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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha ypOBHE CpeAHero ooOiiero oopa3oBaHusi pa3paboTaHa
Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «OO6 obpazoBaHuu B
Poccuiickoii ®enepanun», TpeOOBaHUI K pe3ysibTaTaM OCBOCHHs (deepanibHON
oOpa3oBarenpbHON mporpamMMmel  cpeaHero obmero ob6pazoanusi(@OIl  COO),
MpeACTaBICHHbIX B denepasbHOM TOCYIapCTBEHHOM OOpa30BATEbHOM CTaHAApTe
COO, c¢ yuérom KoHuenmuu mpenogaBaHusi Y4eOHOro TMpeaMeTra «XUMUS»
B oOpasoBarenbHbIX opranuzanusax Poccuiickoit denepaiuu, peaqu3yomuXx OCHOBHbBIE
oOpa3oBareNbHbIE MPOTPaMMbl, M OCHOBHBIX TMOJOXKEeHUNH «CTpaTeruu pa3BUTHS
Bocniutanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roma» (Pacmopsixenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMusl Ha YPOBHE YriyOJIEHHOTO M3Yy4YEHUS 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOro 0Opa3oBanus ydamuxcs 10—-11 knaccoB. M3ydyeHue npenmera,
peanu3yemMoe B yCIOBHIX AU (epeHInpoBaHHOr0, MPOPUIBLHOTO 00yUYEHHUs, TPU3BAHO
obecreunTh 00111€00pa30BaTEeIbHYI0 U OOIICKYJIBTYPHYIO MOJTOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUIsl aJanTalid UX K OBICTPO MEHSIIONIUMCS YCIOBUSIM >KU3HU
B COILIUYME, a TaKXKe ISl TPOJIOJHKEHUS O0yUYEeHUSI B OpraHu3aIusax mpodhecCuoHaIbHOTO
00pa3oBaHuUsl, B KOTOPHIX XUMHUS SBISETCS OJHON U3 MPUOPUTETHBIX TUCIUILIUH.

B mporpamme mo xumMuu HazHaueHUE MpeAMeTa «XUMUs» MOJydaeT MOAPOOHYIO
MHTEPIPETALMI0 B COOTBETCTBUM C OCHOBOMoOJIararomumu nojoxeHusimu @I'OC COO
0 B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COIepKaHusl, pe3yIbTaTOB 00yUueHus: U TpeOOBaHUN
K YPOBHIO MOJATOTOBKH BBITYCKHUKOB. CBHJIETEIILCTBOM TOMY SIBJISIFOTCS CJICTYIOIIHE
BBITIOJTHSIEMBIE TTPOTPAMMOM MO XUMUM (PYHKIIUH:

— UH(QOPMAIIMOHHO-METOUYECKasA,  peanu3alus  KOTOpol  oOecreynBaeT
MOJIydeHUE TIPEJICTABIICHUS O IeJsIX, COJCp)KaHWU, OOIed cTpateruu OOydeHUs,
BOCIIUTAHUS U PA3BUTHS 00YyYAIOMIUXCS CPEICTBAMH MPEIMETa, N3y4aeMOTo B paMKax
KOHKPETHOTO TTpoduis;

— OpraHU3alMOHHO-TUIAaHUPYIOIIAs, KOTOopas MpeaycCMaTpUBAET ONpeeeHUE:
MPUHIIAIIOB CTPYKTYPUPOBAHUS U TTOCJIEAOBATEILHOCTH U3YUEHHUs yUYeOHOT0 MaTepuaia,
KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTUK; MOJXO0JI0B K (DOPMUPOBAHUIO
COJICPKATEIIbHOM OCHOBBI KOHTPOJISI U OLIEHKH 0Opa30BaTEIbHBIX JOCTHKEHUMN
0o0ydJarommxcsi B paMKax HUTOTOBOM aTTECTaluu B (popMe €AMHOTO TOCYAapCTBEHHOTO
AK3aMeEHa N0 XUMUHU.



[Iporpamma 115t yriryOiE€HHOTO U3YUYEHUS! XUMUU:

— YCTaHABIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTeIbHOE IS
M3Y4YeHUsT B paMKaX OTACIBHBIX NpoduieH, NpeIycCMaTPUBACT pACIPEICICHHE W
CTPYKTYPUPOBAHHE €ro IO KJaccaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUAM/pa3jiesiaM
Kypca;

— JaéT NPUMEpPHOE pacIpeiesieHne y4eOHOro BPEMEHHM, PEKOMEHIYEMOTro IS
U3YYECHUS OTJICIbHBIX TEM;

— MpeUIaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh U3YYEHUSI YUYEOHOro Marepuania
C YU€TOM JIOTMKHU TTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBS3CH;

— JMaéT METOJUYECKYI0 HHTEpIpeTanuio Ieleil M 3a7ad W3y4YeHUs NpeaMera
Ha YriIyOJIEHHOM YpOBHE C y4€TOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oO1ero oOpa3oBaHusl, CONEPKATEIBHOW XapaKTEPUCTUKU IJIAHUPYEMBIX pPE3yJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl CPEIHETO OO0IIero oOpa3oBaHUS
(JIMYHOCTHBIX, METAMPEIMETHBIX, MPEAMETHBIX), a TaKKE€ C YYETOM OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEIbHBIX JEHCTBUNA 0O0ydYaromerocs 10 OCBOCHHUIO COJEpKaHUs
peaMeTa.

I[To BceM Ha3BaHHBIM TO3WIUSAM B TMpOTrpaMMe IO XHUMHHU TIPETyCMOTpEHA
MIPEEMCTBEHHOCTh ¢ OOy4YeHHEM XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS.
3a mpezeiaMyu yCTaHOBIIGHHON MPOTPAMMOM MO XMMHUH 0053aTeIbHON (MHBAPUAHTHOM)
COCTABJISIIONIEH coAepX)aHusi y4eOHOTro mpeaMera «XuMHUs» OCTaETCs BO3MOXKHOCTh
BbIOOpAa €ro BapuUaTUBHOM COCTaBIIOIICH, KOTOpas JOJDKHA  ONpPEesiThCA
B COOTBETCTBUU C HAIIPABJICHHUEM KOHKPETHOTO Mpoduiis 00yUueHuUs.

