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@denepanibHass  pabodas mporpaMMa IO y4eOHOMY MpEAMETY  «XHUMUSD»
(yrnyOnéHnplii ypoBeHb) (mpeaMeTHass o0siacTh «EcTecTBeHHO-HAy4YHBIE MPEIMETHI)
(azee COOTBETCTBEHHO — MporpamMma M0 XUMHHU, XUMUS) BKJIIOYAET MOSCHUTEIHHYIO
3aIMHICKY,COAEP)KaHNEe00YUCHU S, ITITAHUPYEMBIEPE3yIbTATHIOCBOCHHSTIPOT PAMMBI 1o
XUMUH, TEMAaTHIECKOE TUTAHUPOBAHUE.

IMNOACHUTEJIBHAA3SAIINCKA

[IporpammanoxuMurHaypoBHECPEIHET000IEr000pa3oBaHuspazpadboTaHa
HaocHoBeDenepanbHOro3akoHaoT29.12.2012Ne273-d3«0O606pazoBanuu B Poccuiickoi
®enepauun», TpeOOBaHUN K pe3ysibTaTaM OCBOEHUsS (erepalibHO 0Opa3oBaTeIbHON
nporpamMmbl  cpenHero ooOmero obpaszoBanuss(P@OIlI COOQO), mnpencraBieHHBIX B
denepanbHOM rocyJapCTBEHHOM o0pa3oBaTeabHOM CTaHaapTe
COO,cyuéromKonnenmunpenojaBanusty4eoOHOronpeiMeTa« X uMush») B
oOpaszoBarenbHbBIX opraHuzanusx Poccuiickoit ®denepanuu, peaqnusyroUMX OCHOBHbBIE
oOpa3oBaTelbHbIE MPOTPaMMBbl, M OCHOBHBIX TMOJOXKEeHUU «CTpaTeruu pa3BUTHUS
Bocniutanusi B Poccuiickoii @enepaunn Ha nepuon a0 2025 rona» (PacmopsbxeHue
[IpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuUMHsI HAa YPOBHE YIIIYOJIEHHOTO M3YYECHHS 3aHUMAET BaXKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4YHOro oOpa3oBanus ydammxcs 10-11 kmaccoB. M3ydenue npenmera,
peanu3yemoe B ycioBusX AuddepeHnpoBaHHOTO, MPOPUILHOTO 00yUeHUs, TPU3BAHO
obecrieyuTh 00111€00pa30BaATENBbHYI0 U OOIIEKYJbTYPHYIO MOJTOTOBKY BBIITYCKHUKOB
IIKOJIBI, HEOOX 0 IUMYFOITI1a AN TATU MU XKOBICTPOMEHSFOILIMMCSY CJIOBUSIMKU3HH
BCOLIUYME, aTaKKeISINPOACTKEHUI00y YeHUIBOPTraHU3a X IPO(heCCUOHATBHOTO
oOpa30BaHUs, B KOTOPBIX XUMHS SIBJISIETCSI OJTHON M3 MTPUOPUTETHBIX TUCITUTIINH.

B nporpamme 1o XxumMuu Ha3zHa4YeHHE TpeaMeTa «XUMHsS MOJydaeT MOJPOOHYIO
MHTEPIIPETALUIO B COOTBETCTBUU € OcHOBonoJararomumu nojoxenussMu @I'OC COOo
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, CoepKaHusl, pe3yabTaTOB 00yYeHUs] U TpeOOBaHUMN K
YPOBHIO MOJATOTOBKHM BBIMYCKHUKOB. CBHJIETEIBLCTBOM TOMY SIBJISIOTCS CIEAYIOIINE
BBITIOJIHSIEMbIE TTPOTPAMMOM 110 XUMHUH (QYHKITUU:

— WH(OPMALIMOHHO-METOIMYECKasi,  peanu3alus  KOTOpod  oOecredrBaer
NOJlyuYeHUE TPEACTABICHUS O LEJSAX, COJEp)KaHWuHU, OOIIel CTpaTreruu OOydeHHs,
BOCIIUTAHUSI U Pa3BUTHUSl 00YYAIOLIMXCS CPEeICTBAMH MPEIMETa, U3y4aeMOro B paMKax
KOHKPETHOTO MpoQuis;

— OpraHHU3alMOHHO-TJIAHUPYIOIIAs, KOTopas MpeayCMaTpuBaeT ONpeJeleHue:
MPUHIIUIOBCTPYKTYPUPOBAHUSIMIIOCIEA0BATEIbHOCTUU3YYEHUTyueOHOTOMaTepHana,
KOJIMYECTBEHHBIX W KAUYECTBEHHBIX €r0 XapaKTEPHCTHK; MOAXOJO0B K (HOPMUPOBAHHIO
COJEPKATEIbHONM OCHOBBI KOHTPOJSI W OIEGHKHM OOpa3oBaTENbHBIX JOCTHIKEHHUN
oOy4Jaronuxcs B paMKax MTOTOBOW aTTECTallMd B (pOpME €IMHOTr0 TOCyAapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.
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[Iporpamma sty riry 01EHHOTOM3Y YEHUSI X UMUH :

— yCTaHaBJIMBACTUHBAPUAHTHOCIIPEIMETHOECOACPKAHUE,003aTEIbHOC IS
W3Y4YCHUSI B paMKaxX OTAEIbHBIX MNpoduieH, mpeaycMaTpUBaeT paclpeicicHue Hu
CTPYKTYPUPOBAHHME €ro MO KJaccaM, OCHOBHBIM COJIEpPKaTEeJIbHBIM JIMHUSAM/pa3iesiaM
Kypca;

— naéTrpuMepHoepacpeneeHneyIe0HOTOBPEMEHN, PEKOMEHTY EMOT OIS
U3YUYEHUS OTNIETBHBIX TEM;

— TpejyIaraeT MPUMEPHYIO TTOCIICIOBATEIPHOCT N3YUEHUST YUeOHOTO MaTepuaiac
y4E€TOM JIOTUKH MMOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSI3EH;

— JaéTMETOANYECKYIOMHTEPIPETAlUIONeIeHn3aaun3yYeHUSIpeIMEeTa Ha
yIIyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHETO
o0miero oOpa3oBaHUs, COMEPKATSIBPHON XapaKTEPUCTHKU IJIAHUPYEMBIX pPe3yJbTaTOB
OCBOCHHUS OCHOBHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHET0 OO0IIero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNM OOyYaromerocs IO OCBOCHHUIO COJACpIKaHUS
nmpeaMera.

I[To BceM Ha3BaHHBIM TO3WIUSAM B TMpOTpaMMe IO XHUMHHU TIPETyCMOTpEHa
MIPEEMCTBEHHOCTh ¢ O0YYCHHEMXHUMHUHN HA YPOBHE OCHOBHOTOOOIETO 0Opa3oBaHUs.3a
npenesiaMyd YCTAaHOBJIIGHHOW MPOTrpaMMoOi MO XUMHUHU 00s3aTelbHOM (MHBapUaHTHOMN)
COCTaBJISIIONICH colepxkaHusi y4eOHOro mnpeamera «XuUMHUS» OCTAETCS BO3MOMXKHOCTh
BBIOOpAETOBAPUATUBHOWCOCTABIISIONICH, KOTOPASIOKHAOTIPEACTATECS B COOTBETCTBUU
C HapaBJICHHUEM KOHKPETHOTO Mpouisi O0y4eHHUs.

BcootBercTBunckoHIENTY aTbHBIMUIONOKEHUAMUDPI OCCOO 0  Ha3HAYECHHH
npeaMeToB 0a30Boro u yriayOn€HHOTO ypoBHeW B cucteMe aud@epeHInpoBaHHOTO
oOyueHus Ha YPOBHE CPEIHETO o01mero o0pa3oBaHUs
XUMUSHAYPOBHEYTITYOJIEHHOTOM3yYCHUSTHATPABIICHHAP AN 3AIIUIOTIPEEMCTBEHHOCTH  C
MOCJICTYIONTUM JTArlOM TOJYYCHUS XUMHUYECKOTO O00pa30BaHHUS B paMKaxX H3Y4YCHUS
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX W XMMHYECKHMX JUCIUIUIMH B BYy3aX U
OpraHu3alusIX CpeAHero mpodeccuoHanbHOTO 00pa3oBaHus. B 7Toil CBA3M M3yueHUE
npeaMeTa « XUMHUS OPUESHTUPOBAHO MPEUMYIIICCTBEHHO Ha PACIIMPEHUE U yTITyOJIeHNe
TEOPETHYECKOW W  TPAKTUYECKOW  IMOATOTOBKH  OOYYalONmIUXCS,  BBIOpPABIIUX
onpenenéHHpld npoduib 00ydeHHUsl, B TOM YHCIE C MEPCHEKTHUBON IMOCIEIYIOIIEro
MOJIYYCHUS] XUMHUYECKOTO 00pa3oBaHUsS B OpraHu3aiusx MpoQecCHOHATBHOTO
oOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanuii ®I'OC COO x miaHUpyeMbIM
pe3yJibTaTamM OoCBOeHUs (heepaibHON 00pa30oBaTEIbHON MIPOTPpaMMbl CPEIHEr0 OOIIETO
oOpa3oBaHUs M3y4YeHHUE MpeaMeTa « XUMHUSD) OPUCHTHPOBAHO TAKKE HA PEIICHHUE 3a]1a4
BOCIIUTAHUS W COLMAIBLHOTO Pa3BUTHA OOydYarommuxcs, Ha (OPMHUPOBAHHE y HHX
OOIIEUHTEIUICKTYabHBIX YMEHHM, YMEHHUH palMoOHAIM3alMd Y4YeOHOro TpyJa U
0000MIEHHBIX  CHOCOOOB  JEATEIIBHOCTH,  HMMCIOMMX  MEKIUCIUIUTMHAPHBIN,
HaAJNpPEeIMETHBIN XapaKTep.
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CocTrapnsOmUMHA  MpeaMeTra «XUMHUsS» Ha YpOBHE YINIYOJEHHOTO H3Y4YeHUs
SABJIAIOTCAYTIYONIEHHBIEKY pChl—«OpraHndeckasxuMusi»u«O01asuHeoprannueckas
xumus». [lpu ompeneneHWd TOAXOI0B K OTOOPY M CTPYKTYpHOM OpraHu3aluu
CoJlep KaHMUsl ATUX KypCOB B IporpamMMe MO XUMHUHU 32 OCHOBY IMPHUHATHI MOJIOKEHUS
®I'OC COO o paznnuusix 6a30BOT0 U yriayOJaEHHOT0 YpPOBHEH U3yUEHHS MpeIMeTa.

OcHoByconepxxanuskypcoB«OpranndeckasxumMusi»u«OO01assnHeoprannyeckast
XUMUS»COCTABIIIETCOBOKYTHOCTHITPEIMETHBIX3HAHUMMYMEHUIM,0 THOCSIIIIUX CS
K0a30BOMYYpPOBHIOU3YUCHUSTIPEIMETA. DTaCHCTEMa3HAHUUIIOTYYaeTONPeIeIEHHOE
TEOPETUYECKOETOTIOTHEHUE,TO3BOJISIIOIIEE0CO3HAHHOOCBOUTHCYIIECTBEHHOOOIBIIIUN
00BEM (akToJIOTHYECKOTO MaTepuana. Tak, Ha YriayOJIEHHOM YpOBHE U3YyUYEHUS
npeaMeTaotecnedyeHaBO3MOKHOCTh3HAYNTEIbHOTOYBETNYEHUI00bEMAa3HAHU O
XUMHUYECKUX DJIEMEHTAX U CBONCTBAX WX COCJUHEHUN HA OCHOBE PACIIUPEHUS U
YTy OJICHUATIPEICTaBICHUOCTPOCHUMBEIIECTBA, XUMUYECKOMCBS3H u
3aKOHOMEpPHOCTSIX ~MPOTEKAHUsI pPEaKluid, paccMaTpUBaeMbIX C TOYKUA 3pEHUs
XUMUYECKON KHHETHKH M TEPMOJWHAMUKH. M3yueHue Mepuoandeckoro 3akoHa U
[lepuonnyueckoit CHUCTEMBl XUMUYECKHUX JJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEACTABICHUSIX O CTPOCHHHM aToMa. XHMHYEcKas CBSI3b
OOBSCHAETCSI C TOYKH 3PEHUS SHEPreTHMYECKUX HM3MEHEHUW Npu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOYKU 3PEHUSI MEXaHU3MOB €€ oOpa3oBanus. 3ydyeHue tumos
peakuuii jgomnosHseTcss (HOPMUPOBAHUEM MPEACTABICHUNH 00 DIEKTPOXUMHUYECKUX
mpolieccax M AJEKTPOJIM3E PacIulaBOB M PaCTBOPOB BeIIECTB. B Kypce opranuueckon
XUMUU TPU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUN YyIIEeTseTcss 0co00e
BHUMAaHHEBOMPOCAMOOIIEKTPOHHBIXAP(HEeKTaX,0B3aMMHOMBIUSTHUUATOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHue UMeeT TO, YTO Ha COJIepKAHUE KYypCOB XUMHUHU YriayOJIEHHOTO
YPOBHSI M3Y4YEHUS JJIsi KJIAcCOB ompenenaé¢HHoro mpoduiis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYpPYyHUXapaKTepI0MOTHEHUHKOOIEHCHCTEMETIPEIME THRIX3SHAHU T )OKa3bIBAIOT
BIIUSIHUE CMEKHBIE TIpeIMeThl. Tak, HarmpuMmep, B COJIEpKaHUM MpeIMeTa s KJIacCoB
XUMUKO-(DU3NIEecKOro podusis 0oJbioe 3HaYeHHe OyAyT UMETh 3JEeMEHThl y4eOHOTO
Martepuanamnoodme xumun. [Ipu M3ydeHWH NpeaMeTaBlaHHOM CIIy4aeaKIeHTOYIeT
CICITaHHAOOIIIHOCTHMETOIOBIIO3HAHMS,00ITHOCTE3aKOHOBUTCOPUMBXUMUUNB  (PU3HKeE:
aTOMHO-MOJICKYJIIpHAsi TEOpHs (MOJICKYJIIpHast TEOpHUs B (DU3UKE), 3aKOHBI COXPAHCHUS
MacChl U PHEPTUH, 3aKOHBI TEPMOJIMHAMHUKH, JIEKTPOJIN3A, IPEACTABICHHUSI O CTPOCHUHN
BEIIECTB U JPYToe.

B To e Bpemsi B coiepkaHUHM MpeAMeTa IS KIACCOB XMMHKO-OMOIOTUYECKOTO
npoduist OoNbIINN yAEIbHBIN Bec Oy/eT UMETh OpraHuyeckas xumus. B aTom ciayuae
MPEIOCTABIISACTCABO3MOKHOCTHTSI00I€€00CTOSTEIHHOTOPACCMOTPEHUIXHMIUIECKOM
OpraHU3aAlUUKICTKUKAKONOJIOTUYECKONCHCTEMBI, BCOCTABKOTOPOUBXOIAT, K TIPHUMEDY,
TaKue CTPYKTYpPHBbIE KOMITOHEHTHI, KaK JHMHUAbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCIOTBI W apyrue. Ilpm 3TOoM 3HaHMS O COCTaB€ M CBOMCTBAax
MIPEICTaBUTEIICHOCHOBHBIXKJIACCOBOPTaHUYECKUXBEIIECTBCITYKaTOCHOBOM TUTST
W3YYEHUS CYIIHOCTH MPOIECCOB (POTOCUHTE3A, IBIXaHMSI, TUIIEBAPEHU.
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B nnane ¢dopmupoBaHHs ~OCHOB HAy4HOIO MHUPOBO33PEHUS, OCBOEHUS
OOIIIEHAyYHBIX METOJIOB TMO3HAHUS U OIbBITAa MPAKTUYECKOTO TPUMEHCHHS HAyYHBIX
3HAHUNHU3Yy4YeHHEeTpeIMETa« X UMHUS»HAYTITYy OJIEHHOMYPOBHEOCHOBAHO Ha
MEXIPEIMETHBIX CBA3SX C YUEOHBIMU MPEAMETAMH, BXOJAIIMMU B COCTAB MPEAMETHBIX
obnacteit «EcTecTBeHHO-HayuHBIE TpeAMETH», «MaTemaTnka W HWHPOPMATHKA» U
«PyCcCKUH SI3bIK U JINTEPATYPA.

[IpuunzyyennnyueOHOronpeMeTa« X uMHUsi»Ha YIIIyOJIEHHOM YPOBHETAKKE,KaK Ha
YPOBHE OCHOBHOTO WM cpeaHero oOmiero obpazoBaHus (Ha 0a30BOM ypOBHE), 3ajaveid
MEPBOCTENICHHOW 3HAYMMOCTH SBJISIETCS (OPMUPOBAHME OCHOB HAYKH XUMHUHU Kak
00JIaCTH COBPEMEHHOT'O E€CTECTBO3HAHMSI, MPAKTUYECKOW JESTENIbHOCTH 4elIOBEeKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KYJIbTYpbl. Penienue 3Toi 3ajauu Ha yriryOJIEHHOM
YPOBHE U3YUYEHHUSI IPEIMETA MPEANOIIAracT pealnu3aluio TaKux Heyei, Kak:

— (QopMupoBaHue MpeACTaBICHUI: O  MaTepUalbHOM  €JIMHCTBE  MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUU IIPUPOIBI, O MECTE XMMHH B CUCTEME
€CTECTBEHHBIX HAayK W €€ BeAyllled poiu B OOECIEUEHHWH YCTOMYMBOIO Pa3BUTHS
YEeJOBEYECTBA: B PEIICHUU MPOOJEM SKOJOTMYECKOM, DHEPreTUUECKONW U MHUIIEBON
0e30MacHOCTH, B Pa3BUTHUM MEJUIUHBI, CO3JaHUM HOBBIX MAaTE€pUAIOB, HOBBIX
HMCTOYHUKOBIHEPTUH,BOOECTICUCHUUPAITMOHATBHOTOTIPUPOI0IOJIb30BAHUS,
BPOPMUPOBAHUNMHUPOBO33PEHUSIMOOIIEUKYIHTYPHIYEIOBEKA,aTAKKEIKOIOTHUECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpEIE;

— OCBOCHHME CHCTEMbl 3HAHUWH, JISKAIIMX B OCHOBE XUMHUYECKOW COCTABJISIIOIICH
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUpPA: (PyHIaMEHTAIbHbBIX TTOHSATHUM, 3aKOHOB U TCOPUIA
XUMHH, COBPEMEHHBIX MPEACTABICHU O CTPOCHUHU BEIIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJSIPHOM, O TEPMOAUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKUX PEaAKIUA, O XUMUYECKOM
PaBHOBECHH, PacTBOpax M AMCIEPCHBIX CHUCTEMaxX, 00 OOIIMX HAYYHBIX MPUHITUIIAX
XAMHUYECKOTO MMPOU3BOJICTBA;

— ¢opMupoBaHrEe y 00YYArONIUXCS OCO3HAHHOTO IMOHUMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKMX 3HAHUN sl OOBSCHEHUS KIIIOYEBBIX HJACH W TpodsieM
COBPEMEHHOW XUMHUHU, IS OOBIACHEHUS U TPOTHOZUPOBAHUS SIBJICHUM, HMEIOIINX
€CTEeCTBEHHO-HAYUYHYIOTIPUPOTY;TPAMOTHOTOPEIICHUSATIPOOIIEM,CBA3AHHBIXCXUMUEH,
MIPOTHO3UPOBAHUS, aHAIW3a MU OLEHKU C TO3UIHUM DKOJOTHYECKOM O€e30MacHOCTU
MIOCJICACTBUHOBITOBOMUITPON3BOICTBEHHON ICATSILHOCTHYSTIOBEKA,CBI3aHHONC
XUMUYECKUM MPOU3BOICTBOM, UCTIOJIH30BAHUEM U MEepepabOTKON BEIIECTB;

— yriayOJieHUeNpeICTaBICHUHOHAYYHBIXMETOIaX TO3HAHUS,HEOOX O TUMBIX TSt
MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS! XUMUYECKHUX
ABJICHUM, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON JIEITETLHOCTH U MOBCEIHEBHOM
KU3HU.

Brnmanepeanuzanuyn  mepBOOYEPEIHBIXBOCTIUTATEIBHBIXH  PA3BUBAIOITUX (PYHKITHIA
[€JI0CTHONCHUCTEMBICPETHETO00IIETO000Pa30BaAHUSIIPUNA3Y YUEHUUTTPEAMETAC X UM
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HAYTTyOJIEHHOMYPOBHEOCOOYI0AKTyIbBHOCTHIIPHOOPETAIOTTAKUETICTNN3a]auH, KaK:

— BOCIUTAHHEYOCKIEHHOCTHBIIO3HABAEMOCTHSIBIICHUHUTIPHPOIbI, YBAKEHUSIKITPOILIS
CCYTBOPUYECTBABOOJIACTUTEOPETUYCCKUXUITPUKIIATHBIXUCCIICTOBAHUH B XUMHH,
(dbopMHpOBaHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUSA
HayKH;

— Pa3BUTHEMOTHBAIIMUKOOYUECHUIOUTTO3HAHUIO,CTIOCOOHOCTEKCAMOKOHTPOIIO |
CaMOBOCITUTaHHMIO HA OCHOBE YCBOCHHUS OOIICUETOBEUECKUX [ICHHOCTEH;

— pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYalbHBIX M TBOPUYECKUX
crocoOHOCTEHO0yJaromuxcs,HOPMUPOBAHNEYHUX CO3HATETHHOTOOTHOIIICHHS K
caMO00pa3oBaHUI0O M HEMPEPHIBHOMY O0Opa30BaHUI0 KaK YCJIOBHIO YCIENTHON
1po(hecCUOHATBHOMNOOIIIECTBEHHON, 1A TEIbHOCTH,0TBETCTBEHHOTOOTHOLICHUSIK
CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3J0POBOM 00pa3e *KU3HHU;

— (hopmMupoBaHNEYMEHUHHNHABBIKOBPA3YMHOTOTIPUPOIOTIOH30BAHUS,PA3BUTHE
HKOJIOTMUECKON  KYyJNbTYpbl,  NPUOOpPETEHHWE  OMbITa  OOIIECTBEHHO-TIOJE3HOM
DKOJIOTHYECKOM AEATEIBHOCTH.

OO1iee yncio 9acoB, pEKOMEHIOBAHHBIX ISl U3YYEHUs XUMHUU Ha yIriyOJIeHHOM
ypoBue, —204uacoB:B10knacce —1024aca(3uacaBHenento),sl 1kinacce —1024aca (3 vaca
B HEJCIIO).
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COJAEP KAHUEOBYYEHUSI!

10 KJIACC

TeopeTn4eCcKNEOCHOBBIOPTraHUYECKONXMMUHU

[IpenMer ¥ 3Ha4YeHHE OPraHUYECKOW XUMHUH, MPEACTABIECHUE O MHOT000pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOCHHE aToOMa yTJIepoJia: OCHOBHOE U BO30YXKIAEHHOE COCTOSTHUSI.
BaneHTHBIE BO3MOXXHOCTH aToma yIrjiepoaa. XHMHYecKas CBS3b B OpPraHUYECKUX
coelMHEeHUsX. Tumbel TUOpUIM3AIMM aTOMHBIX oOpOuTaliel yriaepojaa. MexaHU3MbI
oOpa3oBaHMsS KOBAJICHTHOW CBsi3u (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN). THITbI
MEepEeKPhIBAaHUSI aTOMHBIX opOuTanel, 6- u m-cBs3u. OnuHapHasi, JBOWHAsS U TpoWHas
cBs13b.CrI0cOOBIpa3phIBaCBA3EUBMOJIEKYIaxoprannyeckuxpeects. I lonstue 0
CBOOOIHOM pajiiKae, HyKjieopuie 1 JIeKTpoduIe.

Teopust cTpoeHust opranndeckux coeauHeHuil A.M. BytiepoBa U cOBpeMEHHbIE
NPEACTABICHUSI O CTPYKTYpe MOJIEKYJ. 3HAU€HUE TEOPUH CTPOCHUS OPTraHUYECKUX
COEIMHEHUN. MonekyaspHble W CTPYKTypHbIE (opmyiibl. CTpyKTypHBIE (POPMYIIbI
pa3IMYHBIX BUJOB: pa3BEPHyTas, COKpAIIEHHAas, cKejneTHas. l3omepus. Buasl
WU30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3(PPEKTHI B MOJIEKYJIAX
OpPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM U ME30MEPHBIN 2(PHEKTHI).

[IpeacraBnenuneoknaccupukanunoprannueckuxseniects.l lonarue 0
¢byHkunoHansHOM rpymme. ['omonorus. ['omonornueckue psabsl. Cucremarnueckas
HOMeHKJaTypa opranudeckux coeauHeHuii (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTH W KjIaccu(UKanusi OpraHWYecKux peakuui. OKUCITUTENBHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

JKCNepUMEHTAIbLHbIEMETOAbIN3YYeHUSABEIeCTBUMXIIPEBPALIeHUil
O3HakomIeHHECOOpa3aMUOPTaHUY€CKUXBEIIECTBUMATEpUaIaAMUHAUXOCHOBE,
OMBITHl M0 TMPEBPALICHUI0 OPTraHUYECKUX BEIIECTB IPU HarpeBaHuM (TUIaBJICHUE,

00yIJIMBaHUEUTOPEHHUE),KOHCTPYUPOBAHUEMO,IETICUMOJIEKYJIOPTaHUYECKUX BEIIIECTB.

