbIE Ta3bl. HedTh M €€ mpoucxoxkaeHUE.
KamenHnplii yroiab u mpoaykTel ero mnepepadotku. CrnocoObl nepepaboTku HedTu:
MEPEroHKa, KPEKUHI (TEPMUYECKUH, KATAIUTHUYECKUM), pPUDOPMUHT, MHUPOIU3.
[TponykThl nepepaboTku HEDTH, UX TPUMEHEHNE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnuecKas CBSA3b MEKY PA3JIMYHBIMU KJIACCaMU YIJIEBOJOPOJIOB.

DNEeKTPOHHOE  CTPOEHUE  TaJOreHMPOU3BOAHBIX  YIIEBOAOPOAOB. Peakuuu
3aMEILEHMs] TAJIOre€Ha Ha TUAPOKCOTPYIIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYRNY .



JlelicTBHE Ha TaJOr€HOPOU3BOAHBIE BOJHOTO M CHUPTOBOrO pPacTBOpa IIEIOYMU.
B3anmopneiicTBue  AUTAJIOrE€HAaJKaHOB €  MarHieM W UUHKOM.  [lonamue
0  Memannloop2aHudeckux  coeounenusx. VICOAb30BaHHE  TaJIOr€HIPOU3BOIHBIX
YIJIEBOJIOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIIECTB.

JKCcIepUMeHTAIbHbIE METObI M3Y4YeHHUs BellleCTB U UX NpeBpamieHuil

N3yuenne Gpu3nuecKux CBONCTB YIJIEBOIOPOIOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peakiuii yriaeBog0opOI0B Pa3IMdHbIX KiaccoB (oOeclBeunBaHUEe OPOMHON WIIM MOJAHOU
BOJIbI, pPacTBOpa IEpMaHTaHATa KaJWs, B3aWMOJCHCTBHE alleTHICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApyXKEHHE YIJIepoJa W BOJOpPOJa
B OpPraHMYECKUX BEIIECTBaX, TMOJYyUYECHHUE OTUJIEHA M M3YYEHHE €ro CBOWCTB,
o3HaKOMJIEHHUE ¢ KoJuteKIusaMu «HedTe» 1 «YT0oIby», ¢ o0pasiaMu 1miacTMacc, KaydyKoB
U PE3UHBI, MOJCIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TajJOTeHIPOU3BOIHBIX
YTJIEBOIOPOJIOB.

Kucsiopoacoaep:kaiue opranu4eckue coeIuHeHHs

[IpenenbHble O1HOATOMHBIE cIUPTHL. CTpOEHUE MOJIEKYII (Ha IPUMEPE METAHOJA U
sTaHosia). l'oMonorumdeckuit psia, obmas ¢Gopmyna, H30MepUsi, HOMEHKIATypa
u knaccudukamus. dusmyeckne CBONCTBAa MPEACIbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHeie cBsi3U MEXIy MOJIEKYJIaMHU CHUPTOB. XUMHUYECKHE CBOMICTBA: peaKIUU
3aMEIEHNs], JACTHApATalli, OKUCICHHs, B3aUMOJCHUCTBUE C OpPraHMYECKUMU U
HEOpPraHWYEeCKUMHU KucioTaMu. KauecTBeHHass peakuuss Ha OJHOATOMHBIE CIIHUPTBHI.
JleiicTBue 53TaHONAa WM METAaHOJA Ha OpraHu3M uyesnoBeka. CrocoObl MOMyYEeHUS U
MPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[Ipoctbie »dupsl, HOMeHKIaTypa u wuzomepus. OCOOEHHOCTH (PU3HMUECKHUX
Y XUMUYECKUX CBOWCTB.

MHoroaTtoMHbIE€ CIIUPTHI — TUIICHTIIMKOJIb U TeprH. Oru3nueckne u XuMUYeCKue
CBOMCTBAa:  peaklMM  3aMEUICHMs, B3aUMOJEWCTBUE C  OpPraHUYECKUMHU U
HEOPTaHWYECKUMHU KHCJIOTaMH, KaueCTBEHHAs peaklys Ha MHOTOATOMHBIE CIIHPTHI.
Ilpeocmasnenue o mexanusme peakyuii HYK1eo@uibHo2o 3ameujenus. JleficTBue
Ha OpraHu3M yenoBeka. CrocoObl MOMy4YeHHsI U TPUMEHEHNE MHOTOATOMHBIX CITMPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JbHOTO
sanpa. dusnyeckue cpoicTBa (peHonma. OCOOCHHOCTH XUMHYECKHUX CBOMCTB (DeHoIa.
KauectBennsie peakiuu Ha (eHon. ToxcuyHocTh (eHona. CrnocoObl MONy4YeHUs U
npumeHenue ¢penona. GenondopmanbaeruaHas cMoa.

KapOoHumnbpHbIE COCNUHEHUS — albJCTUIbl W KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Trpynmbl. ['oMonormueckue psabl albJeTUIOB W KETOHOB, OOIIas
dopmyna, uzomepus U HoMeHKIaTypa. dOu3nueckue CBOMCTBA albJIETHIOB U KETOHOB.
XUMUYECKHE CBOWCTBA ajbJCTHAOB M KETOHOB: pEAKIMH MPHUCOSTMHCHUS.
IIpeocmasnenue o mexanuzme peakyuti Hyk1eo@puibHo2o npucoeourenus. OKHUCIECHUE
aNbJIETH/IOB, KAaueCTBEHHBbIC peakuuu Ha anpaeruapl. CrnocoObl MONy4YeHHs U
PUMEHEHHUE aJIbJIETUIOB U KETOHOB.
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OAHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepus u HOMeHKIaTypa. Pu3nuecKue CBOMCTBA
OJTHOOCHOBHBIX TPEIEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3U MEXAy
MOJICKyJIaMH KapOOHOBBIX KHCIIOT. XWUMHYECKHE CBOWCTBA: KHCJIOTHBIE CBOMCTBA,
peakuusi ATepUuPUKALUU, PEAKIUU C YYacTHEM YIJIEBOJOPOJHOIO  pajuKaia.
Oco0eHHOCTH CBOMCTB MYpaBbHUHOU KUCIOTHI. [IoHSATHE O MPOM3BOIHBIX KapOOHOBBIX
KHCJIOT — CJIOXHBIX 3upax, aneuopuoax, eanoceHansuopuoax, amuoax, HUmMpuiax.
Mmuoroobpaszue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWCTB HEMPEICTBHBIX W
apoOMaTHYECKHX KapOOHOBBIX KHUCJOT, TUKAPOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX
kucioT. [IpeacraBuTeny BhICHIMX KapOOHOBBIX KUCIIOT: CTEAPUHOBAs, MAJIbMUTHUHOBAS,
OJICUHOBASI, JIUHONE8As, TUHONEH08as KUACAOTHL. CrocoObl MONy4YeHHs] M MPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Cnoxuele 3¢upsl. ['omonornueckuir psa, obmas Qopmyna, u30oMepus U
HOMEHKJIaTypa. OU3ndecKre U XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCION U LIEIOYHON
cpeze.

Kupsl. Crpoenue, ¢uznyeckue U XUMHYECKHE CBOICTBA >KUPOB: THUIPOJIU3
B KUCJIOW M HIETO0YHON cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPKALUIUX OCTATKH
HEMpeeNbHBIX KUPHBIX KUCTOT. JKUpBI B IpUpo/Ie.

MpI1a KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX Moroliee neicTBue. [lonamue
o cunmemuyeckux morowux cpeocmaax (CMC).

O6mas xapakrepuctuka yrieBoaoB. Kiaccudukanus yrieBomoB (MOHO-, Iu-
U rnoiucaxapuiel). MoHocaxapuibl: TJIOKO3a, (QpPYKTO3a, eanakmosa, pubosd,
oesokcupuboza. duznueckue CBOMCTBA M HaxOoxkAeHHEe B mpupoje. POTOCHUHTES.
Onmuueckas uszomepus. Konvuamo-yennas maymomepusi HA npumepe MOJIeK)ibl
2NI0K03bl, npoekyuu Xeyopca, o0- U [-aHomepuvl 2N10KO3bl. XUMHUYECKHE CBOMCTBa
TJIIOKO3BL: PEAKIUM C yYacTHEM CHHUPTOBBIX M albACTUAHOW TPYII, CHUPTOBOE M
MOJIOUHOKHCI0E OpokeHue. [IpuMeneHmne riroko3bl, €€ 3Ha4YeHUE B KU3HEACSITEIbHOCTH
opranusma. Jlucaxapuuapl: caxaposa, MajabTO3a U Jlakmo3a. BoccTaHaBiauBarolue H
HEBOCCTaHABIIMBAIOIIKME AUcaxapuabl. [ uaponus nucaxapuaoB. Haxoxaenue B npupoje
u npumeHenue. llommcaxapunapl: Kpaxmal, IJIHMKOreH u 1eitono3a. CrpoeHue
MaKpOMOJIEKYJI Kpaxmaiia, TIIMKOTeHa U LEeJUTI0N103bl. dU3nyeckne CBOWCTBa Kpaxmasa 1
IIEJUTIONIO3bl.  XUMHUYECKHE CBOMCTBA Kpaxmalsia: THAPOJIA3, KadeCTBEHHAs peaKIlus
C uoAOM. XHMHYECKHE CBOMCTBA LIEJUIIOJIO3bI: THIPOJIU3, TMOJydyeHue 3(PUpoB
1esuoI103bl. [loHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA MIENK).

JKcNepUMEHTAIbHbIE METO/Ibl H3YUE€HHUS BellleCTB U UX NMPeBpaleHuil

PacTBOpHMOCTB pa3anyHbIX CIIUPTOB B BOJIE, B3aUMOJICMCTBUE ATAHOJIA C HATPUEM,
OKHMCJICHUE OTUJIOBOIO CIMPTAa B ajblIETH] HA PACKAJIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOIO CIHUpPTAa JUXPOMATOM Kajusi (BO3MOXHO MCIOJb30BaHKE
BUJICOMATEPUAIIOB), KAYECTBCHHBIC PEAKIMM Ha ajpJeruibl (C TUIPOKCHUIOM
muammuncepeopa(l) u rugpokcunpom meau(Il)), peakiust rauiepuHa ¢ TUAPOKCHIOM
menu(Il), xumudeckne CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI, B3aWMOJIEHCTBUE
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pactBopa moKo3bl ¢ rujpokcugoM menu(ll), B3aumopaelcTBue Kpaxmana ¢ HOAOM,
pEIIeHrEe SKCIIEPUMEHTANBHBIX 3a/1a4 1Mo TemaMm «Crupthl u (enons», «KapooHoBsie
KUCTOThI. ClIOXHBIE 2()UPBD».

A3o0Tcoep:Kale OpraHudecKue CoeJMHECHUs

AMUHBI — OpraHWYecKHe TMPOW3BOAHBIE amMMuaka. Kiaccudukaius amMuHOB:
anudaTUIECKUe W apOMaTUUCCKHE; TIEPBUYHbBIC, BTOPUYHBIC W TpeTudHbIe. CTpocHUE
MOJIEKYyJ, o0mias Qopmyna, w3oMmepwsi, HOMEHKIATypa H (HU3UYECKHE CBOWCTRBA.
XHUMHUYECKOE CBOMCTBA alM(PaTHUIECKUX aMUHOB: OCHOBHBIE CBOWCTBA, AIKUJIMPOBAHUE,
B3aMMO/ICHCTBUE TIEPBUYHBIX AMUHOB C a30TUCTOMN KHUCI0TOM. COoNMM aJKuIaMMOHMUSL.

AHWINH — TpeACTaBUTE]Ib aMUHOB apoMaTrudeckoro psga. CTpoeHue aHWIIMHA.
B3anmHoe BiusiHME Tpynn aTOMOB B MOJIeKysie aHWiIMHA. OCOOEHHOCTH XMMHUYECKHUX
CBOMCTB aHuiuHA. KauecTBeHHble peakuuu Ha aHWIMH. CrnocoObl MONy4YeHUS U
npuMeHeHue anudaruueckux aMuHoB. [loydeHue aHumMHa U3 HUTPOOEH30Ia.

AmuHokucnotel. Homenknatypa wu  wuszomepus. OTAEIbHBIE NPEACTABUTEIN
0.-aMUHOKHCJIOT: TJIUIUH, aTaHUH, QeHUNANAHUH, CEPUH, 2IYMAMUHOBAS KUCIOMA, TUUH,
yucmeun. Onmuyueckas uzomepus amunoxuciom. D- u L-amunokucromol. @uznueckue
CBOMCTBa AMHUHOKHCIOT. XHWMHYECKHE CBOWCTBA AMHHOKHUCIOT KakK aM(OTEepHBIX
OPraHUYECKUX COCIMHECHUH, peakius MOJMKOHIEHCAINN, 00pa30BaHHE MENTHAHOU
CBsI3U. brosiornueckoe 3HayeHne aMUHOKUCIIOT. CUHTE3 U TUIPOJIU3 NENTHIOB.

benku kak npupoiabie moauMepsl. [lepBruHas, BTOpUYHas U TPETUYHAS CTPYKTypa
O0enKoB. XMMHUYECKHE CBOMCTBa OEIKOB: THUIPOJIU3, JCHATypalus, KaueCTBEHHbIC
peakiuy Ha OeKH.

llonamue 00 a3o0mcooepicaujux 2emepoYUKIUYECKUX COEOUHEHUSIX.
Tlupumuounoswvie u nypunogvie ocnosanus. Hyxkneunogvie Kuciomel: cocmas, cmpoetue
u buono2u4eckas pob.

JKcNepUMEeHTAJbHbIE METO/Ibl H3YUYEeHHUS BellleCTB U UX NMPeBpaleHuil

PactBopenue OenkoB B BOJe, JAeHATypalusi OEJIKOB MPU HAarpeBaHHUM, IIBETHHIC
peakiuu Ha OeJIKU, PellleHHe HKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMaM «A30TCoepKallue
OpraHUYecKue CoeTMHEHUs» U «Pacrno3HaBaHue OPraHMYECKUX COSTUHEHUI.

BbicokoMoiieKy/JIsIpHBIE COeIUHEHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOTUMEPHU3ALINHN, CPEIHSIA MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJBI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COECAMHEHUN — MOJIMMEpPU3ALU U
NOJMKOHJeHcauus. [lpeocmasnenue o cmepeopecyisipHocmu U  HAOMONEKYIAAPHOU
cmpyKmype noaumepos, 3a6UCUMOCHb CE0UCME NOAUMEPOE OM UX MONEKYIAPHO20 U
HAOMONIEKYNIAPHO20 CMPOECHUA.

[Tonmumepuble  matepuanbl.  [lmactmaccel  (MONMATHINIEH,  MOJUIPOIUJIEH,
NOJIMBUHWIXJIOPU, MOJIUCTUPOI, MOJIMMETUIIMETAKPUJIAT, NOJINKapOOHATHI,
MoJIMATUIIEHTEPEePTaNaT). Y THIHM3AIUs U IepepadoTKa TIaCTHKA.

DnacToMepbl: HATypaJIbHbIM KaydyK, CHUHTETHMYECKHE KaydykKu (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U curuxonsl. Pe3nHa.
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Bosniokna: HaTypanbHble (XJIONOK, IIEPCTh, IWIENK), HCKYCCTBEHHBIE (BHCKO3a,
aIleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoOH U JIaBCaH).

Ilonumepvr cneyuanvbHoeo HazHaveHus (meowH, Keeuap, 31EKMPONPo8oOsUUe
noaumepsl, buopasiazaemvie nOIUMepPbl).

JKCIepUMEHTAJIbHbIE METOAbI H3y4YeHHUs BelleCTB U UX MPeBpalleHui

O3HakomiieHHE ¢ 00pa3naMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, PEIICHUE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacro3HaBaHue mIacTMacc u
BOJIOKOH.

PacuéTHble 3a1a4n

Haxoxaenne MoseKyIsipHO (hOpMyIIbI OPraHMYECKOTO COSTUHEHUS TI0 MACCOBBIM
JIOJIIM DJIEMEHTOB, BXOJAIIMX B €r0 COCTAaB, HAXOXKJIEHHUE MOJICKYJSpHOU (HOpMyJIbI
OpPraHUYEeCKOr0 COEIMHEHHUA M0 Macce (00bEMY) IPOIYKTOB CrOpPaHUs, MO KOJIUYECTBY
BemiecTBa (Macce, 00BEMY) TPOJYKTOB PEAKIMW W/MUIW HCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpPHOH (OPMYIJIbI OPraHUYECKOTO BEIIECTBA Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB TOJIYYEHHMSI, OTIPEIEIICHUE JOJU BBIX0J1a MPOAYKTA
peakiuyu OT TEOPETUUECKHU BO3ZMOXKHOTO.

MeknpeaMeTHbIE CBA3H

Peasmzannst MeXIpeaMETHBIX CBA3€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 10 Kiacce OCyIecTBISIETCA Yepe3 UCIOIb30BaHME KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHATHUM, TaK W MOHSATUM, MPUHATHIX B OTAEIBHBIX MPEAMETaX €CTECTBEHHO-HAYyYHOTO
UKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHSATHUSA: SIBJICHWE, HAy4YHBIM (HaKT, THUIOTE3a,
TEeOpus, 3aKOH, aHalIW3, CHUHTE3, Kilaccudukanusa, HabI0IeHUe, W3MEpEHUeE,
AKCIIEPUMEHT, MOJENb, MOJIECIIMPOBAHUE.

dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUYECKUN
YpOBEHb, BELIECTBO, TeJNO, OOBEM, arperarHoe COCTOSHHE BEIIECTBA, (PU3UUECKUE
BEJIMYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus:  kierka, opraHusM, DOKOCHCTeMa, Ouocdepa, MeTaOOIU3M,
HACJIEICTBEHHOCTh, aBTOTPOMHBIH U reTepoTpOodHBI THUI TUTaHUA, OpOKEHHE,
dboTOCHHTE3, TbIXaHUE, OCIIKH, YTIICBO/IbI, )KUPBI, HYKJICHHOBBIC KUCIIOTHI, )EPMEHTHI.

['eorpadusi: mone3Hple HCKOMaeMbI€, TOTLIUBO.

TexHoJIOTHs: THUILEBbIC MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, MOIOIIHE
CpeACTBa, MaTEpUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

Teoperuyeckue 0CHOBbI XUMUM

AtoM. CocTaB aTOMHBIX sjiep. XUMHUECKU 31eMeHT. N3otomnbl. KopnyckynsapHo-
80IHOBOU  O0yanu3m, O08olcmeeHHas npupooa snexkmpona. CTpOeHue >IEeKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHCJIAa. DHEPreTUYECKUE YPOBHU U MOyPOBHU. ATOMHBIE
opoutamu. Kiaccnpukanumss XuMUYECKHX djeMeHToB (S-, p-, d-, f-amemeHTsr).
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Pacrnipenenenue >1€KTPOHOB MO ATOMHBIM OpPOUTANISAM, NPUHYUN MUHUMYMA IHEPSUlU,
npunyun Ilaynu, npaeuno Xynoa. DNEKTPOHHbIE KOH(MUTYpallud aTOMOB 3JIEMEHTOB
MEPBOr0—4ETBEPTOrO MEPUOAOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE
KOH(UTYpallii HOHOB. [lomamue 00 SHepeuu UOHU3AYUU, OSHEpeUU CpPoOCmea
K 971eKMpoHy. INEKTPOOTPULIATEIBHOCTD.

Ilepponmueckuinn 3akoH u Ilepuogmueckas cucTeEMa XMMHUYECKUX JJIEMEHTOB
.. MenneneeBa. CBs3b NEPUOAUYECKOTO 3akoHa M llepuoauueckor CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOpPUEN CTPOCHHSI aTOMOB. 3AKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIECTB MO TpylraM W NOEpuoJaM. 3HAYEHHE MEPUOJAMYECKOrO  3aKOHa
.. Menneneena.

XuMHUYeCKast CBSA3b. BHAbl XUMHYECKOW CBSI3U: KOBAQJIECHTHAsl, WOHHAS,
MeTtainyeckas. MexaHu3mbl  00pa3oBaHUsT  KOBAJICHTHOM  CBSI3UM:  OOMEHHBIN
U JIOHOPHO-aKLENTOPHBIA. DHEprus W JJMHA CBSI3U. llonsipHOCTH, HANpaBIEHHOCTH
U HACBIIAEMOCTh KOBaJIEHTHOM cBsi3u. KparHele cBa3u. BopopoaHas CBs3b.
MexXMONEKYIIApHBIE B3aUMOICHCTBHUS.