B coorBerctBUM ¢ KoHuentyaidbHbiMu —nonoxkeHusimu  OI'OC  COO o
Ha3HAUYEHUU TpeAMETOB 0a30BOro ®  yrIyOJIEHHOTO YpOBHEH B cUCTEMeE
muddepeHupoBaHHOTO O0yUEHUsI Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHUsS XUMUS
Ha YpPOBHE YIUNIyOJIEHHOTO M3Yy4YE€HHUsS HANpaBJIE€H Ha pean3alyi0 NPEeMCTBEHHOCTH
C TMOCJICIYIOIIUM 3TAlOM IMOJYYEHHUS] XUMHUYECKOro 0O0pa30oBaHMS B paMKax H3y4YEHUS
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKUX JUCIUIUIMH B By3aX U
OpraHU3alMIX CPeIHETO MPOQPECCHOHANBHOTO 00pa3oBaHus. B 3TOl CBsI3uM M3ydeHHE
npeamMeTa « XUMUs» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha paclIupeHue U yriayOieHue
TEOPETHYECKOW W  TMPAKTHYECKOW  IMOATOTOBKM  OOYYarOIIUXCS,  BBIOpABIIUX
onpenenéHHbpli mpouis 00ydeHUs, B TOM YHCIE C TMEPCHEeKTUBOW IMOCIETYIOIEro
MOJIYYCHUS XMMHUYECKOTO o00pa3oBaHWs B OpraHM3alusXx MpodhecCHOHATBHOTO
obOpazoBanusi. Hapsimy ¢ stum, B cBere TpeboBanmii ®I'OC COO x minaHUpyeMbIM
pe3yJibTatam ocBoeHUs (heniepaabHON 00pa3oBaTEIbHON TPOrpaMMbl CPEAHEr0 O0IIEeTo
o0pa3oBaHUs U3yUYeHHUE MpeaMeTa « XUMUS» OPUEHTUPOBAHO TAKKE HA PEIICHHE 3a/1a4
BOCIIUTAHUSA W COIMAJIBHOTO PAa3BUTUS OOydaromuxcs, Ha (HOPMHUPOBAHHME y HHX
OOIIENHTEIUICKTYalbHBIX YMEHHMI, YMEHHUH paluoOHAIM3allid Y4eOHOro Tpyda u
0000MmMEHHBIX  CIMOCOOOB  ACATENHHOCTH,  WMEIOMUX  MEKIUCIUTLTHHAPHBIN,
HAAMNPEIMETHBIN XapakTep.



CocTapisomUMHA  MpeaMeTa «XUMHUS» Ha YpOBHE VYIIIYOJEHHOTO HW3Yy4YEHUs
ABJISIIOTCSL yTyONnEHHBIE KypCchl — « Opranndeckast xumusi» U «O011as 1 Heopranmueckas
xumus». [lpu omnpeaeneHud MOAXOAOB K OTOOPY U CTPYKTYpPHOM OpraHu3aluu
coJiepKaHUsl 3TUX KypCOB B IporpamMMe MO XUMHUHU 32 OCHOBY IMPHUHSATHI MOJIOKEHUS
OI'OC COO o paznnuusix 6a30BOro u yriayOaéHHOTO YpOBHEH U3YUYEHUS TIPEeIMETA.

OcHoBy conepxkaHusi KypcoB «Oprannueckas XumMus» U «O011ast 1 HeopraHuyeckas
XUMUSD» COCTaBIISIET COBOKYMHOCTh MPEAMETHBIX 3HAHMM W yMEHUH, OTHOCSIIMXCS
K 6a30BOMY YpOBHIO U3yU€HHU MIPEAMETa. ITa CUCTEMA 3HAHUM TI0JTy4aeT onpeeIEHHOE
TEOPETUYECKOE JIONOJIHEHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHIA
00bEM (akTOoNOrMYecKoro wmartepuana. Tak, Ha yriayOJE€HHOM YpOBHE HW3Yy4YEHUS
npenMera obecreueHa BO3MOXKHOCTh 3HAUYUTEIBLHOTO YBEJIMYEHUsT OOBhEMa 3HaHUU
0 XUMHUYECKUX DJIEMEHTAaX M CBOMCTBaX WX COCJUHEHUN HA OCHOBE DPACIIUPEHUS U
yrayOJieHuss TPEACTaBICHW O CTPOCHUM  BEIIECTBA, XUMHUYECKON  CBSI3U U
3aKOHOMEPHOCTSIX TPOTEKAaHUs pPEaKluid, paccMaTpUBAEMbIX C TOYKH 3pEHUS
XUMUYECKON KHUHETHUKA M TEpPMOJMHAMUKHU. M3yueHue NepuogMvecKoro 3akoHa H
[lepuonnueckold cUCTEeMbl XUMHUYECKHX DJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX TMPEACTABICHUSIX O CTPOCHHM aToMa. XHUMHYecKas CBS3b
OOBSCHSIETCSI C TOYKH 3PEHUS SHEPreTHMUECKHX HM3MEHEHUW mnpu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOUKU 3PEHUS MEXaHU3MOB €€ oOpazoBaHus. M3yueHue Turon
peakimii monosHsgeTcs: (GOPMHPOBAHUEM TPEJACTABICHUN 00 JIIEKTPOXUMHUYECKUX
poleccax M AJEKTPOJIU3€ PACIIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHuyeckoit
XUMUU TPU PAaCCMOTPEHUHN PEAKIIMOHHON CIIOCOOHOCTH COEMHEHUN YIeseTcs 0coboe
BHUMAaHHE BOMpocaM 00 3JIEKTPOHHBIX 3¢ (deKkTax, 0 B3aUMHOM BIIUSHUH aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHue UMeeT TO, YTO Ha COJIepPKAHUE KypCOB XUMHUHU YriayOJIEHHOTO
YPOBHSI U3YYEHUS ISl KJIAcCOB ompenen¢HHoro mpoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYPY M XapaKTep JOTOJHEHHH K 00IIel cucTeMe MPeIMETHBIX 3HAHHWI ) OKa3bIBAIOT
BJIUSIHUE CMEKHBIE TIpenIMeThl. Tak, HarpuMmep, B COJEpKaHUM MpeaIMeTa s KJIacCoB
XUMUKO-(U3UIecKoro mpodusisi 00JbIIoe 3HAaUeHHE OyayT UMETh AJIEMEHThl y4eOHOTO
Martepuana mo obmei xumuu. [Ipu n3ydennn npeamera B JaHHOM CIIy4ae akIeHT OyaeT
CIeJIaH Ha OOUTHOCTh METOJOB TO3HAHUS, OOIIHOCTh 3aKOHOB W TEOPHM B XUMHUHU U
B (pU3HKE: aTOMHO-MOJICKYJISIpHAsi TeOpHsi (MOJCKYJsIpHAs Teopus B (U3HKE), 3aKOHBI
COXpaHEHUSI MacChl M IHEPTUH, 3aKOHBI TEPMOJUHAMUKH, JJICKTPOJIHN3a, MPEACTABICHUS
0 CTPOEHHH BEUIECTB U JIPYTOE.