YrieBoaopoabl

Aunkansl.I'oMonioruyeckuiipsgankanon,o0aspopmyia, HoMEHKIATypa
UU30MEpHS. DJICKTPOHHOCHIIPOCTPAHCTBEHHOCCTPOSCHUEMOJICKYJIATKAaHOB, sp3-
rHOpUIN3aUSIATOMHBIXOpOUTANICHYTIIepO1a,-CBsI3b. KoHpopmepsl. Duzndeckue
CBOMCTBA AJIKAHOB.

XUMHYECKHE CBOWCTBA QJIKAaHOB: PEAKIMU  3aMEIICHUS, HW30MEpHU3aIliH,
JETHIPUPOBAHUS, ITUKIU3AINH, TUPOJIN3a,KPEKUHTa, TopeHus. [ [pedcmasnerieo
Mexanuzme peakyuti paouKkaibHO20 3aMeueHUs.

HaxoxnenueBnpupoie. CiocoObInonyYeHUUTTPUMEHEHU S ATTKaHOB.

' KypcueomBIaHHOMTEKCTEBBIIEIEHBIYIEMEHTBICOAEPKAHUy4e0HOrOMAaTEPUAIIa, KOTOPBIEU3yaloTCs B
03HAKOMHTEIFHOM TUTaHE W HE BKITIOYAIOTCS B COCTaB MPEIMETHEIX pe3ynbTaToB ocBoeHms OOIT COO.
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[Muknoankanel. OOmas ¢opMyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH
CTPOCHHMSI U XUMHUYECKHUX CBOMCTB MalbIX (IHUKJIOMPOMNAaH, HUKIO0yTaH) M OOBIYHBIX
(LMKJIONEHTAH, LMKJIOreKcaH) LUKI0adkaHOB. CrocoObl NOJyuyeHUs U IpPHUMEHEHUE
LUKJIOAJIKAHOB.

Ankenpl. ['omMoylormueckuii psja amkeHoB, oOmas (opmyia, HOMEHKIATYpa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AlKEHOB, SP>-THOpUIM3aIus
aTOMHBIXOpOUTANICIyTIIepo1a,5-Un-CBsI3U. CTPYKTYpHAUT €OMETPUIECKas (I C-TPaHC-)
n3oMepus. DPu3NUECKHME CBOMCTBA alKEHOB. XHUMHUYECKHME CBOWCTBA: pPEAKLUHU
IIPUCOEINHEHNs, 3aMEILEHUS B (-II0JIO’KEHUE TPU ABOWHOW CBS3M, IOJMMEpPU3ALUU U
okuciaeHus. [Ipedcmasnenue o mexanusme peakyuu 1eKmpo@duIbHO20 NPUCOCOUHEHUSL.
[TpaBmiio MapkoBHuKoBa. KauecTBeHHbIE peakuuMu Ha JBOHHYHO CBs3b. CHOCOOBI
MOJIyYEHUS] U IPUMEHEHHE AJIKEHOB.

Anxanuenbl. Krnaccugukanus ankaaueHOB (CONPSKEHHBIE, HW30JMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHMS U XMMHUYECKHUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- m 1, 4-pucoenuuenue. [lomumepusanus conpsKEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl.[ oMonornuecKkuipsaaKuHoB,001asspopmyia, HOMEHKIATy pau30MEpHSL.
DIIEKTPOHHOCUITPOCTPAHCTBEHHOECTPOCHUEMOJICKYIAIKHUHOB, Sp-rubpuan3aIUs
aTOMHBIX opOuTaselt yriaepona. PU3NYECKUE CBOMCTBA aJKUHOB. XHUMHUYECKHE
CBOMCTBA: pEAKUMU NPHUCOCIUHEHUS, AMUMEPHU3AUUU U TPUMEPHU3ALUH, OKHUCICHHS.
KucioTHble CBOMCTBA alKWHOB, HMEIOIIMX KOHIIEBYK) TPOWHYIO CBsI3b. KauecTBEHHbIE
peaxkuu Ha TPOHHYIO CBs3b. CIIOCOOBI MOTy4YEeHHs U TIPUMEHEHUE aJKHHOB.

ApomaTtrueckue yriieBoJopoAbl (apeHsl). ['omosiornueckuil psa apeHoB, oOmas
dopMyIia, HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJIBIOEH3011a./ [pasuioapomamuyHoCmu, n(pUMePbLLapOMamu4ecCKUXcoeOUHeHU.
®du3nyeckre CBONCTBA apeHOB. XMMHUYECKHE CBOWCTBAa OEH30J1a U €ro TOMOJIOTOB:
peakuu 3aMeleHUs] B O€H30JbHOM KOJIbIE M YIJIEBOJOPOAHOM pajuKalle, peakluu
NPUCOCIMHEHNS, OKHCJIEHUE TOMOJIOrOB OeH3ona. [lpeocmasnenue o mexauusme
peaxyuuanekmpopuavrozozamewenus. IlpencraBaeHIe000pUEeHTUPYIOIIEMIEHCTBUU
3aMecTUTeNled B OEH30JIbHOM KOJIbLIE Ha TpPUMEPE AJKWIbHBIX PaJHUKaJOB,
KapOOKCUJIBHOM, THAPOKCUIbHOM, aMHUHO- W HUTPOTPYIIbI, AaTOMOB TaJIOT€HOB.
Oco0eHHOCTH XHMHUYECKUX CBOMCTB ctuposa. [lomumepuzanus crtupona. CrnocoOsl
MOJIYYeHUS] U MPUMEHEHHE apOMaTHYECKUX YTIIEBOJOPOIOB.

[Mpuponusiii ra3. I[lonmytHeie HedTsHBIE Ta3bl. HedTh M €€ mpoucxoxaeHue.
KameHHbIl yroiab u mpoaykTel ero mnepepadotku. CrnocoOwl nepepadoTku HedTu:
NEPEroHKa, KpPEeKUHT (TEPMUYECKUU, KaTaJuTUYECKU), pUPOPMHUHT, MHPOIH3.
[IpomykThl mepepaboTku HEDTH, X TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eneTnyecKasCBI3bMEKTYPA3TMUHBIMUKIACCAMUYTIIEBOAOPO/IOB.

DNEKTPOHHOE  CTPOEHUE  TaJOreHIPOU3BOAHBIX  YIJIEBOAOPOAOB. Peakuuu
3aMENIEHUATATIOT€HAaHATUAPOKCOTPYIITY , HUMPOSPYINY JYUAHOSDYNY ,AMUHOZDYNNY.
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I[CﬁCTBI’IC Ha TaJlOrcHIIpOMU3BOJHBIC BOJHOIO H CIIMPTOBOI'0O pacTBOpa HléJ'IO‘II/I.
B3aHMOHCﬁCTBHCHHFaHOFCHaJ'IKaHOBCMaFHI/IeMI/IHI/IHKOM.HOH}ZmMBO
memaniloopeaHu4ecKux COCOUHEHUSIX. Hcnonp3oBaHue raJIOrCHIIPON3BOJHBIX
YIIICBOAOPOA0B B 6I>ITy, TCXHUKC U ITPU CHUHTC3C OPIraHUYCCKUX BCIICCTB.

JKCNEePUMEHTATbHbIEMETOAbIN3yYeHUSABEIeCTBUNXIPeBPaIIeHUit

N3ydenne pu3HUeCKUX CBOMCTB YTIIEBOJOPOAOB (PacCTBOPUMOCTb), KAU€CTBEHHBIX
peaKIuil yriaeBoJ0poJ0B Pa3IuYHbIX KJIAaCCOB (0OecIBeUMBaHUE OPOMHOM WM MOJAHOU
BOJIBI, pacTBOpa TMEpMaHTaHaTa Kajus, B3aMMOJCHCTBHE alleTHICHa C aMMHAYHBIM
pactBopoMokcuaacepedpa(l)),kauecTBeHHOCOOHAPYKEHNEYTIIEPOIanBOI0OPO/IAB
OPTraHMYECKUX BEIIECTBAX, IOJyYEeHHWE OTWICHA MW H3yYeHHE €ro CBOWCTB,
o3HaKOMJIeHUuEeCKOUTeKIUAMU«HehTe»n« Y Toaby»,co0pa3aMuIIacTMacc, KayqdyykoB U
pPE3WHBI, MOJEIMPOBAaHUE MOJICKYJ YIJICBOJOPOJAOB ¥  TaJIOTCHIPOU3BOIHBIX
yTJIEBOAOPOIOB.

KucaopoacoaepxanueoprannyecKuecoeAnHeHust

[IpenenbHbICOAHOATOMHBIECITUPTHI. CrpoeHnunemolieKya(HanpuMepeMeTaHoIau
sTaHosa).l 'oMonoruueckuitpsii,001maspopMyna,i30Mepusi, HOMEHKIIATy pa U
kiaccudukanua. Du3nuecKkue CBONCTBA TMPEAENbHBIX OJHOATOMHBIX  CIIMPTOB.
BopopoaHbeie CBSI3M MEXIy MOJIEKYJIAMH CHOUPTOB. XHMHUYECKHE CBOMCTBA: PEAKIUU
3aMElIeHus, JACTHApPATallii, OKHCIICHHS, B3aWMOJICUCTBUE C OPraHUYECKUMH U
HEOPraHUYECKUMH KucjaoTamu. KauecTBeHHass peakiusi Ha OJHOATOMHBIC CIUPTHI.
JleficTBue HSTaHONa W METAaHOJAa Ha OpraHu3M uesjoBeka. CrocoObl TOMyYEeHHS] U
MPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[IpocTrieadupsl,HOMeHKIIAaTy paunzomepusi. OcoOeHHOCTU(DUZNYECKUX 151
XAMHUYECKUX CBOUCTB.

MHOroaTOMHBIECIUPTHI—3TUIICHT ITUKOJIbUTTUIEPUH. DU3NUECKUEUXUMUYECKHE
CBOMCTBA:  pEaKUWMW  3aMELICHUs, B3aUMOJEHCTBUE C  OPraHUYECKUMH U
HEOPraHUYECKUMH KHCIIOTaMU, KAaueCTBEHHAs PEAKLUsI Ha MHOTOATOMHBIE€ CIHPTHI.
IIpeocmasnenueomexanusmepeakyuiHykieopuivHocozameujeHus. JJeictue Ha
opranusm 4esnoBeka. CriocoObl MOMy4YeHUsI U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon.CTpoeHuEeMOJIEKY b, B3aMMHOEBIUSHUETUIPOKCOTPYIIBIMOCH30IbHOTO
anpa. Ousnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (heHoa.
KauectBennnie peaknuu Ha (eHon. ToxcuyHocTh ¢enona. CrnocoObl MONyYSHHUS U
npuMmeHeHue ¢penona. GenondopmanbaeruaHas cMoJia.

KapOoHwnbHbIe COCMUHEHUS — albJACTUIABI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpynmbl. ['OMoloTMYecKHe psSAbl aIbJIECTHAOB W KETOHOB, oOIas
dbopmyna, uzoMmepusi 1 HoMeHkiIatypa. Ousnyeckne cBOWCTBA albJIETUIAOB U KETOHOB.
XUMUYECKHE CBOMCTBA alIbJIETUJIOB W  KETOHOB: PEAKUHUH MPUCOCIUHECHUS.
llpeocmasnenue o mexanuzme peakyuii HyK1eo@uibHo2o npucoeourenusi. OKUCIECHUE
aJIBJICTUIOB, KAUYEeCTBEHHBbIC peaKIuu Ha anpaeruapl. CrnocoObl MOTydYeHus U
MPUMEHEHUE aIbJAETUI0B U KETOHOB.

10
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OAHOOCHOBHBIE TIPEJENbHbIE KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOEHHUS
MOJIeKy1 KapOOHOBBIX KuCHOT. M3omepus u HOMeHkiaTypa. dusnueckue cBoucTBa
OJTHOOCHOBHBIX TIPEJEJIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHble CBA3M MEXIy
MOJIEKyJ1aMH KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOICTBAa: KHUCJIOTHBIE CBOICTBA,
peakiusi ATepuUKALMK, PEaKIUd C Y4YacCTHEM YIJIEBOAOPOJHOTO  pajHKaia.
Oco0OeHHOCTH CBOMCTB MYpPaBbUHON KHUCJIOTHI. [loHATHE O NMPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2anio2eHaHsuopuoax, amuoax, HUmMpuiax.
MHuoroo6pa3ue kapOOHOBBIX KHUCIOT. (COOEHHOCTH CBOWCTB HENPEAEIBHBIX U
apoOMaTHYECKUX KapOOHOBBIX KHUCJIOT, JUKApOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX
kucnot. [lpencraButenu BhICIINX KapOOHOBBIX KUCIOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJIEUHOBAsl, JIUHOAEBAs, TUHONEH08as KUCIOThL. CrocoObl MOJy4eHHs M NPUMEHEHUE
KapOOHOBBIX KUCJOT.

Cnoxsble 3¢pupbl. ['oMonormueckuit psg, oOwmwas QopMyna, H30OMEpPHUS U
HOMEHKNaTypa.DU3NYECKUEN XMMHYECKHECBOMCTBA:TUIPOJIA3  BKHUCIOWHILEIOYHON
cpeze.

XKupsi.Ctpoenue, pu3nuecKuenX MMUYeCKNECBOMCTBAKUPOB TUIPOIIA3 B KUCION U
1enouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIIUX OCTATKH HETPEAEIbHBIX
XKUPHBIX KUCTOT. JKUpsl B mpupo/ie.

MBIIAKaKCOMMBBICIINXKAPOOHOBBIXKUCIIOT, UXMOIoIIeeAeicTBUE. [loHsamue 0
cunmemudeckux morouux cpeocmeax (CMC).

Oo6masxapakrepuctiukayrieBoaoB. KiaccupukanusyrieBoa0B(MOHO-, -1
nonucaxapuabl). MoHocaxapuabl:  IJI0KO3a, (pyKTO3a, earakmosa, pubosd,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoxiaeHue B mnpupoge. DdortocuHTes.
Onmuueckas uzomepus. Konvuamo-yennas maymomepuss Ha npumepe MOJeK) bl
2noKo3vl, npoexkyuu Xeyopca, o- u [-anHomepuvl 2n0K03bl. XUMHUECKHE CBOWMCTBA
TJIFOKO3bI: PEAKUIMU C Yy4YacTUEM CIHUPTOBBIX W albJACTUIHOW TpYII, CIUPTOBOE U
MOJIOYHOKHUCI0eOpoxkeHue. I [pumeHeHneritoKo3bl,e€3HauyeHUEBKNU3HEIESI TEIbHOCTU
opranusma. Jlpcaxapuuapl: caxaposa, MajbTO3a U .Jakmo3a. BoccraHaBiauBaromue |
HEBOCCTaHaBNMBawoIMenucaxapuabl.l uaponusnucaxapunos.Haxoxaenuesnpupoae u
npumeHenue. Ilonmmcaxapuapl: Kpaxmall, DNIMKOTeH M uemnono3a. CrpoeHue
MaKpOMOJIEKYJIKpaxMaJa, JIMKOT €HAULIEITI0103bl. DU3nUeCKMEeCBOMCTBAKpaxXMajlan
LEJUTI0JI03bl. X MMUYECKUECBOMCTBAKpaXMaJla: TUAPOIIN3,Kau€CTBEHHASIPEAKIIUSAC HOIOM.
XVMMUYECKHUE CBOMCTBA MLIEJUIIOJIO3BI: TUAPOJIN3, MOJydeHHUE 3(PHUPOB LEIUTIONIO3bI.
[TonsiTue 00 CKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

JKCNePpUMEHTAIbLHbIEMETOAbIU3YYeHUABEIIECTBUMXIIPEBPALIEH Uil

PacTBOpUMOCTE pa3IMYHBIXCIIUPTOBB BOJI€, B3aUMOJICMCTBUEATAHOJIA CHATPUEM,
OKHUCJICHHWE OTUJIOBOIO CIMPTAa B aJblIETH] HA PACKAJEHHOM MEIHOW IPOBOJIOKE,
OKHCJIGHHE JTHJIOBOTO CIHUpPTAa JAUXPOMATOM Kajausi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC pEAKIUM Ha ajdpJeruibl (C TUIPOKCUIIOM
nuammuHcepeopa(l) u rugpoxcugom meau(ll)), peakius riuiepuHa ¢ THAPOKCUIOM
menu(Il),xumuaeckrecBoCcTBapacTBOPAYKCY CHOMKHCIIOTHI, B3AMMOICHCTBHE
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pactBopa rioKo3bl ¢ runppokcuaoMm menu(Il), B3ammonericTBue Kpaxmajia C HOJOM,
pelIieHre SKCIePUMEHTANBHBIX 3a7a4 1Mo TeMaM «CnupTel U deHonb», «KapOoHoBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBDY.

A30TcoaepKanueopranniecKuecoeTnHeHus!

AMHHBI — OpraHMYECKHE IPOM3BOAHBIC amMMuaka. Kiaccudwukaius amMHHOB:
anupaTUiecKue U apoMaTHyecKue; MepBUYHBIC, BTOPUYHBIE U TpeTudHbie. CTpoeHHE
MOJICKYJI, oOmmias Qopmynia, w3oMepusi, HOMCHKIATypa M (H3WYCCKHE CBOMCTBA.
XHWMHYECKOE CBOMCTBA al(PaTHUECKMX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKWIIMPOBAHNE,
B3aMMO/ICHCTBUE TIEPBUYHBIX AMHUHOB C a30THUCTOM KHUCIO0TOW. COJIM aJIKHIIaMMOHHUS.

AHWIMH — TIpeACTaBUTE]Ib aMHUHOB apomaTtudeckoro psgaa. CTpoeHue aHWIIMHA.
B3anmHoe BiMsSHUE TPy aTOMOB B MOJIEKyse aHUIMHA. OCOOCHHOCTH XMMHUYECKHX
cBOMCTB aHuiauHa. KadecTBeHHBIE peakiuu Ha aHWIMH. CrocoObl TMOJyYeHHS |
npuMeHeHHue anudaTtuieckux aMuHoB. [lonydyeHne aHuanHa U3 HUTPOOSH30J1a.

AmuHokucnoTel. Homenkinarypannzomepus. OTaeapHbICIPEACTABUTEIIN a-
AMUHOKUCJIOT:TJIMIIUH, aJIAaHUH, DeHUNANAHUH, CEPUH, 2TIYMAMUHOBASAKUCIOMA, TU3UH,
yucmeun. Onmuuecxkas uzomepus amurnoxuciom. D- u L-amunokucromol. ®uznueckue
CBOMCTBA AaMHUHOKHCIIOT. XHMHYECKHE CBOMCTBA aMHHOKHUCIOT KakKk aM(OTEepHBIX
OpraHUYeCKUX COCIWHECHMH, peaKIus IOJMKOHIASHCAIMK, OO0pa30BaHHE IMEITHIHOU
cBs3u. buonornueckoe 3HaueHNE aMUHOKHUCIOT. CHHTE3 M THUIPOJIM3 TICTITH/IOB.

benkukaknpupoaasienonuMepsl.[lepBudHas, BTOpUIHASUTPETUUHASICTPYKTYpa
O0cenkoB. XUMHUUYECKHE CBOMCTBA OCIKOB: THAPOJIU3, JACHATYpalus, KadeCTBEHHBIC
peaKIuy Ha OeJIKH.

THousmue 00  azomcoodepicawux — 2emepoYUKIUYECKUX COCOUHEHUSIX.
Tupumuounossie u nypunosvie ocnosanus. Hykneunoswvie xuciomol: cocmas, cmpoetue
u buono2uveckas po.

JKCIEePUMEHTAIbHbIEMETOAbIN3YYeHUIBELeCTBUUXIIPEBPALLICHU I

PactBopenue OenkoB B BOJEe, JIeHaTyparus OETKOB MPH HArpeBaHWU, I[BETHHIC
peakiuu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMaM «A30TCoepKaIue
OpraHUuYeCcKue COeTUHEHU» U «Pacrno3HaBaHUE OPraHUYECKUX COEUHEHUIN.

BbicokomosieKy/IsipHbIecOeINHEHUsI

OCHOBHBIE TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP,CTPYKTYPHOE3BEHO,CTENEHBIIOIMMEPU3ALIUU,CPETHASIMOJIEKYIIpHAsiMacca.
OcCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI — MOJMMEpU3alus U
NOJMKOHAEHcauus. [Ipedcmasnenue o cmepeopeyiapHoCmu U  HAOMONEK)IAPHOU
cmpyKmype noaumepos, 3a6UCUMOCHb CEOUCME NOAUMEPOE OM UX MOJEKYIAPHO20 U
HAOMONEKYIAPHO20 CIMPOEHUSI.

[Tonumepubie  matepuansl.  [lmactmaccel  (MONMMATUIIEH,  MOJUIPOIUJIEH,
NOJINBUHWIXJIOPU, MOJIACTUPOIT, MOJIMMETHJIMETAKPHJIAT, MOJIMKapOOHATHI,
noJiMdTUIeHTepePTanar). Y Thin3aius u nepepadoTka miacTyuka.

DnacToMepbl: HATypaJIbHbIM KayuyK, CHUHTETHYECKHE Kayuyyku (OyTaJIueHOBBIH,
XJIOPOTPEHOBBIHN, H30ITPEHOBBIN) U cuiukonsl. Pe3una.

12



denepanbHaspadouasnporpammalXumus. 1 0—1 1knaccei(yriyOnéHHBINYPOBEHB)

Bonokna: HaTypasibHBIE (XJIOMOK, IIEPCTh, INEIK), HMCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

THonumepor cneyuanvHoco HazHaveHus (meguoH, Keenap, 1eKMPonposoosujue
noaumepwbl, buopaziazsaemvie NOIUMeEpPbL).

JKCNepUMEeHTAIbHbIEMETOAbIN3yYeHUSABEeeCTBUUXIIPeBPaIleHHit

O3HakomiieHHEe ¢ 00pa3liaMyu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yKOB, PpEIlIEHUEIKCIIEpUMEHTANIbHbIX3a/au 1noTeMe«Pacrno3HaBaHueriacTMaccu
BOJIOKOHY.

PacuérHnie3agauu

HaxoxnenneMonexyisspHoil  hopMyIbIOpTaHUYECKOTOCOSTMHEHUSI TTOMACCOBBIM
JOJISIM DJIEMEHTOB, BXOJSINIUX B €r0 COCTaB, HAXOXKICHUE MOJICKYJSIPHOU (DOpMyIIbI
OpPraHUYECKOT0 COEIUHEHUs M0 Macce (00bEMY) MPOIYKTOB CTOPAHMS, [0 KOJIHYECTBY
BemiecTBa (Macce, OOBEMY) TMPOAYKTOB pEaKIMU W/WIM HUCXOJHBIX BEIIECTB,
YCTAaHOBJICHHE CTPYKTYpHOM (HOPMYJIbI OPraHMYECKOrO BEIIECTBA HA OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJTYYCHHS, OTIPEICTICHUE JOJIU BBIX0/1a TIPOAYKTa
pPEaKIUK OT TEOPETUICCKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIeCBA3H

Peanm3zanusimexnpe IMETHBIXCBA3EUIIPUA3YYEHUMOPTaHUYECKOMXUMU B 10
KJIACCE€ OCYUIECTBIISIETCSl Y€pe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATHI, NPUHATHIX B OTACJIBHBIX NPEIMETAaX €CTECTBEHHO-HAY4YHOIO
LMKJIA.

OO0mre ecTeCTBEHHO-HAy4YHbIE MOHATUSA: SIBJIIEHWE, HAy4YHbIM (HaKkT, TUNOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, Kiaccuukauus, HaOIOIeHUe, W3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJTUPOBAHME.

®usuka: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKHI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BeIlecTBa, (hU3UUECKUE
BEJIMYMHBI, MHULBI U3MEPEHUS], CKOPOCTh, SJHEPTHS, Macca.

buonorusi:  kierka, opraHu3Mm, 9KocucTeMa, Ouocdepa, MeTabO0JIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(HBIA U reTepoTpOpHBI THUI TUTaHUSA, OpOXKEHHE,
(dboTOCHUHTE3, IbIXaHUE, OCJKH, YTIIEBOIbI, )KUPbI, HYKJIEMHOBbIE KUCIOTHI, JEPMEHTHI.

['eorpadusi:none3HblenckonaeMble, TOTUIUBO.

TexHonorus: NMUUIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IMUTAHUS, MOIOLIUE
CpelICTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJOKOH.

11 KJIACC

TeopeTrnyeckneoCHOBbBIXUMUH

Atom. CocTaB aTOMHBIX siiep. XUMHUEeCKUi aneMeHT. M3oronsl. Kopnyckynapro-
B0JIHOBOUL OYaAIUu3M, 08OUCMEeHHAsT npupooa sdnekmpona. CTpPOEHHE IJIEKTPOHHBIX
000JI04€KaTOMOB,KBAHTOBBICUHNCIIA. JHEPTETUIECKUEYPOBHUHUIIOIYPOBHU. ATOMHBIE
opourtanu. Kinaccudukanusix uMuaecKuxaaeMeHToB(S-,p-,d-,f-amemeHThI).
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Pacnipenenenne 3JIeKTPOHOB MO aTOMHBIM OPOUTAIISIM, HPUHYUN MUHUMYMA IHEPSUlU,
npunyun Ilayau, npasuno Xynoa. DNEKTpOHHBbIE KOHQUTYpallMd aTOMOB 3JIEMEHTOB
MEePBOTr0—4eTBEPTOTONEPHOI0BBOCHOBHOMUBO30Y K IEHHOMCOCTOSIHUM,DJIEKTPOHHbBIE
KOH(UTypaimunoHoB./ [oHAmueo63HepeUUUOHUZAYUU, IHEPSUUCPOOCMBA K IJeKMPOHY .
DNEeKTPOOTPUIIATETLHOCTD.