BasleHTHOCT, W BaJieHTHbIE BO3MOXXHOCTH aTOMOB. [ ubpuouzayus amomHbix
opbumaneti. CBs3b JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM
(Ha mpuMepe COETUHEHUM 3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBienre O KOMIUIEKCHBIX cOeqUHEHHUSX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCcooOpaszoBarenb, JUraniubl. Koopounayuonnoe uucio. Homenxknamypa
KOMNJIEKCHbIX ~ coeOuHeHuti. 3HA4eHHE KOMIUIEKCHbIX coenuHeHuid. [lonsartue
0 KOOPJIMHAIIMOHHOW XUMMUH.

BemecTtBa ~ MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO — CTPOEHHMSA.  HIbI
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonsiTue o nucnepcHBIX cucteMax. VcTuHHbIE pacTBOpbl. [Ipedcmasnenue
0 KONNOUOHbIX pacmeopax. CrnocoObl BRIpaXKEHUsI KOHIEHTPAIlMU pacTBOPOB: MaccoBast
JIOJISI BEILIECTBA B PACTBOPE, MOJIIpHAs KOHIIEHTpanus. HachllieHHbIe M1 HEHACHIILICHHBIE
pPacTBOPBL, pACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. |pUBHUAIIBbHBIC
HAa3BaHUS OTIEIBbHBIX NIPEACTABUTENIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakinii B HEOPTaHMUECKOW U OPraHMueCKOM XUMHUH.
3aKOH COXPAHEHUsI MAacChl BELIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPIUU
Mpyu  XMMHYECKHX  peaknusax. TemroBbie d(PPEeKThl XUMHYECKHUX  PEaKIIH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakluu, €€ 3aBUCHUMOCTb OT pa3JIMYHBIX (PAKTOPOB.
['omoreHHbI€ U reTeporeHHble peakunn. Katanms u karaam3aTtopsl.

OOpatumble U HeoOpaTUMbIE peakluu. XUMHYecKoe paBHoBecue. Koncmanma
xumuyeckoeco pagHosecus. PDakTOppl, BIUAKOLIIME HA IOJOXKEHUE XUMHUYECKOTO
paBHOBECHUA: TEMIIEpAaTypa, MAABJICHWE M KOHILIEHTPAIMM BEIIECTB, YYaCTBYIOIIUX
B peakuuu. [Ipunnun Jle [Hlatense.
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Onextposmtuueckas aucconuanusi. CHibHbIE U cladbie 3JeKTponuThl. CTETeHb
aucconuanuu. HMounoe npousgedenue 600vi. Cpena BOJHBIX PACTBOPOB: KUCIOTHas,
HeWTpanbHas, menounas. Bogopoansiii nokasarens (pH) pactBopa. ['maponus cosneid.
Peakuuu nonHoro oOMeHa.

OKHCIIUTETFHO-BOCCTAHOBUTEIBbHEIE peakiuu. CTeneHb okuciaeHus:. OKUCIUTENb U
BOCCTaHOBHUTENb. [Iporiecchl OKUCICHUS U BOCCTAHOBJICHUS. BaykHEHIITnEe OKUCTUTENH U
BOCCTAHOBUTEIN. MeTo/ dJEKTPOHHOTO Oanmanca. DIIEKTPOIN3 pacTBOPOB M PACIIIIaBOB
BEIIECTB.

BKCHepI/IMeHTaJILHLIe METOAbI U3YYCHUS BEIICCTB U UX npeBpameHnﬁ

Paznoxenue IICPOKCHUaa BOAOpOAa B IIPUCYTCTBHH KaTalln3aTOpa, MOACIHU
KPUCTATININYCCKHUX peHIéTOK, IMIPpOBCACHUC peaKHI/Iﬁ HOHHOTI'O 06M€Ha, OIIPCACIICHUC
CpCabl paCTBOPOB C ITIOMOIIbIO MHAWKATOPOB, U3YUCHUC BJIMAHUA PA3JIMIHBIX (baKTOpOB
Ha CKOPOCTH XUMHYECKOM PCAKIHNH U ITOJIOKCHUC XUMHNYCCKOI'O PaBHOBCCHA.

Heopranuyeckasi xumus

[Tomoxenne HemertaioB B llepmoguueckoil cHUCTEME XHUMHUYECKHUX JJIEMEHTOB
J.. MeHnneneeBa U OCOOEHHOCTHM CTpPOCHUSI HX aTOMOB. (DU3MYECKHE CBOMCTBA
HEMETaJVIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpUMEpPE Kuciaopoja, cepbl, docdopa u
YIJIEpOIa).

Bonopon. [Ilomyuenue, ¢usuueckue © XUMHUYECKHUE CBOICTBA: peEaKIMU
C MeTaJUlaMM W HEMETajUlaMH, BOCCTAaHOBUTENbHBIC CBOMCTBA. ['unpuasl. TonaugHvle
9/1eMEHMbL.

lanorensl. HaxoxjaeHue B mpupojie, CHOCOObI TMOdy4YeHus, (U3UYECKUE U
XUMUUYeckue cBoicTBa. [amoreHoBomoponabl. BakHeillme KuCIOpoacoAepKaline
COEIMHEHHsI TaynoreHoB. JlabopaTOpHble W MPOMBINIIEHHBIE CHOCOOBI MOJIYYEHUS
rajgoreHoB. [I[pumeHeHue rajJoreHoB U UX COCIUHEHUM.

Kucnopon, o3on. JlabopaTopHble ¥ TNPOMBIIIJICHHBIE CIIOCOOBI TMOJIYYCHUS
kuciopoaa. duznueckue U XUMUYECKUE CBOWCTBA U MIPUMEHEHHUE KHUCIIOPOJia U O30HA.
OKcuabl v IEPOKCUBI.

Cepa. Haxoxaenue B mpupoJie, CriocoObl momydeHusi, Pu3ndeckrue U XUMHUCCKUE
cBoiictBa. CepoBopopon, cynbduasl. Okcua cepri(1V), oxcun cepsi(VI). Cepaucras u
CepHas KUCJIOTHI U X coiu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMenenue cepsbl
U €€ COCIMHECHUM.

Azot. Haxoxaenue B mpupojie, CocoObl MOyYeHUs, PU3NUECKUE U XUMUYECKUE
cBolicTBa. AMMUAK, HUTPUJIbl. OKCHUIBI @30Ta. A30TUCTAas U A30THASI KUCIIOTHI U UX COJIH.
Oco0EeHHOCTH CBOWMCTB a30THOW KHUCTOTHI. [IprMeHeHHMe a30Ta W €ro COCIMHCHHM.
A3oTHBIE y10OpEeHUSI.

®dochop. Haxoxknaenue B Tpupoae, CHOCOObI MONy4deHUs, (HUINIECKUE
u xumudeckue corcta. @ochuas u Gochun. Oxcuast pochopa, bocdhopHas kuciaora
nu eé comu. Memadgocgopnas u nupogocgopras xucromsi, hocghopucmas
u @gocgopnosamucmas kuciomol. IlpumeHenue Qochopa W €ro COCIAUHECHHI.
docdopHbie ynoOpeHus.
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VYriepona, HaxoxeHue B mpupoze. AmtoTpornHeie Moaudukanuu. Ousndeckue u
XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, 0O0pa3oBaHHBIX yriaepogoM. Oxcuj
yriepona(ll), okcua yraepona(IV), yrosbHas kuciaora i €€ coiau. AKTUBHUPOBAHHBIN
yroib, aocopoyus. Dynnepenvl, epagen, yeaepoonvie HarHompyoOxu. llpuMeHeHHE
IPOCTHIX BEIIECTB, 00PAa30BaHHBIX YIJIEPOJAOM, U €r0 COCTUHEHUM.

Kpemuuiti. Haxoxaenue B mpupoae, crnocoObl MOIydeHHs, (PU3NYECKUE
n xumuueckue cBoictBa. Oxcuna kpemuusa(IV), kpemHHeBas KUCIOTa, CHJIMKATHI.
[IpuMeHeHne KpeMHuUs U ero coequHeHui. CTeKI10, ero nojay4yeHue, BUbl CTEKIIA.

[Tomoxenne wmeramnoB B llepuogndeckord CHUCTEME XUMHYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK aTOMOB METAJUIOB. Pacnpocmpanenue
XUMUYECKUX DJIeMEeHmMOo8-Memainos 6 3emHou kope. OOume ¢Gu3MUecKue CBOMCTBA
MetasuioB. [Ipumenenue MetamioB B ObITy U TeXHHKE. CIIJIaBbl METAILJIOB.

DNEKTPOXUMHUECKUN psil HanpskeHU metayuioB. OO0muMe crnocoObl MOTydeHHs
METAJUIOB: THUJIPOMETAJUIYPIUs, NUPOMETALIYPIrus, 3JleKTpoMeTautyprus. IlonsTue
0 Koppo3uu MeTaJioB. CriocoObl 3aIIUThl OT KOPPO3HUH.

O6mas xapaktepuctuka wmetawioB [A-rpynnsl Ileproguyeckoil  cucTEMbI
XUMHUYECKUX 3jeMeHToB. Hartpuii u kamuii: moisiyueHue, (QU3NYECKUE U XUMHUYECKUE
CBOMCTBA, IPUMEHEHHUE NPOCTHIX BEIIECTB U UX COCIUHEHUN.

O6mas xapakrepuctuka MetaioB IIA-rpynmer  Ilepuogudeckoil  cucTemsl
XUMUYECKUX 3JIEMEHTOB. Maruuii ¥ KanblUil: OJydeHHe, (PU3NYeCKue U XUMUYECKUE
CBOMCTBA, NPUMEHEHHE IIPOCTBIX BEIIECTB M HX coeauHeHu. JKECTKOCTh BOIBI U
CHoCcOOBI €€ yCTpaHEHHUSI.

AntoMuHUI: TIONydeHue, (pu3Mueckue M XMMHUYECKHE CBOWCTBA, MPUMEHEHHE
MIPOCTOT0 BELIECTBA U €r0 COeIMHEHUNA. AMDOTEpHBIE CBOMCTBA OKCUIA U TUAPOKCHIA
AIFOMUHUSA, TUAPOKCOKOMIIIIEKCHI AITFOMUHUS.

OOmrast  xapaktepucThka  MeTauioB  nmoOounbix  moarpynn  (b-rpyrmim)
[Teprnoanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®u3nyeckne MU XMMHYECKHME CBOWCTBA XpOMa M €ro coeauHeHud. OKcuabl U
ruapokcunpl - xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel Hu JIUXpOMATHI,
UX OKHCIIUTENbHbIE CBOMCTBA. [lomyueHne nu mpumMeHeHue xpoma.

DOU3NYECKME U XMMUYECKUE CBOMCTBA MApPraHlla U €ro COeAUHECHUN. Baxuenmue
coequHenus  mapranua(ll), wmapranuna(IV), wmapranuna(VI) wu  wmapranna(VII).
[lepmaHraHaT Kajiausi, €ro OKUCIUTENbHBIE CBOMCTBA.

du3znueckre W XUMUYECKHE CBOMCTBa ’Kelle3a U ero coeauHeHuil. OKCHIbI,
ruapokcuasl U conu skeneza(ll) u xenesa(Ill). Ilomyyenue u npuMeHeHUE xKemesza
Y €r0 CILIABOB.

OU3NYECKUE M XHMMHUYECKHE CBOMCTBA Menu M €€ coenuHeHud. l[lomydenue
Y IPUMEHEHUE MEAU U €€ COCAMHEHUM.

[uuk: nonyyeHue, GU3HMUECKUE U XUMUYECKHe CBOMCTBA. AM(pOTEpHbIE CBOMCTBA
OKCHJa U THJIPOKCUJA LUHKA, TUAPOKCOKOMIUIEKCH IMHKA. [[puMeHeHne IMHKa U ero
COCIMHEHUMN.
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IKCNepPUMEHTATIbHbIE METOIbI U3YUeHHs BEIIeCTB M X MPeBpalleHu i

N3yuenne o0pa3ioB HEMETAIOB, TOpPEHHE cephl, ¢ocdopa, xKenesa, MarHus
B KHCJIOPO/IE, U3YUYCHUE KOJUIEKIINU «MeTalIbl U CILIaBbD», B3aUMOICHCTBUE MICTIOYHBIX
U NICJTOYHO3EMENBHBIX  METAUIOB €  BOJOM  (BO3MOXKHO  HCITOJIb30BaHHE
BUJICOMATEPHAJIOB), B3aMMO/ICHCTBHUE IUHKA U JKeJIe3a C paCTBOPAMH KUCIIOT U IIEJIOUCH,
KaueCTBECHHBIC pEaklMd Ha HEOPraHWYECKHE aHWUOHBI, KaTHOH BOJOPOAA M KATHOHBI
METAJUIOB, B3aUMOJICHCTBHE THAPOKCH/IOB QJIFOMUHUS U IIMHKA C PACTBOPAMH KUCIIOT U
IIeJIoueH, pelieHne SKCIePUMEHTABHBIX 3a1ad 1o TeMam «l amorene», «Cepa u eé
COCITUHEHUS», «A30T U (Hochop U UX COSAMHCHUD», «MeTallbl TJIaBHBIX HOITPYIII,
«MeTautbl TOOOYHBIX MTOATPYIIID.

XuMHuS U )KU3Hb

Pons xuMumM B oOecriedeHMHM YCTOMYMBOIO pa3BUTHS uenoBedecTBa. [loHsTHe
O HAYYHBIX METOJAaX IMO3HAHUS W METOAOJIOTMM HAy4YHOro HccienoBaHus. HayuHsbie
MPUHLNIBl OPTaHU3allMd XUMHUYECKOTO MPOU3BOACTBA. I[IpoMbllieHHbIE CHOCOOBI
MOJTYYEHHsS] BaXKHEHIIUX BEIIECTB (Ha NpUMEpe MPOU3BOJACTBA aMMHaKa, CEPHOMU
KHUCIIOTHI, MeTaHoja). [IpoMblliuieHHbIE CMOCOOBI TOJYYEHHS METaJUIOB U CIIABOB.
XVWMHUYECKOE 3arpsi3HEHHUE OKpPYXalolled cpelbl U ero mnocneAcTBus. Ilpobaema
nepepabomku omxo008 u nobouHvlx Npodykmos. Ponb XumuM B 0OOECIEUCHHUH
AHEPreTUYECKON 0€30MacHOCTH. [Ipunyunsvl «3e1EHOU XUMUUY.

XuMHs 1 310pOBBE YelioBeKa. JIekapcTBeHHble cpeacTBa. [IpaBuiia ncnonb3oBaHus
JIEKapCTBEHHBIX IIpenapaToB. Poyib XUMUU B pa3BUTUU MEIUIIUHBI.

XUMUSL TIUIIM: OCHOBHBIE KOMIIOHEHTBI, TMHIIEBbIEe Jg00aBkU. Poib xumuu
B 00€creueHny MUIIEBON 0€30MacHOCTH.

Kocmernueckne wu mapdromepHbie cpenctBa. beitoBas xumusa. [lpaBuna
0€30I1acHOr0 UCMOJIL30BAHUS ITPENapaToB OBITOBOM XMMHUH B TTIOBCETHEBHOM KU3HU.

XUMUS B CTPOUTEILCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepUabl (LIEMEHT, OCTOH).

XuMHUsl B CEIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHbBIE YTI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepuajbl, KpPacKu, CTEKJIO, KepamHKa.
Mamepuanwi 0n3 snekmponuxu. Hanomexnonozuu.

PacuéTHble 3a1a4n

Pacuérel: Macchl BemiecTBa WM 00bEMa Tra3oB [0 HM3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAaKIMHU BELIECTB, MacChl
(oObéMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIM OJHO U3 BEIIECTB UMEET
npuMmecd, Macchl  (00OB€Ma, KOJMYEecTBAa  BEIleCTBa) MPOAYKTa  peakluH,
€CJIi OJHO W3 BEUIECTB JAaHO B BHUJIE PACTBOpa C OMNPEACIEHHOM MacCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHLIEHTpPAllMW BEIECTBA
B PacTBOPE, AOJM BbIXOa MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO.

MeknpeaMeTHbIE CBA3H
Peanuzanus MeXnpeaMEeTHbIX CBA3€H MPU M3YYEHUHW OOIeld U HEOpPraHHMYeCKOu
xumMuM B 11 kiacce ocylecTBisieTcs 4yepes3 MCHOIb30BaHUE KaK OOIMX €CTECTBEHHO-
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HAyYHBIX TOHSTHH, TaK ¥ TOHSITHH, MPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-
HAyYHOTO IHKIIA.

OOmme ecTeCTBEeHHO-HAyYHBIE TOHSATHS: SBJIICHWE, HAy4YHBIM (akT, TuUmoresa,
TEeOpws, 3aKOH, aHaJU3, CHHTE3, KiacCHUUKAIWs, MEPUOANIHOCTh, HAOIIOICHUE,
U3MEpCHHUE, SKCIIEPUMEHT, MOJICIb, MOJICTHPOBAHHE.

duznka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOMBI, PAJHOAKTHBHOCTh, MOJICKYJIA, SHEPIeTHUYCCKUN YpPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, UACATBHBIA Ta3, (U3UYECCKHUE BEIUYHHBI,
SAVHUITBI H3MEPEHHSI, CKOPOCTh, SHEPT S, Macca.

buonorus: xieTka, OpraHm3M, 3KocHcTeMma, Owmocdepa, MeTabOJM3M, MaKpo-
U MHUKPODJICMEHTHI, OCIIKH, JXUPBI, YIJEBOIbI, HYKJICHHOBBIC KHUCJIOTHI, (PESPMCHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M TTOTOK PHEPTHH B IKOCHCTEMAX.

I'eorpadms: mMuHEpanbl, TOpPHBIC IOPOJIBI, IIOJE3HBIC HCKOIAaeMble, TOTUIMBO,
PECYPCHI.

TexHoyorus: XUMHYECKas IPOMBINIICHHOCTh, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE TIPOM3BOJICTBO, IHINEBAas IPOMBIITUICHHOCTD,
dapMalieBTHUYECKas MPOMBIIIUICHHOCTD, IMPOU3BOJCTBO KOCMETHYECKHX IIperaparos,
MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPHAIIOB, DJEKTPOHHAS TMPOMBIILICHHOCTD,
HAHOTEXHOJIOTHH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHAN
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHCTEMHO-IEATEILHOCTHBIM TIOIXOJIOM B  CTPYKType
JUYHOCTHBIX PE3yJbTATOB OCBOCHHS IMpeIMeTa « XUMHUs» Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHMs BBIJCICHBI CIEAYIOIIME COCTABIAIONIME: OCO3HAHHWE OOYyYarOIIUMUCS
POCCHUHCKON  TpaXTaHCKOW  HICHTHYHOCTH;, TOTOBHOCTh K  CaMOPa3BUTHIO,
CaMOCTOSITEIFHOCTH M CaMOOINPENEICHUIO; Haludue MOTHBAIMM K OOYUYEHHIO;
TOTOBHOCTH M CIIOCOOHOCTH O0YJArOIINXCSI PYKOBOACTBOBATHCS IPUHITHIMH B O0IIIECTBE
npaBWaMd W HOpPMaMd T[IOBEJICHUS; HaJU4YMe€ MPABOCO3HAHUS, OSKOJOTUYECKOMN
KYJIbTYPhI; CHOCOOHOCTh CTaBUThH IICJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE  pe3yJbTaThl  OCBOEHHUS  NpeaMera  «XUMHUS»  OTpaxkaroT
c(OPMHPOBAHHOCTh  OIBITA TTO3HABATEILHOH W  TPAKTHYCCKON  JEATEITHLHOCTH
oOy4Jaronuxcs B MpoIecce peaimsaiui 00pa3oBaTeIbHOU JeATeTbHOCTH.