B To e Bpems B coaepKaHUU MpeaMeTa s KJIACCOB XUMHUKO-OMOJIOTHYECKOTO
npoduist OONBININIA yACIbHBIN Bec Oy/IeT UMETh OpraHuyeckas xumus. B atom ciyuae
MIPEIOCTABIIACTCS BOBMOXKHOCTH JJIsl 6071€€ 00CTOATEILHOTO PACCMOTPEHUST XUMHYECKOU
OpraHW3allMA KJIETKH KaK OWOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOWM BXOMST, K
MpuUMeEpy, TaKhe CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JUNUIBL, OEJIKH, YTIEBOIBI,
HYKJICMHOBBIE KHUCJIOTBI W Jpyrue. Ilpm 3TOoM 3HaHUS O COCTaBe U CBOMCTBax
MIPEJCTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIy>XKaT OCHOBOM AJis
M3Y4YEHUS CYITHOCTHU MPOIEeCcCOB (POTOCHHTE3a, IBIXAHHUS, TUIIICBAPCHHUS.



B nmane ¢dopmupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOCHUS
0OIlleHaYyYHBIX METOJIOB MO3HAHUSI W OMNbITa MPAKTUYECKOTO MPUMEHEHHUS HAy4YHBIX
3HAHUM H3ydyeHHe TMpeaMmeTa «XUMHsS» Ha yriayOJEHHOM YypOBHE OCHOBAaHO
HAa MEXIIPEAMETHBIX CBSI3X C Y4YeOHBIMU MpeAMETaMH, BXOIAIIMMU B COCTaB
npenMeTHeIXx obnacteit  «EcTecTBeHHO-HayuyHBIE mpeAMeTh», «MaTtematuka u
uHpopmaTrKa» 1 «Pycckuii sI3bIK U TUTEpaTypay.

[Ipu uzydyenun yueOHoro npeamMera « XuMus» Ha yriayOJaEHHOM YpOBHE TakkKe, Kak
Ha YPOBHE OCHOBHOTO M CpEIHEro o01ero oopasoBanus (Ha 6a30BOM YpPOBHE), 3a7a4eid
NEPBOCTEIICHHOW 3HAYUMOCTH SIBJISETCS (OPMUPOBAHHE OCHOB HAayKM XHMHHM Kak
00JIaCTH COBPEMEHHOT'O E€CTECTBO3HAHMSI, MPAKTUYECKOW JESITEIIbHOCTH YeJOBEeKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KYyJIbTYyphl. Pemenue 3Toi 3a1auu Ha yriiyOJIEHHOM
YPOBHE U3yUYECHHUS IIPEAMETA IPEAIIOIAracT peaIn3alMio TAKUX LIeJIEH, KaK:

— (opMupoBaHMe  TpEACTABICHHM: O  MaTEpUAIBHOM  €IUHCTBE  MHDA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTHU SIBJICHUU IPUPOABI, O MECT€ XMMHUHU B CUCTEME
€CTECTBEHHBIX HAyK W €€ BeAylled poiau B 0OO0ECIEeUeHUH YCTOWYHMBOTO pPa3BUTHS
YeJIOBEUYECTBA: B PEIICHUH MPOOJEM SKOJOTMYECKON, IHEPreTUUEeCKONM M MUIIEBOU
0e30MacHOCTH, B Pa3BUTHH MEJIUIIMHBI, CO3JaHUM HOBBIX MAaTE€pUAJIOB, HOBBIX
UCTOYHUKOB DJHEPruu, B OOECMEYECHUU PAIMOHAIBHOTO MPUPOIONOJIB30BAHUS,
B (hOPMUPOBAHUKM MUPOBO33PEHHUS U O0IIEH KyJIbTYyphl YEIOBEKA, & TAKXKE IKOJIOTMYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBbIO U MIPUPOJTHOU CpEIE;

— OCBOCHHME CHCTEMbI 3HAHWH, JISKAIIMX B OCHOBE XMMHUYECKOW COCTABIISIIOILICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPA: (PyHIAMEHTAIbHbBIX MTOHSATUM, 3aKOHOB U TEOPUI
XUMHUH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJIIPDHOM, HAAMOJICKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMHUYECKUX PEAKLIHH, O XUMHAYECKOM
pPaBHOBECHHU, PacTBOpax M JUCIEPCHBIX CHCTeMax, 00 OOIIMX HAyYHBIX MPUHIUIIAX
XMMHUYECKOTO ITPOU3BOACTBA;

— (opmupoBanue y 00ydarOIMXCs OCO3HAHHOTO MOHUMAHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKHX 3HAHUW JUIsi OOBSICHEHHs KIIOUEBBIX HACH W TpoOiIem
COBPEMEHHOM XUMHUH, JUIsi OOBICHEHUS W TMPOTHOZUPOBAHUS SIBICHHUM, HMMEIOIINUX
€CTEeCTBEHHO-HAYUHYIO PUPO/LY; TPAMOTHOTO PEIICHUS TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
IPOTHO3UPOBAHUS, aHAIN3a U OLECHKH C TO3WUIUA DKOJIOTHYECKOM O€30MmacHOCTH
MTOCCACTBUM OBITOBOM M IPOM3BOJACTBEHHOW JEATCILHOCTH 4YeJIOBEKa, CBS3aHHOM
C XUMHYECKUM TIPOU3BOJICTBOM, UCITOJIH30BAHUEM U TIEPEPaOOTKOM BEIIECTB;

— yriyOJieHHe TMPEeJCTaBICHUN O Hay4YHBIX METOJax IMO3HAHUS, HEOOXOIUMBIX
Uil TIpUOOpETEeHUsT YMEHUM OpHUEHTHUPOBATHCS B MHPE BEHIECTB U OOBSICHEHUS
XUMHYECKUX SIBIICHUM, UMEIOIIMX MECTO B IMPUPOJIE, B IPAKTUUECKON NEATEIBHOCTH U
MMOBCEHEBHOM KU3HU.