[Tepunonnueckuizakonul lepuoanueckascucreMaxuMuyecKux31eMeHToB /[ 1.
MenneneeBa. CBs3b epuOIMYECKOro 3akoHa U [leproauyeckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPHUEN CTPOCHUS aTOMOB. 3AKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XHMMHYECKHX DOJEMEHTOB U 00pa3yeMblX HMH TPOCTBIX M CJIOXKHBIX
BELLECTBIIOrpyNIIaMuIiepuoiaM.3JHaueHuenepuoguueckorozakona /.M. Menaeneena.

Xumuyeckass CBs3b. BHIBI XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHas,
MeTajnyeckas. MexaHn3Mbl00pa30BaHUAKOBAIEHTHOMCBI3M:00MEHHBIMUJOHOPHO -
aKLENTOPHBINA. DHEPTUAUIINHACB3U. [ [0OIIpHOCT, HAIIPABIIEHHOCTh W HACHIILIAEMOCTb
KOBaJICHTHOM cBsi3u. Kparaele cBsa3u. BomopomHas cBsa3b. MeXMONEKyISIpHbIE
B3aMOJIEUCTBHS.

BasleHTHOCT, W BaJCHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayus amomHbix
opbumaeii. CBI3b3JEKTPOHHOUCTPYKTYPBIMOJIEKYJICUXT€OMETPUUYECKUMCTPOCHHEM (Ha
MpUMEpPE COEAUHEHUN 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiienre 0 KOMIUIEKCHBIX cOeqUHEHUSX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarenb, JUranabl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIeKCHbIXCOeOUHeHUll. 3HaY€HUEKOMILIEKCHbIXcoetnHeHu. [ lonsTueo
KOOPJAVHAIMOHHON XHMUH.

BemectBa  MONEKYJApHOTO M HEMOJIEKYJAPHOTO  CTpPOC€HUA.  THIbI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[TonsTueonucnepcHeixcucremax. MictunusiepacTBopsl./ Ipedcmasnenueo
KOJLIOUOHbIX pacmeopax. CrnocoObl BBIPAKEHUS KOHIICHTPAIIMM PAacCTBOPOB: MaccOBas
JIOJIS1 BEIIECTBA B PACTBOPE, MOJISIpHAS KOHUEHTpalusa. HachlllleHHbIE U HEHACBIIICHHBIE
PacTBOPBL, PACTBOPUMOCTh. KpHCTaIOruIiparsl.

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKHX BEIIECTB. | pUBHUAIBLHBIC
Ha3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

KnaccudukanuusaxuMmuyeckuxpeakiniiBHEOPraHM4eCKOMMOPTraHMY€CKOMXUMUU.
3aKOHCOXPAHEHUSIMACCHIBEILIECTB;3aKOHCOXPaHCHUSUTIPEBPALLICHUSI S HEPTUUIIPU
XUMHUYECKUX peakiusax. TermnoBbie 3QPexThl XUMUUECKUX peakiuil. TepMoxumMudeckue
ypaBHEHHS.

CKOpOCThXUMHUYECKONPEAKITNH,eE3aBUCUMOCThOTPA3TUIHBIX (DAaKTOPOB.
['omorenHbleureTeporeHHpiepeaku. Karann3nkaranan3aTopsl.

OOpatuMble U HEOOpaTHMBbIE peEakIMU. XUMHYECKOe paBHOBecue. Koncmanma
xumuveckoeo pasnogecusi. DaKTOPbI, BIHSAIONIME HA IIOJ0XKEHUE XHUMHUYECKOTO
paBHOBECHUA: TEMIIEPATYPA,AaBICHUEUKOHIICHTPAIMUBENIECTB,yYaCTBYIOIMXB PEaKIIUU.
[Tpunuun Jle [laTenbe.
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Onektponutuyeckas auccouuanus. CunpHble U cnadble 3JMeKTposuThl. CTeneHb
nucconuanuu. Mouwnoe npouszsedenue 600vi. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAS,
HeWTpanbHas, menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coser.
Peakiiuu nonHoro oomeHa.

OKHUCANTENBLHO-BOCCTAHOBUTENbHBIEpEAKINH. CTENIEHbOKUCTEHUA. OKUCIUTENIBH
BOCCTAaHOBUTENb. [IpOLIECCHIOKMCIEHUANBOCCTAHOBIEHNA. BaXKHEHIINEOKUCIUTEINH
BOCCTAaHOBUTENN. MeTo/ 3JEKTPOHHOIro OanaHca. DIEKTPOIU3 pacTBOPOB U PACILIIaBOB
BEILECTB.

IKCIEPUMEHTATbHbBIEMETOAbIN3YyYeHUABEIeCTBUUXIIPEeBPaLleHHil

Pa3noxenue mnepokcuaa BOAOpOAA B MPUCYTCTBUU KATauu3aropa, MOJIEIH
KPUCTAJUIMYECKUX PEIIETOK, MPOBEACHUE PpEaKIUii HMOHHOIO OOMEHa, OIpejaesieHue
Cpellbl paCTBOPOB C IOMOIIBIO UHANKATOPOB, H3yUYE€HUE BIMSIHUS PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTbh XUMUYECKOHN PEAKIIUU U MOJOKEHUE XUMUYECKOTO PAaBHOBECHSI.

Heoprannveckasixummst

[Tonmoxenne HemeraioB B [lepuoanyeckon cucteMe XuMUIecKkux 3semeHToB/l. M.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS X aTOMOB. DPU3HUECKHE CBONCTBA HEMETAILJIOB.
AJoTponus HEeMETAJIOB (Ha MpUMepe Kuciopoaa, cepsl, pochopa u yrieposa).

Bonopoa.Ilonyuenue,hu3zndecKkuenXuMUYECKUECBOMCTBA: PEAKIIUN C METAJIIaMU U
HEMETaJJIaMH, BOCCTAHOBUTEIIbHBIE CBOKMCTBA. | uipuabl. Tonnusnsiesnemenmsi.

lanorensl. Haxoxxnenue B mpupojae, CrnocoObl MOMydeHUs, (U3NYECKUE U
XAMUYECKUE CBOMCTBA. [amoreHoBoAopoiabl. BaxkHeunme KuCIOpOACOaepKaIre
CoeMHEeHUs TalioreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CHOCOOBI TOJYyYCHHUS
rajgoreHoB. [IpumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3on. JlabopaTopHble ¥ TMPOMBIIIJICHHBIE CIIOCOOBI TMOJYYCHUS
kuciopoaa. Ouznueckue 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHE KUCIOPOJa U 030HA.
OKcuabl U IEPOKCUIBI.

Cepa. HaxoxaeHnue B mpupo/ie, CriocoObl MoTyueHUsl, PU3NUEeCKue U XUMUYECKUe
cBorictBa. CepoBonopo, cynbbuasl. Okcup cepoi(1V), okcua cepoi(VI). Cepnucras u
CEPHASIKUCTOTHIMUXCOJIN.OCOOEHHOCTUCBONCTBCEPHOMKUCIOTHL. [ [puMeneHuecepsl u eé
COCIVHEHNM.

A30T. Haxoxaenue B nmpupojie, CrocoObl MoayueHus, PU3NIECKUe U XUMUYECKUE
cBoMcTBa. AMMMAK,HUTPUIbI. OKCHIBIa30Ta. A30TUCTAsINA30 THASTKUCIIOTHIMUX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KuCHOTHI. [IpuMeHeHHe a30Ta M €ro COeIUHEHHM.
A30THBIEC YJI00pEHUS.

®dochop.HaxoxaeHneBpupoie,crnocoobInoydeHus, puznieckue
uxumuueckuecpoiictBa. dochunpindocdun.Oxcuasidocdopa,bochopHaskuciora
ueéconu.Memagpocpopnasunupopocpoprasxuciomol,pocopucmas u
docgopnosamucmasn kucromor. llpumenenne ¢ochopa U €ro COCIUHCHUH.
docdopHbIe YI00pEHMUS.
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VYriepoa, HaxoxJeHue B npupozae. AoTponHbie Moaudukanuu. Ouznueckue u
XUMUYECKAE CBOWCTBA TPOCTHIX BEMIECTB, O0Opa3oBaHHBIX yriaepogoMm. Oxcun
yraepona(ll), oxcun yranepona(IV), yronpHas kuciotra U €€ coigu. AKTUBUPOBAHHBIN
yroJib, aocopoyus. Pynnepenvi, epagen, yerepoonvie Hawompyoxu. IlpuMeHeHUE
MIPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOIAOM, U €r0 COCTMHCHHM.

Kpemnunii. Haxoxx nenueBnpupoie,crnocoObInorydyeHus, pu3niueckue 1 XuMU4ecKue
cBoiictBa. Oxcup kpemHus(IV), kpemHueBas KucioTa, CuiIMKatbl. [IpumeHeHue
KPEMHUS U ero coequHeHui. CTeKs0, ero noJiy4YeHue, BUIbl CTEKIIA.

[Tonoxxenne wmetamwioB B llepuonnueckoil cHCTEME XHWMHYECKHUX SJIEMEHTOB.
OcoOEHHOCTU CTPOCHHMSI ANEKTPOHHBIX 000JI0YEK aTOMOB METAIIOB. Pacnpocmpanenue
XUMUYECKUX INIeMEeHMOo8-Memainog 6 3emuou kope. OOmue ¢u3nueckue CBOMCTBa
MetasuioB. [Ipumenenue MetamioB B ObITy U TexHUKE. CIIJIaBbI METAILJIOB.

DJIEKTPOXUMHUUECKUN psii HaNpsKEHUM meTauioB. OO0Ime crnocoObl MOTydYeHUs
METAJUIOB: TUAPOMETAILTY PIUs, IUPOMETAJUTY prusi,aieKTpoMeTauryprus.l lonarueo
KOppo3u# MeTaJIoB. CriOCOOBI 3aIIUTHI OT KOPPO3HUHU.

O6mrass xapakrepuctuka wMetawioB [A-rpynmsl  Ilepuogudyeckoit  cucTembl
XUMHUYECKUX dJjeMeHToB. Hartpuit u kanmuii: moiydenue, GU3MUYECKUE U XUMHUYECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHECHUMU.

O6mass xapaktepuctuka MetaioB [IA-rpynmer  Ileprogudeckoit  cucTembl
XUMHUYECKUX JIEMEHTOB. Maruuii v KanbIuil: ojlydeHue, PU3ndeckue u XUMMUIECKUe
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M MX coeAuHEHH. JKECTKOCTh BOABI U
CIIOCOOBI €€ YCTpaHEeHHUS.

AmOMHHMIA: TIONy4YeHUe, (PU3MYecKne M XUMHUYECKHUE CBOICTBA, MPUMEHEHHE
MIPOCTOTO BEIIECTBA U €r0 coequHeHnud. AMMOTEpHBIE CBOMCTBA OKCUIA U THAPOKCUIA
ATIOMUHHUS, TUAPOKCOKOMITJIEKCHI A TFOMUHUS.

OO6miass  xapaktepucThka  MeTauioB  nmoOouHbix  moarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMBI XUMUYECKUX JIEMEHTOB.

duU3MYECKUEe M XMMHUUYECKHE CBOWCTBA XpoMa W €ro coeauHeHuu. OKCUAbl U
ruapokcuasixpoma(ll),xpoma(Ill)uxpoma(VI). Xpomateiuguxpomarsl, ux
OKHUCJIUTEIbHbIE CBOMCTBA. [loiTyueHrne u npuMeHeHne Xxpoma.

Pu3nuecKne U XMMUYECKHE CBOMCTBA MapraHiia U €ro cCoequHeHun. Baxxuenmue
coenunenuss  mapranua(ll), wmapranuna(IV), wmapranna(VI) wu  mapranma(VIID).
[IepmaHraHar kayius, €ro OKACIUTEIbHBIE CBOMCTBA.

dusnyecke M XUMHYECKHE CBOMCTBA JKejie3a M ero coeguHeHnil. OKCHIBI,
ruapokcuasiconmkenesa(ll)mwkeneza(lll). I lonyuenuennpumenenuexxenesa U €ro
CILJIABOB.

du3nyecKnenxuMu4IecKruecBorcTBameuueecoequaenui. [ lomyuenune 51
MIPUMEHECHHUE MEJIU U €€ COCTUHECHUM.

[{unk: momyudenue, GU3HMUECKUE U XUMUYECKHE CBOMCTBA. AMGBOTEpHbIE CBOMCTBA
OKCHJAa Y TUJPOKCUIA LIMHKA, TUAPOKCOKOMIUICKCH IMHKA. [[puMeHeHne IMHKA U €ro
COECIMHEHHM.
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JKCNePpUMEHTAIbLHbIEMETOAbIN3YYeHUABEIIECTBUNXIIPEBPALIEH Uil

N3yuenneobpasiioBHEMETAILIOB,rTopeHrecepsl,hocdopa,xerne3a,MarHusiBKUCIOPO,T
€,13y4eHHEKOJUIEKIIMN« M eTauIbIMCIIIaBb»,B3aUMOICICTBUEIIEIIOYHBIX u
HIEJI0YHO3EMETBHBIX METaJJIOB C BOJIOM (BO3MOXHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB),B3aMMO/ 1€ CTBUELIMHKANKEIE€3aCPACTBOPAMHUKHUCIOTULLEIOYEH,
KaueCTBEHHbIC PEAKIIMM Ha HEOPraHMYEeCKUE aHMOHBI, KATMOH BOJOPOJA M KATHOHBI
METaJUIOB, B3AUMOJIEHCTBUE THAPOKCUIOB aJIOMUHUS U UHKA C paCTBOPaMHU KUCJIOT U
HIEJIOYEH, pelIeHue SKCIEPUMEHTAIbHBIX 3aaad 1o teMaM «l amorens», «Cepa u eé€
COEIMHEHUSD,«A30TH(HOCHOPUNXCOCTUHEHU,« MeTaIbITIaBHBIXTOATPYII,
«MeTamIpIIoOOYHBIXTTOATPYIIID).

XUMHSAHKU3Hb

PonpxumunBobecneueHnny CTOMunBOropasBuTusiuesiopeuectra. [lonsitue 0
HAay4YHBIX METOJAaX IO3HAHUS M METOJO0JIOTMH HAy4YHOIro ucciefaoBaHus. HaydHbie
OPUHIUIBL  OpraHU3allud XUMHYECKOTOo Mpou3BOACTBA. [IpombiliuieHHBIE CHOCOOBI
MOJIYYCHHUS] BaXKHEWUIIUX BEHIECTB (HAa MpuUMepe MPOU3BOJACTBA aMMHaKa, CEPHOMU
KHUCJIOTHI, MeTaHousa). [IpombliiieHHbIe CIOCOOBI TMOJYYEHUS METAJJIOB M CIUIABOB.
XUMHUECKOE 3arpsi3HEHHUE OKpYXKalolled Cpellbl U ero mocieAcTBusi. [lpobaema
nepepabomku omxo0008 u hnobouHblX Hnpodykmos. Pollb XumMuM B 00ecnedeHUU
DHEPreTUIECKON 0€30MacHOCTH. [Ipunyunsvl «3e1EHOU XUMUUY.

XumusnzaopoBbeuenoBeka.JlekapcTBenHubiecpeacTBa. [ [paBunancnonb30BaHms
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUU MEIUIIMHBI.

XAMUSITTUIIN: OCHOBHBIEKOMITOHEHTHL, TUIIEBbIe100aBKHU. PoibxuMun B
o0ecrieueHnH NHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mnapdromepHble cpenactBa. beitoBas xumwus. [lpaBuna
0€30macHOro UCIOIL30BaHUS MPENapaToB OBITOBOM XUMUHU B TTIOBCEHEBHOM KU3HHU.

XUMHSIBCTPOUTEITHCTBE: BAKHEUIIINECTPOUTEbHBIEMATEPUANIBI(IIEMEHT,0€TOH ).

XuUMUS B CEIIBCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI00pEHUSI.

CoBpEMEHHBIEKOHCTPYKIIMOHHBIEMATEPUAIIBI, KPACKH,CTEKIJIO, KEPAMHUKA.
Mamepuanvionasnekmponuxu.Hanomexnonozuu.

PacuérHbie3agauu

Pacuérel: Maccel BemecTBa WM 00bEMA Ta30B MO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAcce MM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, MaCChl
(0OBEma, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIU OJHO U3 BEIICCTB HUMEET
IPUMECH,MacChI(00bEMa,KOJIMYECTBABEIIECTBA ) IPOTYKTAPEAKIINH,ECIIN OJHO u3
BEUIECTB JAHO B BHAE pacTBopa C  ONPEACIEHHOM  MAacCOBOW  JOJIEM
PacTBOPEHHOTOBEIIECTBA,MACCOBOUJOJIUUMOISIPHOMKOHICHTPAIMABELIECTBAB
pacTBOpE, AOJIM BBIXO/1Aa MPOAYKTA PEAKIIUN OT TEOPETUYECKU BO3MOYKHOTO.

MesknpeaMeTHbIeCBA3U
Peanuzanus MeXnpenMEeTHBIX CBA3€H MpH U3YYeHUW OOIeld W HEOpPraHMYeCKOu
xumunB | 1 kmacceocyecTBiIseTCIuepe3nCcoNb30BaHNEKaKOOIINX €CTECTBEHHO-
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Hay4HBIX MMOHATUHM, TaK U TOHATUMN, NPUHATHIX B OTIEIbHBIX IIPEAMETAX €CTECTBEHHO-
HAy4HOI'O LUKJIA.

OO0mue ecTecTBEeHHO-HAyuYHbIE TMOHSATHA: SIBJIIEHHE, HAy4yHBIM (akT, rumnoresa,
Teopusl, 3aKOH, aHalu3, CHUHTE3, KJIacCHU(pUKALMS, TEePUOJAUYHOCTh, HAOIIOJICHNUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®du3uka:MaTepus, MUKPOMUP,MaKPOMHUP, aTOM,’JICKTPOH,IPOTOH, HEUTPOH,UOH,
W30TOIBbI, PaJHMOAKTUBHOCTb, MOJIEKYJa, SHEPreTHUYECKUI YpPOBEHb, BELIECTBO, TEJIO,
00BEM, arperatHoe COCTOSTHUE BEIIEeCTBa, WACAIbHBbIA ra3, (U3MYECKUE BEIUYUHBI,
€AMHUIIBI U3MEPEHHUSI, CKOPOCTb, SHEPTHsl, MaCCA.

buonorus:kierka,opranns3m,3Kocuctema,onocdepa,metaboIn3mM,MaKkpo- "
MUKPODJIEMEHTBI, O€NKH, XHUPbI, YTJIEBOJIbI, HYKJIECHHOBBIC KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOJbI, MOJIE3HBIE HMCKOMAEMbIe, TOILIUBO,
pecypcehl.

TexHoNOTUsl: XUMHYECKass MPOMBINLIEHHOCTb, METAJUIypPIrusi, CTPOUTEIbHBIC
MaTepUalibl, CEJIIbCKOXO35MCTBEHHOE MPOU3BOACTBO, MHIIEBAs MPOMBIILICHHOCTD,
(dapManeBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETUYECKHUX IpPEnaparos,
MIPOU3BOJICTBO KOHCTPYKIHMOHHBIX MaTEpUalOB, 3JICKTPOHHAS IPOMBIIIJIEHHOCTb,
HAaHOTEXHOJIOTUH.
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INNIAHUPYEMBIEPE3YJbTATBIOCBOEHUAIIPOI'PAMMBbITIO XUMHWNHU HA
YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIEPE3YJIBTATDHI

B coorBeTrcTBUM C CUCTEMHO-AEATEIIBHOCTHBIM IIOAXOJOM B  CTPYKTYypE
JUYHOCTHBIX PE3YJIHTATOB OCBOEHUS MpeIMeTa «XUMUs» Ha YPOBHE CPEIHETr0 OOLIETO
o0pa30BaHUs BBIIEIEHBI CIEIYIONUME COCTABJISIONIME: OCO3HAHHWE OO0YYarOIUMHUCS
POCCHMCKOM  TPAXKIAHCKOM  MACHTHUYHOCTH; TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOATENILHOCTH U CaMOOIPEJECIICHUIO; HAJIWYMe MOTHUBAIMM K OOYYEHHIO;
TOTOBHOCTBHCIIOCOOHOCTHLOOYUAIONTUXCSIPYKOBOICTBOBATHCAIPUHATHIMABOOIIIECTBE
[paBUJIaMU Y HOPMAMHU IIOBEACHUs; HAJW4YME MPABOCO3HAHUsS, OSKOJOTHMYECKOU
KYJIbTYpbI; CHOCOOHOCTb CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIE TUTAHBI.

JIndyHOCTHBIE  PE3yJIbTaThl  OCBOCHUS  OpeAMeTa  «XHUMHUS»  OTPaKaroT
chOPMHPOBAHHOCTh  OMNBbITA TO3HABATENIFHONM W  MPAKTUYECKOW  JEATEIHHOCTU
oOy4Jaronuxcs B MPOLECCE peATU3aMKi 00pa30BaTENbHON AEATENHHOCTH.