JImdHOCTHBIE  pe3yibTaThl  OCBOCHHS  mpeaMera  «XUMHUS»  OTpakaroT
c(OPMHUPOBAHHOCTh  ONbITA TMO3HABATEILHOW M  NPAKTUYECKON  JeATEIHbHOCTH
00yyaromuxcs B mpoiiecce peaan3anuu o0pa3oBaTeIbHON JEATeIbHOCTH, B TOM YHCIIE B
YacTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

OCO3HAHMS OOYYAIOUIMMKCS CBOMX KOHCTUTYLMOHHBIX TpaB M 00A3aHHOCTEH,
YBaKEHUS K 3aKOHY M [TPABOMOPSIKY;

NPEACTABICHUS O COIHAIbHBIX HOpMaX M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHM
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MEATCILHOCTH IMPH CO3JAaHHM YYCOHBIX
IIPOCKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIBHBIX 3a7ad, BBIMOJIHEHHH XHMHYCCKUX
9KCTIIEPUMEHTOB,;

CIOCOOHOCTH TTOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHThI
APYTUX IPH aHAIU3€ Pa3IHYHbIX BHIOB YU€OHOM JeATCIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUS

IECHHOCTHOTO  OTHOLICHWSI K HUCTOPUYECKOMY M  HAy4YHOMY  HACJEIUIO
OTCUYECTBCHHON XMMUM;

YBOXEHUS K TIPOIECCYy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
MPUIIOKEHNUS] XUMUU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKW €CTh PE3YyJIbTaT IJIUTEIbHBIX
HaOIOACHUHM, KpPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX IMOMCKOB, TIOCTOSIHHOTO Tpyaa
YYEHBIX U MTPAKTUKOB;

WHTEpECa W TO3HABATEIbHBIX MOTHMBOB B IMOJYYCHUH W MOCICIYIOIIEM aHAJIN3€
nH(pOpMAITUHU O MIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOM OTEYSCTBEHHON XUMMUH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:
HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO NTOBE/ICHHSI;
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CIIOCOOHOCTH OLICHMBATh CHUTYyalldH, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y IPUHAMATh OCO3HAHHBIE PELICHUS, OPUECHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
U IICHHOCTH,;

FOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U OCTYIIKM CBOMX TOBAPHUILEH C MO3ULIHI
HPABCTBCHHBIX Y MPABOBBIX HOPM U C YYETOM OCO3HAHMUS MOCJIEACTBUNA MTOCTYIIKOB;

4) dbopMupoOBaHHA KYJIbTYPbI 310POBbA:

MOHUMAaHMS [IEHHOCTEH 3JI0pOBOTO U O6€30macHOoro odpasa Ku3HHU, HE0OXO0IUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DH3NYECKOMY U IICHUXHYECKOMY
3JI0POBBIO;

coONroficHUs TpaBWi Oe30macHOro oOpallleHuss C BelecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

MMOHUMAaHUS [IEHHOCTH TMPaBUJ WHANBUIYATBHOTO U KOJJICKTUBHOTO O€301TacHOTO
MOBEJICHUSI B CUTYAIUSX, YTPOXKAIOIINX 3JI0POBBIO M )KU3HHM JIIO/ICH;

OCO3HAHUS TIOCIEJACTBUNA W HENPHUATHS BPEIHBIX MPUBBIYCK (YIMOTpeOICHUS
AJIKOT'0JIsI, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEILCKON IEATETLHOCTH,
0OIIIECTBEHHO TIOJIC3HOM, TBOPUECKOM U IPYTHX BUAAX ACATEIHHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PEIICHUH MPAKTUYCCKUX 3a7a9 COIMATLHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY U3YUEHUIO MPO(ECcCHil pa3iMuHOTO POJia, B TOM YHUCIIE
Ha OCHOBE MPUMEHCHHUSI MPEIMETHBIX 3HAHHUH 110 XUMUH;

YBaXEHUS K TPYAY, JIFOISIM TpyAa U pe3yiabTaTaM TPYIAOBOU JEATCILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHON TPAeKTOPUU OO0pa30BaHUS,
Oynymieit mpodeccur M peau3allid COOCTBEHHBIX >KU3HEHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH, HWHTEPECOB M TOTPEOHOCTEH
00I11eCTBA;

6) PKOJIOrHYeCKOro BOCIIUTAHMS

AKOJIOTUYECKU LEJIeCOO0pPa3HOTO OTHOLIEHUS K TNPHUPOAE KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

NOHUMaHUSl TJ00aNBbHOTO XapakTepa dSKOJIOTMYECKHX Mpo0ieM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIILHOW CPEb;

OCO3HaHMsSI HEOOXOAMMOCTH HCIIOJIB30BaHUS JOCTHUKEHUM XUMHMM JJIS PElICHUs
BOIIPOCOB PALMOHAIIBHOTO IIPUPOAOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JNEUCTBUM, NMPUHOCIIIUX BPEN OKPYKAIOLIEH MPUPOIHON
cpelne, yMEHHUs TMPOTHO3MPOBATH HEOJIArONpHUSATHBIE H3KOJIOTMUECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATH UX;

HAJIMYUA PA3BUTOrO SKOJIOTHUYECKOTO MBIIUIEHUS, JKOJIOTUYECKON KYJIBTYPHI,
OIIBITA AEATEILHOCTU 3KOJIOTMYECKOW HAMPABJIECHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSA
UMHU B TMO3HABATEIbHON, KOMMYHUKATUBHON U COLMAIBLHON MPAKTUKE, CIIOCOOHOCTU U
YMEHUSI aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(hoOuH;
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7) HEeHHOCTH HAYYHOT0 TIO3HAHMSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSl HAYKH W
0OIIIECTBEHHON TPAKTUKH;

NOHUMAaHUs ceU(pUKN XUMUU KaK HayKu, OCO3HaHUS €€ poju B (OpMHUPOBAHUU
pallMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO  IPEACTaBICHUS
00 OKpy:KaroleM MHUpe Kak O €AMHCTBE MPUPOJIbI U YEIOBEKa, B IO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAHEHUSI IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0O0M 3HAUMMOCTH XUMUU JJIsI COBPEMEHHOM IUBUJIN3ALINY: B €€
T'YMaHHCTHYECKOW HAMpaBICHHOCTH W BaXXHOW pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepUAIbHONU KYJBTYpbI, B PEHICHUH TJIOOAIBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEJIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOH, MMUIIEBON M IKOJIOTUUECKON O€30TaCHOCTH,
B Pa3BUTHH MEIUIIMHBI, 00ECIIEUEHUN YCIOBUW YCIEIIHOTO TPy/la U SKOJOTUYECKU
KOM(pOPTHOM JKM3HU KaXA0TO 4ieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOU TPaMOTHOCTH: MOHMMAHUSI CYIIHOCTH METOJOB MO3HAHMS,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HAayKax, CIOCOOHOCTHU HCIIOJIb30BaTh MOJIy4aeMbie
3HaHUA U1 aHall3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIETO MHUpPA U MPOUCXOJSIINX
B HEM M3MEHEHUH, YMEHHS JieJlaTh 0OOCHOBAHHBIC 3aKJIIOYEHHS Ha OCHOBE HAaYyYHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C LIEJIbIO MTOJTYYEHUSI IOCTOBEPHBIX BHIBOIOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XMMUUYECKUE 3HAHUS JJISI PELICHUS
po0JieM B peasIbHbIX KU3HEHHBIX CUTYaIIMSIX;

HMHTEpeca K MO3HAHUIO, UCCIIEA0BATEILCKOU NeATEILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUW MO XMMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

HMHTEpeca K OCOOEHHOCTSAM TpyAa B pa3ivuHbIXx cdepax npodeccuoHambHOM
NEeSATETLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPaMMbl MO XUMHUM Ha YPOBHE
CpenHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUIS (dbopmHpoBaHUS MHPOBO33PEHNUSA oOy4Jaronmxcs
MEXIUCUUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIeHayyHble TOHATHUS, OTpa)karoIue
[EJIOCTHOCTh HAYYHON KapTUHBI MUpa U CHEU(PUKY METOJIOB TO3HAHHUS, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaxX (Marepus, BEUIECTBO, SHEPIHs, SIBJICHHUE, MPOLECC, CUCTEMA,
Hay4HbIN (DAKT, TPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIEI0BAHUE,
Ha0JII0/IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCalbHble Yy4eOHble JIecTBHUsS (MO3HABaTEJIbHbIE, KOMMYHHKATHUBHBIC,
peryisTuBHbIE), obecnieunBaromuye GopmupoBaHue (GyHKIUOHATBHOM TPaMOTHOCTU U
COLIMAJIbHOM KOMITETEHIIMU 00yYarouuxcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BaTh OCBOEHHBIE MEXKIUCIUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIE IEHCTBUS B IMO3HABATEIHHOU
Y COLMATIBbHOU MPAKTHUKE.
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MeTaHpeI[MeTHBIe PE3YyJIbTAaThl OTPAKAKOT OBJIAJICHNC YHUBCPCAJIbHBIMU y‘-Ie6HI)IMI/I
IMO3HABATCJIIbHBIMHU, KOMMYHUKATUBHBIMHA U PCTYJIITHBHBIMHA ,I[eﬁCTBI/I}IMI/I.

ITo3zHaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBUS
Ba3oBble Jornueckue 1eMcTBUSA:

CaMOCTOSTEIFHO (DOPMYIHUPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATH LEIU JCATEIbHOCTH, 3a/1aBas apaMeTPbl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ICATEIBHOCTH C ITOCTABJICHHBIMU LEIAMU;

WCII0JIb30BaTh MPU OCBOCHUH 3HAHUU MPUEMBI JJOTUUECKOTO MBIIIJICHUS: BBIICIATh
XapaKTEpHbIE MPU3HAKA TOHSATHM W YCTAHABIMBATH WX B3aHMMOCBSI3b, MCIIOJIb30BATh
COOTBETCTBYIOIIHME TOHATHUS JIJIs1 0OBSICHEHUSI OTIASIBHBIX ()aKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUSI U KPUTEPUM JJIs KJIAcCU(PUKAIMU BEIIECTB U XUMHUYECKUX
peaKumii;

YCTAHABIIMBATh MPUYUHHO-CIICICTBEHHBIE CBA3U MEXKIY N3YyYa€MbIMU SIBICHUSIMU;

CTPOHTH JIOTHUECKHUE PACCYKJICHUs (MHAYKTUBHBIC, ICTYKTUBHBIC, TI0 AaHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTHM M TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBIICHUSX,
(hopMyIUPOBATH BHIBOABI U 3aKITIOUCHUS;

MPUMEHATh B IPOLECCE ITO3HAHUS HCMOJb3YEMbIE B XHMHUUA CUMBOJMYECKHUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XMMUYSCKHUI 3HAK
(cuMBOJI) BJeMeHTa, XUMHUUYecKas (opMyJia, ypaBHEHHE XHUMHUUYECKOM peakiuu —
IIPH pelieHUH yIeOHBIX MMO3HABATEIBHBIX M MPAKTUUCCKHUX 3a]1a4, IPUMEHSTH Ha3BaHHbBIC
MOJICJIbHBIC MPEJCTABICHUS JJIS BBISBJICHUS XapPaKTEPHBIX MPU3HAKOB H3yYaeMbIX
BEIIECTB U XUMHUYECKUX PEAKIUU.

ba3oBbie ucciieqoBarebCKue 1eiicTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'0 MMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUN;

dbopMynMpoBaTh MENW U 3a7a4d HMCCIEIOBAHUS, WCIIOJIB30BATh IMOCTaBJICHHBIC
1 CaMOCTOSITENIbHO CHOPMYJIMPOBAHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JIs1 (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYKIEHUU;

BJIAJIETh HABBIKAMU CAMOCTOSITEIIbHOTO IJIAHUPOBAHUA U IPOBEACHUS YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHS HaONIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyaupoBaTh O0O0OOIICHHS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEAOBAHUA, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;

pUOOpETaTh OMBIT YYCHUYECKOM UCCIIEIOBATEIILCKON U MMPOEKTHOM JIeITEIHbHOCTH,
MPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTH K CAMOCTOSTEIBHOMY ITOMCKY METOJIOB PEIICHUS
MPAKTUYECKHUX 3a1a4, IPUMEHECHUIO PA3JIMYHBIX METOAOB MO3HAHUS.

Pabora ¢ undopmanueii:
OPHEHTHUPOBATLCSA B PA3IMYHBIX MCTOYHHUKAX MH(POpMaNuUu (HAYYHO-TIOMYJISIpHAs
JUTEpaTypa XMMUYECKOTO COJEpKaHMsI, CIIpaBOYHbIE 1Mocodusi, pecypchl HTEepHETa),
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aHATM3UPOBATh HH(POPMAILIUIO PA3IMYHBIX BUJIOB M (POPM MpenCTaBICHUS, KPUTHICCKU
OIICHUBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTH;

(bopMyIHpOBaTh 3aMPOCHl U MPUMEHSITh PA3JIMYHBIC METOBI TIPU MIOUCKE U 0TOOpE
nHpOpMAITUU, HEOOXOIUMOH JIJISl BBITTOJIHEHUS yUeOHBIX 3a/1a4 ONpeIeIEHHOTO TUTIA,

nmpuoOpeTaTh  OMBIT  HWCIHOJIB30BaHUS  WH(OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA W PA3INIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTHUMAIBHYIO (hOpMy TIpencTaBiieHus WHOOpMAIUU
(cxembl, rpadUKH, JUarpamMMBbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

WCIIOJIh30BaTh HAYYHBIA S3BIK B KA4E€CTBE CPEICTBA NpH pabOTe C XUMHUYECKON
nH(popMaIen: MPUMEHATh MEXIPEIMETHBIC (PU3NUECKIEe U MAaTEMAaTHICCKNE) 3HAKU U
CUMBOJIBI, (hOpMYITBI, a00OpEeBHATYPHI, HOMEHKIIATYPY;

MCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIe AeiCTBUS:

3a/laBaTh BOIPOCHl IO CYIIECTBY OOCyXJaeMOW TeMbl B XOJ€ Juajora
W/WTW  JUCKYCCHHU, BBICKAa3bIBAaTh WACH, (OPMYIUPOBATh CBOM  IPEIJIOKCHHS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yJbTaTOB TO3HABATEIBHOW JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPHU BBITOJIHEHUU
XUMUYECKOTO OJKCIEPUMEHTa, NPAKTHYCCKON pabOThl IO HWCCICAOBAHWIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaju3allud Y4eOHOro MpoeKTa, U (POPMYyIUPOBATH BHIBOJbI
o pe3yibTaTaM MPOBEIEHHBIX HUCCIEAOBAHUN MyTEM COTJIACOBAHUS TMO3UIIMA B XOJIE
00Cy>XeHust 1 0OMEHa MHEHUSIMU.

PeryjnsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA

CaMOCTOSITEJIbHO  IUTAHUPOBAaTh M OCYILECTBIATH CBOIO  ITO3HABATEIbHYIO
JesTeNIbHOCTh, Ompeneisss €€ Lead W 3aJadd, KOHTPOJUPOBaTb M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH MPEIaraeMblii aITOPUTM JI€UCTBUIN MPU BHIMOIHEHUN
y4eOHBIX W HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh HamOosee 3(PPEeKTUBHBIA CHOCOO
UX peuieHHuss ¢ y4€TOM IOJYy4YEHHUS HOBBIX 3HAHMM O BEIIECTBAX M XHUMHUYECKHUX
PEaKIHsIX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JAEATENIBHOCTH Ha OCHOBE  CaMOaHaju3a
M CaMOOIICHKH.

[IpenmeTHbIC pe3yIbTaThl OCBOCHUS IPOrpaMMbI o XUMHU
Ha Y[UIyOJIEHHOM YpOBHE Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUS BKIIIOYAIOT
cnenuduueckue A ydeOHoro mnpeamera «XUMHUS» HaydHble 3HAHHS, YMEHUA H
CIIOCOOBI JCHCTBUI MO OCBOCHHIO, MHTEPIPETALMU U MPEOOPA30BAHUIO 3HAHUMN, BUIBI
AESTENILHOCTH 0 TIOJYYEHUIO HOBOTO 3HAHUS W MPHUMEHEHHWIO 3HAHWHA B Pa3IUYHBIX
y4eOHBIX CHUTyallUsiX, a TaKKe€ B pEaAJbHbIX >XU3HEHHBIX CHUTYallUsAX, CBSI3aHHBIX
¢ xumHei. B mporpamme mo XuMu# npeaIMeTHbIC pPe3ybTaThl MPEACTABICHBI IO T01aM
U3yUYCHHUSL.
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IHPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHSD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TPECTABICHUN: O MECTE M 3HAYECHUU OPTaHWICCKON XUMUHU
B CHUCTEME €CTECTBEHHBIX HAayK W €€ poJid B OOECIEYEHUU YCTOMYUBOIO Pa3BUTHS
YEeJIOBEYECTBA B PEIICHHH MPOOJIEeM HKOJOTUYECKOM, SHEPreTUYECKOW M MHUILEBOU
0e30macHOCTH, B Pa3BUTHM MEAWIIMHBI, CO3JaHUM HOBBIX MaTePHUAJIOB, HOBBIX
UCTOYHUKOB JHEPruu, B O0ECHNEYEHUH PaIMOHAIIBHOTO MPHUPOAOIOIH30BaAHNUS,
B (hOPMUPOBAHUH MUPOBO33PCHUS U O0IIEH KyIbTYPhI YEIOBEKA, a TAK)KE SKOJIOTUIECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOIHON cpee;

BJIQJICHUE CUCTEMOU XUMUYECKUX 3HAHU, KOTOPAsi BKIIFOUYAET: OCHOBOIIOJIAraloIIne
MOHSTHS — XUMHUSCKUN 3JIEMEHT, aTOM, SIAPO M AJICKTPOHHAs 000JI0uKa atoma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE€ M BO30YKIEHHOE COCTOSHHUS aToMa, THOpUIU3aIIMs
aTOMHBIX OpOUTaseil, HOH, MOJIEKYJIa, BAJICHTHOCTD, AJIEKTPOOTPUIIATEILHOCTh, CTEIICHb
OKHUCJICHUS, XUMHUYECKas CBS3b, MOJIb, MOJISIPHASI MACCa, MOJIAPHBIN 00BEM, YIIIepOaHBIN
ckeneT, GyHKIUOHAIBHAS TPYyMIa, paauKall, CTPYKTYpHbIE (opMyibl (pa3BEPHYTHIE,
COKpalI€HHbIC, CKEJIETHBIC), M30MEpUsl CTPYKTYypHas ©  IPOCTPAHCTBEHHAas
(reomeTpuyeckasi, onmuueckas), W30MEpbI, TOMOJIOTHUECKHH psii, TOMOJIOTH,
YIJIEBOJOPOABI, KACIOPOJA- U a30TCOAEPKAIIUE OPIraHUYECKHE COCIUHEHHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIAUHEHHS; T€OPUU, 3aKOHBI
(mepunonnueckuii 3akoH .M. MenzaeneeBa, TeoOpusi CTPOCHUSI OPTaHUYECKUX BELIECTB
AM. bytnepoBa, 3aKOH COXpaHEHHMSI MacCChl BEIIECTB, 3aKOH COXpPAaHCHUSA U
IPEeBPAILCHUS YHEPTUH TIPU XUMUYECKHUX PEAKIIUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
SI3BIK XUMUHW, MUPOBO33pPEHUYECKUE 3HAHUS, JIE)KAI[UE B OCHOBE TOHUMAHUS TPUUUHHOCTH
U CHUCTEMHOCTH XUMHUUYECKUX SIBJICHUH; MPEICTABICHUS O MEXaHM3MaX XUMHUYECKUX
peakuuii, TEPMOJUHAMHYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX HMX IMPOTEKaHUs,
O B3aUMHOM BJIMSIHUM aTOMOB W TPYyNIl aTOMOB B MOJIEKyJiaX (MHAYKTUBHBIM U
Me3oMepHbIt 3 dekTs, opueHTanThl | u |l poma); dakTomornueckue cBeaeHUS
O CBOWCTBaxX, COCTaBe, IMOJIYYEHWH U OE30MaCHOM HCIIONb30BAHUN BAKHEUIIINX
OpPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOW JEATEIIBHOCTH 4YeJIOBEKa, OOIIMX
Hay4YHbIX MPUHIMOAX XHUMHUYECKOrO TMPOU3BOACTBA (HA MpHUMEPE MPOU3BOJCTBA
MeTaHoJa, iepepadboTku HeTH);

c(hOPMHUPOBAHHOCTh YMEHHWH: BBISBJISITH XapaKTEPHbIE TNPU3HAKKA TOHATHM,
YCTAaHABJIMBAaTh HMX B3aHMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME TOHSTHUS
IIpY OMHUCAHWUU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCMHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUIA:

HCIONB30BaTh XUMHUYECKYI0 CHMBOJIMKY [JI1 COCTaBJICHUSI MOJEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKHX pEAKIUA UM PACKpPhIBATh HMX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIMI OCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
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OaylaHca 3THX peakInii, peakiuii HOHHOTO OOMEeHa MyTEM COCTaBIICHUS WX TOJHBIX U
COKpaIlIEHHBIX HOHHBIX YPaBHEHUMH;