B mnane peanu3zaiuu nepBOOYEPETHBIX BOCIUTATEILHBIX U PA3BUBAIOIINX (PYHKITHIA
IIEJIOCTHON CHCTEMBI CPETHETO 00I11IeT0 00pa30BaHMs TPU U3YUEHUH MPEMETa « XUMUSD)



Ha yriyOJEHHOM YpOBHE O0COOYIO aKTyaJbHOCThH MPUOOPETAIOT TAKWE LIETU U 33a/auu,
KakK:

— BOCIHUTAaHHUE YOCKIEHHOCTH B TO3HABAEMOCTH SIBIICHUU TPHUPOJBI, YBAXKCHUS
K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPETUUYCCKUX W TPHUKIATHBIX HCCIECIOBAHUN
B XUMHH, (POPMHUPOBAHNE MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU;

— Ppa3BUTHE MOTUBAIIUU K 00YUCHHUIO U MTO3HAHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJTIO
Y CAMOBOCIIMTAHHUIO HA OCHOBE YCBOEHUS OOIIEUYEIIOBEYECKUX IIEHHOCTEH;

— pa3BUTHE TMO3HABATEIbHBIX HWHTEPECOB, HHTEIUICKTYyaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM 00ydaronmxcsi, (OpMUPOBAaHUE Y HUX CO3HATEIHLHOIO OTHOIICHUS K
CaMOOOpa30BaHUI0 M HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBUIO  YCIEUIHON
podeCCUOHAIBHOM U OOIIECTBEHHON JESATEIbHOCTH, OTBETCTBEHHOIO OTHOIICHUS
K CBOEMY 3/IOPOBbIO M IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

— (hopMupoBaHUE YMEHHI 1 HABBIKOB Pa3yMHOTO IMPUPOJIONIOJIb30BaHUS, Pa3BUTHE
AKOJOTUYECKOM  KYJbTYpbl,  HPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TOJIE3HOM
DKOJOTHYECKOHN eI TCILHOCTH.

OO61iee 4KCIIO YacOB, PEKOMEHIOBAaHHBIX ISl U3YyUYECHUS XMMHUHM Ha YIIIyOJICHHOM
ypoBHe, — 204 gacos: B 10 kinacce — 102 gaca (3 yaca B Heznemo), B 11 knacce — 102 gaca
(3 vaca B HezemIO).



COJIEP’ KAHUE OBYYEHUSI!

10 KVIACC

Teopernyeckne 0CHOBbI OPraHH4YeCKON XMMUH

[IpeamMeT M 3HaYEHUE OPraHUYECKOM XUMHUU, MPEJICTABICHHE O MHOT000pa3uu
OPTraHUYECKUX COCIUHECHUMN.

DIEeKTPOHHOE CTPOECHHME aTOMa YTJIEpoJia: OCHOBHOE U BO30YXIAEHHOE COCTOSTHUSI.
BaneHTHple BO3MOKHOCTH aroMa yrjiaepoja. XHMHYECKas CBA3b B OPraHUYECKHUX
COCIMHEHMSX. Tumel TrUOpUAM3aIMU aTOMHBIX oOpOuTanei yriepona. MexaHU3MbI
oOpa3oBaHMsI KOBAJEHTHOW CBA3M (OOMEHHBII M JOHOPHO-aKUENTOpHBINH). Turbl
MEepEeKpbIBaHUSI aTOMHBIX OopOuTanel, 6- u m-cBs3u. OnuHapHasi, ABONMHAsS U TpOHHas
cBa3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJIaX OpPraHMYEcKUX BemiecTB. [loHsTHE
0 CBOOOJHOM pajiuKaie, Hykieoduie 1 3aeKkTpodure.

Teopus cTpoeHust opraHndeckux coeauHeHnid A.M. byTiepoBa M COBpEMEHHbIE
IPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAa4€HHE TEOPUH CTPOCHHUS OPTraHUYECKUX
coequHEHU. MosekysipHble U CTPYKTypHbIe (Qopmysbl. CTpyKTypHBIE (HOPMYIIbI
pa3JIMYHBIX BUIOB: pa3BEPHyTas, COKpaml€HHas, cKeneTHas. M3omepus. Buabl
U30MEpPUHU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(PPEKThl B MOJIEKyJax
OpraHUYeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P(EKTHI).

[IpencraBienne o Kiaccupukaluu OpraHuyeckux BemiecTB. [loHsaTHE O
dbyukmoHanpHOM rpynme. I'omonorus. I'omonorumyeckue psiapl. CucTeMaThueckas
HOMeHKJIaTypa opranndeckux coeauHeHudd (IUPAC) u TpuBuMandbHble Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcoOenHoct ¥ KiIaccu(uKalMs OpraHMYecKHX peakuuid. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKLIUHA B OPraHUYECKOW XUMUHU.

JKCIepPUMEHTANbHbIE METOAbI H3YUEeHHS BelleCTB U UX NMpeBpallleHui

O3znakomiieHue ¢ 00pa3iiaMy OpraHMYeCKUX BELIECTB U MaTepruajaMiu Ha KX OCHOBE,
OTBITHl IO TMPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB IpPU HarpeBaHuu (TUIaBJIEHUE,
oOyTJIMBaHKE ¥ TOPEHUE), KOHCTPYHUPOBAHUE MOJICIICH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yriaesogopoabl

Ankanpl. ['OoMonormveckuil psn ajakaHoB, oOmas ¢opMmyiaa, HOMEHKIATypa
U HM30MEpHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKaHOB, Sp°-
ruopuan3alusl aTOMHBIX OpOuTasie yriepoja, 6-cBsi3b. Kongpopmepwvr. duznueckue
CBOMCTBA AJIKAHOB.