JInyHOCTHBIE  pE3yJbTaThl  OCBOCHHUS  HOpeAMeTra  «XHUMHUS»  OTPaKaroT
c(hOpMUPOBAHHOCTh  ONbITA T[O3HABATEIIBHOM W  MPAKTUUYECKON  JIESITEIBbHOCTH
00yuaroIuMXcABIpoIecce peanu3anuuoopa3oBaTeIbHONIEATEILHOCTH, BTOMUYHNCIICB
YaCTH:

1) rpaskIaHCKOTOBOCIIMTAHMS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLIMOHHBIX MNpaB W 00sA3aHHOCTEH,
YBa)KEHHUS K 3aKOHY M IIPABOIOPSIKY;

IPEICTABICHHUS O COLHUAIBHBIX HOPMaX U MPaBHIaX MEKIMYHOCTHBIX OTHOIICHHI
B KOJIICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH OEATCIHHOCTH IMPH CO3JaHUH yUeOHBIX
NPOCKTOB, PEIICHUH yYeOHBIX M IMO3HABATEIBHBIX 3a7ay, BBIMOJIHEHUH XHUMHYCCKHX
9KCIIEPUMEHTOB;

CIOCOOHOCTH TTOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI
JPYTUX MIPH aHAJIM3€ PA3JIUYHBIX BUIOB YUeOHOU JESITEIPHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSI:

LIECHHOCTHOIO  OTHOLUIEHUS K HCTOPUYECKOMY U  HAyYHOMY  HACIEIUIO
OTE€YE€CTBCHHON XMMUH;

yBaXEHHMsI K TMpoIeccy TBOpPUYECTBA B OO0JacCTU TEOPUH M IPAKTHUECKOTO
IIPUJIOKEHUS XUMUH, OCO3HAHUS TOI'0, YTO JaHHBIE HAYKU €CTh PE3yJIbTaT JUIMTEIbHBIX
HAOJIOICHUM, KpPOMOTJMBBIX SKCHEPUMEHTAJIBHBIX IOMCKOB, MOCTOSHHOTO TpyAa
YYEHBIX U IPAKTUKOB;

MHTEpEeca W II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHUH U IOCICAYIOIIEM aHAIA3e
uHGOpPMAIIMU O IEPETOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOTOBOCITUTAHUSI:
HPaBCTBEHHOTI'OCO3HAHUS,3TUUECKOTOIIOBEICHHUS,
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CHOC06HOCTI/IOHCHI/IB8,TI>CI/ITyaHI/II/I,CB}ISaHHBIGECXI/IMI/I‘{CCKI/IMI/IHBJICHI/IHMI/I,I/IHpI/IHI/IM
ATbOCO3HAHHBICPCHICHUA , OPUCHTUPYAC HAMOPAJIbHO-HPAaBCTBCHHBICHOPMBI )41
OCHHOCTH,

T'OTOBHOCTH OLICHUBATDH CBOéHOBGI{CHHeI/I IMOCTYIIKH CBOI/IXTOBapI/IHIeﬁ CHOBI/IHI/Iﬁ
HPaBCTBCHHBIX W IIPABOBBIX HOPM H C y‘IéTOM OCO3HaHuA HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB;

4) popMHUPOBAHUSKYJIbTYPbI3I0POBb:

MOHMMAaHUA IIEHHOCTEH 370poBoron 0e30macHOroodpasa >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (H3MUECKOMY U ICHXHYECKOMY
37I0POBBIO;

coOmrofieHuss TpaBwil Oe30macHOro OOpalieHus ¢ BellecTBaMU B OBITY,
MIOBCETHEBHOM JKU3HU, B TPYAOBOH IEATEIHLHOCTH;

NOHMMaHUS LIEHHOCTU MPaBWJI UHJIUBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOICH;

OCO3HaHUsl TOCIEACTBUA UM HENPUATHS BPEIHBIX MpPUBBIUEK (YNOTpeOieHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOroBOCIMTAHUSI:
KOMMYHHKAaTHBHOMKOMITETEHTHOCTUBYYE€OHO-HUCCIICI0OBATEIbCKOUICATCIIEHOCTH,
0OIIECTBEHHO T0JIE3HOM, TBOPUYECKOM U APYTUX BUIAX JACATEILHOCTH;
yCTaHOBKMHAAKTUBHOCYUYACTHEBPEIICHUUIIPAKTHICCKUX 33/1aUCOIMATBHOM
HAIIPaBJICHHOCTH (B paMKax CBOCTO KJIAacca, IIKOJIbI);
HMHTEpPEeCcaK MPaKTHICCKOMYHU3yUeHHUI0 Mpodeccrii pa3InyHOropo/ia, BTOM YHCIIe Ha
OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHHUH 110 XHMHH;

YBaXXCHUS K TPYLY, JIIOJSIM TPYyAa U PE3yJIbTaTaM TPYA0BOM ACATCIBHOCTH;
TrOTOBHOCTHKOCO3HAHHOMYBBIOOPYHHIUBH Ty AIbHONTPACKTOPUH 00pa30BaHHMS,
Oynyimeld MpoecCHu W peau3allMi COOCTBEHHBIX JXU3HCHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB M THOTPEOHOCTEH

o0I11IeCcTBA;

6) 3K0JIOrHYeCKOTOBOCITUTAHMA:

DKOJIOTHYECKH IeJIECOO0PA3HOTO0 OTHOIICHHMS K TIPUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MMOHUMAaHUS TJIO0AJBHOTO XapakTepa OHKOJOTHYECKHUX TMPOOJIeM, BIUSHHS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOM CPE/IbI;

OCO3HaHMSI HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTHKEHUM XUMHHM IS PEIICHHUS
BOINPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHNS;

AKTUBHOTO HENPUATHS NEHUCTBUM, NPUHOCIIIUX BPEI OKPYKAIOUIEH IPUPOIHON
cpelne, yMEHHUs TMPOTHO3UPOBATH HEOIATONMPUITHBIC HSKOJOTUYECKHE TOCIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HAJIMYKS PA3BUTOTO HKOJIOTMYECKOTO MBIIIJICHHS, 3KOJOTHYECKOW KYJIbTYPBHI,
ONBITAa JEATEJBHOCTA 3KOJOTHYECKOW HAIPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
UMHU B TIO3HABATEIHHON, KOMMYHUKATUBHOW M COLMAJILHON MPAKTHUKE, CIOCOOHOCTU H
YMEHUS aKTHBHO MPOTHBOCTOATH UJICOJIOTHH XeMO(hoOHH;
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7) HEeHHOCTHHAYYHOT OTIO3HAHWS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU H
OOIIIECTBEHHOH MPAKTUKH;

MOHMMAaHUA CreUPUKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiu B (pOpMUpPOBAHUU
palMOHaIbHONOHAYYHOTOMBIIIUIEHUS,CO3AaHUULIETIOCTHOT OIPECTABIEHUA00
OKpY>KalollleM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEJOBEKAa, B MO3HAHWUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pEeLIEHUH MPOOIEM COXPAHEHUS IPUPOIHOIO PABHOBECHUS;

y0ex1EHHOCTUBOCOOON3HAUNMOCTUXUMHUHIISICOBPEMEHHOMIIMBUITN3ALIUN :BEE
TYMaHUCTUYECKON HANpaBICHHOCTH M BAXHOW pOJM B CO3JJaHUA HOBOM 0asbl
MaTepuaIbHOU KYJIbTYPHI, B PEIICHUU TI00aTbHBIX MPOOJIEM yCTOHYMBOTO Pa3BUTHUS
4eJI0BEUYECTBA—ChIPhEBOM, 3 HEPreTUUECKOM, TUIIIEBOMUIKOJIOTHYECKO0E301aCHOCTH, B
pPa3BUTUU MEIUIIMHBI, OOECIEYEHUH YCIOBHI YCIEIIHOTO TpyAa U SKOJIOTHYECKU
KOM(pOPTHOM KU3HU KaXKIAOT0 WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: MOHUMAaHMs CYIIHOCTH METOJOB MO3HAHMUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIB30BaTh IOTydYaeMbie
3HaHUAUISIaHATIN3an00bsICHEHUAS BIICHUMOKPY KaIOIETOMUPAUTIPOUCXOIAIUX B HEM
W3MEHEHUH, YMEHUS JIeNaTh 000CHOBAHHBIE 3aKIIFOUEHUSI HA OCHOBE HAyUHBIX (DAKTOB U
UMEIOLINXCS JaHHBIX C LEJIbIO MOTYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHUECKUE 3HAHUS JJIS PELICHUS
npo0JieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEPECaKIIO3HAHUIO,UCCIIE0BATEIbCKONACATEbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMYOOPa30BaHUIO U CaMO00pa30BaHUIO,
K aKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUW MO XMMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasNu4HBIX cdepax mnpodeccruoHaaIbHOMI
NeSITETbHOCTH.

METAIIPEIMETHBIEPE3YJ/IbTATDBI

MeranpeaMeTHbie Pe3yJIbTaThl OCBOCHMSI TMPOTPAMMBI 1O XUMHU Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIFOYAIOT:

3HAYUMBbIE TUTSE dbopmupoBaHus MHUPOBO33PEHUS o0y4Jaronmxcs
MEXIUCITUTUTMHAPHBIE  (MEXIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINC
11€JI0CTHOCThHAYYHONKAP TUHBIMUPANCTICTIN(UKYMETOAOBIO3HAHUS, UICTIOJIb3YEMBIX B
CCTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, DHEPTHs, SIBICHHE, IPOIECC, CHCTEMA,
Hay4HBIH (DaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIEIOBaHHUE,
HaOJIOICHUE, U3MEPECHHE, SKCTICPUMEHT U JPYTHE);

YHUBEpCaJIbHbIE YyueOHBbIE JEUCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIC,
pEryJsSTUBHEIE), oOecnieynBatonye (GpopmMupoBanue (yHKIIMOHAIBHOW TPAMOTHOCTH U
COIMAJIbHON KOMITIETEHITUN 00yJaroInXcs;

CIIOCOOHOCTh OOYYaIONIUXCSl KCIOJIB30BaTh OCBOCHHBIC MEXIUCITUIUTMHAPHEIE,
MHPOBO33pEHUYCCKIEC 3HAHUS M YHUBEPCAIbHBIC YICOHbIE EHCTBUS B MIO3HABATEIIHHOWH
COLIMAJIbHON TIPAKTHKE.
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MeranpeaMeTHbIepe3yIbTaThIOTPAKAITOBIIAICHUEY HUBEPCATbHBIMUY YEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMH JICUCTBUSMU.

Ilo3naBaTebHbIeYyHUBEPCAJIbHbIEYyUeOHbIEIEHCTBHS
ba3zoBblesiornueckuenecTBua:

CaMOCTOSITENIbHO (pOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPoOJeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEACTATHIETUICITETLHOCTH,3a/1aBasgNapaMeTPbIMKPUTEPUUUX JOCTHKECHUS,
COOTHOCHUTD PE3YIbTATHI ICITEILHOCTH C TOCTABICHHBIMHU LIEISIMU;

HCTOJIb30BaTIIPHUOCBOCHUN3HAHUUTIIPUEMBIIIOTUTYECKOT OMBIIILICHHUS: BBIJICISATD
XapaKTepHbIE TMPU3HAKA MOHSATUM W YCTAHABIMUBATh MX B3aWMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUSA JIJIs1 OOBSICHEHUSI OTJAEIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJI KIACCU(PHUKAIIMU BEIISCTB U XUMHUYECKUX
peaKkuui;

YCTaHABJIMBATh IPUUYNHHO-CIICJACTBEHHBIE CBSI3U MEXKIY U3yYaCMbIMU SIBIICHUSIMU;
CTPOUTBJIOTUYECKUEPACCYKACHUS(MHyKTUBHBIE, 1€ Ty KTUBHbIC,[T0AHATIOTHUN ),
BBISIBJISITH  3aKOHOMEPHOCTH UM IIPOTUBOPEYHMS B PACCMATPUBAEMBIX  SIBJIICHUSIX,

GbopMyJIHPOBATH BBIBOBI U 3aKIIIOUCHUS;

IIPUMEHATh B IIPOLIECCE ITIO3HAHUS HCHOJIB3YEMbIE B XWMHU CHMBOJIMYECKHUE
(3HAaKOBBIE )MOIEIIN, IPEOOPA30BHIBATEMOACIBHBICTIPEICTABICHUS —XUMHUYECKUM3HAK
(cuMBO)3sIeMEHTa, XUMUYecKkasipopMyIia,ypaBHEHUEXUMUUECKONPEaKIIN—
MPUPEIICHUNYYEOHBIXITO3HABATEIbHBIXUTTPAKTUYECKUX3a1a4, IPUMEHAThHA3BAHHBIC
MOJICJIBHBIE MPEACTABICHUSA [JI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3YYaEMBIX
BEIIECTB U XUMUYECKUX PEAKLIHH.

ba3zoBbleuccienoBare/ibCKue1eiCTBUSA:

BJIaJIEThOCHOBAMUMETOJOBHAYYHOT OITO3HAHUSIBEIIECTBUXUMHYECKUX PEAKIINI;

bopMyIHpPOBATHIECTUN3AIAUUUCCIIEI0BAHUS, UCTIONB30BATHIIOCTABICHHBIC
U CaMOCTOSTEIbHOCHOPMYINPOBAHHBICBOIIPOCHIBKAYECTBEUHCTPYMEHTANIOZHAHUSL U
OCHOBBI JIsi (POPMUPOBAHUSI THUIOTE3BI MO MPOBEPKE MPABMIHBHOCTU BBICKA3bIBAEMBIX
CYXJCHUM;

BJ1JIE€ThHABBIKAMUCAMOCTOSI TEIbHOTOTLIAHUPOBAHUSIUIIPOBEICHUSTYy YEHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM IpoIlecca,
CaMOCTOATENILHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBaTH O0O0OIIEHUS U
BBIBOJIbl OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEIOBAaHMS, COCTABISAThH
00OCHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

MPUOOPETATHONBITYYCHUUECKOUNUCCIIEIOBATEIbCKOMN  MPOEKTHONICATEIHHOCTH,
MPOSIBJISITH  CIIOCOOHOCTHUTOTOBHOCTHKCAMOCTOSTETLHOMYTIOMCKYMETOIOB  PEIICHUS
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHBIX METO/IOB MO3HAHUS.

Paboracundopmanmeii:
OPUEHTUPOBATLCA B PA3IUYHBIX MCTOYHHUKAX WHOOpManuu (Hay4YHO-MOIMYyJIspHAas
JUTEPATyPAXUMUUYECKOT0COIEPKaHU, CIIPABOYHbIETIOCOOUSs, pecypchiIHTEpHETA),
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aHATM3UPOBATh MHPOPMALIUIO PA3IUYHBIX BUIOB U (OPM IMPEICTaBICHUS, KPUTUIECKH
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(GopMyIHpOBATh 3aMPOCHl U MPUMEHATH PA3JIMYHbIE METO/bI IIPU MOUCKE U 0TOOpE
uHbOpMaIuu, HEOOXOAUMOM JIJIsl BBITIOJHEHUS yUeOHBIX 3a/1a4 ONPeIeaEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HUCIOJb30BaHUS  HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIBbHYIO (OpMY MpeacTaBiIeHUs WHGOpMAIUU
(cxembl, TpaduKu, AUarpamMmbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAYYHBIN S3bIK B KAayeCTBE CpeJCTBA IpU paboTe ¢ XUMHUYECKOM
uHpOpMaLKeli: TPUMEHAThMEKIpeIMeTHbIe((DU3NIECKIEeN MaTeMaTUYeCKHe) 3HaKU U
CUMBOJIBI, (hOpMYITbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIO0JIb30BATh3HAKOBO-CUMBOJINYECKUECPECTBAHATIISTHOCTH.

KoMMmyHuKaTHBHBbICYHUBEPCAJIbHbIEYyUeOHbIeIeHCTBHS:

3aJ1aBaThBOIPOCKITOCYIIECTBY00CY K TaeMONTEMBIBXO/ICAHAIOTa U/Aau
JUCKYCCHHU, BBICKA3bIBaTh HJEH, (OPMYIMPOBATH CBOU IMPEIIOKEHUS OTHOCHTEIHHO
BBITIOJTHCHHMS TIPEIJIOKESHHOM 3a/1a4H;

BBICTYIIAaTh C IIPE3CHTAllMCd pe3yJbTaTOB II03HABATCIBHOW JICITEILHOCTH,
MOJIyYEHHBIX CaMOCTOSITCIIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJTHCHHUU
XUMHYECKOTO SKCIICPUMEHTa, MPAKTHYCCKON padOThl IO HCCICAOBAHHMIO CBOWMCTB
U3y4aeMbIXBEIECCTB,peaTu3aluuydeOHOTOITPOCKTa, H(HOPMYITHPOBATHBBIBOIBIIIO
pe3ysibTaTaM TPOBEACHHBIX HCCICAOBAHUN MyTEM COTJIACOBAHMS TO3MIMKA B XOJE
o0CyXIeHruss 1 0OMEeHa MHEHHUSMHU.

PerynsitTuBHbIeyHUBepCcaJbHbIeyUeOHbIeIEHCTBH S

CaMOCTOSITENIbHO  TUIAHUPOBATh M OCYHIECTBISITH CBOIO  IMTO3HABATEIILHYIO
JeSITENIbHOCTh, Ompenesss e€ [end W 3aJadd, KOHTPOJIUPOBaTh M TIO Mepe
HE00XO0IMMOCTUKOPPEKTUPOBATHIPEITIAraeMblHaIT OPUTMACHCTBUHTTPUBBINIOTHEHUN
y4eOHBIXHHCCIIEIOBATEIbCKUX 33 1a4,BhIONpaThHan001eed(hPeKTHBHBIACITOCOOUX
peIIeHHs ¢ YIETOM MOTYUYEHHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISATHCAMOKOHTPOJIBACSITETFHOCTUHAOCHOBECAMOAHAIN3a M CAMOOIICHKH.

[IpeameTHBIEPE3YTBTATHIOCBOCHUSATIPOTPAMMBITIOXUMUN Ha yTIyOJIEHHOM YpPOBHE
Ha YPOBHE CpeIHero oOiero oOpa3oBaHUs BKIIOUYAIOT crienuduueckue st yueOHOTro
npeaMera «XUMHs» HaydHbIE 3HAHUS, YMEHHUS M CHOCOOBI JACWCTBHIA 1O OCBOCHUIO,
WHTEPIpPETAlUd W TPEeoOpa30BaHUI0 3HAHWUN, BHJIBI JEATEILHOCTH TIO TOJYYEHHUIO
HOBOTO 3HAHUS U MIPUMEHEHUTO 3HAHUH B Pa3IUYHBIX
y4eOHBIXCUTYaIUAX,aTaK)KEBPEaTbHBIX)KU3HCHHBIXCUTY AIIHSIX,CBSI3aHHBIX C XUMUEH. B
porpamMme Mo XUMUHU MIPEAMETHBIC PE3YJIbTAThl TIPEICTABIICHBI TI0 TO/IaM U3yUYeHUSI.
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NPEAMETHBIEPE3YJIBTATDHI

10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUSD OTPaKAIOT:

c(hOpMHUPOBAHHOCTHIIPEACTABICHHI:OMECTEM3HAYECHUMOPTaHUYECKONXUMUH
B CHCTEME ECTECTBEHHBIX HAayK M €€ poJIi B OOECIEUECHHHM YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA B PEIICHUH NPOOJIEM HKOJIOTHYECKOM, PHEPreTUYeCKON U MHUIIEBON
0e30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOBIHEPTUH,BOOCCTICUCHUUPAITMOHATHPHOTOTIPUPOIOTIOJIb30BAHUS,
B(HOPMUPOBAaHUMMHUPOBO33PEHUSNOOIIEHKYIIBTYPbIYEIIOBEKA,aTAKKEIKOIOTMIECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M PUPOTHOM Cpee;

BJIAICHUECUCTEMOMXUMHUYECKUX3HAHU N, KOTOPASIBKITIOYAET: OCHOBOMIOJIAT AOIIINE
NOHATUS—  XUMHYCCKUIDICMEHT,aTOM,IIPOUIIICKTPOHHAsI000I0uKkaaroma,  S-,p-,d-
aTOMHBIE OpOHUTaIu, OCHOBHOE M BO30YXJEHHOE COCTOSHMS aToma, TUOpUau3aIus
aTOMHBIXOPOUTAJICH,NOH,MOJIEKYJIa,BaJIEHTHOCTh,dJIEKTPOOTPHUIIATEIBHOCTh,CTEIIEHb
OKHCIICHUS, XUMUYECKASICBA3b,MOJIb,MOJISIPHAsIMACCA, MOJISIPHBIOOBEM, yTTIEPOAHBIH
CKelleT, (PyHKIMOHANIbHAs TPYINa, pajuKan, CTPYKTypHble (popMyibl (pa3BEpHYTHIE,
COKpAIlI€HHbIE, CKEJETHBIC), HM30MEpHUsl CTPYKTypHass M  MPOCTPAHCTBEHHAs
(reomeTpuueckas, onmuueckdas), W30MEpPbl, TOMOJIOTUYECKUI psJ, TOMOJIOTH,
YIJIEBOJOPO/IbI, KUCIOPO- U a30TCOJAEPKAIIUE OPraHUYECKUE COCTUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAWUHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. MenzaeneeBa, Teopusi CTPOCHHUSI OPraHUYECKUX BEIIECTB
AM. DbytnepoBa, 3aKOH COXpPaHEHHS MAacChl BEIIECTB, 3aKOH COXPaHEHUS W
MpEeBpaICHUSIPHEPT UUTTPUXUMUIECKUXPEAKITUSX ),3aKOHOMEPHOCTH,CUMBOJINYECKU I
A3bIK XUMHHU,MUPOBO33PEHUECCKUE3HAHMS, JICKAIINEBOCHOBEIOHUMAHUSATIPUYMHHOCTA U
CUCTEMHOCTH XHMHUYECKHX SIBJICHUW;, MPEACTABICHUA O MEXaHU3MaX XHMHUYECKHUX
peakIui, TepMOAMHAMUY €CKUXUKMHETUYECKUX3aKOHOMEPHOCTIXUXITPOTEKAHUS, 0
B3aMMHOM BJIMSTHUM aTOMOB M TPYNN aTOMOB B MoOJeKyldaX (MHIYKTUBHBIN U
MezomepHbId G exTh,opueHTanThiullpona);pakrosornueckuecBeieHUss O CBOWCTBAX,
COCTaBe, TMOJY4YeHUU U O€30MaCHOM HCIOJIb30BAHUM BaXKHEUIIMX OPraHUuYECKHUX
BEIIECTB B OBITY W TNPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa, OOIMMUX HayYHBIX
MPUHIHANAX XUMHYECKOTO TMPOW3BOACTBA (HA MpUMEpPEe MPOU3BOJCTBA METaHOIA,
nepepadoTku HepTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBIABJISATh XapaKTEepPHbIC TMPU3HAKK TTOHATHMA,
yCTaHaBJIMBATbUXB3aUMOCBSI3b,UCII0Ib30BATECOOTBETCTBYFOIITUETIOHSATUS TIPU ONTUCAHUHT
COCTaBa, CTPOEHHUS U CBOWCTB OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCThYMEHMIA:

UCIIO0JIb30BaThXUMHUYECKYHOCUMBOJIMKY IJISICOCTABICHUSIMOJICKY JISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJETHBIX) (OpMYJ OpPraHUYECKUX
BEIIECTB;

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKHX PpEAKIMA M pPacKpbIBaTh HMX CYIIHOCTb:
OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIXPEAKIIUUIIOCPEICTBOMCOCTABIECHUSIIEKTPOHHOTO
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OaslaHca 3THX peaKklHil, peakuuii HIOHHOTO OOMEHa MyTEM COCTaBIEHUS MX MOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

M3TOTaBIMBATbMOEIMMOIEKYIOPTraHNYE€CKUXBEIECTBIIANILTIOCTPALIUN 170'¢
XUMHYECKOTO U IPOCTPAHCTBEHHOTI'O CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHUMW: YCTAaHABIMBATH NPUHAIJICKHOCTh HN3YYCHHBIX
OpraHMYECKUX BEIIECTB IO WX COCTABY M CTPOCHUIO K OINpPEAeNIEHHOMY KiacCy/TpyIie
COCJIMHEHUN, dagamb UM Ha3zBaHUs 1Mo cuctematudyeckoil HomeHkiatype (IUPAC) u
npueoOums TPUBHAIBHBIE HA3BAHUS JUIsl OTACIBHBIX IPEACTABUTENICH OPraHUYECKUX
BEIIECTB  (OTWJICH, AalleTWJIeH, TOJYyOJ, TJUIEPUH, OSTUJIEHTJIMKOIb, (eHon,
dbopManbaerua, ameraibAeTHA, AaleToOH, MYypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa,
CTEapUHOBAsl, OJICMHOBAs, NAJIbBMUTHHOBAS KHUCJIOTHI, TJIMLMH, aJaHWH, MajiabTO3a,
(bpyKTO3a, aHWJIMH, TUBUHUI, U30IIPEH, XJIOPONPEH, CTUPOII U JIPYTHE);

c(hOPMHUPOBAHHOCTh YMEHHS ONPENEIATh BUJ XUMUYECKON CBSA3M B OPraHUYECKHUX
COEMHEHMSIX (KOBAJIEHTHAs! U MOHHAS CBS3b, G- U TM-CB3b, BOJAOPOIHAS CBSI3b);

COPMUPOBAHHOCTh ~ YMEHHUS TNPUMEHSATh MOJOXKEHUS TEOpPUU  CTPOCHMS
oprannyeckux BemectB A.M. BbyrtiepoBa s OOBSICHEHMsSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3MUECKHE U
XUMHUYECKME CBOMCTBA TUIIMYHBIX IPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB: AJIKAHOB, LMKJIOAIKAHOB, AJIKECHOB, AJIKAAUEHOB, AJIKWHOB, apOMAaTUYECKHUX
YTJIEBOJIOPOOB, CHHMPTOB, aJbJAETHAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M
CIIOXKHBIX 3(UPOB, >KUPOB, HUTPOCOCAMHEHUH U aAMUHOB, AMUHOKHUCIOT, OEJIKOB,
yIJIE€BOAOB (MOHO-, M- M TMOJIMCAXAPHUAOB), WILIIOCTPUPOBATH T'€HETHYECKYIO CBS3b
MEXIYHUMHUYPAaBHEHUSMUCOOTBETCTBYIOIINXXUMUYECKUXPEAKIUIC — HCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(OpPMUPOBAHHOCTh YMEHMSI TOATBEPKIaTh HA KOHKPETHBIX MPHUMEpPax Xapakrep
3aBUCUMOCTH PEAKI[MOHHOW CIIOCOOHOCTU OPTraHUYECKUX COECIMHEHHUHM OT KPATHOCTH U
TUIA KOBAJIEHTHOM CBs3U (0- U M-CBSA3M), B3AUMHOI'O BIUSHUS aTOMOB M TPYIIIT aTOMOBB
MOJIEKYaX;

c(OpPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh HCTOUYHUKU YTJIEBOJOPOJIHOTO
ChIpbs (He(Th, MPUPOJHBIN ra3, yrojp), COCOObl €ro nepepaboTKU U MPAKTHUECKOE
NpUMEHEHHE POAYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTHBIIAICHUSICUCTEMON3HAHNH0ECTECTBEHHO-HAY YHBIXMETOaX
MO3HAHUSA — HAOJIIOJICHUH, U3MEPEHUH, MOJECIUPOBAHUHU, IKCIIEPUMEHTE (pEeaibHOM U
MBICJICHHOM) ¥ YMEHHSI IPUMEHSTh 3T 3HAHUS;

c(OpPMUPOBAHHOCTh YMEHMSI NPHUMEHATh OCHOBHBIE OIEpalMM MBICIUTENIbHOM
NESTEIbBHOCTH — AaHaJlW3 W CHUHTE3, CpaBHEHHE, 000O0IleHHe, CUCTeMaTHU3allHIo,
BBISIBJICHUE NPUYMHHO-CIICJCTBEHHBIX CBSA3€H — Il W3YYEHUs CBOMCTB BEILECTB U
XAMUYECKUX PEAKIINM;

c(OpMUPOBAHHOCTbYMEHUH : BRISIBIISTHB3aUMOCBI3bXUMUUECKUX3HAHUNCITOHSITUSIM
UUIIPEICTABICHUSIMUAPYTUXECTECTBEHHO-HAYYHBIXIPEIMETOBIsI001ee
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OCO3HAaHHOI'O TMOHHMMAaHUs CYLUIHOCTHM MAaTE€pUajJbHOrO €IMHCTBA MHUpPA, HCIOJIb30BaTh
CUCTEMHBIE 3HaHUSI MO OPTraHWYECKONW XUMHUH JUIsi OOBSICHEHUS M MPOTHO3HPOBAHUSA
SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUI: MPOBOJAUTH PACUYETHI MO XUMHUYECKUM (popMysiaMm u
YPaBHEHUSIM XMMHUYECKUX PEaKIUi C UCIOJIb30BaHMEM (DU3MYECKUX BEJIMYMH (Macca,
00BEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPHU3YIOIIUX BEUIECTBA C KOJTMUECTBEHHOU
CTOPOHBI: PAacU€Thl MO HAXOXKIECHUIO XUMHUYECKOW (hOpMYJIbl BEIIECTBA MO M3BECTHHIM
MAacCOBBIM JIOJISIM XMMHUYECKHX D3JIEMEHTOB, MPOJYKTaM CrOpaHHs, IUJIOTHOCTH
ra3oo0pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTLYMEHU I : TPOTHO3UPOBATH,aHATM3UPOBATHUOLICHUBATh c
MO3UIMI 3KOJOTHYECKONH OE30MaCHOCTH TMOCIEACTBUSI OBITOBOM M MPOU3BOACTBEHHOMN
NESATEILHOCTH 4YeJOBEKa, CBS3aHHOM ¢ TepepaOOTKON BEIIECTB, MCIOJIb30BaTh
MOJTyYCHHbIC 3HAHUA [JIl MPUHATHS TPAMOTHBIX PEIICHUN MTpoOJeM B CHUTyallusX,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEBHO IUJIAHUPOBATh U IPOBOJUTH
XUMHUYECKUN IKCIEPUMEHT (MOJYyUYCHHE U U3YUYEHHUE CBOWCTB OPraHUYECKHUX BEIECTB,
KAUYEeCTBEHHbBIEC PEAKIIMU YTJIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB M KUCIOPOJICOAEPKAIINX
OpraHMYECKUX BELIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJad 10 PACHO3HABAHHUIO
OpPraHUYECKUXBEIECTB)CCOOII0ICHUEMITPABIIIOE30IaCHOT000pAIlICHUS
CBEIIECTBAMUMIIA00PATOPHBIMOOOPYT0BaHUEM, (DOPMYIIMPOBATHIEIBUCCIICIOBAHNUS,
NPEACTaBIATh B pa3auyHON (QopMe pe3ynbTaThl SKCIEPUMEHTA, aHAIU3UPOBaTh U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTHYMEHUI:

COOJTI0IaThIIPABUIIAIKOIOT MYECKUIIETECO00Pa3HOTONOBEACHUSABOBITYH  TPYI0BOM
JESATEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbsI, OKPYKAIOIIEH MPUPOTHON Cpebl
U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOIO JICMCTBHSI HA JKUBBIE OpPraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbICI nokasarens [1/1K;

aHAJIM3UPOBATHIEIECO00PA3ZHOCTHIIPUMEHEHUAOPTAHNYECKUXBEILIECTBB
MPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh ~ YMEHHUW:  OCYIICCTBIATH  IICJICHANPABICHHBI  TMTOUCK
XUMHUYECKON HMH(pOpMAIMKi B Pa3IUYHBIX HCTOYHHMKAX (Hay4yHas W Yy4uyeOHO-HaydHas
JuTeparypa, cpeAcTBa maccoBoil uH(opmanuu, MHTEpHET M Apyrue), KpUTUYECKU
AHATU3UPOBAMLXUMUYECKYIOMH(POPMALHIO, nepepadbamuleamseEnicnoib308amsB
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.