M3TOTaBJIMBATh MOJIEIM MOJIEKYJl OPraHMYECKUX BEIIECTB ISl WILIIOCTpaliu
UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOPMHUPOBAHHOCTh YMEHHUW. YCTAaHABIMBATh NPUHAMICKHOCTh HU3YUCHHBIX
OpTraHUYECKUX BEIIECTB MO WX COCTABY U CTPOCHUIO K ONMPEACIEHHOMY KJacCy/TpyIIe
COEIMHEHHI, Oasamb UM Ha3BaHUsA Mo cucteMarnyeckod HomeHkiarype (IUPAC) u
npueooums TPUBHAIbHBIC HA3BAHMS JUISl OTACNIBHBIX IMPEACTABUTEICH OpraHUYECKUX
BEIIECTB  (OTWJICH, AaIETWICH, TOJYOJd, TJIUIEPUH, OJTWICHIJIMKOJb, (eHO,
dbopmanbaerua, aneTanbIerui], aleToH, MypaBbHMHAs KHCIIOTa, YKCyCHas KHCIIOTa,
CTeapuHOBasi, OJICMHOBAas, MAJIBMUTUHOBAS KHUCIOTHI, TJIUIMH, alaHUH, MaibTo3a,
bpyKTO3a, aHWINH, TUBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOJ U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPENEIATh BUJl XUMUUYECKON CBSA3M B OPTaHUYECKUX
coeIMHEHUsX (KOBaJICHTHAs U UOHHASI CBA3b, G- U T-CBA3b, BOJOPOIHAS CBSI3h);

cOPMUPOBAHHOCTh YMEHHUS MPUMEHSATH TIOJIOKEHUS TEOPUM  CTPOCHHS
oprannueckux BemiecTB A.M. BytiepoBa st OOBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (HU3UUYECKUE U
XUMUYECKUE CBOMCTBA TUIWYHBIX MPECTABUTEICH Pa3IUYHBIX KJIACCOB OPTraHUYECKUX
BEILIECTB: AJKAHOB, LHUKJIOAIKAHOB, AJIKEHOB, AJIKAJUEHOB, AJKWUHOB, apOMAaTHUYECKUX
YIJIEBOJIOPO/IOB, CHUPTOB, aJIbJIETHU]IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M
CJIIOXKHBIX 3(UPOB, >XKUPOB, HUTPOCOCAMHEHUN U aAMUHOB, AMUHOKHUCIOT, OEJIKOB,
yraeBoaoB (MOHO-, M- W TOJIMCAXapHIOB), WIIIOCTPUPOBATH TEHETHUYECKYIO CBSI3b
MEXJy  HUMHU  YPaBHEHUSIMH  COOTBETCTBYIOIIMX  XMUMHUYECKHX  peakiui
C UCTIOJIb30BaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUSI MOJATBEPKIATh HA KOHKPETHBIX MPUMEpPAX XapakKTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCIMHEHHM OT KPATHOCTH U
TUIA KOBAJICHTHOU CBSI3M (G- U TM-CBSI3M), B3AUMHOIO BIIUSIHUSI aTOMOB M TPYIIIT aTOMOB
B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh MCTOYHUKU YTIJIEBOJIOPOJAHOTO
CoIpbs (He(Th, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro MmepepaboTKH W MPAKTHYECKOE
PUMEHEHHE TPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHUSI CHCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX METOaX
MO3HAHUS — HAOJIOJCHUM, U3MEPEHUH, MOJCITUPOBAHUN, YKCIIEPUMEHTE (pPEaIbHOM U
MBICJICHHOM) U YMEHUS MPUMEHSTh 3TH 3HAHUS,

c(hOPMHUPOBAHHOCTh YMEHHSI TPHUMEHATH OCHOBHBIC OIEpaIllMd MBICIUTEIbLHON
NEeATeIbHOCTU — aHajdu3 W CHUHTE3, CpaBHEHHE, O0O0OOIlEeHHE, CHUCTEeMaTH3aIuIo,
BBISIBJICHUE TMPUUYUHHO-CIICJICTBEHHBIX CBS3€W — JUIsl U3YyUYCHHUS CBOMCTB BEILECTB U
XAMUYECKHUX PEaKIIU;

c(hOPMHUPOBAHHOCTh YMEHMI: BBISBIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU
C MOHSTUSMHU U MIPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MTPEAMETOB 1S OoJee
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OCO3HAHHOTO MOHUMAHUS CYUIHOCTH MAaT€pUAIbHOTO €JIMHCTBA MHPA, HUCMOJIb30BaTh
CHUCTEMHBIC 3HAHUS MO OPraHUYECKON XUMUHU sl OOBSICHEHUS U TPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHUN: TMPOBOAUTH PACUYETHI MO XUMHUECKUM (opMyiiamMm u
YpaBHEHUSIM XMMHYECKUX PEAKIMi C UCIOJIb30BaHUEM (U3MUECKUX BEJIMYUH (Macca,
00BEM ra3oB, KOJIMUYECTBO BEIIECTBA), XapAKTEPU3YIOIIUX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PACUETHI MO0 HAXOXKIECHUIO XUMHUYECKOW (hOPMYJIBI BEUIECTBA MO M3BECTHHIM
MAacCOBBIM JIOJSIM XUMHYECKUX DJIEMEHTOB, IPOJYKTaM CrOpaHus, IIJIOTHOCTH
ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAJIU3UPOBATH M OICHUBATH
C MO3UIINI SKOJOTUYECKON 0€30MacCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NEATEIbHOCTH YeJIOBEKAa, CBSI3aHHOW C TMepepadOTKOW BEIIECTB, HCMOJIb30BaTh
MOJIYYCHHBIC 3HAHMS Il TPUHATHUS TPAMOTHBIX PEIICHUN MpoOJeM B CHUTYalMsX,
CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHIH: CaMOCTOSITEIbHO IUUIAHUPOBAaTh U MPOBOJUTH
XUMUYECKUN IKCIIEPUMEHT (MOJTydYeHUE U M3YYECHHE CBOMCTB OPraHMYECKUX BEILECTB,
KaueCTBEHHbBIC PEAKI[UU YTJIEBOJIOPOJIOB PA3IMYHBIX KJIACCOB M KUCIOPOJICOAEPKAIINX
OpraHUYECKUX BEIIECTB, PEUICHHWE JKCIEPUMEHTANIBHBIX 3a/lad [0 PACIO3HABAHUIO
OpraHUYEeCKUX BEIIECTB) C COONIOZACHUEM TMpaBuil O€30macHOro  OOpaleHus
C BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BaHUEM, OPMYIIUPOBATH LETb UCCIIEIOBAHNUSA,
NPEACTaBIATh B Pa3IMyHON (opMe pe3ysbTaThl SKCIEPUMEHTa, aHAIM3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTH YMEHUM:

coONI0/IaTh MpaBHJia 3KOJIOTMYECKH LEJIeCOO0pa3HOro TMOBeAEHUS B OBITY
U TPYAOBOW NESATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKpYKArOUIEH
MIPUPOTHON CPEJIbl U TOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOIO JCHCTBHSI HAa KUBBIE OpPraHU3MBI
OIPEICIIEHHBIX OPTaHUYECKUX BEIIECTB, TIOHMMAs cMbICH rokaszaress [1JIK;

aHAJIM3UPOBATh  1E€NECOO0PA3HOCTh  NMPUMEHEHHsS]  OPraHUYeCKHX  BEIIECTB
B IIPOMBIIIUIEHHOCTHY U B OBITY C TOYKU 3PEHUSI COOTHOIIEHUS PUCK-TIONH3a;

c(hOPMHUPOBAHHOCTh ~ YMEHUM:  OCYIIECTBJIATH  IEJICHAINIPABICHHBIA  TTOUCK
XUMUYECKON WH(OpMAIMU B Pa3IWYHBIX HMCTOYHHMKAX (HaydHass U y4eOHO-HaydHas
TuTEpaTypa, CpeicTBa MaccoBoW uH(popManuu, VHTEpHET U Jpyrue), KpUTHUECKH
aHanu3uposams XUMHUYECKYIO HHGOpMAIUIO, nepepabamvléams €€ U UCNOIb308aMb
B COOTBETCTBHUH C MOCTABJICHHON Y4eOHOM 3a/1auei.

11 KJIACC
[IpeameTHbIe pe3yabTaThl OCBOEHMS Kypca «OOIias M HeopraHuyeckas XUMHs)
OTpaXKaroT:
cOpPMUPOBAHHOCTh ~ NPEJACTABICHUNA: O MaTepUAIbHOM E€AMHCTBE  MHpa,
3aKOHOMEPHOCTSAX U ITO3HABAEMOCTH SIBJICHUM NPUPOABI, O MECTE U 3HAYECHUU XUMUU
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B CHCTEME ECTECTBEHHBIX HAyK M €€ poJii B 00ECIICUCHWU YCTOWYMBOTO Pa3BUTHS,
B pEIICHUU MPOOJEM DKOJIOIMUECKOM, IHEPreTUYEeCKOM M MHILEeBOM Oe30MacHOCTH,
B Pa3BUTHUHM MEIUIIMHBI, CO3JaHUHM HOBBIX MATEPUAJIOB, HOBBIX MCTOYHUKOB SHEPTHH,
B OO0ECIEYCHUH  PAIMOHAIIBHOTO  MPUPOJONOJB30BaHUs, B  (HOPMHUPOBAHUH
MHUPOBO33pPEHUS U 001 KyJIbTYphl YEIOBEKa, a TAKKE IKOJOTUYECKU 0OOCHOBAHHOTO
OTHOUIEHHS K CBOEMY 3J0POBBIO U TPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOPAS BKJIIOYAET: OCHOBOIIOJIATAFOIIIE
MOHATHUS — XUMUYECKUM DIIEMEHT, aTOM, SIIPO aToOMa, U30TOIbI, JIEKTPOHHAsE 000JI0UKa
aToma, S-, p-, d-aToMHBIC OpOWTAI, OCHOBHOC M BO30YXJIEHHOEC COCTOSHHUS aToma,
ruOpUAN3aLNS ATOMHBIX opOuTaNe, VIOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIIBHOCTh, CTEMEHb OKHUCJICHHS, XUMHUYECKas CBs3b (KOBaJICHTHAs,
WOHHAsl, METaJUInYecKas, BOJOpPOJHAs), KPUCTAUIMYECKAs pEIIETKA, XHUMHUYECKas
peaxkuus, pacTBOp, 3JIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHYECKAS IUCCOLIUALINS,
CTENEHb JHUCCOLMAILIMU, BOJOPOJHBIN IIOKA3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEID,
TEII0BOM A(PHEKT XUMUUECKON peakiii, CKOPOCTh XUMHYECKOU PEaKIIUU, XUMUYECKOE
paBHOBECHUE; TEOPUU M 3aKOHBI (TEOpUSA  DIIEKTPOIUTHUECKOM  JIUCCOIMAIINH,
nepuoandeckuil 3akoH .M. MenaeneeBa, 3aKOH COXpPaHEHUSI MACChI BEILIECTB, 3aKOH
COXPaHEHHMs U NPEBPALLECHUS SHEPIUU PU XUMUUYECKUX PEAKUUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JIEUCTBYIOLIUX MACC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK
XMMHWH, MUPOBO33PEHUYECKHUE 3HAHMUS, JICKAINE B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHUMHWYECKUX SIBJICHHH; COBPEMEHHBIC IIPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HMOHHO-MOJEKYJAPHOM M HAJIMOJEKYJISIPHOM YPOBHSX;
NPEJICTABICHUSI O MEXaHU3Max XHUMHUYECKUX PpEaKIUd, TEPMOAMHAMUYECKUX
U KUHETHYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKAHUS, O XUMHUUYECKOM PaBHOBECHHU,
pacTBOpax M JIUCIEPCHBIX CUCTEMAX; (DAKTOIOTHYECKHUE CBEJICHUS O CBOMCTBAaX, COCTaBe,
MOJIYYCHUH W O€30MaCHOM HCTOJIb30BAHUM BAXKHEUITUX HEOPTaHWYECKUX BEIIECTB B
OBITY ¥ TPAKTHUUECKOW JESATEIBbHOCTH YEJIOBEKAa, OOIIMX HAyYHBIX MPUHIIAINAX
XUMHYECKOTO MTPOU3BOJCTBA;

c(OPMHUPOBAHHOCTh YMEHHI: BBIABJISATh XapaKTEepPHbIC TMPU3HAKK TOHATUMH,
ycmanaenueams WX B3aUMOCBSI3b, UCHOIb306aMb  COOTBETCTBYIOIIME — ITOHSITHUS
[IPY ONMCAHUHM HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

chOPMHPOBAHHOCTh ~ yYMEHHS  HCIOJB30BaTh  XWMHUYECKYIO  CHUMBOJIUKY
JUIsL  cOCTaBiieHHsT (OpMyd BEUIECTB W  YpPaBHEHUHW XUMHUYECKUX PEaKLUi,
cucrematudeckyto HoMmeHknatypy (IUPAC) u TpuBmandbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMNPEIENATh BaJEHTHOCTh M CTENECHb OKUCIICHUS

XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX, BUJI XUMUYECKOW CBSA3U (KOBaJIEHTHAsI, MOHHAS,

MeTAJTMYECKasi, BOJOPOAHAS ), TUIl KPUCTALTMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTb  yMEHHUS OOBACHATH 3aBUCUMOCTb  CBOMCTB  BEIIECTB

OT BHJA XHMHYECKOM CBS3M M THNA KPUCTAUIMUECKOW pPEMETKH, OOMEHHBIN
U JIOHOPHO-AKIIENITOPHBIA MEXaHU3Mbl 00pa30BaHMS KOBAJICHTHOU CBSI3U;
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c(OpPMUPOBAHHOCTh YMEHHUMN: KIACCHU(PHUIMPOBATh: HEOPTraHMYECKHUE BEIEeCTBa
[0 UX COCTaBY, XMMHYECKUE PEAKUWU 0 Pa3IU4HbIM MPU3HAKAM (YUCILy U COCTaBYy
pearupyromux BEIIeCTB, TemIoBoMy 3¢ (eKTy peakiud, HW3MEHEHHIO CTereHeil
OKHCJIEHUSI  DJIEMEHTOB, OOpaTMMOCTH, YYacTUIO KaTaju3aTopa U  JpYyrue);
CaMOCTOSITENIEHO 6b10Upamb OCHOBAHMS U KPUTEPHH AJI KIacCU(PUKAIIMN HU3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIUI;

cOpPMUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICT TEPUOJAMYECKOTO 3aKOHA
J.. MeHnaeneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILY 0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XUMHUYECKHX 3JIEMEHTOB N€pBOro—4erBépTroro mnepuoaos Ilepmonnueckoi
cucremsl J[.M. MeHneneeBa, HCHONB3ys IOHATHS <«OHEPIrETHUYECKUE YPOBHW»,
(QHEPreTUYECKHE TMOIypOBHM», «S-, P-, d-aToMHBIE OpOWTaIM», «OCHOBHOE W
BO30Y)X/IEHHOE SHEPreTHUYECKHE COCTOSHHUS aTOMa»; OOBICHATh 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUYECKHX 3JIEMEHTOB U UX COEIMHEHHI 10 MepUoaM U rpynnam
[Tepuognueckoit cucremsl J[.MI. Mennaeneea, BaJICHTHbIE BO3MOKHOCTH AaTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHHUS UX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUIN: XapaKTEPU30BaTh (OMUCHIBATH) OOIIUE XUMUYECKUE
CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB, HOOMBEPIHCOAmdb CYIIECTBOBAHUE T€HETUUYECKOM
CBA3M  MEXKIYy  HEOPraHMYeCKMMHM  BELIECTBAMH C  IOMOIIbIO  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

cOPMUPOBAHHOCTh ~ YMEHHUSA  pACKpbIBATh  CYHUIHOCTb:  OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3THX
peakumii; peakuuii MIOHHOro OOMEHa IMyTEM COCTABJIEHUS UX MOJIHBIX M COKPAIEHHBIX
WOHHBIX YpPaBHEHUM; peakiuid TUAPOJIU3a; peakluil KOMILIEKCOOOpa3oBaHUs
(Ha mpuMepe TUIPOKCOKOMIUIEKCOB IMHKA U aJTIOMUHUS);

c(OpMUPOBAHHOCTb YMEHHUS OOBACHITH 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX
peaklmii ¢ y4€TOM UX IHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTEP U3MEHEHHS] CKOPOCTH
XUMHUYECKON peakIMy B 3aBUCHUMOCTU OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep
CMEUIEHUSI XUMUYECKOT'O0 PABHOBECHS MOJ] BIMSAHUEM BHEIIHUX BO3ACHCTBUH (MIPUHIUI
Jle IllaTenne);

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMHUUYECKHUE PEAKIIMH, JIeHKaIUe
B OCHOBE NPOMBIIICHHOTO TMOJIYYEHUsI CEPHOM KHUCJIOTHI, aMMHUaKa, OOIIHMe HAay4YHbIC
MIPUHLUIIBI XUMUYECKUX IIPOU3BOJICTB; 1eJ1eco00pa3HOCTh MIPUMEHEHUS
HEOPraHMYECKUX BEIIECTB B MPOMBIIINIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHUS
PHUCK-TIOJIB3a;

c(OpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOU 3HAHUN O METOJaX HAay4HOIro MO3HAHHUS
ABJICHUN TPUPOJBl — HAOIIOJEHUE, W3MEpPEHUE, MOJCIUPOBAHNUE, HKCIEPUMEHT
(peanpHBI 1 MBICIIEHHBIH ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, YMEHUS IPUMEHSATh
ATH 3HAHMUSI TPHU SKCIEPUMEHTAILHOM HCCIIEIOBAaHUM BEIIECTB M JUIsl OOBACHEHUS
XUMUYECKUX SBJICHUH, MMEKOLMX MECTO B NPHUPOAE, NMPAKTHUYECKOW IEATEIBbHOCTH
YeJIOBEKAa U B IIOBCETHEBHOM KU3HU;
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cOPMUPOBAHHOCTh yYMEHHSI BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHHN
C TIOHATHUSIMU U MIPEICTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB I OoJiee
OCO3HAaHHOT'O MOHUMAHHMS MaTEPUATILHOTO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHMSI NPOBOJUTH PACUEThI: C MCIIOIB30BAHMEM HOHATUI
«MaccoBas 10151 BELIECTBA B paCTBOPE» U «MOJISIPHASI KOHLEHTPALIM»; MACChI BEILIECTBA
win 00bEMa rasa Mo M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO
U3 YYacTBYIOIIMX B pEakUMU BEIIECTB; TEIUIOBOTO 3(dexTa peakuuu; 3HAYEHUS
BOJIOPOJHOIO TIOKa3aTesl pPacTBOPOB KHUCJIOT W IIEJNOYEH C HM3BECTHOW CTENEHBIO
AMCCOIMAIH; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIUU, €CIIA OJIHO
U3 HMCXOJHBIX BEIIECTB JAHO B BUJE pacTBOpa C OINPEAEIEHHOW MaccoBOil JoJeil
pPacTBOPEHHOTO BEIECTBA HJIM JaHO B M30BITKE (MMEET MpPUMECH); JOIH BBIXOJA
MPOJIyKTa peakuuu; 00bEMHBIX OTHOIIEHHI ra3oB;

c(OPMUPOBAHHOCTh YMEHMM: CaMOCTOSITENIbHO IUIAaHUPOBaTh U MPOBOJUTH
XUMUYECKUN SKCHEPUMEHT (MPOBEAEHUE PEAKIMI MOHHOrO OOMEHa, MOATBEPKIECHUE
KauyeCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, OIPEACIICHUE CPEIbl PACTBOPOB
BEIIECTB C TIOMOIIBIO HMHAUKATOPOB, H3YyYEHHUE BIMUSHUS PaA3IMYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEAKLUH, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/lad 10 TeMam
«Meramey u «Hemeramisl») ¢ coOnmojeHueM MpaBuil 0€30IacHOro OOpalleHus
C BEIIECTBAMU U JIaADOPATOPHBIM 000PYI0BaHKUEM, (POPMYIIUPOBATH LETh UCCIEIOBAHUSA,
npedcmasnsimes B Pa3NIUYHON (OpMe pe3ysbTaThl SKCHEPUMEHTA, aHAIU3UPOBAMb
Y OLICHMBATh UX JIOCTOBEPHOCTE;

c(OpPMUPOBAHHOCTh YMEHMI: COONIOAATh MpaBUiia TOJB30BAHUS XHUMHUECKON
MOCYI0M U J1abOpaTOPHBIM 000pY0BaHUEM, OOpAIIIEHHUS C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKUHUSMU T10 BBIIOJHEHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB, 3KOJIOIMUECKU
11€J1€CO00PAa3HOr0 MOBEACHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LESAX COXPaHEHMs
CBOETO 3J0pPOBbs, OKPYXAIOIIEH MPUPOIHOM CpENbl M JOCTHMKEHHS €€ YCTOMYMBOIO
Pa3BUTHS, OCO3HAGAMb ONACHOCTh TOKCHYECKOIO JEWCTBHS HA JKUBBIE OPraHU3MBI
ONPEAECIEHHBIX HEOPraHMUYECKUX BEIIECTB, TOHUMAas cMmbica nokaszareins 11K

c(OPMUPOBAHHOCTh ~ YMEHUW:  OCYILIECTBISATh  LICJICHANPABIEHHBI  MOMUCK
XUMHUYECKON MH(pOpMalMu B pa3MYHbIX HCTOYHMKAX (HayyHas U y4ueOHO-HayyHas
auTeparypa, cpeicTBa maccoBol umH(opmanuu, WHTEpHET M Apyrue), KpUTUUYECKU
aHAJIM3UPOBATh XUMHUYECKYI0 HMH(OpMaIMio, MepepadaTbiBaTh €€ M HCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.
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10 KJIACC
HanmenoBanue
No OCHOBHBIE BUBI IEATEIILHOCTH
pa3/iesioB U TEM [IporpamMmmHoOe copepKaHue
n/m 00y4aronmxcs
y4eOHOro npeaMera

Pa3n

eal. Teopernueckue ocH

OBBbI opraaneCKoﬁ XUMHH

11

[IpenmeT oprannueckon
XUMUH.