XUMHUYECKHE CBOMCTBA aJIKaHOB: PpEAaKIMH 3aMEIICHUs, H30MEPU3alNH,
JNETUAPUPOBAHUS, LMKIW3AlMK, NOUPOJU3a, KPEKUHra, ropeHust. [lpeocmasnenue
0 Mexauusme peaxkyuil paouKaibHo20 3aMeueHUsl.

Haxoxnenue B npupojie. CriocoObl MOTy4YeHus: U NPUMEHEHHE aTKaHOB.



Huknoankanel. OOmas ¢dopmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI U XUMHYECKUX CBOMCTB MaJbIX (LIMKJIOMPOIAH, HUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTAaH, IUKIOTEeKCaH) LUKiIoadkaHoB. CrocoObl MOJMy4YeHUss U NPUMEHEHUE
UKJIOATIKAHOB.

Ankenpl. ['oMoylorMUecKuil psim  amKeHoB, oOmmIas ¢opMysa, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYI AIKEHOB, Sp>-TMOPUAN3ALMS
aTOMHBIX oOpOuTanel yriepoaa, o- U 7n-cBsI3U. CTPyKTypHass M Te€OMETpUYecKas
(umc-tpanc-) uzomepus. dusmyeckue CBONCTBA aJKEHOB. XHWMHUYECKHE CBOMCTBA:
peakuuy TPUCOCIVHEHUS, 3aMEUICHUs B O-MOJOXEHUE TMpU JIBOWHOW CBSA3H,
MOJIMMEpU3allul W OKucleHus.  [lpedcmaenenue o0  mexaHuzme  peaxkyuu
anekmpoguvrozo npucoedunenus. IlpaBuno MapkoBHuKOBa. KauecTBeHHbIE peakiiuu
Ha JBOIHYIO CBsA3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE ATKEHOB.

Ankanuensl. Kiaccudukanus ankagueHOB (CONMPSOKEHHBIC, W30JUPOBAHHEIE,
Kymynupogartvle). OCOOEHHOCTH SJEKTPOHHOTO CTPOCHUS UM XHMHYECKUX CBOWCTB
CONPSDKEHHBIX AUEHOB, 1,2- m 1, 4-pucoenuuenue. Ilonumepusanus CONpsKEHHBIX
nueHoB. CriocoObl MOJTYYEHUS U TPUMEHEHUE KA UCHOB.

Anxunbl. ['oMosioruueckuil psii aqKUHOB, 00IIast GopMyiia, HOMEHKIATypa U
M30MEPUS. OJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AJKUHOB, Sp-
ruOpuau3anms aTOMHBIX opOuTanei yriepona. Pu3nueckue CBONCTBA aAJKHUHOB.
XUMHUYECKHE CBOMCTBA: PEAKUUM NPUCOCAUHECHUS, JUMEPU3AUUU U TPUMEPHU3ALNH,
okuciieHua. KHCIOTHbIE CBOMCTBAa AJKMHOB, MMEKOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauectBennbie peakiuu Ha TpOMHYIO cBsi3b. CrOCOOBI TOMYyYEeHHUS U TPUMEHEHUE
AJIKUHOB.

ApomaTrueckue yriieBoJopoAbl (apeHsl). ['omonoruueckuil psifi apeHoB, oOias
(dopmMyra, HOMEHKJIATypa U U30MepHUsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl OeH30Ma. [Ipasuno apomamuunocmu, npumepsbl ApoOMaAmMuUYecKux cOeOUHeHUl.
du3nueckre CBONCTBA apeHOB. XHMHUYECKHE CBOWCTBAa OEH30JIa U €ro TOMOJIOTOB:
peaklMM 3aMelleHrus B OEH30JbHOM KOJIbLIE M YTJIEBOJAOPOIHOM paJuKaje, peakuuu
MPUCOEANHEHUS, OKHCIIEHHE TOMOJIOTOB OeH3ona. [Ipedcmasnenue o mexanusme
pearkyuti 21ekmpogunvHo2o 3amewenus. lpencrapienne 00 OpUEHTUPYIOIIEM ACHCTBUU
3aMecTuTeNled B OCH30JbHOM KOJIbIIE Ha TMpUMEPE AJIKWIbHBIX PaJUKaJOB,
KapOOKCUJIbHOW, THUAPOKCWIBHON, aMHUHO- W HUTPOTPYIIIB, aTOMOB TaJIOTCHOB.
Oco0eHHOCTH XUMHYECKUX CBOMCTB cTpona. [lommmepuszanus cruposa. CrocoObl
MOJy4YEHUS U TPUMEHEHHNE aPOMATUUECKUX YIJIEBOJOPOIOB.

[Mpuponusiii ra3. IlonmytHeie HedTsHBIE Ta3bl. HedTh M €€ mpoucxoxkaeHue.
Kamennsplii yroib M mpoaykTbl ero mnepepadoTku. CrnocoObl mnepepaboTku HedTH:
MEepPEroHKa, KPEKUHT (TePMUYECKUN, KaTaTUTUYCCKUN), PUPOPMUHT, MHPOIH3.
[IponykThl nepepaboTku HEPTH, UX IPUMEHEHKE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXKy pa3IMUHBIMU KJIaCCaMU YTIIEBOAOPOIOB.

DNEeKTPOHHOE  CTPOEHUE  TaJOreHIPOU3BOAHBIX  YIJIEBOAOPOAOB. Peakuuu
3aMELIEHUs TaJ0reHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOZDYNNY.



HCﬁCTBHC Ha TaJOICHIIPOHU3BOIHBLIC BOJHOIO H CIIMPTOBOI'O pacTBOpa IHéJ'IOLII/I.
B3aHMOHeﬁCTBHe AUTraJIOrCHaJIKaHOB C Marom€éM W  IITMHKOM. Ilonsmue o
memanioopeanudecKux COCOUHEHUSIX . Hcnonb3oBanue TaJIOT'CHIIPOU3BOJIHBIX
YIJICBOAOPOOAOB B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHUYCCKUX BCIICCTB.