11 KJIIACC
[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOImas m HeopraHW4YecKas XUMHS
OTPaXaroT:
c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUI: O MaTepUAIbHOM €IUHCTBE MU,
3aKOHOMEPHOCTSXUITO3HABAEMOCTHUSIBICHUUIIPUPOAbI,0MECTEU3HAYCHUN XUMU T
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BCHUCTEMEECTECTBEHHBIXHAYKNEEPOIMBOOECIICHEHUIY CTOMYMBOTOPA3BUTHA,
BPEMICHUUTIPOOIEMIKOJIOTHYECKOM, Y HEPTETHYECKOUUTTAIIIEBONOE30TaCHOCTH,
BPa3BUTUUMEIUIMHBL,CO3/IaHUUHOBBIXMATEPUAIOB, HOBBIXMCTOUHUKOBIHEPTUH, B
o0ecIeueHnH PallMOHAILHOTO TPUPOIOTOIL30BaHUs, B POPMUPOBAHUU MUPOBO33PEHUS
U OOIIel KyJbTYphl YEJIOBEKA, a TAKXKE IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U IPUPOHON CpeIe;

BJIaJICHUECUCTEMOMXUMHUYECKUX3HAHU N, KOTOPAsSBKIIOYAET: 0CHOBOIIOIaraloIime
MOHATHUS — XUMUYECKHUH AJIEMEHT, aTOM, SAPO aToMa, U30TOIIbI, JIEKTPOHHAS 000JI0UKa
atroma, S-, p-, d-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aTroma,
rUOpuIN3anus ATOMHBIX opOuTanei, WOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHUSA, XUMHUYECKass CBs3b (KOBaJCHTHAas,
WOHHAsi, METAJUTMYECKasi, BOJOPOJHAs), KpHUCTAIUIMYECKas pemeTka, XUMUYecKas
peakius, pacTBOP, IEKTPOIUTHI, HEAICKTPOJUTHI, HIEKTPOJIUTHUECKAS TUCCOLUAITIMS,
CTENEHb JIUCCOLIMAIIMU, BOJAOPOAHBIN MOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEIb,
TEIIOBOM 3P (HEKT XUMHUUECKOU peaKIuu, CKOPOCTh XUMUUECKOU peaKIui, XUMHYECKOE
paBHOBECHE; TEOPUM M 3aKOHbI (TEOpUs] DICKTPOJUTUYECKOM  JTUCCOLMAIINH,
nepuoandeckuii 3akon [[.M. MeHaeneeBa, 3aKOH COXpaHEHUsI MacChbl BEIIECTB, 3aKOH
COXpaHEHMS U MPEBPAIICHUS SHEPTUH NMPU XUMUUECKUX PEAKIUSIX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHUH, MUPOBO33PEHUECKNE 3HAHUS, JIEKAIIUE B OCHOBE NOHMMAHUSI IPUUYUHHOCTU U
CUCTEeMHOCTH XUMHUYECKUX SIBJICHUIH; COBPEMEHHBIEC TMPEJCTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJEKYJISIPHOM H HAaJIMOJEKYJSIPHOM YpPOBHSIX;
MPEACTABICHUSIOMEXaHU3MaXXUMUYECKUXPEAKIUI, TEPMOANHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX TMPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,
PacCTBOPAXUIUCTIEPCHBIXCUCTEMAX ;(DaKTOJIOTUYECKUECBEICHUSIOCBOMCTBAX,COCTABE,
MOJy4YeHUH W 0€30MacHOM HCIOJIb30BAHUM Ba)KHEHIITUX HEOPraHWYECKUX BEIIECTB B
OBITY W TIPAKTUYECKOM JEATENbHOCTU 4YeJOBEKa, OOIIMX HAy4YHBIX MPUHIMNAX
XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUMN: BBISBJISITh XapaKTEPHbIE TPU3HAKUA TOHATHM,

ycmanaeiaueamvuxB3auMOCBA3b,UCHO0/16306AMbCOOTBCTCTBYIOIMUCIIOHATHA Ipu
OIMMCAaHWH HCOPTaHUYCCKHUX BCIICCTB U UX HpCBp&H.ICHHfI;
C(1)OpMI/IpOBaHHOCTByMCHI/ISII/ICHOHBSOBaTBXI/IMI/I‘IeCKy'IOCI/IMBOJ]I/IKy JJIIsA

cocTaByieHHs (HOPMYJT BEIIECTB U YPABHEHUM XUMHUYECKUX PEAKIIUA, CUCTEMATHIECKYTO
HoMeHknaTypy (IUPAC) u TpuBHaiibHbIE HA3BAHUS OT/ACJIBHBIX BEILIECTB;
c(hOpMHUPOBAHHOCThYMEHUSOMPEACIATEBAICHTHOCTHUCTEIICHOKU CIICHUS
XUMHUYECKUXAIEMEHTOBBCOCIMHEHU X, BUIXUMUYECKONCBI3U(KOBAJIEHTHAS, HOHHAS,
MeTaJlITHYecKas,BOJ0OPOIHAS ), THTIKPUCTAININYECKONPEIIETKUKOHKPETHOTOBEIIECTBA;
cOPMUPOBAHHOCTh  yMEHUSI  OOBSCHATH  3aBUCUMOCTh  CBOWCTB  BEIIECTB
OTBUIAXUMUYECKONUCBI3UUTUTIAKPUCTAIITNIECKONPEIETKH,00 MEHHBIH JIOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIECHTHOMU CBSI3H;
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c(hOpMHUPOBAHHOCThYMEHUH :KJIACCU(UIIMPOBATH: HEOPTAaHUYECKUEBEIIECTBANIO UX
COCTaBy, XHMHUYECKHE PpEaKIUH II0 Pa3JIMYHBIM TNpPHU3HAKaM (YHUCIy M COCTaBY
pearupyrommx BeIIeCTB, TeIIOBOMY J(QeKkTy peakiuu, H3MEHEHUIO CTeIleHEH
OKHCJICHHUSI  DJIEMEHTOB, OOpPaTUMOCTH, Yy4YacCTHIO Karaju3aTopa H JApYyrue);
CaMOCTOSITETILHO 8b10Upams OCHOBAHUS W KPUTEPUHU I KIacCU(DUKAIUKM H3ydaeMbIX
BEIIECTB M XMMUUYECKUX PEAKIINIA;

c(hOopMHUPOBAHHOCTbYMEHUSPACKPBIBATHCMBICIIIIEpHOAMUecKOoT03aKkoHa /(. .
MeHnneneeBa M JEMOHCTPUPOBATh €ro CHUCTEMATHU3UPYIOIIYI0, OOBICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMMHYECKHUX OJJIEMEHTOB IMEPBOTO—UYETBEPTOro mnepuoAoB Ilepuoandeckoi
cuctembl/l.M.MeHieneeBa, ucConb3ySmOHATUACIHEPTETUUECKUECYPOBHI,
«OHEPreTHYECKHe IOAYPOBHM», «S-, P-, d-aToMHBIE OpOHTAIN», «OCHOBHOE U
BO30Y)KIEHHOE DSHEPreTUYECKHE COCTOSHHUS aToMa»; OOBSCHITh 3aKOHOMEPHOCTH
M3MEHECHUACBOMCTBXUMHUYECKUXAIEMEHTOBUUX COCTUHEHUUITONIEPUOJAMUTPYTIIIaM
[Tepuomnueckont cucrembl .M. MenaeneeBa, BaJCHTHbIE BO3MOXKHOCTA aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHUSI MX JIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUN. XapaKTepPHU30BaTh (OMUCHIBATh) OOIINE XMMHUUYECKHE
CBOMCTBaBEILIECTBPAZTUIHBIXKIACCOB,n00MEEPIHCOAMbCYIIECTBOBAaHUETEHETHYECKOM
CBSI3M  MEXKIY  HEOPraHMYECKHUMHU  BEIIECTBAMM C  IIOMOIIBIO  YPaBHECHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTH YMEHHUS paCKpbIBATh CYIIHOCTb: OKHCJIUTEIILHO-
BOCCTAaHOBHUTEIBHBIX PEAKIU MOCPEACTBOM COCTABIICHHS JJICKTPOHHOTO OanaHca 3THX
peaKkIuii; peakiuii HOHHOTr0 OOMeHa IMyTEM COCTABJICHUS MX MOJHBIX M COKPAIIEHHBIX
MOHHBIXYPaBHEHHI ;pEaKIIMATUAPOITH3A; PEAKIIMMKOMILIEKCOO0pa3oBaHus (Ha TpUMeEpe
TUJPOKCOKOMILJICKCOB ITUHKA 1 aJTIOMUHUSA);

c(hOpMHUPOBAHHOCTHYMEHUSOOBSICHATH3aKOHOMEPHOCTUITPOTCKAHUSIXUMHUICCKHIX
pEAKIMKA C YUETOM MX SHEPTETUYECKUX XAPAKTEPUCTHUK, XaPAKTEP U3MEHECHUS CKOPOCTH
XUMHUYECKON pPEaKIMM B 3aBUCUMOCTH OT Pa3IMYHBIX (DAaKTOPOB, a TAKXKE XapaKTep
CMEIIICHUS XUMUYECKOTO PaBHOBECHS O] BIMSHUEM BHEIIHUX BO3JCUCTBUM (IMIPUHITUII
Jle laTenne);

c(hOpPMHUPOBAHHOCTLYMEHUSXAPAKTEPU3IOBATHXUMUIECKUEPEAKITNH,IC)KAIIICB
OCHOBE TPOMBIIIUICHHOTO TIONYYEeHUSI CEPHOM KHUCIOTHI, aMMHaKa, OOIIME Hay4HbIE
MIPUHITUIIBI XUMHYECKHUX MIPOU3BOJICTB; 11e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUXBEIIECTB BIPOMBIIIIICHHOCTH W BOBITYCTOUKH 3PEHHS COOTHOIICHUS
PHUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTh BJIQJICHUSI CUCTEMOM 3HAHUW O METOJaX HAy4YHOrO TMO3HAHUS
SBJICHUW TpUpPOABI — HAOMIOJAEHWE, W3MEpPEHHUE, MOJCIUPOBAHKUE, IKCICPUMEHT
(peasIbHBIMMMBICICHHBIN ), UCTIOJIb3y EMBIXBECTECTBEHHBIXHAYKAX, YMEHUSATIPUMEHSTh 3TH
3HaHUS TPU DKCICPUMEHTAIBHOM HCCIEJOBAHUM BEIIECTB W JUIi OOBSICHEHHUS
XAMHUYECKUX SIBJICHUW, UMEIONMX MECTO B MPHUPOAE, MPAKTUUECKON IEATEIbHOCTH
YyeJI0BEKa U B MOBCEIHEBHOM KU3HH,
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c(hOpMHUPOBAHHOCThYMEHUSBBISIBISATHB3aUMOCBA3bXUMUUECKUX3HAHU T
CIIOHSATUSIMUHUIIPEICTABIICHUSMUIPYTUX ECTECTBEHHO-HAY YHBIXITPEIMETOBIIsI00TIee
OCO3HAHHOT'0 MOHUMAHUS MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCThYMEHUSTIPOBOAUTHPACUYETHI: CUCIIOIB30BAaHUEMITOHITHI
«MacCOBasAI0SABEIECTBABPACTBOPEN UKMOJISIPHASKOHIICHTPALIKS» ;MaCCHIBEILIECTBA
nInoObEMarazarnon3BeCTHOMYKOJIMYECTBYBEIECTBA, MACCEUITNOOBEMYOTHOTO u3
YYaCTBYIOIIMX B PEAKIMHM BEIIECTB; TEIUIOBOTO J3(deKTa peaxkiuu; 3HAYCHUs
BOJIOPOJAHOTO ITOKA3aTeNlsl PAacTBOPOB KHUCIOT M IIEJIOYEH C M3BECTHOM CTEINEHBIO
JMCCOIUAINK; Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MIPOAYKTa PEAKIIUH, €CIIU OTHO
M3 MCXOJHBIX BEUIECTB JAaHO B BHJIE PACTBOpPA C OMNPEAECIEHHOW MacCCOBOW JI0JEU
pPacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE (MMEET MPUMECH); JOJIM BBIXOJA
MPOJyKTa Peakiuu; 00bEMHBIX OTHOIICHUI ra30B;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATb U TMPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MPOBEJCHUE PEaKldii MOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOI0 COCTaBA HEOPraHUYECKHUX BEIIECTB, OMPEACICHHE CpPEIbl PACTBOPOB
BEI[ECTBCIIOMOIIBIOMHIUKATOPOB, U3y YCHUEBIUAHUIPATMYHBIX (PAKTOPOBHACKOPOCTHX
MMHYECKONPEAKIINU,PEIICHUEIKCIIEPUMEHTATIbHBIX33/1a4lI0TEMaM
«Metambm»u«HeMeTammbn )cco0II0IEHUEMITPaBUIIOE30I1aCHOT000paIEHUS
CBEIIECTBAMUMIIA00PATOPHBIMOOOPYIOBAHUEM, dbopMyIMpoOBaTHIIETbUCCICAOBAHMS,
npeocmasisAmosBpa3TnIHON(OPMEPE3YIbTATHIIKCIEPUMEHTA,AHAIUZUPOBAN b
OLICHUBATh UX IOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHMII: COOJIIOAaTh MpaBujia MOJb30BAHUS XUMHUYECKOU
MOCYI0MMIIa00PaTOPHBIMOOOPY AOBAHHEM, 00 PAIIICHUSICBEIIIECTBAMUBCOOTBETCTBUA €
WHCTPYKIHUSIMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OMBITOB, AKOJOTHUYECKU
11e71ecO000pa3HOTO MOBEACHUSI B OBITY U TPYAOBOM AEATEIBLHOCTH B IEISAX COXPaHEHUS
CBOETO 3JI0POBbS, OKPYKAIOIIEH MPUPOIHON CPEIbl U JOCTHXKCHHUS €€ YCTOMYHUBOIO
Pa3BUTHS, OCO3HABAMb OIMACHOCTh TOKCHYECKOTO JIEMCTBUSI HA >KUBBIE OpPTraHU3MBbI
OIPEICIEHHBIX HEOPTAaHUYECKUX BELIECTB, MOHMMAas cMbIc noka3arens [1K;

c(hOPMHUPOBAHHOCTh ~ YMEHHUN:  OCYHICCTBJIATh  IIEJICHANPABICHHBIM  TOMUCK
XUMHUYECKON HH(pOpMAIlMKd B Pa3IMYHBIX HMCTOYHUKAX (Hay4yHas W y4eOHO-Hay4dHas
JuTeparypa, CpeAcTBa maccoBoil mHpopmaruu, MHTEpHET W Apyrue), KPUTHUIECKU
aHaJTM3UPOBATEXUMUYECKYIOMH(pOpMaIIHio,liepepadaThIBaTheEMUCIIONH30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOMU 3a1aueii.
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10 KJTACC
HaumenoBanue
Ne Komnuectso OCHOBHBICBUBLICSITETLHOCTH
pa3esioB U TeEM [TporpamMmMHOecoaepxanme
n/m 9acoB 00y4aronmxcst
ydueOHOrornpeameTa
Paznenl.TeopernyeckneoCHOBBIOPTraHMYECKOMXMMUH
1.1 | Ilpenmeropranudeckon 8 IIpeameT u 3HaUEHUE OPTaHUYECKON PackpbIBaTh CMBICT U3y4aeMBbIX
XUMHH. XUMUU,IPEICTaBIEHUEOMHOT000pa3uu HOHATUHN (BBIIEISTH UX XapaKTEPHbIE
TeopuscTpoeHus OpPraHUYECKUX COCIUHEHUN. NPU3HAKH ) UIIPUMEHSTHITUIIOHATHS
OpPraHUYECKUX DIEKTPOHHOECTPOCHUEATOMAYIJIEPOIA: IIPYU OIIMCAHHUU COCTaBa U CTPOEHUS
COEIMHEHUI OCHOBHOE U BO30Y>K/IEHHOE COCTOSIHHSI. BELIECTB, AJI1 OObSICHEHUS
A.M.bytneposa BanenTHbpIEBO3MOKHOCTHATOMA OTJIENBHBIX (DAKTOB U SIBICHUIA.

yriepoa. XuMHYECKas CBS3b
BOPraHWYECKUXCOEAMHEHUSX. TUITbI
ruOpUAN3alMK aTOMa YIiiepo/a.
MexaHu3MbI00pa30BaHUSIKOBAJICHTHOM
cBs13U (OOMEHHBIIN U JIOHOPHO-
aKLeNTOPHBIN). TUMBI TepeKphIBaHUS
ATOMHBIX OpOUTANICH: G- U TT-CBSI3H.
OnunapHas,
CniocoObIpa3pbIBacBsA3eBMOJIEKYIax
opranudeckux BeniecTs. [lonsTue
0CBOOOTHOMpAKaie, HyKiIeohuaeu
aneKTpodue.
TeopHusacTpOEHUIOPTraHUYECKUX

JIBOVHASIUTPOUHASICBSA3b.

PackpsIBaTh CMBICH MOJIOKEHUN
TEOPUUCTPOCHUSOPTaHUUECKUX
BemiectB A. M. bytnepoBa u
IPUMEHATHUXII00bSICHEHUS
3aBUCUMOCTHCBOMCTBBEILECTB
OT COCTaBa U CTPOCHUSI.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIXUCTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAIIEHHBIX,
CKEJIETHBIX )(hOpMYJIOpraHUuYECKUX
BEILECTB.
OnpenensaTbBUABIXUMHUYECKON
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coenuHennii A.M. bytiepoBa u ee
COBPEMEHHOEPA3BUTUE—CTPYKTYPHAS
TEOPHUsI OPraHUYECKUX COCTUHEHHM.
3HAYEHUETEOPUUCTPOCHUS
OPraHNYECKUXCOCTUHECHUM.
MonekynsipHbIE U CTPYKTYpHbBIE

dbopmy bl CTpyKTYpHBIE(POPMYJIIBI
pa3IMYHBIX BUJOB: pa3BEpHYTas,
COKpAILlCHHAsI, CKEJIETHASL.

N3omepus. Buasl nzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHASI.
DOnekTpoHHBIEIPPEKTHIBMOIEKYIax
OPTraHUYECKUX COCTUHECHUN.
NHaykTUBHBIHNME30MEPHBINA (D (EKTHI.
[IpencraBnenneokiaccupuKranuu
opranuveckux BeniecTs. [lonsTue
odyHKIIMOHANBHOUTpYTIE.['OMOTOTHSI.
I'omonoruueckue psapl. HoMenkiarypa
OPraHUYECKUX COCIMHCHUN
(cucTeMaTHueCKassUTPUBUATILHBIC
Ha3BaHU).
OcobennocTurknaccuurams
opraHnydeckuxpeakiuii. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUU
BOPraHUYECKOUXUMUMU.
JKCIePUMEHTATbHbIEMETO/IbI
HU3yYeHHUsIBelleCTBUUXIIPEBPAIleHHIA:

CBsI3U (OJMHAPHBIC, KPATHBIC)
BOPTaHUYECKUXCOCTMHEHUSX.
XapakTepru30BaTbPOIbU3HAYCHHEC
OpraHUYECKON XUMHUHU B PEIICHUN
poOJIEMIKOJIOTHYECKOM, TUIIIEBOI
0€30MMacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3/TAaHUN HOBBIX
MaTepHaioB,BOOCCIICUCHUH
PaIMOHATILHOTO
IPUPOJIOTIOIH30BAHUS;
TIOITBEPKIATHEECBAZBCAPYTUMHU
HayKaMH.

Hcnonp3oBaTh MOAEIN
OpPraHUYECKUXBEIIECTB
JUTSIMULTIOCTPAITM U X X UMY ECKOTON
IPOCTPAHCTBEHHOTO CTPOCHUSI.
Habmaronate 1 onmuceIBaTh
JIEMOHCTPAIIOHHBICOTTBITHI;
IIPOBOJIUTH U ONKCHIBATH
71a60paTOPHBIE OMBITHI

31



denepanpHaspadbouasaporpammalXumus. 1 0—1 1kmaccer(yriay6aEHHBIITYpPOBEHB)

e J/[emoHCTparuu:

— O3HaKOMJIEHHEeCcOOpa3liaMu
OpraHMYEeCKUXBEIIeCTBUMAaTEpHaIaMu
Ha MX OCHOBE;

— OINBITHIIONPEBPALICHUIO
OpraHUYECKUXBEIIECTBIIPUHAT PEBAHUH
(raBnieHue, oOyTJIMBaHUE U TOPEHUE).
e JIabOpaTOPHBIEONBITHI:
—MO/IETTUPOBAHUEMOJIEKY
OpPraHUYECKUX BEIECTB

Hroromnopasneny

Paznen2. YrieBogopoabl

2.1 | TlpenenbHbie Anxasbl.I'oMOJNIOrM4EeCKUIPSAAIKAHOB, Biiagersn3yyaeMbIMUXUMUYECKUMU
YIJIEBOIOPOIbI— oOmas popmyJsia, HOMEHKJIATypa U MOHATUSMH.

AJIKaHbI,ITNKJIOAJIKaHbI

U30MepHUsl. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
aJIKaHOB, SP3-rMOpHAN3aLUS ATOMHBIX
opOuTaneit yrieponaa, G-CBA3b.
Konpopmepol. dDuzndeckuecBoiicTBa
AJIKaHOB.
XUMHUYECKHECBOMCTBAAIKAHOB: PEAKITUN
3aMelIeHusl, U30MEepHU3allui,
JNETUAPUPOBAHUS, ITUKIIU3ALIUH,
MUPOJIN3a, KPEKUHTa, TOPEHUSL.
HaxoxaenueBnpupoe.Criocoosl
MOTYYCHUSIUITPUMEHEHUEATTKAHOB.