Teopus crpoeHus
OpraHUYECKUX
COCJTMHECHUN

A. M. bytnepoBa

8

[IpenmMer u 3HaYEHNE OPTAHUYECKOU
XUMHHU, IPEACTABIEHUE O MHOI000pa3uu
OpPraHUYECKUX COCITMHEHUMU.

DJEKTPOHHOE CTPOSHKE aTOMa YIiIepoa:

OCHOBHOE U BO30YKJICHHOE COCTOSIHHUSI.
BaneHnTHbIe BO3MOXHOCTH aTOMa
yriepoaa. XuMHUYECKasi CBSI3b

B OPTaHUYECKUX COCTMHEHUAX. THUIIbI
rUOpUIU3AIMK aTOMA yTIepoa.
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON
cBs13U (OOMEHHBIIN U JIOHOPHO-
aKLENTOPHBIN). TUMBI TepeKphIBaHUS
aTOMHBIX OpOUTaJEH: G- U T-CBS3H.
OnunHapHasi, BOWHAs U TPOHHAs CBS3b.
Crioco0bl pa3pbiBa CBsI3el B MOJIEKYJIAX
opranunyeckux BeuiecTs. [lonsTue

0 CBOOOJIHOM pajuKaie, HyKjaeopuie u
aneKTpodue.

Teopus cTpOoeHUST OPraHUYECKUX

PackppiBaTh cMbICIT H3ydaeMbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKN) U IPUMEHSTH 3TH MOHITHUS
IIPU OIMCAHUH COCTaBa U CTPOCHUS
BEUIECTB, /ISl 00bSICHEHUS
OTJIETBHBIX (DAKTOB U SIBJICHUIA.
PackpsIBaTh CMBICH MOJIOKEHU N
TEOPUU CTPOECHUS OPraHUYECKUX
BemectB A. M. bytnepoBa u
MPUMEHSTh UX I OObSICHEHUS
3aBUCHUMOCTH CBOWCTB BELIECTB

OT COCTaBa U CTPOCHMUS.
Hcnonbs30BaTh XUMUYECKYTIO
CHMBOJIMKY JIJIsI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX ) (DOpMYJT OPraHUuYECKUX
BEILECTB.

Onpenensate BUABI XUMUYECKOM
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coenuHeHuid A.M. bytiepoBa u ee
COBPEMEHHOE PAa3BUTHE — CTPYKTypHAas
TEOPUSI OPTaHUYECKUX COCTUHEHUMN.
3HaYeHUE TEOPUH CTPOECHUS
OpPTraHUYECKUX COECIUHECHUIA.
MonexkynspHbIE U CTPYKTYpPHBIE
dopmynbl. CTpyKTypHBIE (POPMYIIBI
PAa3IMYHBIX BUJIOB: pa3BEpHyTas,
COKpAILEHHAsI, CKEJIETHAs.

N3omepus. Buael uzomepuu:
CTPYKTypHasi, IPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3PPEKTHI B MOJIEKYTIaX
OPraHUYECKUX COCTUHECHUM.
NHayKTUBHBINA 1 ME30MEPHBIN 3D PEKTHI.
[Ipencrasnenue o kiiaccupuxkauu
oprannudeckux seuects. [TonsaTue

0 pyHKUMOHANBHOMU rpyme. ['omosorus.
I'omonornueckue psapl. Homenkiarypa
OPTaHUYECKUX COCTNHEHUN
(cucrteMatnueckas U TpUBUAIIbHbBIC
Ha3BaHUs).

OcobeHHOCTH U KiTaccupUKalus
OpraHUYECKUX peakiuil. OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIE PEAKLIUN

B OPTaHUYECKON XMMUHU.
JKCIepuMeHTATbHbIE METOAbI
HU3y4eHHUs BELIeCTB M UX NPeBpalleHMii:

CBA3M (OMHApHBIE, KPATHBIE)

B OPTaHMYECKUX COCTMHEHUAX.
XapakTepu3oBaTh pOJb U 3HAUYCHUE
OPTraHUYECKON XMMHUH B PELICHUU
po0JIeM KOJIOTHYECKOM, TTUIIIEBOM
0€30I1aCHOCTH, B pa3BUTHH
MEJIUIUHEI, CO3/IaHUH HOBBIX
MaTepualioB, B 00eCrieYeHUU
paloOHAIBHOTO
PUPOIONIOIL30BAHMS;
MIOJATBEPKAATh €€ CBS3b C IPYTUMU
HayKaMHU.

HUcnons30BaTh MoaeIn
OpraHUYECKUX BEIIECTB

JUJIS1 UJUTIOCTPAIIMU UX XUMHUYECKOTO U
POCTPAHCTBEHHOT'O CTPOCHHS.
HaOmronaTh 1 OuchIBaThH
JIEMOHCTPAIIMOHHBIE OTIBITHI;
MPOBOJIUTH U OMHUCHIBATH
71a060paTOPHBIEC OMBITHI
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e JleMOHCTpauuu:

— O3HaKOMJIEHUE ¢ oOpa3amMmu
OpraHUYeCKHUX BEIIECTB U MaTEepUaAIaMU
Ha UX OCHOBE;

— OIIBITHI 110 MPEBPAIICHUIO
OpraHUYeCKHUX BEIECTB MPY HArPEBaHUU
(ru1aBieHue, oOyTrJIMBaHUE U TOPEHUE).

e JlabopaTOpHBIE OIBITHI:

— MOJIETTUPOBAHHUE MOJICKYJI
OpraHUYeCKUX BEIIECTB

Hroro no pazgeny

Pa3n

e 2. YriieBoaopoabl

2.1

[IpenenbHbIe
YTIEBOAOPOABI —
AJIKaHBI, TUKJIOATKAHBI

AJikaHbl. ['OMOTOrMYECKUH psiji aTKAHOB,
obmas hopmysna, HOMEHKJIATypa 1
U30MepHsl. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
aIKaHOB, SP3-rUOpHUAM3aLUS ATOMHBIX
opOuTasnei yriepoja, G-CBS3b.
Kongopmepor. Ouzndeckue cBOWCTBA
AJIKaHOB.

XUMHUYECKHUE CBOMCTBA aJIKAHOB: PEAKIIUU
3aMEelIEHUs], U30MEPU3AIINH,
JNETUAPUPOBAHUS, TUKIIN3ALINH,
UPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupoe. CriocoObl
MOJIyYEHHUS U IPUMEHEHUE AJIKAHOB.

Brnanets uzyuaeMbIMu XUMUYECKUMU
MOHSATUSIMH.

BrisBasiTE XapakTepHbIe TPU3HAKU
MOHSTUM, YCTAHABJINBATh UX
B3aMMOCBSI3b, UCIOJI30BATh
COOTBETCTBYIOIINE OHATHUS

IIpU ONMCAHUK COCTaBa, CTPOCHUS

Y MIPEBPALIEHUN OPTaHUYECKUX
COCIMHEHUM.

Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOI, COKpaIIEHHOM,
CKeJICTHOM) (hOpMYJT YTIIEBOJOPOIOB.
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[Huxnoankansl. O6mas popmyna,
HOMEHKJIaTypa U H30MEpHsI.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJIbIX (IIUKJIOTIPOTIaH,
IIUKJI00yTaH) U OOBIYHBIX (IIMKJIOTEHTAaH,
IIUKJIOTEKCaH) IUKI0aTKaHOB. CIIOCOOBI
TIOJTyYeHUS ¥ TPUMCHEHHE ITUKIIOATKAHOB

2.2

Henpenenbusie
YTIEBOIOPOBL:
AJIKEHBI, AJIKAIUEHBI,
AJIKVHBI

14

AJikeHbI. ['OMOTOrnYecKui psiji aIKEHOB,
obmas opmysa, HOMEHKIATypa.
DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT aJIKEHOB,
SP?-ruOpuau3anus aTOMHBIX OpOUTaNe
yriepoaa, 6- ¥ m-cBsizu. CTpyKTypHas U
reoMerpuueckas (yuc-mparnc-) N30MepHsl.
DU3NYECKre CBOMCTBA AJIKEHOB.
XUMHYECKHUE CBOMCTBA: PEAKIINN
MPUCOEANHEHNUS, 3aMEILICHUS

B (-TI0JIO>KEHUE NPH JBOMHOM CBS3H,
MOJIMMEPU3ALINU U OKUCIICHHUS.
lIpedocmasnenue o mexanuzme peaxkyuu
INeKMPOPUTLHO20 NPUCOEOUHEHUS.
[TpaBuno MapkoBHukoBa. KauecTBeHHbIE
pEaKUMU HA JBOWHYIO CBS3b.

CnocoObI TToTyYeHUs U TPUMEHCHHE
AJIKECHOB.

Ankanuensl. Knaccudukanus
aJIKaIMeHOB (COMpPsHKEHHBIE,

VY craHaBnMBaTh NPUHAIJICKHOCTh
BEIIECTB K OIMPEICIICHHOMY KJIacCy
yTIEBOAOPOJIOB IO COCTaBY U
CTPOCHHIO, Ha3bIBaTh HX

10 CUCTEMATHIECKON HOMEHKJIATYPE;
IPUBOIUTH TPUBUAIIbHBIC HA3BAHMUSI
OTJICTBHBIX MPEACTABUTEICH
yTJIEBOJIOPOIOB.

Onpenenarb BUAbl XUMHUYECKOM
CBSI3U B MOJIEKYJIaX yTJI€BOJI0POJIOB
(KOoBaJIEHTHAsI HEMOJISIpHAs U
NOJIIpHAs, G- U TT-CBSI3b).
[ToaTBepk1aTh Ha KOHKPETHBIX
IpUMEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITOCOOHOCTH
YTIEBOAOPOIOB OT KPATHOCTH U THUIIA
KOBAJICHTHOU CBS3U (G- U T~ CBSI3M),
B3aMMHOTO BJIMSTHUSI aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX; a TaKKe

OT OCOOEHHOCTEH peaau3aiuu
Pa3IMYHBIX MEXaHU3MOB IIPOTECKAHUS
pEaKLUH.

XapakTepru3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHUe, GU3NIECKUE U
XUMHUYECKHUE CBOMCTBA, BAXKHCUIIINE
CIOCOOBI TOJTyYEHHUSI YTIIE€BOI0POJIOB,
MPUHAIICKAIINX K PA3THYHBIM

33



denepanbHas padboyas nporpamma | Xumust. 10—11 knaccer (yrinyOa€HHBINA YPOBCHB )

U30JIUPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB COMPSKEHHBIX
JUMEHOB, 1,2- u 1,4-npucoeuHeHHE.
[TonuMepuzaius ConpsiKEeHHBIX TUCHOB.
CniocoObl OJIy4eHHS U IPUMEHEHHE
QKA IUEHOB.

AnkuHBI. 'OMOJIIOTUYECKHI PsI/T ATIKUHOB,
oO1mast popmysia, HOMEHKJIATypa U
U30MepHUsl. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKY
AJIKUHOB, SP-TUOPUIU3AIIUS DIEKTPOHHBIX
opOuTaneit aroma yriepoaa. @uznueckue
CBOMCTBA aJIKUHOB.

XUMHYECKHE CBOMCTBA: PEAKIIUU
NPUCOEANHEHUS, TUMEPHU3ALIUN U
TpUMepHU3aIuu, okucieHus. KuciorHeie
CBOICTBA aJIKMHOB, UMEIOLINX KOHIIEBYIO
TPOMHYIO CBA3b. KauecTBEeHHBIE peaknu
Ha TPOMHYIO CBS3b.

CnocoObI nmosydeHus: 1 MpUMEHEHUE
AJIKUHOB

2.3

ApomaTudeckue
YTJIEBOIOPOAbI (ApEHbI)

ApomaTHyecKue yrieBoI0POIbI.
["'omosnoruueckuii psa apeHoB, 001Iast
dopmya, HOMEHKIIATYpa U H30MEPHSI.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJICKYJIbI OEH301a.

KJIaccam.
BbISBISTE TEHETUUECKYIO CBA3D
MEXIY YTIeBOAOPOAAMH PA3IMYHBIX
KJIACCOB U MOATBEPKAATh €€ HATUYNE
YpaBHEHUSIMU COOTBETCTBYIOIINX
XAMUYECKUX PEAKIUN

C UCITOJIb30BAaHUEM CTPYKTYPHBIX
dbopMyI1 BEIIECTB.

XapakTepu3oBaTh HICTOYHUKU
YTIAEBOAOPOJIHOTO ChIPhs (HEQTH,
PUPOIHBIN Ta3, YTOJb), CIOCOOBI MX
nepepadoTKU U MPAKTUYECKOE
IPUMEHEHUE TIOJTyIaeMbIX TIPH TOM
IPOIYKTOB.

Hcnons3oBath 001IeHAYYHBIE
METO/IbI TIO3HAHUS

IPU CAaMOCTOSITETLHOM
TUTAHUPOBAHUH, IPOBEACHUH U
OTIMCAaHUM XUMHUYECKOTO
AKcrepuMeHTa (1abopaTopHbie
OTIBITHI M IPAKTHYECKHE PaOOTHI).
Crnenosath mpaBuiiam 6€30macHOM
paboThI B 1abopaTopuu

IIPY UCTIOJIB30BAHUH XUMUYECKON
TIOCY/IbI U 000PYIOBAHHUS, & TAKKE
paBuIaM 0OpaIeHus ¢ BEMIECTBAMHU
B COOTBETCTBUU C UHCTPYKLMSIMHU
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IIpasuno apomamuunocmu, npumepul
apoMamuieckux cOeOUHeHUl.
dur3nYECKUe CBOMCTBA APEHOB.
XUMUYECKHE CBOMCTBA O€H301a U €T0
TOMOJIOTOB: PEAKITNN 3aMEIICHHUS

B O€H30JIbHOM KOJIBIIE U YTIIEBOAOPOTHOM
paauKane, peakiuy NpucoeInHEHus,
OKHCJIEHHE TOMOJIOTOB OEH301J1a.
Peaxyuu snexmpogunvroeo 3amewerus.
[Ipencrapienue 00 OpUEHTUPYIOIIEM
JIEUCTBUY 3aMeCTHUTENEH B OEH30IbHOM
KOJIBIIE HA TIPUMEPE aTKUITbHBIX
paanKaIoB, KApPOOKCHILHOM,
TUAPOKCUITBHBIN, aMUHO- M HUTPOTPYIIIL,
aTOMOB TaJIOTEHOB.

OCc0OEHHOCTH XUMUYECKHX CBOMCTB
ctupona. [lomumepusanus cTuposa.
CnocoObl NOTyYeHUs U TPUMEHEHUE
apOMAaTUYECKHX YTJIEBOJOPOJIOB

2.4

[IpupoaHbIE UCTOYHUKHU
YIJIEBOIOPOJOB U UX
nepepadboTkKa

[Tpupoausiii ras. [lonytHeie HeTsHBIE
ra3el. HedTs u e€ mpoucxoxaeHue.
KameHHbIN yrons U IpOAYKTBI €70
nepepaboTKH.

CnocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKH,
KaTaJIUTUYECKUI), pUPOPMUHT, TUPOIIU3.
[TpoayxkTel mepepaboTKu HEDTH,

BBITNIOJTHEHUS JTAOOPATOPHBIX OTIHITOB
U IIPAKTUYECKUX padboT

10 TIOJTyYE€HHIO U H3YYEHHUIO
OpraHUYECKUX BELIECTB.
[IpencraBisTs pe3ynbTaTsl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YpaBHEHUI COOTBETCTBYIOLIUX
pEaKLMii U 1eJ1aTh BBIBOJIBI HA UX
OCHOBE.

IIpoBONTH BBIYHCICHUS

JUISL OIIPEACIICHNS MOJIEKYJIIPHON
(opMyJIbl OPraHU4YECKOrO BELECTBA
110 YPAaBHEHHIO XUMUYECKOHN peakInu
Y TI0 MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOASIINX B €r0 COCTaB,
1o macce (00bemMy) MPOAYKTOB
CrOpaHusl.

CamMOoCTOSTENBHO IIJIAHUPOBATH U
OCYLIECTBIISITH CBOIO
MO3HABATEIIbHYIO JESATEIbHOCTD;
IPUHUMATh AKTUBHOE y4aCTHE

B IPYIIOBON yueOHOU AEATEIbHOCTH
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WX IPUMEHEHHUE B IPOMBIIIJICHHOCTH
U B OBITY.

['eHeTHdecKast CBSA3b MEXTY pa3IMIHBIMU
KJIaCCaMH yTJIEBOJOPOIOB

2.5

["asmoreHnpon3BOIHBIE
yTJIEBOI0POIOB

DNEKTPOHHOE CTPOEHUE
raJIOr€HONPON3BOIHBIX YTIIEBOIOPOIOB.
Peaxiuu 3amenienus rajioreHa

Ha TUJPOKCHUII, HUTPOTPYIIITY,
[IUAHOTPYTITY, aMUHOTPYTIITY.

JlelicTBUE HA raJIOT€HIIPOU3BOIHBIE
BOJHOTO U CIIUPTOBOI'O pacTBOpa
menoun. Bzanmonericteue
JUTAJIOT€HAJIKAHOB C MAarHUEM U ITUHKOM.
[ToHsATHE O METAIUTOOPTAHUYECKUX
coenuHeHusAX. Mcnosb3oBanue
raJIOTEHIPOU3BO/IHBIX B OBITY, TEXHUKE U
B CUHTE3E.

JKCIePUMEHTAIbHbIE METObI
HU3yYeHHUs BelIeCTB M UX NpeBPalleHMii:
e JlemoHCTpauu:

— JeMOHCTpanus PU3nIeCcKux CBONCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTD);

— Ka4eCTBEHHBIE PEaAKITNU
YTJIEBOJIOPOJIOB PA3IMYHbBIX KJIACCOB
(oOecuBeunBaHKEe OPOMHON WIJIH MOTHOM
BOJIbl, paCTBOpA MepMaHraHaTa Kajus,
B3aMMOJICICTBUE alleTUIeHa
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C aMMHAYHBIM PaCTBOPOM OKCHJIa
cepebpa);

— 00pa3ipl IacTMace, KayqyKoB U
PE3UHBI;

— xomtekuu «Hedpte» u «Yromby;

— BuaeodpparmeHT «Bynkanuzanus
PE3UHBI.

e JIlaGopaTOpHBIE OIBITHI:

— O3HaKOMJIEHHE ¢ 0Opa3LaMu
MJIACTMACC, KAyYyKOB U PE3UHBI;

— MOJIETTUPOBAHHUE MOJIEKYJ
YTJI€BOAOPOIOB U
raJIOr€HONPON3BOHBIX;

— TIOJIyY€HHME METaHa U U3yYEHUE €ro
CBOICTB;

— TIOJIy4YEHHME alleTUJIeHAa U U3yUYEHUE €T0
CBOMCTB.

e [IpakTiueckue paboThI:

Ne 1. TlonyueHue 3THIIEHA U U3yYEHUE
€ro CBOKCTB.

e PacuéTHbIe 3a/1a4U:

— OIIpeleNICHUE MOJIEKYJIIPHOU
(bopMyJIbI OPraHUYECKOTO BEIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIMX B €T0 COCTAB;
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— Hax0XJICHUE MOJICKYJISIPHOI (HOPMYITBI
OpPTraHMYECKOTO COCTMHEHUS [0 Macce
(06beMy) MPOTYKTOB CTOPAHUS;

pacu€Thl 0 YPaBHEHUIO XUMUYECKOU
peaknuu

Hroro no pazgeny

Pa3nen 3. Kuciaopoacoaep:kamue opraHudeckne coeTnHeHn st

3.1 | Crupthl. Denon 11 [IpenenbHbIE OTHOATOMHBIE CITUPTHI.
CrtpoeHue MoJieky (Ha mpumMepe
MEeTaHoJa u 3TaHoja). ['omonornueckuii
psin, obmias popMyIia, U3oMepus,
HOMEHKJIaTypa U KiaccupUuKaius
cupToB. PU3NUECKHe CBOMCTBA
crupToB. BomopoaHast CBA3b.
XHWMHUYECKHE CBOMCTBA: PEAKLIUH
3aMElIEHUs], IeTUIpaTalii, OKUCIICHUS,
B3aUMOJICICTBUE C OPraHUYECKUMU U
HEOPTraHUYECKUMH KUCITIOTaMHU.
KauecTBeHHas peakiusi Ha OTHOATOMHbIE
cupThl. DU3NOJIOTUYECKOE JCUCTBUE
ATaHOJa U METaHOJa Ha OpTraHu3M
yenoBeka. CriocoObl MoTyueHus: u
IIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[TpocTteie adupsl, HOMEHKIATYpa U
uzomMepusi. Oco6eHHOCTH PU3HUECKUX U
XUMHUYECKUX CBOMCTB.