IKCNEePUMEHTATbHBIE METO/IbI M3YUYeHUsI BEelIeCTB U UX NMpeBpaneHuii

N3ydenne pu3HUecKux CBOMCTB YIIIEBOJOPOAOB (PacCTBOPUMOCTH), KAU€CTBEHHBIX
peakiuii yrieBoI0poI0B pa3InyHbIX Kj1accoB (0OeclBeYMBaHNE OPOMHOM WIIM MOJHOMN
BOJIBI, pacTBOpa IEpMaHTaHATa KalWs, B3aMMOJICHCTBHE AalleTHICHA C aMMHAYHBIM
pactBopoM okcuaa cepebpa(l)), kauecTBeHHOE OOHapyXeHHE yIJIepoJia W BOJOpPOJIa
B OpPraHMYECKUX BEIIECTBAX, IIOJyYCHHE OJTWJICHAa M W3YYEHHUE €ro CBOWCTB,
o3HaKoMJIeHHuE ¢ KoJuteKiusaMu «HedTb» 1 «YToiby, ¢ 00pa3iiamMmu MmiacTMace, KayuykoB
U PE3WHBI, MOJCIUPOBAHWE MOJICKYJ YTJICBOJOPOJOB M TaJOTCHIPOW3BOIHBIX
YTJIEBOIOPOJIOB.

Kucnopoacoaep:kamue opranuyeckue coeInHeHHUA

[IpenenvHbie ogHOATOMHBIE CIUPTHI. CTpoeHUE MOJIEKYJ (Ha TPUMEpPE METAHOJIA U
sTaHosa). ['oMonorumueckuit psijg, oOmas Gopmysa, HU30MEpHUsi, HOMEHKIATypa
u kinaccupuxanus. Duznueckre CBOWCTBA MPENENbHBIX OJHOATOMHBIX CIIUPTOB.
BopopoaHbie CBSI3M MEXIy MOJIEKYJIaMH CHUPTOB. XMMHUYECKHE CBOMCTBA: PEAKIUU
3aMEUIEHUs, AETHApaTaluy, OKHCICHHS, B3aUMOJCUCTBUE C OPraHUYECKUMH U
HEOpPraHWYECKUMHU KuciaoTaMu. KauecTBeHHass peakiusi Ha OJHOATOMHBIE CIHPTHI.
JleiicTBue 5TaHONa W METAaHOJA Ha OpraHu3M uyesnoBeka. CrocoObl TONyYEeHUS U
IPUMEHEHHUE OJIHOATOMHBIX CIIUPTOB.

[Ipocteie »dupbl, HOMeHKIaTypa u wu3zoMepus. OcoOeHHOCTH (HU3NUECKUX
Y XUMUYECKUX CBOWCTB.

MHOroaToOMHbIE€ CIIUPTHI — TUIIEHIJIMKOb U rIulepruH. DU3nueckue 1 XUMUYECKHE
CBOMCTBA:  peaklMH  3aMCIICHHS, B3aUMOJACHCTBUE C  OPraHUYECKUMH U
HEOPraHMYECKUMH KHCIIOTaMHU, KA4eCTBEHHAs PEAKUUsI Ha MHOTOATOMHBIE CIHPTHI.
lIpedocmasnenue o mexaumusme peakyuii HyK1eo@uibHo20 3ameujenus. JIecTBUE Ha
opranusm 4esnoBeka. CriocoObl MOMyYeHHsI U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AMMHOE BIUSHUE THAPOKCOTPYIIIBI M O€H30JIbHOTO
anpa. @usnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (heHona.
KauectBennnie peaknuu Ha (eHos. ToxcuuHOCTh (peHonma. CrmocoObl MOTydeHUs |
npuMeHnenue ¢penosna. eHonpopmanbaeruiHas CMoIa.

KapOoHwnbHbIE COCTUHEHUS — albJACTUIABI U KETOHBI. DIJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW Tpynmbl. [OMoOTMYECKHE pSAbl aIbIECTHAOB W KETOHOB, oOIIas
dbopmyra, uzomepusi 1 HoMeHkiIatypa. dusnyeckrue CBOMCTBA ajdbAETUIOB U KETOHOB.
XUMUYECKHE CBOMCTBAa aIbJETUJIOB U  KETOHOB: PEAKIUU MNPUCOCAUHEHUS.
lIpedocmasnenue o mexanuzme peakyuii HyKieo@uibHo2o npucoeourenusi. OKUCIeHUE
aNbICTUIIOB, KAYEeCTBEHHBIC peakiuu Ha anpAeruabl. CrmocoObl TOMydeHHs] U
MIPUMEHEHUE aTbJAETUI0B U KETOHOB.



OnHOOCHOBHBIE TIpe/esibHbIE KapOOHOBBIE KUCIOTBHL. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepuss u HoMeHKiarypa. PU3MYECKHE CBOWCTBA
OJIHOOCHOBHBIX TMpPEACNIbHBIX KAapOOHOBBIX KHCIOT. BomgopoaHbie CBS3HM MeEXIy
MOJIEKYJIaMd KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOMNCTBA: KHUCJIOTHBIE CBOWCTBA,
peakiusi dTepudUKaAMKM, pEaKUUd C YyYaCTHEM YIJIEBOJOPOJIHOTO  paguKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHON KHUCIOTHI. [IoHSATHE O MPOU3BOIHBIX KapOOHOBBIX
KHCJIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2anio2eHaHesuopuoax, amuoax, HUmMpuiax.
MHuoroobpa3zue KapOOHOBBIX KHCJIOT. (OCOOEHHOCTH CBOMCTB HEMNpPENEIbHBIX M
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JTUKAPOOHOBBIX KHUCIOT, THIAPOKCHKAPOOHOBBIX
kucioT. [IpeacraBureny BbICIIMX KapOOHOBBIX KUCIOT: CT€APUHOBAs, MAJIbMUTHHOBAS,
OJIEUHOBASI, JIUHONE8As, TUHOAEeH08ds KUACAOThl. CrocoObl MONy4YeHHUs U NPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Cnoxsble 3¢pupbl. ['oMonormueckuit psg, oOwmwas QopMyna, H3OMEpHUS U
HOMEHKJIaTypa. Ou3nyeckue 1 XuMAYECKUE CBOMCTBA: TUAPOJIA3 B KUCION U IIETOYHON
cpene.