BrisBnstbxapakTepHbleIpU3HAKA
TIOHATHH, YCTaHABIINBATh UX
B3aMMOCBSI3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIHE TOHATHS
IPUOITMCAHUUCOCTABA,CTPOCHUS
Y TIPEBPAIICHUN OPTaHUYECKUX
COCIMHEHUN.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISI COCTaBJICHUS
MOJICKYJIIPHBIXUCTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKEJIETHOM ) (pOPMYITYTIIEBOOPOIOB.
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Huknoankanel. O0masdopmyna,
HOMEHKJIATypa U U30MEPHUSL.
OCc00EHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MaJIbIX (IIMKJIOTPOTIaH,
IIUKJIO0YTaH )HOOBIIHBIX (ITUKIIOTICHTAH,
[UKJIOTEKCaH) [UKI0aNKaHOB. CIIOCOOBI
MOy YCHUSUTTPUMEHEHUETTUKIIOATKAHOB

2.2

Henpenenbhbie
YTJIEBOAOPO/BL:
AJIKEHBI,aIKAIUECHBI,
AJIKUHBI

14

AnkeHbl.] OMOIOTHYECKUMPSITATKEHOB,
o61ast popmyiia, HOMEHKJIATypa.
DJIEKTPOHHOECUITPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI aJIKEHOB,
Sp2-rH6sz[M3auHﬂaT0MHBIXop6HTaneI71
yriiepoaa,c-un-cBsi3u. CTpyKTypHasu

reoMeTpudeckasi(yuc-mparc-)N30Mepusl.

Pu3NYEeCKHe CBOMCTBA AJIKEHOB.
XUMHUYECKUECBOMCTBA: pEAKIIUH
MIPUCOCINHEHHUS, 3AMEIICHUS
BOL-T10JIOYKEHUEITPUIBOMHOMCBSA3H,
MTOJIMMEPHU3ALIUU U OKUCIICHHUS.
IIpedocmasnenueomexanusmepeaxyuu
INEKMPOPDUNLHO20 NPUCOEOUHEHUS.
[IpaBunoMapkoBHrKOBa.KauecTBEeHHBIE
peakiuu Ha JIBOMHYIO CBS3b.
CriocoObINnoTyYeHUSIMTIPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuduxarms
AJIKaIMEHOB(COTIPSKEHHBIE,

VYcraHaBauBaTh NPUHAAJIC)KHOCTD
BEIIECTBKOIPEACICHHOMYKJIIACCY
YTJIEBOJOPOJIOB 10 COCTABY U
CTPOCHUIO, Ha3bIBATh UX
OCUCTEMaTUYECKOMHOMEHKIIATYPE;
IPUBOIUTH TPUBUATILHBIC HA3BAHUS
OT/EJIbHBIX MTPEACTABUTEIICH
YTJIEBOJOPOOB.

Onpenenste BUAbI XUMUYECKON
CBSI3UBMOJICKYJIaXyTJI€BOJOPOI0B
(koBaJICHTHAsI HEMOJSIpHAs U
NOJISIpHAS!, G- U T-CBSI3b).
[TonTBepknaTh HA KOHKPETHBIX
IpUMEpPaxX XapaKTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YTJIEBOJIOPOIOBOTKPATHOCTUUTHUIIA
KOBAJICHTHOM CBA3U (G- U T~ CBSI3M),
B3aMMHOTOBJIUSIHUSI aTOMOBH TPYIIII
aTOMOB B MOJIEKYJIaX; a TaKXe

OT 0COOCHHOCTEH pean3aruu
Pa3TUYHBIXMEXaHU3MOBIIPOTEKAHUS
pEaKIUH.

XapakTepu3oBaTh COCTaB, CTPOCHHE,

npUMEHEHUE, PU3NYECKUE U
XMMHUYECKHUE CBOMCTBA, BAXKHCHUIIINE
CIIOCOOBITIONYYCHUSYTIIEBOIOPOIOB,
MPUHAICKAINTUXKPAZTUIHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco06eHHOCTHRIEKTPOHHOTOCTPOCHHUSH
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
JUEHOB, 1,2- u 1,4-npucoeuHEeHHE.
[TonmumepuzanusaconpsKEHHBIXIUCHOB.
CnocoObl OJTy4eHHs] U IPUMEHEHHE
aJIKaJINCHOB.

AJkvHBL[ OMOJTOTHYECKUNPSATAIKUHOB,
obmast opmyIia, HOMECHKJIATypa U
M30MEPUS. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKUHOB,SP-THOPUIN3AITUSDIEKTPOHHBIX
opOutaneitaromayriaepoaa.duznueckue
CBOMCTBA AJIKUHOB.

XUMHUYECKHUE CBOMCTBA: pEAKIIUU
MPUCOEANHEHUS, TUMEPU3ALIUU U
TpUMepHU3aluu, OKuciieHus. KuciorHeie
CBOMCTBAaJIKUHOB,IMEIOIINXKOHIIEBYIO
TPOWHYIOCBS3b.KaueCcTBEHHbIEpEAKIIUY Ha
TPOUHYIO CBSI3b.
CriocoObINoNyYeHUSIMTIPUMEHEHN e
AJIKUHOB

2.3

ApomaTtuyeckue
YTJIEBOJOPOABI(aPEHBI)

ApoMaTUYECKHE YTIE€BOIOPOIBI.
["'omonorudeckuii psig apeHoB, o01as
dbopMya,HOMEHKJIATY pau30MeEPHSL.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUEMOJIEKYJIbIOCH30J1a.

KJ1accam.
BhIsSBISITEI€HETUYECKYIOCBSI3b
MEX]Ty YTJIEBOAOPOIAMH Pa3IUIHbBIX
KJIACCOBUIIOATBEPKAATbEEHATNYUNE
YPaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKHUX PEeaKIUi
CHUCTIOIIb30BaHUEMCTPYKTYPHBIX
(dbopMyIT BEIIECTB.
XapakTepu3oBaTh UCTOUHUKH
YTJIEBOJOPOJHOIO ChIPbs (HEPTH,
IPUPOIHBINTa3,yroib),cCI0COOBINX
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TOYyYaeMBbIX IPU ITOM
IPOIYKTOB.
Hcnonbs30BaTh0o01LIEHAYYHBIE
METO/Ibl TO3HAHUS

IPU CaMOCTOSITEIIBHOM
IUTAaHWPOBAHUU,TPOBECHUHNH
OMHUCAaHUU XUMUYECKOTO
AKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaThIpaBuiIaMOe30macHOM
paboThI B 1a00OpaTOpuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM
HocyAbl M 000PYI0OBaHUS, a TAKKe
IpaBUJIaMOOpPAaIlIEHUSCBELIECTBAMU B
COOTBETCTBUH C HHCTPYKLHUSAMU
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IIpasunoapomamuyrnocmu, npumepsl
ApPOMAMUYecKUx cOeOUHeHU.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUYECKHECBOMCTBAOEH301aNEr0
FOMOJIOTOB: PEAKIIMU 3aMEIIICHUS
BOCH30JIbHOMKOJIBIIEUYTJICBOAOPOTHOM
paauKale, peakuuy NpUCOCINHEHNS,
OKHCJICHHE TOMOJIOI0B O€H301J1a.

Peaxyuusnexkmpoghunvrozozamewsenus. Ilp

eJCTaBJICHUE 00 OPUEHTUPYIOIIEM
JIEHCTBUN 3aMECTHUTENICH B OEH30JbHOM
KOJIbIIE Ha MPUMEPE ANKUIBHBIX
pauKanoB,KapOOKCUIHHOM,
TUAPOKCHITLHBIN, aMUHO-HHATPOTPYTITI,
aTOMOB TaJIOTEHOB.

OcoOeHHOCTH XUMHUYECKUX CBOMCTB
ctupona. [lomumepusanus ctupoda.
CrocoObIToTyYeHUSUTIPUMEHEHHE
apOMaTUYECKUXYTIIEBOIOPOIOB

2.4

[IpupOIHBIENCTOYHUKHT
YIJIEBOJOPOJIOB U UX
nepepadboTKa

[Tpupoausriiras.llomytasieHe D TIHBIE
ra3sl. HeTh u € mpoucxoxaeHue.
KaMeHHBIYTOJIBUTIPOTYKTHIETO
nepepadboTKU.

Crioco6bl iepepaboTku HeTH:
NepPEroHKa,KPEKUHT (TEPMUYECKUH,

KaTaJIUTHUYECKUM ),pr()OPMHHT, TUPOITU3.

[IponyxTeinepepaboTkunedTH,

BBINOJIHEHHUSIA00PATOPHBIXOIBITOB
U MPAKTUYECKUX paboT

HOTOJTy YeHHIOMH3Y YCHU IO
OpPTaHMYECKUX BEIIECTB.
[IpencTaBasThpe3yIbTaThI
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHU COOTBETCTBYIOIINUX
peaKMiuAenaThBEIBOIBIHANX
OCHOBE.

[TpoBOAUTHBHIYHCICHUS

VTS OTIPEJICIICHUS] MOJICKYIISIPHOM
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA

MMOYPAaBHCHUIOXMMUYECKOUPEAKIINU 1

10 MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOAIIUX B €r0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CrOpaHusl.
CamocTosATENBHOILUIAHUPOBATHU
OCYLIECTBIIATH CBOIO
IIO3HABATEIIbHYIO IEATEIbHOCTD;
IIPUHAMATh AKTUBHOE y4aCTHE
BIPYIIIOBONY4E€OHONACSITENTEHOCTH
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UXITPUMEHEHHEBIPOMBIIIICHHOCTH

B OBITY.
['eHeTHyeCcKasCBAZBMEXK Ty Pa3TUIHBIMU
KJIaCCaMUYTJIEBOJIOPOIOB

2.5

["aoreHnpon3BOTHBIC
yTJIEBOAOPOAOB

DNEKTPOHHOECTPOCHUE
rajoreHOINPOU3BOIHBIXYTIIEBOAOPOIOB.
PeakimmnzamenienusraioreHa

Ha TUJIPOKCHUI, HUTPOTPYIIIY,
UAHOTPYMITY, AMUHOTPYIIITY.
JlericTBUEHArajJoreHnponu3BOAHBIE
BOJITHOTO Y CIIUPTOBOI'O pacTBOpa
menoun. Bzaumopernicteue
JINTaJI0reHaJIKAHOBCMArHUEMHULIMHKOM.
[ToHsTHE O METAIITOOPTAHUYECKUX
coequHEHMAX. Mcnoap30BaHue
rajoreHNPOU3BOHBIXBOBITY, TEXHUKEH B
CHHTE3E.
IKCIEePUMEHTATIbHbIEMETO/IbI
U3yYeHUsIBelleCTBUUXIIPEBPAIIleHHIA:
e JleMOHCTpauuu:

— J€MOHCTpanusI(pU3NIeCKUXCBOUCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— KaueCTBEHHBIC PEAKIINHU
YTJIEBOJIOPOJIOB Pa3IMYHbBIX KJIACCOB
(oOecrBeUYMBaHNEOPOMHOMMITUHOTHOM
BO/IbI, PACTBOpA MEPMaHraHaTa Kajaus,
B3anMOJIciicTBHealleTHIICHA
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CaMMHaYHBIMPACTBOPOMOKCHAA
cepedpa);

— 00pa3ubIIIacTMACC,KayuyKOBU
PE3UHBI;

— komtekun«HehTe»u«Yromny;

— Buaeo¢pparmeHT«Bynkanuzanus
PE3UHBI.

e JIabOpaTOPHBIEONBITHI:

— O3HAKOMJIEHHE C 00pa3naMu
IUIACTMACC,Kay4yKOBUPE3UHBL;

— MOJIEIIMPOBAHUEMOJIEKYJ
YTJIIEBOJOPOJIOB U
raJIor€HONPON3BOAHBIX;

— TOJlyYeHHEMETaHANN3YyYECHHUEETO
CBOMCTB;

— TIOJIy4YE€HHMEAleTHIICHANU3yYEHUEETO
CBOMCTB.

e [IpakTuecknepadoThI:
Nel.ITonyueHnesTuIEeHAaMN3y4EHUE €TO0
CBONCTB.

e PacuéTHbIe3a1auu:

—OIIpeAeICHNE MOJIEKYJIIIPHON
(OopMyIIBIOPTaHNYECKOTOBEIIECTBA
IOMaCCOBBIMJIOJISIM aTOMOB3JIEMEHTOB,
BXOJISAILIMXBETOCOCTAB;
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—HaX0KJICHUEMOJIEKYIISIPHOU (DOPMYITBI
OpPraHMYECKOTO COEIUHEHHS 110 Macce
(00BeMy) IPOIYKTOB CTOpaHUS;
PacuETHINOYpaBHEHUIOXUMHYECKOM
peaKIuu

Hroronopazneny
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Paznen3.Kucaopoacoaep:xamueopranudecKuecoeIuHeHUus

3.1

Crouptel. DeHo

11

[IpenenbHbpICOTHOATOMHBIECTTUPTHI.
Crtpoenuemornekya(Hanmpumepe
MeTaHoJIandTanosa).l'oMonoruueckui
pan, obiast popmyia, U30Mepus,
HOMEHKJIaTypa U KiaccupuKaus
crupToB. PU3HNYECKHUE CBOMCTBA
crupToB. BogopoaHas CBs3b.
XUMHUYECKHUE CBOMCTBA: PEAKIIUU
3aMelleHus, IeTUIpaTaluu,OKUCIICHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTraHUYECKUMH KHUCITOTaMHU.
KauecTBeHHasipeakiusiHa0JHOATOMHBIC
crupThl. U3noI0rNYEcKOe NeCTBUE
ATaHOJIa U METaHOJIa HA OPraHUu3M
yenoBeka. CriocoObl MOJy4YeHus U
IPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTeie 2¢upsl, HOMEHKIIATYpA U
nzoMepus.Oco6eHHOCTU(DU3NIECKUX U
XMMHUYECKUXCBOWCTB.

PaCKpBIBaTB CMBICJI U3Yy49aCMbIX

MOHSATUM (BBIJCTSATh UX XapaKTEPHbIE

MPU3HAKU )UTIPUMEHSATHITUTIOHSITUS
IIpY ONUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OT/ICJIBHBIX (DAKTOB U SBJICHUM.
Hcnionb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
MOJIEKYJISIPHBIXUCTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI)
(hOPMYIIKHCIOPOICOACPIKAIINX
OPTaHUYECKHUX BEIIIECTB.

VY cTaHaBIMBaTHIIPHUHAIIC)KHOCTD
KHCJIOPOJ0COIePIKALINX
OpPraHUYECKUXBEIIECTB

KOIPEIEeIEHHOMYKJIACCYTIOCOCTaBY U

CTPOCHUIO, Ha3bIBATh UX
MOCHUCTEMATUYECKONHOMEHKIIATYPE;
IPUBOJAUTHTPUBHAIILHBICHA3BAHMS
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MHOroaTOMHBIECTUPTHI: ATHUIICHTJIUKOJIb
U runepuH. OU3NUYeCKUeNXUMUYECKHUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aUMO/ICHCTBUE C OPTaHUYECCKUMHU U
HEOPTraHUYECKUMH KHUCIIOTaMU,
KaueCTBEHHAsIPEAKIIUS
HaMHOTOATOMHBIECITUPTHI.
Du3NOJIOTHYECKOCICHCTBHUE

OTAEIBHBIX MPEICTABUTEIIEN

KM CJIOPOJICOJICPIKAINX COCTMHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
IpUMEHEHue, PU3NIEeCcKue U
XMMHUYECKHE CBOMCTBA, BaXKHCHUIIINE
CIIOCOOBITIOTYYCHUSTIPEACTABUTEIICH
Pa3IUYHBIX KJIACCOB
KUCIJIOPOJCOIEpKAIMX COCTUHECHNU;

Haoprannsmuenoneka.Crocoos
MOJTYICHUS ¥ TIPUMCHCHHE
MHOTOAaTOMHBIX CITUPTOB.
®enon.CTpoeHNEMOIEKY b, B3ANMHOE
BIIUSIHUE TUAPOKCOTPYIIIHI U
OeH30JbHOTO siipa. Du3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (peHo1a.
KauecTBennbiepeakiiuu HaQeHOM.
Toxcuunocth Peromna. CriocoOb
noJly4eHUsIunpuMeHeHuedeHona.
denondopManpaeruIHasICMOI

3.2

KapOonunbHbie
COCIMHEHUS:

aJIBJICTUIBI U KCTOHBI.
KapOoHOBBIEKUCIIOTHI.

CrnosxxHblie dUPBHI.
Kupsbl

21

KapOoHunbHBIECOS AMHEHUS : aJThCT UTbI
1 KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHWJILHOM TPYTIIBI.
I"'omoorndyecKkuepsabIaibIeTHI0BU
KETOHOB, 00111ast hopMyia, H30OMEPHSI
WHOMEHKJIaTypa. DU3nuecKuecBOMCTBa
aJIbJICTHIOBUKETOHOB.

BBISIBIISITh TEHETHYECKYIO CBS3b
MEXTYHUMHUUIIOITBEPKIATHEE
HAJIMYHAC YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKLHI C UCTIOIb30BAHUEM
CTPYKTYPHBIX (hOPMYJI BEIICCTB.
[ToaTBepk1aTh Ha KOHKPETHBIX
IpUMepaxxapakTeP3aBUCUMOCTH
PEaKIIMOHHOM CITOCOOHOCTH
KHACIIOPOJICOAEPIKAIINAX
OpTaHWYECKUXBEIICCTB
OT(PYHKITMOHATHHBIXTPYTII
BCOCTaBEUXMOJICKYJI,B3aIMHOTO
BJIUSTHUS @aTOMOB | TPYIIIT aTOMOB
B MOJICKYJIaxX; a TAKXKe

OT OCOOEHHOCTH peaan3aiuu

Pa3INYIHBIXMCXAHU3MOBIIPOTCKAHUA

peaKuuu.
OnuchIBaThCOCTAB,XUMUYECKOE
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XUMHUYECKHUE CBOMCTBA AJIbAETHJIOB U
KETOHOB (peaKIMu MPUCOCTUHEHU).
lIpedocmasnenueomexanusmepeaxyutl
HYKIIeOQUIbHO20 NPUCOEOUHEHUS.
OxkwuclieHue anbJeruoB, KaueCTBEHHbIE
peakmu anpaeruaoB. Crocoos!

MOy YeHUSUITPUMEHEHUEANbIETUIOBU
KETOHOB.

OZIHOOCHOBHBIETIPEIETTbHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH

CTPOEHMS MOJIEKYJI KApOOHOBBIX KUCIIOT.

N3omepusinnoMmenknaTypa.duznueckue
CBOWCTBA, BOAOPOIHBIE CBA3U.
XUMHUYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKiys dTepupuKaIHH,
peaKMuCy4yacTUEMYTIIEBOJOPOIHOTO
panukana.
[ToHsTHEOTPON3BOIHBIXKAPOOHOBBIX
KHUCJIOT: CJIOKHBIEDDUPBI,aHeUOPUObL,
2ANI02eHAH2UOPUOBL, AMUOBL, HUMPUTIDL.
Oco0eHHOCTH CBOMCTB MypaBbUHON
KHCJIOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTHCBONCTBHENPEAETBHBIXU
apoOMaTHUYECKHX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KUCIIOT,
TUIPOKCUKAPOOHOBBIXKUJIIOT.

CTPOCHHUE U TPUMEHEHHUE )KUPOB U
YTJICBOJIOB, XapaKTEPHU30BaTh UX
3HaYCHUEIISHKU3HEACSITEIbHOCTH
OpPTaHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JCHCTBUS
HaKUBBICOPTAaHU3MBIOTIPEIETICHHBIX
KHUCITIOPOJICOIEPIKAIINX
OpPTaHUYECKUX BEIICCTB U MOSCHSTH
Ha IPUMEPAXCIIOCOObI YMEHbBIIICHUS
¥ TIPEIOTBPAIICHIS MX BPEIHOTO
BO3/ICHCTBUSTHAOPTAHN3MYEIIOBEKA.
Hcnons3oBath 001I€HAYYHBIE
METO/IbI TIO3HAHUS

IIPY CaMOCTOSITETLHOM
TUTAHWPOBAHUM, ITPOBEIICHUHH
OTIMCAaHUHM XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTopHbie
OTIBITHI U TIPAKTHYECKHUE PAOOTHI).
CrnenoBarbnpaBuiiaM0e30macHOM
paboThI B TabopaTopuu

IIPYU UCTIOIB30BAHUH XUMUYECKON
TIOCY/IbI U 000PYIOBaHHUS, a TAKKE
IpaBUIaMOOPAIICHHUSICBEIIIECTBAMU B
COOTBETCTBUH C HHCTPYKIIUSIMH
BBITIOJTHEHHUS JTA0OPATOPHBIX OIBITOB
U MPAKTUYECKUX paboT
MIOTIONTYYCHUION U3yYCHUIO
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[IpencraBuTeny BHICIIMX KAPOOHOBBIX
KHUCJIOT:CTeapUHOBAs, TAJIbMUTUHOBAS,
OJICUHOBAS, IUHOJIe8As,
JIUHONEH08aAKUCTOTHI. CIIOCOOBI
MOJTyYeHHUs ¥ MPUMEHEHNE KapOOHOBBIX
KHCJIOT.
Cnoxnbleddupsl. [ oMonoruyecKups/,
obmast popmyia, U30MepUs U
HOMEHKJIATypa.

XKupsl: ctpoenue, puanyeckue u
XUMUYECKUECBOUCTBAXKUPOB:TUIPOIIN3 B
KHUCJIOW U ETTOYHOU Cpeiax.
Oco0EeHHOCTH CBOMCTB KHUPOB,
COJICP>KAIIUXOCTATKUHEPEAETbHBIX
AKUPHBIX KUCTOT. JKUpbI B IpUPOJE.
MpbLT4 KaK COJIM BBICIINX KapOOHOBBIX
KHCJIOT, uxMoromuieeaencraue.llonsmue o
CUHMEMUYeCKUX MOUUX CPeOCmeax

(CMC)

OpraHMYECKUXBELIECTB.
[IpencraBiATbpe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUI COOTBETCTBYIOIINUX
peaKLMNIeIaTbBbIBOJBIHANX
OCHOBE.

[1poBOAUTHBBIYUCIICHUS

JUTSI ONIPEICIIEHUS MOJIEKYJISIPHON
bopMyJIbl OPraHUYECKOTO BEIIECTBA
[I0YPaBHEHUIOXUMHUYECKONPEAKIINU
Y TI0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOAAIINX B €r0 COCTaB,
a TaK)Ke Ha OIPEEIICHUE JOJIN
BBIXOJIa IPOAYKTA pEaKIUU

OT TEOPETUYECKH BO3MOXKHOTO.
CamoCTOATENBHOIUIAHUPOBATHN
OCYLLIECTBIISITH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
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3.3

YrneBoasl

OO0m1as xapakTepucTUKa yTIIEBOJIOB.
KnaccudukanusyrieBogoB(MOHO-, 1~ U
MOJIMCaxapuabl).
Momnocaxapuabl:TiIioKo3a,PpyKTo3a,
pubo3a, ranakTo3a, 1e30KCUprud03a.
duznyeckre CBOMCTBA U HAXOXK]ICHUE
Bripupoae.@orocunre3. Onmuueckas
usomepus. Konvuamo-yennas
MmaymomepusHanpumepemoieK) vl

MPUHUMATh AKTUBHOE y4acTHE
BIPYIIIOBONY4E€OHOMACSITETFHOCTU
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2NI0K03bl, npoexyuuXeyopca, o-uf-
aHomepwvl 2I0KO3bl.
XUMHAYECKUECBOUCTBATTTIOKO3BL:
Cy4aCTUEMCIIUPTOBBIXUATBIETUAHOM
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TIFOKO3BI.
[IprMeHEHUETTIOKO3bI,e€3HAUCHHE B
KU3HEAEATEIbHOCTA OPTaHU3Ma.
Jucaxapusl: caxapo3a, MajlbT03a U
J1akTo3a. BoccTanaBimBaromme u
HEBOCCTAHABJIMBAOLIUEINCAXAPUIBL.
IM'maponuscaxapo3bl. Haxoxaenue B
IPUPO/JIC U IPUMEHEHHUE.
[Tonucaxapuabl:KpaxMai,ITHKOTEHU
1es0I103a. CTpOeHUEMaKpOMOJIEKY T
Kpaxmasa, IIMKOTeHa U TEJUTI0JIO3HI.
duznyueckre CBOMCTBa Kpaxmasa u
1EJUTI0103b1. X MNMUYECKHUECBOMCTBRA
KpaxMasna(Tuaposan3,KadyeCTBeHHAs
peakus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3Gupon
uesutto03bl). [lonsitue
00MCKYCCTBEHHBIXBOJIOKHAX(BUCKO3a,
alleTaTHBIN LIETIK).
JKCIepUMeHTATbHbIEMETO/IbI
U3y4YeHHsIBellleCTBUMXIIPeBPALLIEHUA:
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e J/[emoHCTparuu:

— CBOWMCTBaCIUPTOB:PACTBOPUMOCTh
B BO/JI€, B3aUMO/JICHCTBUE ATAHOJIA
CHATPUEM,O0KUCIIEHUEATUIIOBOT OCIIUPTA
JTUXPOMATOM KaJivs (BO3MOXKHO
MCIIOJB30BaHUE BUIEOMATEPHUAIOB);

— Ka4yeCTBEHHbBICPEAKIIMUAIIB/ICTUIOB:
C aMMHA4YHbIM PACTBOPOM OKCHJIA
cepedpa u rugporcuioM meau(Il);

— XAMHWYECKHUECBONCTBAPACTBOPA
YKCYCHOM KUCITOTHI.