PackppIBaTh CMBICT H3ydaeMbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSITH ITH MTOHATHUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJI1 OObSICHCHUS
OTIIETHHBIX (DAKTOB W SIBIICHHM.
Hcronp30BaTh XUMUYECKYTO
CUMBOJIMKY JIJIsSI COCTaBJICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIIEHHOI)
bopMyIT KUCTIOPOICOAEPIKAIIINX
OpTraHUYECKUX BEIICCTR.
YcraHaBIMBaTh MPUHAIC)KHOCTD
KHUCJIOPOIOCOIEPIKAIITIX
OpPTaHMYECKUX BEIICCTB

K OTIPEJIETICHHOMY KJIaCCy MO COCTaBY
Y CTPOEHUIO, Ha3bIBATh MX

10 CUCTEMATUYECKON HOMEHKIIATYpE;
IPUBOJIUTH TPUBUATHHBIC HA3BAHUS
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MHOTr0oaToMHbIE CHUPTHI: STUICHTITUKOIb
u rinuuepuH. Gusndeckue 1 XUMUUECKHUE
CBOMCTBA: peakluK 3aMelIeHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTaHMYECKUMHU KHUCIIOTaMH,
KaueCTBEHHAs peaKIus

HA MHOTOQTOMHBIE CITUPTHI.
DU3NOIOTHUECKOE JIeHICTBHE

Ha OpraHu3Mm yenoBeka. CriocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIIbl, B3aUMHOE
BJIUSTHUAC THAPOKCOTPYTIIIBI U
O6eH305bHOTO sipa. dusnyeckue
cBoricTBa (heHona. OcobeHHOCTH
XUMUYECKUX CBOMCTB (peHoIIa.
KadectBennsie peakiuu Ha HEHO.
TokcuuHocTh Ppenosna. CriocoObl
MOJIYYCHHS U PUMEHEHHE (eHoa.
denondopmanpaernIHas cMoaa

3.2

KapOouunbHbie
COCIMHEHUS:
QJIBJICTUIBI U KETOHBI.

KapOoHOBBIE KUCTIOTHI.

CrnosxHble 3QUPBHI.
Kupsbl

21

KapOonuinbHble COeMHEHUS: alTbJICTHIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHNUE
KapOOHWJILHOM TPYTIIIHI.
I"'omosnoruueckue psiabl anbAETHIOB U
KETOHOB, 00111as1 hopmyIia, u3oMepus

Y HOMeHKJatypa. Duznyeckne CBOMCTBA
aNbJETUI0B U KETOHOB.

OTJEIBHBIX MPEICTABUTEIICH
KHUCJIOPOJICOJICPKAINX COCTMHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
puUMeHeHHE, GU3UICCKHUE U
XUMHUYECKHE CBOMCTBA, BaXKHEHUIIINE
CIIOCOOBI MOJTYYECHUS MPEeICTaBUTEICH
Pa3JIMYHBIX KJIACCOB
KHUCJIOPOJICOJIEPKAITUX COCTUHEHUN;
BBISIBJISITh TEHETUYECKYIO CBA3b
MEKTy HUMH U TTOATBEPKAATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX
peakiuii C UCHOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYJI BEIIECTB.
[TonTBepknaTh HA KOHKPETHBIX
puMepax xapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
KHCIJIOPOJICOAEPAKAITIX
OpPraHWYECKUX BEILIECTB

OT (DYHKIITMOHAJILHBIX TPYIII

B COCTaB€ UX MOJIEKYJ, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKKe

OT 0COOCHHOCTH peasn3aIiiu
Pa3JIMYHBIX MEXaHU3MOB MPOTECKAHUS
pEaKIUH.

OnuceiBaTh COCTaB, XUMHUUYECKOE
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XHMMHYECKHE CBOMCTBA alIbJIETUIOB U
KETOHOB (pEaKIUU MPUCOCTUHEHHUS).
IIpedcmasnenue o mexanuzme peaxyuil
HYK1e0huIbHO20 NPUCOEOUHEHUSL.
OxkwclieHne ambJAeTHI0B, KaueCTBCHHBIE
peakuuu anpaerunoB. Crnocoob
MOJTYYCHUS ¥ TPUMEHEHUE aTbJICTHJIOB U
KETOHOB.

OHOOCHOBHBIE MTpeieIbHbIC
KapOOHOBBIE KUCIOTbI. OCOOEHHOCTH
CTPOEHHUS MOJIEKYJI KapOOHOBBIX KUCIIOT.
N3omepus n HomeHkIaTypa. Puzndeckue
CBOWCTBA, BOAOPOJIHBIE CBA3HU.
XUMHUYECKHUE CBOMCTBA: KUCIIOTHBIE
CBOMCTBA, peakuus dTepUPUKALINH,
PEaKIuy ¢ y4aCTHEM YTIIEBOJOPOIHOTO
paaukana.

[TonsiTHE O MPOM3BOHBIX KAPOOHOBBIX
KHCJIOT: CJIOKHBIC 3(DUPHI, aHeuopuowl,
2a102eHAHSUOPUODL, AMUObL, HUMPUTBL.
Oco0eHHOCTH CBOMCTB MypaBbUHOM
KUCJIOTHI.

MHuoroo0pa3ue kapOOHOBBIX KUCIIOT.
Oco0EeHHOCTH CBOMCTB HEMPENEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCJIIOT,
JTUKapOOHOBBIX KUCIIOT,
T'HJIPOKCUKAPOOHOBBIX KHJIOT.

CTpOCHHE U IPUMEHEHUE KUPOB U
YTJIEBOJIOB, XapaKTepU30BaATh UX
3HAYEHUE IS JKUZHECATEIIbHOCTH
OpTaHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JIEHCTBHS
Ha )KUBBIC OPTaHU3MBI OTIPEICTICHHBIX
KHCIIOPOACOACPIKAIIIX
OpraHUYECKUX BEIIECTB U MOACHSTH
Ha TIPUMEPax COCOOBI YMEHBIIECHUS
U TIPEJIOTBPAIICHUS UX BPEHOTO
BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKA.
Hcnonb3oBath 001IEHAYYHbIE
METO/Ibl TTO3HAHUS

IPU CAaMOCTOSITETLHOM
TUTAHUPOBAHUH, IPOBEACHUH U
OTHCAaHUN XUMUYECKOTO
IKCIiepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpHUu

IIPY KCTIOJIb30BAHIH XUMHUYECKON
MOCY/IbI U 000PYIOBAaHUS, & TAKKE
npaBuiaM 0OpallleHUsI C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIHSIMHU
BBITIOJIHEHUS TA00PATOPHBIX OMBITOB
¥ TIPAKTUYECKUX padboT

0 TIOJTYYEHUIO U U3YyUCHHIO
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[IpeacTaBuTeny BhICIINX KAPOOHOBBIX
KHUCJIOT: CTEApUHOBAs, NAIbMUTHHOBAS,
OJICUHOBAS, IUHONEBAS, TUHOIEHO8As
KUCNOThl. COocOObI MOTY4YEeHUS U
MIpUMEHEHHE KapOOHOBBIX KUCIIOT.
Crnosxxublie 3¢upsl. ['oMoorndeckuii ps,
oOutast popmyIa, U30MepHs U
HOMEHKJIAaTypa.

XKupsi: ctpoenue, puznyeckue u
XUMUYECKUE CBOWCTBA )KUPOB: TUAPOIIU3
B KMCJIOW U LIEJIOYHOU Cpelax.
Oc00EHHOCTH CBOMCTB KHUPOB,
CoZIepKaIIMX OCTATKHA HENPEAEIbHBIX
KUPHBIX KUCIO0T. JKHpel B Ipupoe.
MpbL14 Kak cOJIM BBICIIMX KapOOHOBBIX
KHCJIOT, X MOroIIee aerctBue. [lonsmue

O curmemu4ecCKux mMornumux cpeécmeax
(CMC)

3.3

YrneBosl

OO6mras xapakTepucTUKa yTieBOJIOB.
Knaccudukanus yrneBogaos (MOHO-, 1u-
U TIOJTCaXapuibl).

Monocaxapuabl: TJII0K03a, GPyKTO3a,
pubo03a, rajgakTosa, 1e30Kcupudo3a.
duznueckre CBONCTBA U HAXO0XKICHUE

B ipupoje. dorocunres. Onmuueckast
usomepusi. Konovuamo-yennasn
maymomepus Ha npumepe MoJieK)ivl

OpPTraHUYECKUX BEILECTB.
[IpencraBisaTh pe3yIbTaThl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPAaBHEHHMM COOTBETCTBYIOLINX
pEaKIMii U 1eJ1aTh BBIBOJBI HA UX
OCHOBE.

IIpoBOAUTE BEIYKCIICHUS

JUISL ONIPEACIICHUS MOJIEKYJIAPHON
(opMyJIbl OPraHUYEeCKOro BELECTBA
10 YPABHEHHIO XUMUYECKON pEaKIn
Y 110 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB,
a TaK)Ke Ha OINPEICIICHUE JOJIN
BBIX0/1a IPOAYKTA PEAKLINU

OT TEOPETUYECKU BO3MOKHOTO.
CamocTosATENBHO INIAHUPOBATH U
OCYILIECTBIIATH CBOIO
IIO3HABATEIIbHYIO IEATEIBHOCTD;
IIPUHUMATh AKTUBHOE y4acTUE

B IPYIIOBON yueOHOU AEATEIbHOCTH
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2noKo3vl, npoekyuu Xeyopca, a- u f-
aHoMepbl 2NI0KO3bl.

XHAMHUYECKHE CBOWCTBA ITTIOKO3BI:

C YYaCTHUEM CIUPTOBBIX U aJIbJACTUIHON
TPYIIIL, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOXKEHUE TIFOKO3BI.

[IprMeHeHue rI0KO03bI, €€ 3HAYCHUE

B KU3HEEATEIBHOCTA OpPTaHU3Ma.
Jlucaxapupl: caxaposa, MalbTO3a U
nakto3a. BoccraHaBiuBaronme u
HEBOCCTAHABIIMBAIOIIUE TUCAXAPUIBI.
I'mpponus caxapo3bl. Haxoxnenue

B [IPUPOJIC U IPUMEHEHHUE.
[Tonucaxapuapl: Kpaxmal, IIMKOTEH U
nesuoio3a. CTpoeHne MakpoOMOJIEKYT
Kpaxmaja, TIMKOT€HA U IEJUTIOJIO3BI.
du3nyUeCcKue CBOMCTBA Kpaxmasa 1
LEJUTF0JIO3bI. XUMUYECKHE CBOMCTBA
Kpaxmasa (TUApOIn3, KaueCTBeHHAs
peakius ¢ Hoaom). XuMHUYeCKue
CBOMCTBA IEJUTIOJI03bI (TUIPOJIN3,
peakius noiaydeHue 3(hupon
nesnoossl). [lonsarue

00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
alleTaTHBIN MIETIK).
JKCIePUMEHTAIbHbIEC METOAbI
HU3y4YeHHUs BelleCTB M UX NpeBPallleHHii:
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e JleMOHCTpauuu:
— CBOMCTBA CIUPTOB: paCTBOPUMOCTD
B BOJIC, B3aUMOJICHCTBUE ATaHOJIA

C HaTpHUEM, OKHCJICHUC 3TUJIOBOT'O CITUPTA

JTUXPOMATOM KaJiist (BO3MOXKHO
HCIIOJIb30BaHNE BHICOMATEPHUAIOB);

— Ka4EeCTBCHHBIC PEAKIIUH aJTbICTHJIOB:
C aMMMAYHbIM PACTBOPOM OKCHJIA
cepedpa u rugpokcuioM Meau(Il);

— XUMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

e JlabopaTOpHBIE OTBITHI:

— peakIus rIulepruHa ¢ THAPOKCUIOM
menu(Il);

— OKMHCJICHUE 3TUJIOBOTO CITUPTa

B aJIbJIETH]] PACKAJICHHON MEIHOMN
MTPOBOJIOKOI;

— B3aMMOJICHCTBUE PACTBOPA TJIFOKO3bI
¢ ruapokcugom meau(ll);

— B3aUMOJECHUCTBUE KpaxMalia C UOJIOM.

o [IpakTrueckue pabOTHI:

No 2. Pemenue skciepuMeHTaIbHBIX
3ana4 no Teme «CrupThl U hEHOITBIY;
Ne 3. Pemenue skcniepuMEHTAIbHBIX
3anad o Teme «KapOoHOBbIE KUCTIOTHI.
Cnoxxnble 3pupb».

e PacuérHble 3anaun:
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— OIPENEIICHUE MOJICKYJISIPHON
(bopMyJIbI OPraHMYECKOTO BEIECTBA

10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIINX B €r0 COCTaB; MO Macce
(00BEMY) IPOIYKTOB CrOPAHUS;

110 KOJINYECTBY BEIIECTBA (Macce,
00bEeMY) MPOYKTOB PEAKIIUH W/UITH
HCXOJTHBIX BEIIECTB;

— pellleHue pacuETHBIX 3a7a4

Ha OMpe/iesIeHUE JI0JIM BBIXO/Ia TPOIyKTa
pEaKIuu OT TEOPETHUECKHA BO3ZMOXKHOTO

Hroro no pazgeny

41

Pa3nen 4. AzoTcoaep:xaniue OpraHnyecKue coeTuHeHust

4.1

AMMWHBI.
AMWHOKHCJIOTEI. beltku

12

AMWHBI — OPraHNYECKHE MPOU3BOIHbBIC
ammuaka. Knaccugukanus aMiMHOB:
anudpaTUIECKUe U apOMATUUYECKUE;
NePBUYHBIC, BTOPUYHBIC U TPETUYHBIC.
Crtpoenue moseky, oo1ast popmya,
U30MepHsl, HOMEHKIIaTypa v GU3NIeCKue
CBOMCTBA. XMMHUYECKOE CBOWCTBA
ann(paTUIECKUX aMIUHOB: OCHOBHBIE
CBOWCTBA, AIKWJIUPOBAHUE, PEAKLINU

C a30TUCTOU KUCIOTOM.

Conu ankKujiiaMMOHHUSL.

AHWINH — NIPEJICTaBUTETh aMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHWJIMHA. B3auMHOE BAUSIHUE TPYIIIT

PackpbIBaTh CMBICIT U3y4aeMbIX
HNOHATHH (BBIICISTH UX XapaKTEPHBIC
NIPU3HAKH ) U IPUMEHSTH OTH MTOHSTHSI
IIPH OTIMCAHUU COCTaBa U CTPOCHMSI
BEILECTB, IJISI OOBSICHEHUS
OTJICBHBIX (DAKTOB U SBJICHHIA.
Hcrnonb30BaTh XUMHUECKYIO
CUMBOJIUKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpAIIEHHOI)
dbopmyI a30TCOIEpPIKAIINUX
OpPraHNYECKHX BEIIECTB.

Onpenensats NPUHAICKHOCTh
A30TOCOJIEPKAIIUX BEIIECTB
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aTOMOB B MOJIEKYJIe aHUJIUHA.
Oco0eHHOCTH XUMHUYECKHUX CBOMCTB
anunuHa. KauecTBeHHbIE peakiuu

Ha aHWJIWH.

CnocoObl oy4YeHue v NPUMEHEHHE
anudaTHIeCKUX aMUHOB M aHUJIMHA

13 HUTPOOEH30J1a.

AmuHOKHCIIOTE. HoMeHnkatypa u
n3omepusi. OTaeapHbIE TPEACTaBUTENN
0-aMHUHOKHUCJIOT: TJIMIAH, aJITAHHUH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, iu3un, yucmeurn. Onmuuecxkas
uzomepusi AMUHOKUCIOM

D- u L-amunoxuciomeor.

dusnyeckre CBOMCTBA AaMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEpHBIX OPTaHUUYECKUX COSTUHECHUM,
peaKIus MOJIUKOH ICHCAITNH,
00pa3oBaHUE MENTUAHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKHUCIIOT.
CuHTE3 IIENTHIOB.

benku kak npupoaHbIC MOTUMEPHI.
[TepBuyHas, BropuyHas ¥ TPETUIHAS
CTPYKTypa 06enkoB. XUMHUECKHE
CBOMCTBA OCJIKOB: THIPOJIN3,
JIeHaTypalus, KA4eCTBEHHbIE PEaKIINU

Ha OEJIKH.

K OIPEICIICHHOMY KJIACCY MO COCTaBY
Y CTPOCHMIO, Ha3bIBaTh UX

110 CUCTEMAaTUYECKO HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/EJIBHBIX ITPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOEHHUE,
npUMEHEHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBA, BAXKHCUIIINE
CIOCOOBI MOTYYEHUS TUITUYHBIX
MPEJICTABUTEIICH a30TCOIePKAIINX
COCIUHCHUM.

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OCJIKOB;
MOSICHSITh Ha MpUMEpax 3HaUCHUE
OeJIKOB JJ1s1 OpraHu3Ma YeoBeKa.
[TpoBOIUTH BBIYKCIICHUS

IJIS1 OTIPEICIICHUSI MOJICKYJISIPHOM
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
2JIEMEHTOB, BXOJSIINX B €TI0 COCTaB,
a TaK»Ke M0 YPABHEHUSIM XUMUYECKUX
pEaKLUH.

Hcnonb3oBath o01IeHaAyYHBIE
METO/JIbI TO3HAHUS

IIPY CaMOCTOSTEIIbHOM
MJIAHUPOBAHUHU, IPOBEICHUU U
OIMMCAHNHU XUMHYCSCKOTO
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Tlonamue 06 azomcoodepaicauyux
2emepOYUKIUYECKUX COCOUHEHUSIX.

[ lupumuounoswvie u nypunoswvie
ocHosanus. Hykneunoewvie kuciomol:
cocmas, cmpoeHnue u 6uoiocuUiecKoe
DOIb.

JKCIePUMEHTAIbHbIEC METOAbI
U3y4YeHHUs BelleCTB M UX NMpeBpalleHmii:
e JleMOHCTpanuu:

— pacTBOpeHUE OCJIKOB B BOJIE;

— JieHaTypalus OCJIKOB MPU HarpeBaHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

o [IpakTrueckue paboTHI:

Ne 4. Pemenue sKkCriepuMeHTAIbHBIX
3a/1a4 M0 TeMe «A30TcoJIepKalue
OpraHUYECKUE COCTUHEHUS;

Ne 5 Perrenue skciepuMeHTaTbHBIX
3aza4 1o teme «Pacrio3zHaBanue
OpPTaHUYECKUX COCTUHCHUIN.

e PacuérHbie 3a1a4u:

— ONpPENETIECHUE MOJIEKYIISIPHOU
(bopMyJIbI OPraHUYECKOTO BEIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB AJIEMEHTOB,
BXOJSIIIMX B €r0 COCTaB; MO Macce
(00BeMy) IPOJIYKTOB CTOpaHUS;

10 KOJIMYECTBY BEUIECTBA (Macce,

AKCIepUMeHTa (J1a00paTopHbIC
OTIBITHI ¥ IPAKTUYECKHUE PAOOTHI).
CamocTosATENBHO IJITAHUPOBATH U
OCYUIIECTBIISITH CBOIO
NO03HABATEIIbHYIO JAESATEIbHOCTD;
NPUHUMATh aKTUBHOE y4acTHE

B IPYyNIOBON y4eOHOM NeATeTbHOCTH
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00bEMY) IPOYKTOB PEAKLIUH

W/WITN UCXOTHBIX BEUIECTB;

— peleHue pacyETHBIX 3a1a4

Ha OIpe/IeJIeHUE JOJIM BBIXOa MPOTyKTa
pEaKiuu OT TEOPETHUECKHA BO3ZMOXKHOTO

Hroro no pazgeny

Pa3nen 5. BoicokomosieKyJIIpHbIE COeINHEHNS

5.1

BricokomouekysipHbIe
COCTUHEHUSI

6

OCHOBHBIE TOHATUS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUMN:
MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
CTEIECHb MOJUMEPHU3ALNN, CPEIHSASL
MOJIEKYJIsIpHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYISPHBIX
COEIMHEHUH — MTOJIMMEPU3ALUS U
noJuKoHAeHcauus. [Ipedcmaenenue

0 cmepeopezynApHOCmU U
HAOMONEKYNAPHOU CIMPYKMYpe
NOAUMEPOS, 3A6UCUMOCMb CEOUCTNE
NOJIUMEPOE OM UX MOJIEKYAAPHO20 U
HAOMONEKYAAPHO20 CIMPOEHUSL.
[Tomumepubie Matepuansl. [lnactmaccsl
(MOJIMATUIIEH, TOJIUIIPOITUIIEH,
NOJIMBUHWIXJIOPU, TTOJIMCTUPOII,
HOJMMETUIMETAKPHUIIAT, OJTUKApOOHATHI,
nojaudTUIEHTepedTanar). Y Tunuzanus u
nepepaboTKa IIaCTUKA.