XKupel. Crpoenue, (puznyeckue M XUMHUYECKHE CBOWCTBA KUPOB: THUIPOJU3 B
KUCIION W 1menouHoit cpege. OCoOCHHOCTH CBOMCTB KUPOB, COJEPXKAIIUX OCTaTKU
HETPEAENIbHBIX JKUPHBIX KUCIOT. JKHpbI B IPUPOJIE.

MpI1a Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIoIIee neicTBue. [lonamue
0 cunmemuyeckux morowux cpeocmeax (CMC).

O6mras xapakrtepuctuka yriieBojoB. Kiaccudukamnus yrineBogoB (MOHO-, Tu-
W nonMcaxapuabl). MoHocaxapuIpl: TJIOKO3a, (QPYKTO3a, eanakmosa, pubosa,
oe3oxkcupuboza. Pu3nMUecKUe CBOWCTBA M HaxoxiaeHue B mnpupone. DdoTocuHTEs.
Onmuueckasa uzomepus. Konvuamo-yennas maymomepus HA npumepe MOJIeK)ibl
enoKo3sl, npoekyuu Xeyopca, o- u [-aHomepvl 2n10KO3bl. XUMHUYECKHE CBOICTBA
[JIFOKO3Bl: PEAKUMU C Y4YacCTHEM CIIMPTOBBIX W aJbJAECTHIHOW TPYII, CIUPTOBOE H
MOJIOYHOKHUCII0€ OpoxeHue. [IpumeHenune riaoko3bl, €€ 3HaU€HUE B dKU3HEIEATEIbHOCTH
opranusma. Jlucaxapuapl: caxapos3a, MajabTO3a U .Jakmo3a. BoccTaHaBIMBarIIUe U
HEBOCCTaHABIIMBAIOIIME IUcaxapuabl. I naponus qucaxapuaoB. HaxoxkaeHue B mpupoae
u npumenenue. Ilonmmcaxapuapl: Kpaxmani, TJIHMKOreH U 1ueiunoio3a. CrpoeHue
MaKpOMOJIEKYJI Kpaxmalla, IIMKOTE€Ha U HEJUTI0NI03bl. PU3nyecKne CBOMCTBAa Kpaxmasa 1
LEJUII0JIO3bl.  XUMHYECKHE CBOMCTBA Kpaxmala: TUIPOJIU3, KauyeCTBEHHAs peaklus
C uoaoM. XHUMHUYECKHE CBOMCTBa ILEJUIIOJIO3bI: THUIPOJHN3, TMOJyYeHUEe SPHUPOB
1esuTos03bl. [loHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA MIENK).

JKCNepUMeHTAIbHbIE METObI M3YYeHHUSs BelleCTB U UX NpeBpanieHuit

PacTBOpUMOCTB pa3IMUHbBIX CIIUPTOB B BOJE, B3AMMOJICHCTBHE 3TAHOJA C HATPUEM,
OKHCJIEHME STWUJIOBOIO CIHPTAa B albJErHJl Ha PACKAIEHHOM MEIHOW HPOBOJIOKE,
OKHUCJIEHHE JTWJIOBOIO CIHPTAa JUXPOMATOM Kajus (BO3MOXHO HCIOJb30BaHUE
BHUJIEOMATEPUAIIOB), KAayECTBEHHbIE pPEAKUMHW Ha aJbAEeruibl (C TUAPOKCHIIOM
muammuncepeopa(l) u rugpokcumom meau(Il)), peakiust riaurepuHa ¢ TUAPOKCHIOM
meau(Il), xumuyeckue CBOWCTBAa pacTBOpa YKCYCHOW KHCJIOTHI, B3aUMOJICHCTBUE
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pacTBopa IOKo3bl ¢ runpokcuaom menu(ll), B3ammonelcTBue Kpaxmaia C HOJOM,
pelIeHre IKCIePUMEHTANBbHBIX 3a7a4 1o TeMaM «CrupTthl U ¢deHonb, «KapOoHoBbIe
KUCIOTHI. CIIOXKHBIE ADUPBD».

A30Tcoaep:Kaniue opraHudeckue coeTHHEeHUsI

AMHHBI — OpraHMYeCKHE IPOM3BOJHBIC amMMuaka. Kiaccudwukaius aMUHOB:
anudaTUIecKue U apoMaTUYeCKHe; MEePBUYHbIC, BTOpUUYHBIE W TpeTuuHble. CTpoeHue
MOJICKyJ, o0miass Gopmyia, H30MepHs, HOMCHKJIaTypa H (U3UYECKHUE CBOMCTBA.
XHWMHYECKOE CBOMCTBA alM(PaTHUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKUJIMPOBAHHUE,
B3aUMO/ICHCTBUE IEPBUYHBIX AMHUHOB C a30THUCTOM KHCTO0TOW. CoJIM aJIKHJIaMMOHUSI.

AHWIMH — TIpeACTaBUTENIb aMHMHOB apomaTtudeckoro psga. CTpoeHue aHMIIMHA.
B3anmHoe BiausHHE Tpynn aTOMOB B MoOJieKyse aHuiIMHA. OCOOCHHOCTH XMMHUYECKHX
CBOMCTB aHuiuHA. KauecTBeHHBIC peakuuu Ha aHWIMH. CrocoObl MOJyYeHHUS U
npuMeHeHHe anudaTtruueckux aMuHOB. [lonydeHne aHuIMHA U3 HUTPOOEH30171a.