¢ JIaGopaTOpHBICOMBITHI:

— peaKUANIUIEPUHACTUAPOKCUIOM
menu(Il);

— OKHCIJICHUE 3TUJIOBOTO CIIUPTA
BAJIbJAECTUAPACKATIEHHOUMEHON
ITPOBOJIOKO;

— B3aMMO/ICHCTBUEPACTBOPATTFOKO3BI
c rungpokcuaom menu(Il);

— B3aUMOJCHUCTBUEKPAXMATACUOIOM.
e [IpakTuecknepaboThI:

Ne 2. Pemenue skcnepuMEeHTaIbHBIX
3anaunoteMe«CnupThin(EeHObI»;

Ne 3. Pemenue skciepuMeHTaIbHBIX
3agaunoreMe«KapOOHOBBICKHUCIIOTHI.
Cnoxubie 3GupbD).

e PacuéTHbIe3a1auu:
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— OIpeneneHNe MOJICKYIIIPHON
(hopMyJIBIOPTaHUYECKOTOBEIIECTBA
MTOMaCCOBBIMIOJIIMATOMOBYJIEMEHTOB,
BXO/JISIIIIMX B €T0 COCTaB; M0 Macce
(0o0BeMy) IPOIYKTOB CTOpaHus;

110 KOJIMYECTBY BeIIecTBa (Macce,
00BEMY )IPOAYKTOBPEAKIIUU U/ UITU
UCXOJHBIX BEILECTB;

— pelmeHuepacYETHBIX3a0a4
HAOTIpeIeNICHUETOIUBBIXOJAIPOAYKTA
peaxkuy OT TEOPETUUECKHU BO3ZMOKHOTO

Hroromnopasneny

41

Pa3nend.A3orcoaep:kammeopraHnyecKuecoeInHeHnst

4.1

AMUWHBI.
AMUHOKHCIIOTHI. beku

12

AMUHBI — OPraHUYECKHE MPOU3BOIHBIC
ammMuaka. Knaccudukanus aMuHOB:
anudaTUIeCcKue U apOMaTUYECKUE;
MIEpBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
CrpoeHue MoJiekyJ, oomast popmya,
M30MEepUs,HOMEHKJIATypauPpu3nuecKre
cBolcTBa. XUMHUECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHKE, PEAKIINU
cazotucroiikucioroi. Conu
AJIKWJIaMMOHHUS.
AHWIMH-TIPE/ICTAaBUTETLaMHUHOB
apomaTtudeckoro psjaa. CTpoeHue
aHuMHA. B3auMHOEBIUSHUETPYTITT

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKU )UTIPUMEHSATHITUTIOHSITUS
IIpU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJIS COCTABJICHUS
MOJEKYJISPHBIXUCTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOM)
dbopmyJ1 a30TCOACPIKAITUX
OpPraHUYECKUXBEILIECTB.
Ornpenenarb NPUHAIICKHOCTD
a30TOCOJIEpPKAILIUX BEIIECTB
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aTOMOB B MOJICKYJIE aHUJINHA.
OCc00EeHHOCTUXUMHYECKHUXCBOUCTB
aHwiMHa. KauecTBeHHbBIE peaKkuu

Ha aHMWJINH.
CnocoObITIoTyYeHUEUTIPUMEHCHHE
anupaTUICCKUX aMUHOB ¥ aHWJIMHA

U3 HUTPOOEH307Ia.

AmuHOKUCIOTEL. HOMeHKIIaTypa u
nzomepus. OTaenbHbIe NPEeACTABUTEIN
O-aMHUHOKHCJIOT: TJIUIUH, aJJaHuH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma,iusul, yucmeur . Onmuueckas
uzomepusi AMUHOKUCIOM:
D-ulL-amunoxuciomeor.

duznyeckrue CBOMCTBA aMUHOKHCIIOT.
XHUMHMYECKHE CBOMCTBA aMMHOKHUCIOT KaK
aM(OTEepHBIXOPTraHUYECKUXCOCTMHEHU,
peakius MOJUKOHICHCAIlu1,00pa30BaHNe
MICMITUIHOM CBSI3U.
buonornueckoe3HaueHMEAMHUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoHbIe MOJUMEPHI.
[TepBuyunasi, Bropu4Hasi U TpeTUIHAs
CTpYKTypa O0enKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THIPOJIU3,
JICHATypalus,KayeCTBEHHbICPEAKIINU
HaOEIKH.

KOMPEAECICHHOMYKJIACCYIIOCOCTaBY U
CTPOCHUIO, Ha3bIBATh UX
MOCUCTEMATUYECKOMHOMEHKIIATYPE;
MIPUBOJINTH TPUBHUAJIbHBIC HA3BAHUS
OTAEIBHBIX MPECTABUTEIICH.
XapakTepu30BaTbCOCTaB,CTPOCHHUE,
puUMeHeHHE, GU3UICCKHUE U
XUMHUYECKHE CBOMCTBA, BAXKHEHUIIINE
CITOCOOBI MOTYUYCHHS TUITHYHBIX
NpeACTAaBUTENIEH a30TCOAepIKAIIUX
COCTUHEHU.
OnuchIBaTHCOCTAB,CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIIKOB;
MOSICHAThHAIIPUMEPAX3HAUCHUE
OCITKOBIIIIOPTaHN3MaYEIIOBEKA.
[TpoBOAMTEBBIUUCIICHUS

JUJIS1 OTIPEICJICHUSI MOJICKYJISIpHOM
(dhopMyJIBl OPraHMYECKOTO BEIIeCTBA
110 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIINX B €TI0 COCTaB,
aTaK)XEMOoypaBHEHUSIMXUMHUYECKUX
pEaKIUH.
Hcnonp3oBaTho011IeHAYYHBIC
METO/IbI TO3HAHHUS

IIPU CaMOCTOSTEIIbHOM
MJIAHUPOBAHUM, ITPOBEICHUU U
OINMMCAHUHU XUMHUYECKOTO
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llonamue 06 azomcoodeparcawjux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypunossie
ocHosaHnus. Hykneunogviexuciomoi:
cocmas, CmpoeHueudUo102u4ecKoe
pob.

IKCNePUMEHTATIbHbBIEMETO/IbI
H3yYeHHUsIBelleCTBUUXIIPeBPallleHHIi:
e J/[emoHCTparuu:

— pacTBOPEHUEOEIKOBBBO/IC;

— JIeHaTypanusOeIKOBIPUHATPEBAHUY;
— I[BETHBICPEAKIIUUOECIIKOB.

e [IpakTuecknepadoThI:

Ne4 .PemenneskcriepuMeHTanbHbIX
3a/1a4 Mo TeMe «A30TcoIepKame
OpraHUYECKUEe COCTUHEHUS,;
NoSPemenneskcnepuMeHTalbHbIX 3a/1a4
1o Teme «Pacrno3HaBaHue
OPTraHUYECKUXCOCTMHEHUI.

e PacuéTHbIe3a1auu:

—OIpEeIeIIEHUE MOJIEKYIAPHON
(bopMyITBIOPTaHUYECKOTOBEIIECTBA
MIOMAaCCOBBIM/IOISIMATOMOBYJIEMEHTOB,
BXOJSIINX B €r0 COCTaB; MO Macce
(00BEMyY) TTPOTYKTOB CTOPAHUS;
MTOKOJIMYECTBYBEIIECTBA(MaCCE,

JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHIUIIPAKTUYECKUEPAOOTHI).
CamMocTOATENBHO IIIIAHUPOBATH U
OCYIIECTBIIATH CBOIO
IIO3HABATEJIBHYIO JEATEIBHOCTD;
IPUHUMATh AKTUBHOE y4aCTHE
BIPYIIIIOBON YUEOHOWUIEATENBHOCTH
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00BbEeMY )ITPOAYKTOBPEAKITUN

W/WTN UCXOHBIX BEIIECTB;
—pelnieHnepacu€THRIX3a1a9
HAOTIpEICICHUEI0TUBBIXOJAPOAYKTA
PEaKIuu OT TEOPETHUECKHA BO3ZMOXKHOTO

Hroronopazneny 12

Pa3nenS.BbicokoMO/IeKy IS PHbIECOCAUHEHUS

5.1 | BeIcOKOMOJIEKYISIPHBIE 6 OcCHOBHBIE TIOHATUSA XUMHU Bitanersrn3yyaeMbIMUXUMUYECKUMU
COEIMHEHUS BBICOKOMOJIEKYJISIPHBIX COE€TUHEHUI: HNOHSATUSMU: PACKPBIBATh CMBICIT

MOHOMEDP, OJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALNH, CPEAHIA
MOJIEKyJIsIpHasgsMacca.OCHOBHBIEMETOIBI
CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUN — ITOJIMMEpPU3aLUs U
NoJIMKOHIeHcauus. [Ipedcmasnenue

0 cmepeopezyiapHocmu u
HAOMOJEKYIAPHOUCMPYKIYpe
NOUMEPOB,3A8UCUMOCTIECEOUCTE
NOJIUMEPOBOMUXMONEKYIAPHO20U
HAOMOJLEKYIAPHO20 CIMPOCHUSL.
[Tomumepubie Matepuansl. [1Inactmaccer
(MOJIMATUIICH, TTOJIUIIPOTTHIICH,
NOJINBUHWIXJIOPU, TOJUCTHPOJL,
MOJIMMETUIIMETAKpUJIaT, NOJTMKAPOOHATHI,
noJidTUIeHTepeTanar). Y Thuiusamus u
nepepadoTKa MIaCTHKA.
DnacToMepbl:HaTypaibHbIH,

M3Y4aeMbIX TTOHATHI ¥ IPUMCHSITh
9TH TIOHATHS TIPH ONMMCAHUU COCTaBa
U CTPOCHUS BBICOKOMOJIEKYJIIPHBIX
OPTaHUYECKHX BEIECTB,

1100 bSICHEHUSIOTICTLHBIX(DAaKTOB 1
SIBIICHU.

Hcnonb30BaTh XUMUUECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
CTPYKTYPHBIX (POPMYIIBEIIIESCTB
(MOHOMEPOB U MOJMMEPOB) U
YPaBHEHUUPEAKLIUUIIOINMEPU3ALIUU
U TIOJIMKOHICHCAIIHH.

OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBICCBOMCTBAUIIPUMEHEHHUE
Kay4yKoB, Hanbosee
pacrpocTpaHEHHBIXBHIOBILIACTMACC
1 BOJIOKOH.
Hcnonp30BaTh0o0IIICHAYYHBIC

48



denepanpHaspadbouasaporpammalXumus. 1 0—1 1kmaccer(yriay6aEHHBIITYpPOBEHB)

CUHTETHYCCKUEKayuyKn(OyTaIneHOBBIMH,
XJIOPOIPEHOBBIH, U30MTPEHOBBIN) U
CWJINKOHEBI. Pe3nHa.
BonoxkHna:HaTypasibHbIe(IEPCTh,IEINK),
HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHUE BOJIOKHA
(KarpOHUJIABCaH).

llonumepwvl cneyuanbHo2o Ha3HAYEHUs]
(meghnoHn, Kesnap, 31eKmponposoosujue
noaumMepsl, 6UopaznazaemvlenoIuMepsbl).
JKCNepUMEeHTATbHbIEMETO/IbI
U3yYeHHUsIBelleCTBUUXIIPEBPAIIleHHIA:

e J/[emoHCTpaIuu:

—03HAKOMJICHHE ¢ 00pa3IiamMu
MPUPOAHBIXUUCKYCCTBEHHBIXBOJIOKOH,
MJ1aCTMACC, Kay4dyKOB.

o [IpakTuecknepalboThI:
No§8.PenienneskcnepuMeHTalbHbIX 3a/1a4
o Teme «Pacmno3HaBaHue

METO/]IbI
MO3HAHUSIIPHUCAMOCTO
ATETLHOM

IUTAaHWPOBAHUU, TPOBEICHUHIH
OMHUCAaHUU XUMUYECKOTO
JKCIepuMeHTa (J1a0opaTopHbIe
ONBITBIMIIPAKTUYECKUEPAOOTHI)

TUIACTMACCHUBOJIOKOH
Hroronopasneny 6

OBHIEEKOJIMYECTBO 102

YACOBIIOITPOTPAMME
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11 KJIACC

HaumenoBanue

Ne KommuectBo OCHOBHBIEBUABIAEATETHLHOCTH
pa3aenoB U TEM IIporpamMmmHoecoaepxaHue

n/m 9acoB 00y4aronmxcst

ydeOHoronpeamera
Pa3znenl.TeopeTnueckneoCHOBLIXMMUH
1.1 | Ctpoenue aroma. 9 Atom. CocTaB aTOMHBIX SIIEP. PackpbIBaTh CMBIC]T M3y4aeMbIX
[TepnoauueckniizakoH XUMHAYECKUN dJIEMEHT. M130TOIEL. MOHSATUM (BBIJCTSATH UX XapaKTEePHbIE

u [lepnonnueckas
CHUCTEMAa XUMHYECKUX
AJIEMEHTOB
JI.1.MenneneeBa

Kopnyckynapno-eonnosoti oyanusm,
0BOUCMBEHHAANPUPOOAIIEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0YEK
aTOMOB, K8AHMOBbIE YUCIA.
DHEpPreTUYecKrue ypoBHU U MOAYPOBHH.
Atomuble opouTtanu. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
aneMeHThl).Pacnipeenenne 3J1eKTpOHOB
110 ATOMHBIM OpOUTANIAM; HPUHYUN
MuHumMyma sunepauu, npunyun Ilaynu,
npasuno XyHoa. INeKTPOHHbIC
KOH(UTypanuuaToMoBaIieMeHToB [— IV
NEPUOJI0B B OCHOBHOM U BO30YKI€HHOM
COCTOSTHUU,3JIEKTPOHHBICKOH(PUTYpALIUH
MOHOB.

Tonsmueobsuepeuunuonuszayuu,

9HepauLU cpooCcmea K I1eKmpOoH).
DIIEKTPOOTPHULIATEIHLHOCTD.
[Tepnonnueckuizaxkonullepponnueckas

MIPU3HAKH ) AIIPUMEHS THI THITOHS THSI
IIPU OTNIMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OTJIETHHBIX (DAKTOB U SIBJICHUIA.
PackppIBaThCMBICTITIEPHOTUICCKOTO
3akoHa [[. 1. MenaeneeBa u
JEMOHCTPUPOBATH €TI0
CHUCTEMATU3UPYIOIIYIO,
O0OBACHUTENIbHYIO U
POTHOCTHYECKYIO (QYHKIIUU.
XapakTepusoBaTh dJIEKTPOHHOE
CTPOEHUEATOMOB(BOCHOBHOMU
B030YXIEHHOMCOCTOSTHIH ) UHIOHOB
XUMUYECKUX 3JIeMEeHTOB |1 — 4
MIEPUOJIOB ¥ MX BAJICHTHBIE
BO3MOYXHOCTH, UCTIOJB3YS TTOHITHUS
S-, p-, d-3eKTPOHHBIC OpOUTAIIH,
ASHEPTreTUYECKUE YPOBHH.
OOBACHATH3aKOHOMEPHOCTH
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CHCTEMAXUMUYECKUXIJIEMEHTOB
JI.1. Menneneena. CBs3b
[Tepunoanyeckoro 3akoHa u
[Teproan4ECKOM CUCTEMBI XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOBHOOPA3yEeMBIXUMHUIIPOCTHIX U
CJIO’KHBIX BEILIECTB I10 IPyNIaM U
MeproiaM. 3HaAYEHHUE NEPUOIUYECKOTO
3akoHa /.. Menneneena.
IKCIepUMEHTAIBLHBIEMETOIbI
U3yYeHUsIBEelIleCTBUMXIIPEBPALLICHUI:
e JleMOHCTpanuu:

—BuabITabIUI «Ilepuonnueckas
CUCTEMaXUMHUYECKUXIIEMEHTOB

.. MennaeneeBa»

N3MCHCHHUSICBOMCTBXUMHYECCKHUX
3JIEMEHTOB U UX COCOUHCHUMN
10 TIEpUOJIaM U TpyIirnam
[IeprnoandeckoNCUCTEMBI

. 1. Mennaeneera

1.2

CtpoeHueBeniecTna.
MHuoroo6pazue
BEIIECTB

11

XHUMHUYECKasICBA3b. BUIBIXUMUYECKOMN
CBSI3U: KOBaJICHTHAas, MOHHas,
MeTamndeckas. MexaHu3Mbl
00pa3oBaHUs KOBaJICHTHOMN CBSI3H:
OOMEHHBIN U JOHOPHO-aKIENTOPHBIM.
DHeprus U ajavHa cBs3u. [1oysipHOCTS,
HAPaBJICHHOCTh W HACHIIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHble CBs3H.
Bopoponnasceszs.MexmonekynsipHbIe
B3aHMO/ICHCTBUS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHbIS
MIPY3HAKHU )UITPUMEHSITEITUTIOHSATUS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEILECTB, IJISI OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SBJICHUM.
OnpenensTbBUIBIXUMUYECKON

CBsI3M (KOBaJICHTHOM, HOHHOM,
METAJTTHYECKOM, BOJIOPOTHOM)
BCOECINHEHHUAX, THII
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BajleHTHOCTBEUBAJIEHTHBIEBO3MOKHOCTH
aToMOB. [ ubpuouzayus amomHvix
opbumaceti. CBsI3b 3JEKTPOHHON
CTPYKTYPBI MOJIEKYJI C UX
r€OMETPUYECKUMCTPOCHUEM
(HanmpuMepecoeTMHEHUIIIEMEHTOB
BTOPOIO MEPUOJIA).

[IpencraBienne 0 KOMIUIEKCHBIX
coenuHeHnx.CoCTaBKOMIUIEKCHOTO
MOHA: KOMILJIEKCOOOpa30BaTElb,
murasasl. KoopauHannoHHOE 4uco.
HomeHkitaTypa KOMIUIEKCHBIX
COE€IMHEHN.3HAYEeHUEKOMITIIEKCHBIX
coenqnuennii. [loustue

0 KOOPJIMHAIIMOHHON XUMUHU.
BemecTsa MOJIEKYJIAPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.
TUOBIKPUCTAITNYECKUXPEILIETOK
(CTpyKTyp) U CBOMCTBA BEILECTB.
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnsie pactBopsl. [Ipencrasnenue
0 KOJUIOMHBIX pacTBopax. CrocoOsl
BBIPAKEHUSIKOHIIEHTPALIMMPACTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B paCTBOPE,
MOJIIpHasKOHIeHTpauus. HacbleHHbIe
Y HEHACBIILIEHHBIE PACTBOPBHI,
pactBOopuMOCTb. Kpucramnoruaparsl.

KPUCTALINYECKOUPEIIETKN
KOHKPETHOTO BEIIECTBA.
OO0bsCHATbMEXaHU3MOOPa30BaHUS
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN).
OrnpenensaTbBaJICHTHOCTEUCTEIICHD
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB
BCOCIMHEHUAXPA3TNIHOTOCOCTABA.
OOBACHATH 3aBUCUMOCTH CBOMCTB
BEIIECTBOTBUIAXUMHICCKOMCBSIZH U
THIA KPUCTAJUIMYECKON PEIIETKH.
[TpoBOIUTHBBIYUCICHUS
CHUCIOJIb30BAHUEMITOHSTHS
«MaccoBasIOJSBEIECTBA B
pacTBOpe»
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KnaccupukanusmaomeHkiIatypa
HEOPraHMYECKUX BEILIECTB.
JKCIePUMEHTATIbHbBIEMETO/IbI
U3yYeHUsIBelleCTBUMXIIPEBPALLlCHU:
e JleMOHCTpauuu:
—MOJACTUKPUCTATUIMYECKUX PEIIETOK.

e PacuéTHrIe3aaun:
—CHCIIOIb30BAaHUEMIIOHSITHHN
«MAacCCOBasAI0ISIPACTBOPEHHOTO
BEIIECTBA», KMOJITPHASKOHIICHTALIHS

1.3

XUMHYECKHEPEAKIINI

19

KnaccudukanusxuMuueckuxpeakimii
B HEOPTaHUYECKOW U OPTAHUYECKON
XUMUH. 3aKOH COXPaHEHHUS MacChl
BELIECTB;3aKOHCOXPAaHEHUSIU
pEeBPAILICHUSIHEPTUMITPUXUMHUYECKUX
peakumsx. TernoBbie 3G hHeKThI
XUMHUYECKUX PEaKIUH.
TepmoxumMudeckrne ypaBHEHHUS.
CKOpOCTh XUMHYECKOM pEaAKIINH, €€

3aBUCUMOCTH OT Pa3JIMYHbBIX (HaKTOPOB.

I'oMOreHHBIEUreTEPOreHHBIEPEAKIIU Y.
Kartanus n kaTanuzaTtopsl.
OO6patumble U HeOOpaTUMBbIE PEAKIIMH.
Xumnueckoe paBHoBecue. Koncranrta
XUMHUYECKOTO paBHOBECHUS. DaKTOPHI,
BIIMSIOIIMEHANONI0KEHUEXUMUYECKOTO
paBHOBECHS: TEMIIEpATYpa,laBICHHE

PackpbIBaTh CMBICI H3y4aeMbIX
NOHATUHN (BBIIEISITh UX XapaKTEPHBIE
NPU3HAKHU )UTIPUMEHSATITUIIOHATUS
IIPY OIMCAaHHUH COCTaBa U CTPOEHUS
BEIIECTB, IS OOBICHECHUS
OTJENbHBIX (DAKTOB U SIBJICHU.
KnaccuduiupoBarb XuMuyeckue
peakuMunopa3INYHbIMIIPU3HAKAM
(4nciy U COCTaBy pearupyrommx
BEIIECTB, TEIIOBOMY 3P (DEKTy
peaKkiu, U3MEHEHHIO CTETIEHEN
OKHUCJICHUS DJIIEMEHTOB,
00paTUMOCTH,y4aCTHIO
KaTanu3aTopa u T.I1.);
CaMOCTOSITEIbHOBLIONPATH
OCHOBAHUS U KPUTEPUU
IUIAKJIacCU(DUKALIMUXUMUYECKUX
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HKOHIOCHTPAIWUBCUICCTB,YyIYaCTBYIOIIIHUX B

peakumu. [Ipuniun Jle [laTense.
DNEKTPOIUTUYECKAS TUCCOIUAIIA.
CuiibHBIE U CJTA0bIE AJIEKTPOJIUTHI.
Crenenb nucconuanuu. Honuoe
npouzeedenuesodvl.CpeilaBoIHBIX
pPacTBOPOB:KUCIIOTHAS, HEUTpaIbHAas,
niesnouHas. BogopoaHslil mokasarenb
(pH) pactBopa. ['maponus conei.
Peakumu noHHOrO0 0OMEHa.
OKHUCIHUTENEHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. CTEneHb OKUCICHUS.
OKucIuTeNnb 1 BOCCTAHOBUTET.
[Ipouecce! okucieHus u
BOCCTAHOBJICHU. BaxkHeume
OKUCIIUTEIIMUBOCCTAaHOBUTENIN. MeTo 1
AJIIEKTPOHHOTO OanaHca. DIEKTPOIU3
pacTBOPOB U PaCIJIaBOB BEIIECTB.
IKCIepUMEHTAIbHbIEMETO/IbI
U3YyUYEeHUS BelleCTB U UX
NpeBpaLleHUI:

e JleMOHCTpanuu:
—pa3oKEHUENEPOKCUIABOI0PO/IA B
MPUCYTCTBUM KaTaIu3aTopa.

¢ JlaGopaTOpHBICOMBITHI:
—TMPOBEACHUEPEAKITUHNOHHOTO OOMEHA;

peaKuuu.
OOBACHATH3aKOHOMEPHOCTH
MPOTEKAHUSIXUMUYECKUXPEAKIIUN C
Y4ETOM UX SHEPTETUUECKUX
XapaKTEePUCTHK,XapaKTePU3MEHECHHS
CKOpPOCTH XMMHUYECKOU PEAKLIUH
B3aBHUCUMOCTHOTPA3TUYHBIX
(bakTOpoB, a TaK)Ke XapakTep
CMEILCHUSIXUMUYECKOTOPaBHOBECHS
1O/, BJIUSIHUEM BHEIIHUX
BO3JICUCTBUIN (TPUHLIUI

Jle lllaTenbe).
PackppIBaTbCyIIHOCTB:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX
PEaKIUUIIOCPEACTBOMCOCTABICHUS
AJIEKTPOHHOTO OajaHca dTUX
peaKkIuii;peakIninOHHOr000MEHa
IIyTEM COCTABJICHHS UX MMOJHBIX U
COKpaIEHHBIX MOHHBIX YPaBHEHHUI;
peaAKUMM TUAPOIIN3a, PEAKIUN
KOMILJIEKCOOOpa30BaHUs
(HanpUMeperuAPOKCOKOMILIIEKCOB
[MHKA U aJTIOMUHUSA).