DnacToMepsl: HaTypaibHbIH,

Brnanets uzyuaeMbIMu XUMUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICI
U3Y4YaeMbIX OHATUN U PUMEHSTh
9TH MOHATHS TIPU ONMKUCAHUU COCTaBA
Y CTPOECHUS BBICOKOMOJIEKYJIIPHBIX
OpraHUYECKUX BEIECTB,

JU1s1 OOBSCHEHHUSI OTJIEIBHBIX (PAKTOB
U SIBJICHUM.

Hcnonb30BaTh XUMHYECKYIO
CHUMBOJIUKY JIJI1 COCTABIICHUS
CTPYKTYPHBIX (POPMYJI BEILIECTB
(MOHOMEPOB | MOJUMEPOB) U
YPaBHEHUN PEAKIMN OJIMMEPU3ALNU
Y TIOJIMKOH/ICHCALIUU.

OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA U IPUMEHECHHUE
Kay4yKoB, HanOoJiee
pacnpocTpaHEHHBIX BUIOB IJIACTMACC
Y BOJIOKOH.

Hcnons3oBath 0011I€HAYYHbIE
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CUHTETUYECKHUE KayuyKu (0yTaueHOBBIH,
XJIOPOIIPEHOBBIHN, N30IIPEHOBHIN) U
CUJIMKOHBI. Pe3uHa.

BonokHa: HatypalibHbIE (IEPCTh, IETK),
HCKYCCTBEHHbIE (BUCKO3a, allETaTHOE
BOJIOKHO), CHHTETUYECKHUE BOJIOKHA

(KampoH | JIaBCaH).
Tlonumepwvi cneyuanbHo2o Ha3HaA4eHUs.

(menon, kesnap, 31eKmponposoosuue
noaumepwl, buopasnazaemvie NOIUMEPDL).
JKCIePUMEHTAIbHbIE METO/IbI
M3YyYeHHUsl BelleCTB M UX NMpeBpalleHuii:
e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamu
IPUPOJTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMACC, KayYyKOB.

e [IpakTueckue paboThI:

Ne 8. Pemienue skcriepuMeHTaTbHBIX
3aja4 rno teme «Pacno3HaBaHue
IJ1aCTMAcC U BOJIOKOH»

METO/IbI TTO3HAHUS
IPY CAMOCTOSATEIHLHOM
IUTAHWPOBAHUH, IPOBEICHUU U
OTMCaHUH XUMUYECKOTO
JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI M IPAKTUYECKHE PaOOTHI)

Hroro no pazneny 6
OBUIEE KOJIMYECTBO 102
YACOB 11O ITPOTPAMME
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11 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBEIE BUJIBI 1€ATEIHHOCTH
pa3/iesioB U TeEM [IporpammHOe copepraHue
/11 4acoB o0ydJaronmxcs
y4eOHOTO0 IpeamMeTa
Pa3znen 1. TeopeTuyeckue 0CHOBBI XUMHUH

1.1

Crpoenue aroma.
[Tepronnyeckuii 3aKOH
u [lepuoanyeckas
CHCTEMa XMMHUYECKUX
3JIEMEHTOB

J.1. MenpeneeBa

9

Atom. CocTaB aTOMHBIX SAEDP.
XUMHAYECKUN 351eMEHT. M30TOIBbL.
Kopnyckynapno-eonnosoti oyanusm,
0BOUCMBEHHAS NPUPOOA IJIEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0YEK
aTOMOB, K8AHMOBbLE YUCIA.
DHEpPreTUIeCKue YPOBHHU U TIOTYPOBHH.
Atomubie opoutanu. Knaccuduxarus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
aneMeHThl). PacipeneneHue 3eKTpoHOB
110 ATOMHBIM OPOUTAISIM; NPUHYUN
MuHuMyma suepauu, npunyun Ilaynu,
npasuio XyHoa. JNeKTPOHHbIE
KOH(UTrypanuu aToMoB 37eMeHToB [ — IV
NEPUOJI0OB B OCHOBHOM U BO30Y>KJICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOH(PUTYpaITUU
WOHOB.

Tonamue 06 3Hepeuu uonuzayuu,
9HepeUuUu cpooCmea K 2JIeKMpOoH).
DNEeKTPOOTPULIATETBHOCTD.
[Tepnonnueckuii 3axkoH u [lepuoanyeckas

PackppIBaTh CMBICT H3ydaeMbIX
NOHATHH (BBIJCISATH UX XapaKTEPHBIC
NIPU3HAKH ) U TIPUMEHSTE OTH MTOHSITHSI
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJI1 OObSICHEHUS
OTJIECTHHBIX (DAKTOB W SIBIICHHM.
PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa [[. 1. MenaeneeBa u
JEMOHCTPUPOBATH €T0
CHUCTEMATH3UPYIOIIYIO,
O0OBSACHUTEIBHYIO U
IIPOTHOCTHYECKYO (YHKITHH.
XapakTepu3oBaTh dJCKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U
BO30YXJIEHHOM COCTOSTHUHN ) 1 HOHOB
XUMUYECKUX IJIEMEHTOB 1 — 4
NIEPHUOIOB U X BaJICHTHBIE
BO3MOYXHOCTH, UCITOJIB3YS TTOHITHS
S-, p-, d-2IeKTpOHHBIE OPOUTAIIH,
SHEPTeTUYCCKHUE YPOBHH.
OOBACHITH 3aKOHOMEPHOCTH
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CHCTEeMa XMMHUYECKHUX JICMECHTOB

J.1. MenneneeBa. CBsi3b
[Tepnoanyeckoro 3akoHa 1
[Tepuoauueckoil CUCTEMBI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM T€OpHUel
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHCHMS CBOMCTB XMMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX MU ITPOCTHIX
Y CJIO’KHBIX BEILIECTB MO rpynmnam u
nepuojiaM. 3Ha4yeHUe NEPUOIUIECKOTO
3akoHa [[.1. MeHaeneena.
JKCIepUMEHTAIbHbIE METOAbI
U3yYeHNsl BelIeCTB U UX NpeBpalleHuii:
e J/[emoHCTpaIuu:

— Buabl Tabimun «Ilepuoanaeckas
CHCTEMA XUMHUYCCKHX DJIEMEHTOB

J.1. MennaeneeBa»

W3MEHEHHUS CBOMCTB XUMHUECKUX
AJIEMEHTOB M UX COCIMHEHUM

10 MEPUOJIaM U rpynmnam
[Tepnoanyeckoi CUCTEMBI

. . MenneneeBa

1.2

CtpoeHue BellecTna.
MHuoroo6pasue
BCIIICCTB

11

XuMu4deckas cBs3b. BuJibl XUMHUYECKOU
CBSI3M: KOBaJICHTHAsI, MOHHAS,
MeTaJuIndecKas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
O0OMEHHBIN U JOHOPHO-AKIIEITOPHBIM.
DHeprus U ajvHa cBsi3u. [1oJsIpHOCTS,
HaIMpaBJICHHOCTh Y HACBIIIAEMOCTh
KOBAJICHTHOU CBsA3U. KpaTHbIe CBs3H.
BopopoaHas cBsizb. MexXMONIEKYIISIPHBIE
B3aHMOJICHCTBUS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJETSATH UX XapaKTEePHbIE
TIPU3HAKH ) U TIPUMEHSITH 3TH ITOHATHUS
IIpY ONUCAHUU COCTaBa M CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OT/ICNIbHBIX (DAKTOB U SBJIICHUI.
OnpenensaTh BUIbl XUMUYECKOMN
CBsI3U (KOBAJICHTHOM, MOHHOM,
METaNINYECKON, BOAOPOIHON)

B COCJIMHCHUSX, THII
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BaneHTHOCTh 1 BaJIEHTHBIE BO3MOHOCTH
aToOMOB. [ ubpuouzayusi amomHvix
opoumareii. CBsI3b SJI€KTPOHHON
CTPYKTYPBI MOJEKYH C UX
F€OMETPUYECKUM CTPOCHUEM

(Ha mpuMepe COeTMHEHUH 3JIEMEHTOB
BTOPOTO TIEPHOJIA).

[IpencraBieHne 0 KOMIIEKCHBIX
coeanHeHux. CocTaB KOMIUIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTelb,
muranabl. KoopauHannoHHoOe 4ucio.
HomenknaTypa KOMIIIEKCHBIX
COEAMHEHU. 3HAUEHNE KOMIUIEKCHBIX
coenuHenuu. [lonstue

0 KOOPAMHALIMOHHON XUMUH.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

Tumbl KPUCTATUTUUECKUX PEIIETOK
(CTPYKTYp) ¥ CBOMCTBA BEIIECTB.
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. [Ipencrasnenne
0 KOJUIOUJHBIX pacTBopax. CrocoOsl
BBIpaKEHUS KOHIIEHTPALIUU PACTBOPOB:
MaccoBasi J0Jig BEIIECTBA B pacTBOPE,
MoJIsIpHast KoHIleHTpatus. HacblieHHbIe
Y HEHACBILLIEHHBIE PACTBOPBHI,
pacTBOpuMOCTbh. Kpucramnoruaparsl.

KPUCTALNINYECKOU PEIIETKH
KOHKPETHOTO BEILIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBAJICHTHOU CBsI3HM (OOMEHHBIN 1
JIOHOPHO-AKIEMITOPHBIN ).
Onpenenarb BAIGHTHOCTh U CTEIIEHb
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB
B COEJIMHEHUSAX Pa3JIMYHOrO COCTAaBa.
OOBSACHATH 3aBUCUMOCTh CBOMCTB
BEILECTB OT BUJIa XMMUYECKOU CBSI3U
Y TUIA KPUCTAIINYECKON PEIIETKH.
[IpoBOANUTH BEIYHMCIECHUS

C UCTIOJIb30BAHUEM MOHSATHUS
«MaccoBast A0JI BEIECTBA

B PacTBOPE»
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Knaccudukanus n HoMeHKIaTYypa
HEOPraHUYECKUX BEIIECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BelIeCTB U UX NMpeBpalleHuii:
e J/lemoHCTparuu:

— MOJEIU KPUCTAJUIMYECKUX PEIICTOK.

e PacuérHble 3a1aun:

— C HCHIOJI30BAaHUEM IOHITHU
«MaccoBas J10J1s1 pACTBOPEHHOTO
BEIIIECTBA», «MOJISIPHAS] KOHLIECHTALIHS

1.3

XUMHAUYECKHUE PEAKIIAN

19

Knaccudukanust XuMu4ecKuX peaKiinii
B HEOPTraHUYECKOW U OPTaHUYECKON
XUMUHU. 3aKOH COXPAHEHUS MaCChI
BEILIECTB; 3aKOH COXPAHEHUS U
MPEBPALLEHUS SHEPTUU [TPU XUMUYECKUX
peakuusx. TernoBbie 3 (HeKThI
XMMHUYECKUX PEAKIUH.
TepMoXUMUYECKHE YPABHEHUS.
CKopoCTh XUMUYECKON PEaKInu, e
3aBUCUMOCTH OT Pa3TUYHBIX (PaKTOPOB.
['oMoreHHbI€ ¥ TETEPOTeHHBIC PEAKIIUH.
Karanu3 u katanu3aropsl.

OO6patumbie U HEOOpaTUMBIEC PEAKIIHH.
Xumuueckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBeCcHS. DaKTOPHI,
BIIMSAIONIME HA TIOJIOKEHNE XUMUYECKOTO
paBHOBECHS: TEMIIEPATYpPa, TABJICHUE

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHbIC
TIPU3HAKH ) U TIPUMEHSITH 3TH TTOHATHUS
IIPU OTIMCAHUU COCTaBa U CTPOCHHUS
BEIECTB, /I OOBSICHCHHS
OTIIETHHBIX (DAKTOB W SIBIICHHM.
KnaccudurupoBars xumMuueckue
PEaKIuy Mo Pa3InIHBIM MPU3HAKAM
(4UCITy U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY 3P (deKTy
peaku, U3MEHEHHIO CTEIIEHEN
OKHCJICHHUS JJIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTaJn3aropa u T.1.);
CaMOCTOSITEJIbHO BBIOUPATH
OCHOBAHUS ¥ KPUTEPUU

JUTSI KJTacCU(PUKAIA XUMHYECKUX
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Y KOHIIEHTPAIIUH BEIIECTB, yYaCTBYIOIIUX
B peakuuu. [ Ipunnun Jle [larense.
DIIEKTPOJIUTUYECKAS TUCCOLIUALIMS.
CusibHbIE U Ccl1a0ble 3JIEKTPOJIUTHI.
Crenenb nquccounauuu. Hounoe
npouzgeoderue 600vl. Cpesia BOAHBIX
pacTBOPOB: KUCJIOTHAs, HEUTpaIbHAas,
menoyHas. BogopoaHslil moka3arenb
(pH) pactBopa. 'uaponus coneil.
Peakiiuu nonHoro oomeHa.
OKHUCIIUTENHEHO-BOCCTAHOBUTEIIbHbBIC
peakunu. CTEneHb OKUCIICHUS.
OKucauTeIh U BOCCTAHOBUTED.
[Iponieccrl OKUCTECHUS U
BOCCTaHOBJICHUs. Baxxueiue
OKHCIIUTENIM U BOCCTAHOBUTENN. MeTox
ANIEKTPOHHOIO OanaHca. DIEeKTPOIu3
pPacTBOPOB U PacCIJIaBOB BEIIECTB.
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHS BelIeCTB U UX
NpeBpallleHu:

e J/lemoHCTpauu:

— pa3ioXKeHue NepoKCcHia BOJIOPOIa
B MIPUCYTCTBHUM KaTajn3aTopa.

e JlaGopaTopHbIE ONBITHI:

— IIPOBEICHUE PEAKIIMI HOHHOTO
oOMeHa;

peaKuuu.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PeaKIui

C Y4€TOM MX SHEPTeTUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOPOCTU XMMHUYECKOHN peaKIuu

B 3aBUCHUMOCTH OT Pa3IUYHBIX
(aKkTOpOB, a TAKXKE XapakTep
CMEIIEHUSI XUMUYECKOTO PABHOBECHSI
0] BIMSTHUEM BHEIITHHX
BO3JIEUCTBUM (TPUHITUTT

Jle lllaTenbe).

PackpsIBaTh CyIIHOCTS:
OKHUCJIUTEIIHLHO-BOCCTAHOBUTEIHHBIX
PEAKLHI MOCPEICTBOM COCTABIICHUS
AIEKTPOHHOTO OajaHca dTUX
peakiuii; peakiuii HFOHHOTro 0OMeHa
ITyTEM COCTaBJICHUS WX TIOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUH;
peakuuMii THAPOIN3a, PEAKINN
KOMIIJIEKCOOOpa30BaHUS

(Ha mpUMepe TUAPOKCOKOMILIEKCOB
IIMHKA U aJTFOMUHUSA).

[IpoBOUTH 1 OTIMCHIBATH
XUMUYCCKUN IKCIICPUMEHT:
oTIpeIeTICHNE CPE/IbI BOTHBIX
pacTBOPOB BEIIECTB; IPOBEACHUE
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— OTpeJieNieHue Cpeibl PAaCTBOPOB
BEIIIECTB C TIOMOIIIbIO YHUBEPCATHHOTO
WHKATOpA.

o [IpakTudeckue pabOTHI:

Ne 1. Brniusiaue pa3nuuHbix GakTopoB

Ha CKOPOCTh XUMUYECKON PEAKITNH;

Ne 2. Bnusinue pa3nuuHbix (hakTopoB

Ha TIOJIOKEHUE XUMHUYECKOTO PaBHOBECHS;
Ne 3. Xumnueckue peakiyu B pacTBOpax
AIIEKTPOJIUTOB.

e PacuéTHbIe 3a1a4n:

— PpacuéThl MacChl BEIIECTBA

WK 00beMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce

Wi 00beMy OJJHOTO U3 yYaCTBYIOIIUX

B PEaKIIUU BEIIECTB;

— BBIYMCIICHHUE MAaCCOBOM JI0JH U
MOJISIPHOM KOHIIEHTPAIIMH BEIIeCTBa

B PacTBODE;

— BBIUHCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
PEeaKIMu, €CIIM OJHO U3 BEIIECTB JaHO

B BUJIE paCTBOPA C ONPEAECICHHON
MAacCCOBOM J0JIEW paCTBOPEHHOTO
BEIIECTBA

peakimii FOHHOTo OOMEHA; U3Y4YECHHE
BJIMSIHUSI PA3JIMYHBIX (DAaKTOPOB

Ha CKOPOCTh PEAKIIUN U MTOJ0KEHNE
XUMHUYECKOTO PABHOBECHS.
CrnenoBaTh mpaBuiIaM MOJIb30BaHUS
XAMHUYECKOU TTOCYIOU U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpeacTaBisTh pe3yabTaThl
XUMUYECKOT0 SIKCIIEPUMEHTA

B (hopMe 3anucu ypaBHEHUH
COOTBETCTBYIOIINX PEAKLIAN

Y JIeJIaTh BBIBOJIbI HA X OCHOBE.
IIpoBONUTH BEIYMCIICHHUS:

C UCTIOJIb30BAHUEM MOHSATHS
«MaccoBasi 101 BEIeCTBa

B PacTBOPEY, a TAKXKE IO YPABHEHUSAM
XUMHUYECKUX PEAKLUI, B TOM YUCIIE
TEPMOXUMUYECKHE PACUETHI

Hroro no pazgeny

39
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1 | Hemeramsl

31

[TomoxeHne HeMETaLIOB

B [leprnonueckon cucteme XUMUYECKUX
anemeHToB /[[.M. MeHpaeneeBa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
Dur3nyYeCcKre CBOMCTBA HEMETAILIOB.
AJOTponHs HEMETAIIOB (Ha MpUMepe
KHUcopoaa, cepsl, hochopa u yraepoaa).
Bonopon. [Tonyuenue, puzudeckue u
XUMUYECKHE CBOMCTBA (peaKkiuu

C METaJlyIaMU U HEeMETaJJIaMH,
BOCCTAHOBJICHUE OKCUJIOB U COJIEH).
I'mppuasl. TorIMBHBIE 3JIEMEHTHI.
I'anorensr. Haxoxnaenue B mpupose,
CIIOCOOBI MOMy4YeHUs (PU3UIECKUE U
XHMHUYECKHE CBOMCTBA.
l'anorenoBonopoasl. Baxxueimue
KHCJIOPOJICOJIEPKAITUE COSTUHECHUS
rajioreHoB. JlabopaTopHsble U
ITPOMBITIICHHBIE CTIOCOOBI MTOTYYCHHSI
rajoreHoB. [I[puMeHeHune rajJoreHoB 1 uX
COEUHEHHUM.

Kucnopon, o3o0H. JIJaGopatopHbie u
IPOMBIIUICHHBIE CITIOCOOBI MOTYUYEHUS
Kucsopoaa. Pu3ndeckue 1 XUMHUYECKUE
CBOMCTBA KHCJIOPOJIa U 030HA; UX
npuMeHeHue. OKCuabl U IEPOKCHUIBI.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUN (BBIICTSATH UX XapaKTEPHbIE
IPU3HAKH ) U IPUMEHSITH OTH TOHATHS
IIPU ONMCAHUU COCTaBa U CTPOEHUS
BEIIECTB, I OOBSICHEHHS
OTJIETHHBIX (DAKTOB U SIBJICHUIA.
OOBACHATH 001THE 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB HEMETAJJIOB U
UX COCIMHEHUM C YYETOM CTPOCHUS
UX aTOMOB U TIOJIOKEHUS

B [Ieprnonnueckon cucreme
XUMUYECKUX DJIEMEHTOB

J. . Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
o01ue XMMHUYEeCKUE CBOMCTRA
HEMETAJJIOB, UX BaXKHEHIIINX
COCJIMHEHUH, ITOITBEPKIAAS ITO
OmHCaHue MPUMEPAMH YPABHEHHM
COOTBETCTBYIOIIMX XUMHUYECKUX
pEaKIUH.