[IpoBOIUTH U ONTUCHIBATH
XUMHUYECKUHN SKCIIEPUMEHT:
ONIPENIEIICHUE CPENIbI BOJHBIX
PacTBOPOBBENIECTB;IPOBENCHUE
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—OIPENEIIEHUE CPENIbl PACTBOPOB
BEIIECTBCIIOMOIIBIOYHUBEPCAIIBHOTO
WHIUKATOPA.

o [IpakTiueckrepabOTHI:
Nel.BnustHuepa3muaHbIX pakTOpOB

Ha CKOPOCTh XMMHUYECKOU pEaAKIINH;
No2 .BnusauepaznuyHbIx GpakTopoB
HaI0JI0KEHUEXUMUYECKOTOPABHOBECHS;
Ne3. XumnuecknepeakiuuBpacTBOpax
3JIEKTPOIUTOB.

e PacuérHpie3anauu:

— PpacYETHIMACCHIBEILIECTBA
WINO0BEMAra3oBION3BECTHOMY
KOJIMYECTBY BEIIECTBA, MaCCE
UIMO00BEMYOTHOTOU3YyYaCTBYIOIIUX B
pEaKLMH BEILIECTB;

— BBIYHMCJIEHHE MAaCCOBOM JIOJH U
MOJIIPHOMKOHILIEHTPAlUUBEILIECTBA

B PacTBODE;

— BBIYHUCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA
PEAKLNU,ECTMOTHON3BEIIECTBIAHO B
BHJIE paCTBOpA C OINPEICICHHON
MAacCCOBOM JI0JIE€ paCTBOPEHHOTO
BEILIECTBA

pEaKIMMMOHHOT00OMEHa; U3yUeHHE
BIIMSTHUS PA3ITUYHBIX (DaKTOPOB
HACKOPOCTbPEAKIIMHUTION0KEHHUE
XUMHYECKOTO PABHOBECHSI.
CrnenoBaThIpaBUIaMIIONIb30BaHUS
XUMHUYECKOU MOCYA0U U
71a060paTOPHBIM 000PYOBAaHUEM.
[IpencraBisaTs pe3ynbTaThl
XUMHUYECKOT09KCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHU N
COOTBETCTBYIOIINUX PEaKIIUN
U/IeTIaThBBIBOIIHANXOCHOBE.
[TpoBOAUTH BEIYHMCIICHUS:
CUCTIONIb30BaHUEMIIOHSATHUS
«MaccoBasiJI0JIsBEIECTBA
BpacTBOPE»,aTaKKETIOYPaBHEHUAM
XUMHUYECKUX PEaKIUi, B TOM YHCIIe
TEPMOXHUMHUYECKUEPACUETHI

Hroronopazneny

39
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Pa3nen2.HeopranuyeckassxuMus

2.1

Hemeramibr

31

[TonoxxeHneHeMeTAILIIOB
BlleprnoanueckoicuCTEMEXUMUYECKUX
anemeHToB J[.M1. MenpeneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
du3znyecKrue CBOMCTBAa HEMETAILIOB.
AJIOTpOIUS HEMETAUIOB (Ha MpUMEPE
KHCII0Opoaa,cepbl,pocopanyrieposa).
Bonopon. [Tonydenue, puzndeckue u
XUMUYECKUE CBOMCTBA (pEeaKuu

C M€TaJUIaMU U HEMETAJIJIAMH,
BOCCTaHOBJICHHE OKCHIOB 1 COJIeH).
IM'mapunel. TonMBHBIE 3JIEMEHTHI.
I"amorensl. HaxoxieHueBnpupoae,
CIoCOOBI MoMy4YeHus (PU3NYECKUe U
XAMHUYECKUE CBOMCTBA.
l"anorenoBonopoasl. Baxueimue
KHCJIOPOJICOIEPKAIMECOSTUHEHUS
rasioreHoB. JIabopaTopHsbie u
ITPOMBITTICHHBIECITOCOOBITIONY YEeHHU S
rajgoreHoB. I [pyMeHeHneraJToreHoBUMX
COCIMHEHUN.

Kucnopon, o3o0H. JJaboparopHbie u
MIPOMBIIIJIEHHBIE CITOCOOBI MOTYyUYCHUS
kuciaopoia. DuzndeckuenXxuMUIeCcKue
CBOICTBA KUCJIOPOJa U 030HA; UX
npuMeHeHne. OKCUIBIMIEPOKCU/IBI.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATh UX XapaKTEepPHbIC
MPU3HAKH ) UTIPUMEHSTHITUIIOHATHS
IIpU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJII OObSICHEHUS
OTJICTHHBIX (DAKTOB W SIBIICHHI.
OOBACHATHOOIINE3aKOHOMEPHOCTH
BU3MEHEHUNCBONCTBHEMETAIIJIOBH
WX COCIMHEHUMN ¢ YYETOM CTPOCHHUS
UX aTOMOB U TIOJIO)KCHUS
Bllepuonnueckoncucreme
XUMHUYECKUX DJIEMEHTOB

J.1. Menneneena.
XapakTepu3oBaTh (ONHUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
HEMETAJUIOB, X BAKHEHIIINX
COCMHEHUM, TOATBEPKIAs ATO
ONHMCaHUeTPUMEPAMUYPaBHEHU I
COOTBETCTBYIOIINX XUMUYECKUX
pEaKLUH.

CocraBisATbypaBHEHHUS
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKkIMinpeakIMiHOHHOr00OMeHa 1
pacKpbIBaTh UX CYIIHOCTh
CIIOMOIIIBIOAJIEKTPOHHOTO0AJIaHCa
UUOHHBIXYpPaBHEHUH.
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Cepa.HaxoxaenneBnpupo,ie,criocoobl
moTydeHus1, GU3NIECKUE U XUMHUICCKHE
cBorictBa. CepoBOAOPOI, CYIb(UIBIL.
Oxkcupasicepsl(IV)u(VI).Cepuucrasu
CepHasi KUCJIOTHI M X COJIH.
Oco0eHHOCTHCBONCTBCEPHONKUCIIOTHI.
[Tpumenenue cepsl U €€ COeTMHECHUM.
Azot.HaxoxieHneBnpupo,ie,criocoObl
MoTydeHus1, GU3NICCKUE U XUMHICCKHEC
cBoricTBa. AMMHAK, HUTPUAbL. OKCHIBI
azoTa. A30THCTasi M @30THAsI KUCIOTHI U
nxcoyin.0coOEHHOCTUCBOMCTBA30THON
KUCIOThL. [IpuMeHenue azoTa u ero
COCIMHEHUI. A30THBIC yI0OpEHHUS.
®docdop. HaxoxaeHnue B npupoe,
CIOCOOBI MOTyUYeHus, GU3NIECKUE U
XxumMudeckue cBorctra. Pochuabl u
dochun. Oxcunpl dpocdopa,
optodocdopHas KUCIIOTa U €€ COJIH.
Memadghocghoprasunupogocghophas
Kuciomol, pocghopucmas u
gocghoprnosamucmasn kuciomol.
[Tpumenenue docdopa u ero
coenunennit. DochopHbICy T0OpECHHUS.
Yraepoa. Haxoxienue B mpupose,
CHOCOObI MOTyUYeHUs, PU3NUECKHe U
XUMUYeCKruecBorcTBa. OKCUIBI

XapakTepu30oBaTh BIUSHHE
HEMETAJUIOBUMXCOECTUHECHU N

Ha KUBbIE OPTaHU3MBI; OIIMCHIBAThH
IPUMEHEHUEBPA3IMUHBIX00JIACTSIX
MIPAKTUYECKOMN JEATENBHOCTH
YEJIOBEKa.

[ToaTrBepxaaTh CylIECTBOBAHUE
TEHETUYECKOMN CBSI3U MEXIY
HEOPraHWYE€CKUMU BEIIECTBAMHU

C IOMOIIBIO YPAaBHEHUI
COOTBETCTBYHOIIUXXUMHUYECKHUX
peaKuuu.

[IpoBoauTepeaknuu,
MOATBEPKAAIOIINEKAYECTBEHHBIN
COCTaB BEIIECTB; paCIO3HABATh
ONBITHBIM MYTEM aHUOHBI,
MPUCYTCTBYIOIINEBBOIHBIX
pacTBoOpax.

Habmaronate 1 onmuceIBaTh
JE€MOHCTPAUOHHBINAIKCIIEPUMEHT;
CaMOCTOSITENIFHO IIAHUPOBATb,
IPOBOJUTH U OMUCKHIBATH
XUMHUYECKUN SKCITIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
paKkTUIecKue paboThi);
NPEACTABIATHPE3YJIbTATHI
XUMHUYECKOTOIKCIIEPUMEHTA
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yriepoaa(IDu(IV),yronsHaskucnorau ee
cosi. [Ipumenenue yriepozaa u ero
COECTMHEHUM.

Kpemuwuii. HaxoxaeHnue B nmpupoje,
CHOCOOBI MOJTyUYeHHUs, PU3NUECKHE U
XUMHu4eckue cBorcTra. OKkcua
kpemHusi(I1V), kpemHueBast Kuciora,
cuiukartbl.l [puMeHeHuekpeMHUSNEro
coenHeHHI. CTEKJI0, €ro MoJIy4eHHue,
BUIbI CTEKOJL.
JKCIePUMEHTATbHbIEMETO/IbI
U3YyYeHUsIBellleCTBUUXIIPEeBPAIlleHUIA:
e J/[emoHCTpaIuu:

— 00pa3IbIHEMETAIIIOB;

— TopeHuecepsl,pocdopa,xernesa,
MarHusi B KUCIOpPOJE.

e JIabopaTOpPHBICOMNBITHI:

— KauyeCTBEHHbIEPEAKLINU
HaHEOPTraHWYECKUEUOHBIMKATHOH
BOJIOPO/IA;

— TIOJIyYeHHEHCOOMPaHUETa30B.

e [IpakTuecknepaboThI:

Ne4 PemenneskcriepuMeHTaIbHBIX
3aj1a4 1o Teme «l ajioreHsny;

No5 PemenneskcriepuMeHTanbHbIX
3anaunoTeme«CepaneecoeTMHEHUS.

B(hopme3zanucuypaBHEHU N
COOTBETCTBYIOUIUXPEAKIINNHIEIIATD
BBIBOJIbI HA UX OCHOBE.
CrnenoBaThIIpaBUIaMIIONIb30BaHUS
XAMHUYECKOU TTOCYIONU 1
J1a60paTOPHBIM 000Dy I0BaHUEM.
[1poBOAUTHBBIYUCIICHUS

IIOYPABHCHUAMXHUMHUYICCKUX peaKHHﬁ.

CamocTosATENBHOILUIAHUPOBATHU
OCYIIECTBIATH CBOIO
II03HABATEIIbHYIO IEATEIbHOCTD;
IIPUHAMATh AKTUBHOE y4aCTUE
BIPYIIIOBONY4YE€OHONACSITETLHOCTH
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Ne 6. Pemienne skciepuMEHTATBHBIX
3amadnoTeMe«A3otudochopuux
COCITMHEHUSD.

e PacuérHpie3anaun:

— BBIYHCJICHHE MacChl BEIIeCTBa
WIMO00bEMAara3oBIOU3BECTHOMY
KOJINYECTBYBEILIECTBA,MaCCEUIIN
00BEMYOJTHOTO U3 YYaCTBYIOIINX

B PEAKIIMH BEILLECTB;

— BBIYMCJICHHUE MacChl (00BbeMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB
peaKiuu,ecIn0IHON3BEIECTBUMEET
pUMeECH;

— BBIYMCIIEHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaxiuu,ecin0IHOM3BELIECTBIAHO B
BHUJIE PACTBOpA C OMPEICICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIIIECTBA;

— BBIYUCIIEHUE BBIX0/1a TPOAYKTA
PEaKIUUOTTEOPETUIECKIBO3MOKHOTO

2.2

MeTtajuibl

23

[TonoxennemeramnoBsllepuoauueckoi
CHUCTEME XUMHUYCCKHUX JJICMEHTOB.
Oc00EHHOCTUCTPOCHUSIDIIEKTPOHHBIX
000JI04€K aTOMOB METAJIJIOB.
Pacnpocmpanenuexumuueckux
91eMEeHMOB-MeMALL0883EMHOUKOPE.

PackprpIBaTh CMBICT H3y9aeMBIX
MOHSATHUM (BBIACTSATH UX XapaKTEePHBIS
TIPU3HAKH ) IIIPUMCHSTHI THITOHS THSI
IIPY ONTMCAHUU COCTaBa U CTPOCHUS
HEOPTaHUYECKUX BEIIECTB,

1100 bSICHEHUSIOT/ICTTbHBIX (DAKTOB

59



denepanpHaspadbouasaporpammalXumus. 1 0—1 1kmaccer(yriay6aEHHBIITYpPOBEHB)

O6mmepu3nIecKNeCBONCTBAMETAIIIOB.
[IpumeHeHneMeTaNIOBBOBITY, IPUPOAE U
TexHuke. CIruiaBbl METaJIIOB.
DIIEKTPOXUMHUYECKUUPSATHANPSKECHU I
MeTauioB. O0IIMECTIOCOOBINTONYYeHUS
METaJJIOB: TUAPOMETALTYPrus,
UPOMETAILTYPIHs, JNEKTPOMETAILTY TS
[ToHATHE O KOPPO3UM METAIIOB.
CriocoOsl 3a1UThl OT KOPPO3HHU.
OO6masxapakTepucTUKaMeTaNIOB

| A-rpynnsil lepuoanueckoiicucTeMsl
XUMHYECKHUX JIeMEHTOB. Hatpuii n
KaJIMi: ToJTydeHue, GU3nIecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTBIXBEIIECTBUUXCOEeqUHEHUH. Ob1as
XapaKTEPUCTHKA METAIIIOB

Il A-rpynmnsil lepponnyeckoricucTeMbl
XMMHUYECKUX JIEMEHTOB. Maruuii u
KaJIbIUil:oayyeHne, Gru3nueckuen
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
POCTHIXBEIIECTBUUXCOCIUHEHU .
XKecTtkocTb BOfBI U CTIOCOOBI €€
yCTpaHEHUsI.

AnroMuHUI: IONyYeHue, pU3NIECKUEH
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTrOBEIIECTBANEr OCOETUHEHHIA.
AMdoTepHbIeCBOMCTBAOKCH AN

Y SIBJICHH.

OOBICHATH 001IIME 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJJIOBUUXCOEUMHEHUICYUETOM
CTPOCHUS UX aTOMOB U TOJIOKEHUS
Blleproanueckoricucreme
XUMUYECKUX IJIEMEHTOB

J1.1. Menneneena.
XapakTepu3oBaTh (ONMKUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
METAJJIOB, X BaXKHEHUIINX
COCMHEHUMN, TOATBEPKIAsl ATO
ONMCaHUEePUMEPAMUY PaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKHUX
peakiuii; NpUMEHEHNE METAJLJIOB

B Pa3IUYHBIX 00IACTIX
MPAKTUYECKOMN JeSTETbHOCTH
YeJI0BeKa,aTaKKEUCTI0JIb30BaHUE UX
JUISL CO3/ITaHUSI COBPEMEHHBIX
MaTepUaIoB U TEXHOJIOTUH.
OnuchIBaTHCIIOCOOBI3AITUTHI
METAJJIOB OT KOPPO3HUH.
PackpsIBaTbCyIIHOCTD
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
PEaKUUIIOCPECTBOMCOCTABICHUS
AJIEKTPOHHOIO OanaHca 3TUX
pEaKIMH.
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TUIPOKCUIAATTIOMUHUS,
TUIPOKCOKOMILICKCHI aJTFOMUHMUSL.
OO0masxapakTepuCTUKaMETaJIOB
mo6ouyHbIX oarpymni (b-rpyri)
[TeprnoaANYECKONCUCTEMBIXUMUYECKUX
3JIEMEHTOB.
Du3NYECKUECUXUMUUYECCKMECBONCTBA
Xpoma u ero coequHeHud. OKCUbl U
ruapokcuibl xpoma(ll), (1) u (VI).
XpoMaTbIUuIUXPOMATHI, UX
okuciuTenbHbiecBorcTBA. [loyueHnen
IIPUMEHEHHUE XPOMa.

duznyeckrue 1 XMMHUYCECKUE CBOMCTBA
MapraHianerocoeInHeHu. OCHOBHbIE
coenunenust maprauua (I1), (IV), (V) u
(VII). [Tepmanranat kanus, €ro
OKHCJIUTEIbHBIC CBOMCTRA.
duznyeckrue 1 XMMUUYCSCKUE CBOMCTBA
)keses3a M ero coequHeHu. OKCUIbI,
runpokcuasiuconmxkenesa(Il)u(III).
[TosyyeHnennpuMeHEeHUEKEIE3auero
CIIJIaBOB.

Mens: nonydenue, pusndeckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHUE
MIPOCTOTOBEIIECTBANETOCOCTUHEHHUM.
[uHK: moaydeHue, Gpu3nvIecKue u
XUMHUYECKUECBOMCTBA, TPUMEHEHUE

[IpoBoguThpeakuyy,
NOATBEPKIAIOIINE XAPAKTEPHBIE
CBOMCTBA M3y4YaeMbIX BEIECTB,
Pacno3HaBaATHOIBITHBIMITY TEMUAOHBI
METaJIOB, IPUCYTCTBYIOIINE

B BOJHBIX PACTBOpax.

[IpoBOaNTH U OMIMCHIBATH
XUMHYECKUN SKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpPaKTUYECKUE PadOThI);
MPEICTABIIATh PE3yIbTaThl
XUMUYECKOTOIKCIIEPUMEHTA

B (hopme 3arnrcu ypaBHEHUH
COOTBETCTBYIOIIMXPEAKIUNUAECTATh
BBIBO/IbI HA UX OCHOBE.
CrnenoBaThIpaBUIaMIIOIb30BaAHUS
XUMHYECKOUN MOCYI0N U
1a00paTOPHBIM 000PYJOBAHUEM.
[TpoBOAUTHBBIYUCIICHHS

MIOYPaBHEHUSMXUMHUYECKUX PEAKIIUHM.

CamocCTOSTENBHOIIAHUPOBATHU
OCYLIECTBIATH CBOIO
IIO3HABATEIIbHYIO IEATEIbHOCTD;
IPUHUMATh AKTUBHOE y4acTHE
BIPYNIIOBONYUE€OHONIESATETLHOCTH
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MIPOCTOTOBEIIECTBANETOCOCTUHEHUIA.
AMQOTEpHBIECBOMCTBAOKCHIAN
TUAPOKCUIAIIMHKA, TUAPOKCOKOMITIEKCHI
IIUHKA.
JKCNepUMEHTATbHbIEMETO/IbI
U3y4YeHHsIBellleCTBUMXIIPeBPALLIEHUA:
e J/[emoHCTpaIuu:

— KOJUIEKIUSA«MeTaITbIMCILIaBbDY;
— B3aUMO/JICHCTBUEHIEIOYHbBIXU
HIEJI0YHO3EMETbHBIXMETAIOBCBOAOM
(BO3MOXKHO HCIIOJIb30BAHHUE
BUJIEOMATEPHUAIIOB).

e JIabopaTOPHBICOMBITHI:

— B3aUMO/JICHCTBUEIIEIOYHBIXU
IEJI0YHO3EMETbHBIXMETAIOBCBOAOM
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB);

— B3aUMOJICHCTBUE THUIPOKCHUJIOB
ATIOMUHUSUIIMHKACPACTBOPAMU
KHCJIOT U IISJIOUCH;

— Ka4eCTBEHHbICPEAKIIMNMHAKATHOHBI
METaJlIOB.

e [IpakTuecknepaboThI:
Neo7.PemenneskcnepumMeHTaNbHBIX
3as1agrnoreMe«MeTauIbITIaBHBIX
MOATPYMID;
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Ne 8. Pemienne skcrniepuMeHTaIbHbIX
3amaunoTeMe«MeTaabITo00YHBIX
MOATPYIID.

e PacuérHpie3anauu:

— BBIYHCJIEHHE MaccChl (00beMa,
KOJINYECTBA BEIIECTBA) MPOIYKTa
PEAKILNH,ECITNOHON3BEIIECTBIAHO B
BUJIE PACTBOpA C OMPEACICHHOM
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIIECTBA, MJIMMMEECTIIPUMECH;

— BBIYMCJICHHUE MacChl (00BbeMa,
KOJINYECTBA BEIIECTBA) MPOIYKTa
peaKIuu,ecIMOAHOU3BEIIECTBIAHO B
BHJIE pacTBOpA C OINPEICICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIICCTBA;

— BBIUMCIICHHE BBIXO/1a MPOIYKTa
PEAKIMHUOTTEOPETUUECKUBO3MOKHOTO

Hroronopazneny 54

Paznen3. XuMuAM:KN3HL

3.1 | MeroabIno3Hanus 9 Ponp xuMuu B 00ecrieyeHIN PackprIBaThbpOTBXUMHHUBPEIIICHUN
B XUMUH. YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA. SHEPIeTUYCCKUX, CHIPHEBBIX U
XUMUSIKU3HD [ToHsiTHE O HAYYHBIX METO/IaX MO3HAHUSA | DKOJOTUYECKUX MPOoOIeM

HMCTOOOJIOTUMHAYTHOT'OUCCIICIOBAHUS.
HaquLIe IIPUHOUIIBI OpraHu3aluu
XUMHUYECKOI'O IPpOMU3BOACTBA.
HpOMBIIHJIGHHBIGCHOCO6LIHOJ'Iy‘-IeHI/I$I

YeJI0BEUECTBA,0MICHIBATHOCHOBHBIC
HaNpaBJICHUSAPA3BUTHAXUMHYECKON
HAayKH{ U TEXHOJIOTHH.
[IpumensThpaBruIabe30MacHOro
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BOKHEUIINX BENIECTB (HA IpUMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOM
KUCJIOThI,MeTaHoJa). [ [pombliliieHHbIE
CIOCOOBI MOJTYYEHHUsI METAJUIOB U
CIJIaBOB. XMMUYECKOE 3arpsA3HECHUE
OKpY>KaroLEHCPEIbIMErOTIOCIICACTBHS.
lIpobnema nepepabomku omxo008 u
no60oYHbIX NPOOYKmMo8. Poib xumun

B 00€CTICUCHUN SHEPTETUYECKON
0e3onacHocTu.l [punyunsvi«3enenouxu
MUUY.

XUMUAA3I0POBbEUEIIOBEKA.
JlexapctBeHHble cpencTsa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB.PoasXuMUUBpa3BUTHI
MEULMHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
rmum. [Tumniesrsie 1o6aBku. Pois XuMuns
oOecreueHny MUIIEeBON 0€30MaCHOCTH.
Kocmernueckue u napdromepHsie
cpenctia. beiroBas xumus. [IpaBuna
0€30MacHOTOMCIIOJIb30BAHUSTIPENIAPATOB
OBITOBOMXHUMHUMBIIOBCEIHEBHOMKU3HU.
XuUMHsI B CTPOUTEINLCTBE. BaxkHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
6eToH). [Ipon3BoICTBO CTPOUTETBHBIX
MaTEpHUaJIOB.

oOpallleHHsI C BELIECTBAMU,

U CII0JIb3Y€MBbIMUBIIOBCETHEBHOM
KU3HU; a TaKKe MpaBuia
0€301acHOro MOBEICHUS B LIEIIAX
cOepexkeHus 310pOBbS U
OKPYKaroUIeh IPUPOTHOUN CPEIBIL;
MOHUMATh OMACHOCTh
BO3/ICHICTBUSIHAKUBBICOPTAHU3MBIOIIP
€JICJICHHBIX BEIIECTB, CMBICT
nokazarens [TJIK, nosicHATs Ha
pUMeEpax CrocoObl YMEHbIIICHUS U
NpeA0TBPAICHUS UX BPETHOTO
BO3ECHUCTBUS.

AHaIM3UPOBATh U KPUTUYECKH
OIICHUBATHUH()OPMAITUIO,CBSI3aHHY IO
C XMMHUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM HA COCTOSIHUE
OKPYXKaIOLIECUCPEIBI.
Hcnonb30BaThnoNy4eHHBIC3HAHUS U
npeacTaBiieHus o chepax
NEATEIIbHOCTH,CBS3aHHBIXCHAYKON 1
COBPEMEHHBIMH TEXHOJOTHUSIMU,
KaKOCHOBYJIIOPUECHTAIIUHU B
BBIOOpE CBOCH OymyIeit
npodeccuoHaNbHOM 1eSITeIbHOCTH.
Hcnons3oBath cUCTEMHbIE
XUMUYECKUE3HAHUSII00bSICHEHUS
UIIPOTHO3UPOBAHUSSIBJICHUH,
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XHUMUS B CETbCKOM XO35HCTBE.
OprannyeckeMMUHEPATIbHbBIC
yAOOpEHUSI.

Heoprannueckue matepuasl

(KOHCTPYKIIMOHHBIEMATEPHUAIIbI, KPACKH,

CTEKJI0, KepaMmuKa). Marepuasbl
IUIsINeKTpoHuKU. HanoTexHonornu

UMEIOIIUXECTECTBEHHOHAYYHY IO
IPUPOAY, TPOTHO3UPOBATH,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIUH YKOJIOTHYECKON
0€30MaCHOCTHIIOCICACTBUIOBITOBOM
U TIPOM3BOJICTBEHHOH JCATEILHOCTU
YeJI0BEKa, CBI3aHHOM

¢ mepepaboTKO BEIIECTB;
WCIIOJIb30BaTh MOJTyYEHHbIE 3HAHUS
JUBSIIPUHITHATPAMOTHBIX PEIIICHHH
po0JIeM B CUTYyaIUsX, CBSI3aHHBIXC
XHUMHUEH.

[IpuaUMAaTh ygacTue B 00CYKICHUU
po0JieM XUMHYECKON 1
JKOJIOTMYECKOM HAIPABICHHOCTH,
BBICKA3bIBATHCOOCTBEHHYIOTIO3UIIHIO
o npoOjeMe U npejjaraTh
BO3MOYKHBICTTY THEEPEIICHUS

Hroronopazneny 9
OBIIEEKOJIMYECTBO 102
YACOBIIOITPOTPAMME
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