CocTaBnsTh ypaBHEHUS
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakiuii U peakiuii HOHHOTO OOMeHa
U PACKPBIBATh UX CYITHOCTh

C MOMOIIBIO 3JIEKTPOHHOTO OanaHca
Y MOHHBIX YPABHEHUM.
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Cepa. Haxoxnenue B npupo/ie, crnocoObl
MOJIy4eHUS], PU3NUECKHE U XUMUYECKHE
cBoiictBa. CepoBOOPO/I, CYyIb(UIBIL.
Oxcupl cepbi(IV) u (V). Cepaucras u
CepHasi KUCJIOTHI ¥ X COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[Ipumenenue cepbl U €€ COeTMHEHUM.
A3zot. Haxoxaenue B mpupojie, Ciocoobl
MOJIy4eHUS], PU3NUECKUE U XUMUYECKHE
cBOMCTBAa. AMMHAK, HUTPUJIBI. OKCUIBI
azoTa. A30TUCTasi M a30THAsI KUCIIOTHI U
ux cojid. OCOOEHHOCTH CBONCTB a30THOU
KHCIOTHI. [IpumMeHenne azora u ero
COEIMHEHUI. A30THbBIE yI0OpEHHUS.
®docdop. Haxoxaenue B mpupose,
CHOCOOBI MOMy4YeHUs1, GU3NUECKUE U
XuMH4Yeckue cBorictBa. Dochuas u
dbochun. Oxcunsl hochopa,
optodocdopHas KUCIIOTa U €€ COJIH.
Memacgocgopras u nupogocgoprnasn
Kuciomol, gpocghopucmas u
gocghoprosamucmasn kuciomol.
[Tpumenenue dhocdopa u ero
coenunennii. ochopusie yaoOpeHus.
Yraepoa. Haxoxienue B mpupo/e,
CIIOCOOBI MOTYyYeHHUsI, PU3UIECKUE U
XUMUYecKue cBoicTBa. OKCUIBI

XapakTepu30BaTh BIUSHHE
HEMETAaJUIOB M UX COCIMHEHUI

Ha KUBbIC OPTaHU3MBbI; OMUCHIBATh
PUMEHEHUE B PA3IMUHBIX 00JIACTIX
MPAKTUYECKOM eI TeIbHOCTH
YeJI0BEKA.

[TonTBepKaaTh CylIECTBOBAHUE
TEHETUUYECKOU CBA3U MEXKITY
HEOPraHMYECKUMH BEUIECTBAMU

C ITIOMOILBIO YPAaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIUH.

[IpoBoauTh peakumu,
NOATBEPKAAIOIINE KaYeCTBEHHBII
COCTaB BEIIECTB; pPaclO3HaBATh
ONBITHBIM MYTEM aHUOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX
pacTBopax.

HaGnronaTs u onrceiBaTh
JIEMOHCTPAIlMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIbHO TIJIAHUPOBATb,
MPOBOJIUTH U OMHUCKHIBATH
XUMHUYECKUN IKCTIEPUMEHT
(J1abopaTopHBIE OTBITHI U
npakTuyeckue paboThl);
NPEACTABISATh PE3YJILTATHI
XUMHUYECKOTO KCIIEPUMEHTA
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yraepoaa(ll) u (1V), yronbHas kuciaora u
ee conu. [Ipumenenue yriepona u ero
COCIMHEHUN.

Kpemuuit. Haxoxnenue B npupoe,
CIOCOOBI MOTy4YeHUs, (PU3NUECKUE U
XUMHUYecKkue cBoicTBa. OKcu
kpeMuusa(1V), kpemMHHEBasE KUCIIOTA,
cunukarthl. [I[puMeHeHne KpeMHUSI U €ro
coenuHeHur. CTEKI0, €ro MOJy4YeHue,
BU/JIBI CTEKOIL.

JKCIepUMEHTAIbHbIE METOAbI
HU3yYeHHUs BeLIeCTB M UX NpeBPallleHHii:
e JleMOHCTpanuu:

— 00pa3Ibl HEMETAJIJIOB,

— TopeHue cepsl, pocdopa, xKenesa,
MarHus B KUCIIOPOJIE.

e JlaGopaTopHBIE OTIBITHI:

— KaueCTBEHHBIC PEaKIMU

Ha HEOPraHWYECKUEe UOHBI M KATUOH
BOJOPO/A;

— TOJy4YeHHE U cOOMpaHue ra3oB.

o [IpakTrueckue pabOTHI:

Ne 4. Pemienue 3kcriepuMeHTaIbHBIX
3a1a4 1o TeMe «I'anoreHs»;

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3aaa4 1o teMe «Cepa u ee COeTMHEHUSI.

B (popMe 3anUCH YpaBHEHUIN
COOTBETCTBYIOIINX PEAKIIMI U 1€J1aTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh mpaBuiIaM MOJIb30BaHUS
XUMHUYECKOU MOCYI0U U
1a00paTOPHBIM 000PYIOBAHHUEM.
IIpoBONTH BBIYHCICHUS

110 YPABHEHHSIM XUMUYECKUX
pEaKIUH.

CamMOoCTOSATENBHO IIJIAHUPOBATH U
OCYLIECTBIISITH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
OPUHUMATh aKTUBHOE y4acTHE

B IPYIIIOBOM y4eOHOM JIeATeIHbHOCTH
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Ne 6. Pemienne sKcCriepuMeHTAIbHBIX
3a/1a4 1Mo TeMe «A30T 1 ¢ochop u ux
COCJIMHEHUS.

e PacuérHbie 3a1a4u:

— BBIYUCJICHHUE MACChl BEIIECTBA

WK 00beMa ra30B 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MacCce WIH
00BbEMY OJTHOTO U3 YYaCTBYIOIINX

B PCaKIIUU BEIIECTB;

— BBIYKCIIEHUE Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB
pEeaKIuu, €CJIU OJTHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYUCJIEHUE MacChl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKIuu, €CJIU OJTHO M3 BEIIECTB TaHO
B BUJIE PACTBOpA C OMPECICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIECTBA;

— BBIYHCIICHUE BBIXOJIa TIPOYKTA
peaKIuy OT TEOPETUUECKU BO3MOKHOTO

2.2

MeTtajuibl

23

[Tonmoxenue meraios B Ilepruoanueckoi
CUCTEME XMMHUYECKHX JJIEMEHTOB.
Oc00EHHOCTH CTPOCHHMS AIEKTPOHHBIX
000JI04€K aTOMOB METaJIJIOB.
Pacnpocmpanenue xumuueckux
IIEMEHMOB-MEMANINO8 8 3eMHOU KOpe.

PackppiBaTh CMBICTT H3ydaeMbIX
TOHATHH (BBIJICIATH UX XapaKTEPHBIC
NIPU3HAKH) U IPUMEHSTD 3TH ITOHITHS
IIPU OTIMCAHHUM COCTaBa M CTPOCHMS
HEOPTaHWYCCKUX BEIICCTB,

TUTs1 OOBSICHEHUS OTJCIBHBIX (DAKTOB
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OO6mue pusnyeckre CBOMCTBA METAJIIOB.
[IpuMeHeHre MeTaIoB B OBITY, IPUPOJIE
u TexHuke. CIiaBbl METAIIJIOB.
DNEeKTPOXUMHYECKUI pAJl HAIPSKEHUM
MeTaioB. O61IHe crocoObl MOTyYEHUS
METAJJIOB: TUJIPOMETAILTYPIHS,
MAPOMETAILTYPIHSs, DJIEKTPOMETAIUTYPIHUsl.
[ToHsiTHE O KOPPO3UH METAIIOB.
Cnoco0bI 3alUThl OT KOPPO3UH.

OO611ast xapakTeprucTUKa METAJIOB

| A-rpynnst [lepuoanueckoii cucTeMbl
XMMHUYECKUX JIEMEHTOB. Hatpuii u
KaJIMi: OJy4eHue, PU3NIecKue u
XUMUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTMHEHUH.
OO611ast XxapaKTepUCTUKA METAJIJIOB

Il A-rpymimet [lepuonnueckoit cucteMbl
XMMHUYECKUX JJIEMEHTOB. Maruuii u
KaJIBLIMI: TIOJTyueHue, puznueckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCTUHEHUH.
JKecTKOCTh BOJBI U CLIOCOOEI €€
YCTpaHEHMUS.

AJOMUHUN: TTOTy4eHue, Gu3ndecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEUIECTBA U €r0 COCTNHEHU.
AMdoTepHbie CBONCTBA OKCHIA U

Y SIBJICHUI.

OO0BsACHATH 0011IME 3aKOHOMEPHOCTH
B UI3MCHEHHH CBOMCTB 3JIECMEHTOB —
METAJIJIOB U KX COEIMHEHUH C YUETOM
CTPOEHHUS UX ATOMOB U MOJIOKECHUS
B [lepunonnueckon cucreme
XUMHUYECKUX DJIEMEHTOB

. . Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
0011I1e XUMHYECKHUE CBOMCTBA
METAJJIOB, MX Ba)KHEUIIINX
COCIMHECHUH, MIOATBEPK A 3TO
ONMCAaHUE MPUMEPAMH YPAaBHEHU
COOTBETCTBYIOIIUX XUMHUYECKHUX
pEeaKLMi; IPUMEHECHUE METAIUIOB

B Pa3JIMUHBIX 00JACTAX
MPAKTUYECKOM JIEATEIIbHOCTU
YEJIOBEKA, a TAKIKE MCTIOJIb30BAHUE
WX ISl CO3/IaHUSI COBPEMEHHBIX
MaTEpPUAIOB U TEXHOJIOTUU.
OmnuceIBaTh CIOCOOBI 3aIIUTHI
METaJIJIOB OT KOPPO3UH.
PackpeiBathb CymHoCTh
OKHMCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPEICTBOM COCTABIICHUSA
AIIEKTPOHHOTO OaaHca dTUX
pEaKIMH.
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TUAPOKCHUIA ATTFOMUHMUS,
TUIPOKCOKOMILIEKCHI ATFOMUHHSL.
OO6mr1ast xapaKTepruCcTHKA METAILIOB
no6ouHbIX noarpymnmn (b-rpymi)
[Tepuoauyeckoii CUCTEMBI XUMUYECKUX
AJIEMEHTOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA
Xpoma U ero coeiHeHu. OKcuasl U
ruapokcuasl xpoma(Il), (1) u (VI).
XpoMartsl U IUXPOMAThI, UX
OKHCIIUTENIbHBIE CBOMCTBA. [loiryuenue u
MIPUMEHEHUE XpoMa.

Pur3nUEeCKUEe U XUMUYECKHUE CBOKCTBA
MapraHia u ero coeinHeHuid. OCHOBHbIE
coenunenus mapranua (I1), (IV), (VI) n
(VII). Ilepmanranar kanus, ero
OKHCJIMTEIIbHBIE CBOMCTBA.

Pur3nUEeCKUEe U XUMAYECKHUE CBOMCTBA
»Kese3a v ero coequHeHu. OKCUIbI,
runpokcuabl u cosm xxeneza(ll) u (11).
[TonyueHnue u MpUMEHEHUE KeJie3a U €T
CILJIaBOB.

Menp: nonydeHue, Gundeckue u
XUMUYECKUE CBOWMCTBA, IPUMEHEHHE
IIPOCTOTO BEIIECTBA U €70 COSTUHECHUIA.
[{uuk: momydenwne, pusndeckue u
XUMUYECKUE CBOMCTBA, TPUMEHEHHUE

[IpoBoauTh peakunu,
MOATBEPKAAIOIINE XapaKTepHbIE
CBOWCTBA U3Y4Ya€MbIX BEUIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM UOHBI
METaJIOB, IPUCYTCTBYIOILIKE

B BOJIHBIX pacTBOpAX.

[IpoBOOUTH U ONIUCHIBATH
XUMUYECKUN SKCIIEPUMEHT
(J1abopaTopHbBIE OMBITHI U
pakTUYecKue paboThl);
MPEACTaBIATh PE3yJIbTaThI
XUMHYECKOTO SKCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHU N
COOTBETCTBYIOIINX PEAKIIM U 1€]1aTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBath mpaBuiiaMm MOJIb30BAHUS
XAMUYECKOU TTOCYIOU 1
71a60paTOPHBIM 000PYAOBaHUEM.
[TpoBOUTE BBIYKCIICHUS

10 YpPaBHEHUSIM XUMHUUECKUX
pEaKILUH.

CamMOoCTOSTENBHO IIJIAHUPOBATH U
OCYLIECTBJIISITH CBOIO
MO3HABATEIBHYIO JIESITEIIbHOCTH;
NPUHUMATh AKTHBHOE y4acTHE

B IPYNIIOBOM y4eOHOM JIesATEeIbHOCTH
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MIPOCTOTO BEIIECTBA U €r0 COSAUHEHUI.
AmMdoTepHbIC CBOMCTBA OKCHIA U
TUJPOKCHUAA IMHKA, TUAPOKCOKOMILIICKCHI
IIMHKA.

JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX NpeBPallleHMii:
e JleMOHCTpanuu:

— KOJUIEKIHS «MeTalljibl ¥ CIUIaBbI»;

— B3aMMOJEHCTBHE IIEJIOYHBIX U
IEJI0YHO3EMETBHBIX METAJIIIOB C BOJIOM
(BO3MOIKHO HCITOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

e JlaGopaTopHBIE OTIBITHI:

— B3aHMMOJEHCTBHE IIEJIOYHBIX U
IEJI0YHO3EMETBbHBIX METAJIJIOB C BOJIOM
(BO3MOXXHO HCIIOJIb30BAHHUE
BUJIEOMATEPHUAIIOB);

— B3aUMOJICUCTBUE TUJIPOKCHUJIOB
AJIOMUHMS U [IMHKA C pacTBOpaMu
KHCJIOT M IIEJIOYEH;

— Ka4eCTBEHHBIC PEAKIIUU HAa KATUOHBI
METaJIJIOB.

o [IpakTrueckue pabOTHI:

No 7. Penienue sKkCcriepuMeHTAIIbHBIX
3a71a4 Mo TeMe «MeTauibl TJIaBHBIX
NOATPYII»;
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Ne 8. Pemienne skciepuMEHTaIbHBIX
3a/1a4 1o TeMe «MeTasibl TOOOYHBIX
MOATPYIIID».

e PacyéTHbIe 3a/1a4H:

— BBIYUCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKIuu, €CJIU OJTHO U3 BEIIECTB TaHO
B BUJIC PACTBOpa C OMPEACICHHON
MAaCCOBOH JI0JIEW PACTBOPEHHOIO
BEIIIECTBA, WJIM UMEET MPUMECH;

— BBIYHCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTa
PEaKILMH, €CJIU OJTHO U3 BEIIECTB JIaHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIIECTRA;

— BBIYUCJICHUE BBIXO/a MPOYKTa
peaKIuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazgeny

Pa3zgen 3. Xumus ¥ ;KU3Hb

3.1

MeToabl O3HAHUS
B XUMUH.
XUMUS U )KU3Hb

Ponb xumuu B obecrieyeHuu
YCTOMYHUBOTO Pa3BUTHS YEJIOBEYECTBA.
IToHATHE O HAYYHBIX METONAX MTO3HAHUS

1 MCTOAOJIOTHH HAYUYHOI'O UCCIICAOBAHMA.

HaquHe IMPUHIOUIIEI OpraHn3alun
XUMHUYCCKOI'O ITPOU3BOACTBA.
HpOMI)IHIJICHHble CITOCOOBI IMOJIYy4YCHUSA

PackppIBaTh poJib XUMUU B pEUICHUU
YHEPTETUYECKHX, CBIPHEBBIX U
AKOJIOTUYECKUX TIPOOIIEM
YEJIOBEUECTBA, OMMCHIBATH OCHOBHBIC
HaIPaBJICHUS Pa3BUTHUS XUMHUYCCKOM
HAYKW U TEXHOJIOTHUHU.

[TpumensTh MpaBuiia 6€301MacHOTO
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BaKHEUIINX BEIIECTB (HA MpUMEpPE
IIPOU3BOJICTBA aMMHUAKA, CEPHOI
KHUCIIOTHI, MeTaHoua). [I[pombliiieHHbIE
CIIOCOOBI MOTYYCHHS METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIIel Cpebl ¥ €ro MOCIEeACTBHUSA.
IIpobaema nepepabomku omxo006 u
nobouHwvlx npodykmos. Poiib xuMuu

B 00€CIEUEHUH SHEPTEeTUYECKON
6e3onacHocTu. [ Ipunyunvl «3enexoii
Xumuuy.

XUMUs ¥ 300pOBBE YETIOBEKA.
JlekapcTBenHsble cpenctsa. [IpaBuia
WCIIOJIb30BaHUs JIEKApPCTBEHHBIX
npenapaTtoB. Pojib XuMuu B pa3BUTUH
METUIUHBI.

Xumust muiyd. OCHOBHbIE KOMIIOHEHTBI
numy. [Iumessie 1o6aBku. Poibs xumun
B 00€CIeueHNUH MUIIEBON 0€30MacHOCTH.
Kocmernueckue u mapdromepHbie
cpeacrtpa. berroBas xumus. [Ipasuia
0€30I1aCHOT0 UCITOIb30BaHUs MPEapaToB
OBITOBOI XMMHH B TMIOBCETHEBHON KU3HHU.
XUMHUs B CTPOUTEINILCTBE. BakHenme
CTpPOUTENbHBIE MaTEepUabl (LIEMEHT,
6etoH). [Ipon3BOACTBO CTPOUTENBHBIX
MaTEpHUaJIOB.

oOpalieHus ¢ BeUeCTBAMU,
UCIOJIb3yeMbIMU B TOBCETHEBHOM
YKU3HU, a TaK)Ke MpaBuiia
0€30I1acHOT0 MOBEJCHUS B IESX
cOepeeHUs 310pOBbS U
OKpYXarouen NpupoTHON CpebI;
MOHUMATh OMACHOCTh BO3/ICHCTBUS
Ha JKUBBIE OPTraHU3MBbI OIIPEICIICHHBIX
BelecTB, cMbica nokazaresns [T/1K,
MOSICHSITh HA IPUMEPAX CIIOCOOBI
YMEHBIIICHUS U IPEAOTBPAILICHUS UX
BPEIHOI'O BO3JCUCTBUA.
AHaIM3UPOBATH U KPUTHYECKU
OIICHUBATh UH(POPMAIIHIO, CBA3AHHYIO
C XMMHUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM HA COCTOSIHUE
OKPYXaroUIEn CPeIbI.

Hcnonb30BaTh MoJTydeHHbBIE 3HAHUS U
npeacTaBiieHus o cepax
JeATEeIbHOCTU, CBSI3aHHBIX C HAYKOU
U COBPEMEHHBIMH TEXHOJOTHUIMU,
KaK OCHOBY JIJIsl OpDUCHTAIIUU

B BBIOOpE CBOEH Oyaymiei
npodeCCUOHANIBHON JEATCIBHOCTH.
Hcnonp30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS 1J11 O0BSCHEHUS
Y IPOTHO3UPOBAHUS SIBICHUIA,
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XHUMHUS B CEILCKOM XO35MCTBE.
Opranndeckue 1 MUHEPAIbHBIE
yI0OpeHHUS.

Heoprannueckue marepuansl

(KOHCTPYKLIMOHHBIE MaTE€pHUaJIbl, KPACKH,

CTEKJIO, KepamuKka). Marepuaibl
JUTs1 37eKTpoHUKU. HanoTexHonoruu

UMEIOIIHUX €CTECTBEHHOHAYYHYIO
IpPUPOAY, IPOTHO3UPOBAT,
aHAJIM3UPOBATh U OLICHUBATh

C MO3ULIHAN KOJOTHYECKOU
0€30MacHOCTH MOCIEACTBHUS OBITOBOM
Y TIPOM3BOJICTBEHHOU JEATEIHHOCTH
YeJIOBEKa, CBA3aHHOM

¢ epepaboTKO BEIIECTB;
WCIIOJIB30BaTh TIOJTyYCHHBIC 3HAHUS
JUTSI TPUHSITUSI TPAMOTHBIX pEIlIeHUN
po0JIeM B CUTYaIIHsIX, CBSI3aHHBIX

C XMMHUEMN.

[IpunuMath ydactue B 00CYKIeHUN
npoOJieM XUMHUYECKON U
IKOJIOTHYECKOM HAMPaBIEHHOCTH,
BBICKa3bIBATh COOCTBEHHYIO MTO3UIIUIO
1o npobJyemMe 1 mpeaIaraTh
BO3MOYKHBIC ITyTH €€ PEIIeHUs

Hroro no pazgeny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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