AmuHokucioTel. Homenkmarypa wu  wm3omepus. OTHAeNbHBIC MPEICTaBUTEIN
0l-aMUHOKHCJIOT: TJIMLWH, aJJaHUH, (DeHUNANAHUH, CEPUH, 2TYMAMUHOBAS KUCTIOMA, TUZUH,
yucmeun. Onmuuecxkas uzomepus amurnoxuciom. D- u L-amunoxkuciomol. ®u3ndeckue
CBOWCTBA aMHUHOKHCIIOT. XHMHYECKHE CBONCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX
OPraHUYECKUX COCIMHEHHUH, peaKIvs IOJMKOHISHCAINH, O0O0pa30BaHHE IENTHIHOM
cBs13u. buonorndyeckoe 3HaueHNE aMMHOKUCTOT. CHHTE3 ¥ THAPOJIN3 ITENTHIOB.

benku xak npupoHbie moauMepshl. [lepBuyHas, BTopudHas ¥ TpETUUHAS CTPYKTypa
OcnkoB. XWUMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIU3, ACHATyparus, KadyeCTBCHHBIC
peaKIuy Ha OeJIKH.

Tonusmue 00  azomcoolepicawux — 2emepoYUKIUYECKUX COCOUHEHUSIX.
THupumuounossie u nypunogsie ocnosanus. Hykieunogvie Kuciomol.: cocmas, cmpoetue
u buo02u4ecKas poib.

JKCIEePUMEHTANbHbIE METOAbI H3yYeHHS BelleCTB M UX NMpeBpalleHuil

PactBopenue OenkoB B BOJE, JIeHaTypairus OETKOB IMPH HArpeBaHWU, I[BETHHIC
peakimu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «A30TCOepKalue
OPTraHUYECKUE COCIUHEHUS» U «Pacrno3HaBaHUE OPraHUYECKUX COEIUHEHUIN.

BbicokoMosIeKyIsIpHBIE COeIMHEHMSI

OCHOBHBIC TOHSITUSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUH: MOHOMED,
NOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIMMEPU3ALUHU, CPEIHSSA MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHHN — MOJIMMEpPU3aLUs U
noJIMKOHJeHcauus. [Ipedcmaenenue o cmepeope2yisApHOCMU U  HAOMOJEKYIAPHOU
CMPYKmype NoIuMepos, 3a8UCUMOCMb CEOUCME NOJUMEPOE OM UX MOIEKYIAPHO20 U
HAOMONEKYNAPHO20 CIPOEHUSI.

[Tonmumepubie  matepuansl.  [lmactmaccel  (MONMMATUIIEH,  MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPUI, MOJIMCTUPOII, MOJMMETUIMETAKPUJIIAT, MOJIMKApOOHATHI,
noJimsTUIeHTepedTanar). YTuiusaius 1 nepepadoTka miacTuka.

DnacToMepbl: HATYpaJIbHbIM KayuyK, CHUHTETHUYECKHE Kayuyyku (OyTaJIueHOBBIH,
XJIOPONIPEHOBBIM, U30MPEHOBLIN) U cunuxoHwvl. Pe3uHa.
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Bonokna: HaTypasibHBIE (XJIOMOK, IIEPCTh, INEIK), HMCKYCCTBEHHBIC (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIAaBCaH).

THonumepor cneyuanvroco HazHaueHus (MeguoH, Keenap, 1eKMpPonposoosujue
noaumepwbl, buopaziazaemvie NOIUMepPbl).

JKCNepUMeHTAIbHbIE METObI M3YYeHHUs BellleCTB U UX NpeBpanieHuii

O3zHakomiieHHEe ¢ 00pa3laMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB, peIlIeHHEe SKCIIEPUMEHTANIbHBIX 3aj1a4 1o TeMe «Pacro3HaBaHue miacTMacc u
BOJIOKOH.

PacuérHble 3a1aun

Haxoxxnenne MoieKyIsipHON (hOpPMYJTbI OPraHUIECKOTO COCTUHECHHMSI TI0O MaCCOBBIM
JOJIIM DJIEMEHTOB, BXOMSIINX B €r0 COCTAaB, HAXOXKICHWE MOJICKYJSIPHOU (HOPMYJIBI
OpPraHUYEeCKOTO COEIMHEHHUS M0 Macce (00bEMY) MPOIYKTOB CrOpaHUs, MO KOJIUYECTBY
BemiecTBa (Macce, OOBEMY) TMPOAYKTOB PpEAKIMU W/UIM HCXOAHBIX BEIIECTB,
YCTAaHOBJICHUE CTPYKTYpHOH (HOpPMYJIbI OpPraHMYECKOro BEIIECTBA HA OCHOBE €ro
XUMUYECKUX CBOMCTB WJIM CTIOCOOOB TIOJTyYCHHS, OTPEEIICHIE JOJU BBIX01a MPOAYKTA
PEaKIMH OT TEOPETUICCKHA BO3ZMOKHOTO.

MexnpeaMeTHble CBSI3H

Peanm3zannst MeXnpeaMeTHbIX CBA3€HW NP HW3YYEHUM OPraHUYECKOM XUMUU B
10 kymacce OCyIIECTBISIETCS YEPE3 UCMOJB30BAHHUE KaK OOIIUMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATHI, PUHATHIX B OTAEJBHBIX MPEIMETaX €CTECTBEHHO-HAY4YHOIO
LUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHATUSA: SIBIIEHWE, HAy4YHbIM (HaKkT, TUNOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kilaccuukauusa, HaOMOIEHUe, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIEIIb, MOJIEJINPOBAHUE.

®usuka: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKHI
YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHUE BEIIeCTBa, (PU3MUECKUE
BEJIMYMHBI, €AUHUIBI U3MEPEHMSI, CKOPOCTh, SJHEPTUSI, Macca.

buonorusi:  kierka, opraHu3M, DOKocHCTeMa, Ouocdepa, MeTabOJIU3M,
HACJIEICTBEHHOCTb, AaBTOTPOMHBIA U reTepoTpOodHBI THUI TUTaHUA, OpOKEHHE,
dboTOCHHTE3, IbIXaHUE, OCJIKH, YTIIEBO/IbI, )KUPBI, HyKJIEUHOBBIE KUCJIOThI, EPMEHTHI.

['eorpacdusi: mone3Hpie HCKOMaeMbIe, TOILIUBO.

TexHonorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IMUTAHUS, MOIOLIUE
CpelCcTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

Teopernueckue 0CHOBbI XUMMU

Atom. CocTaB aTOMHBIX siiep. XUMU4YecKuit anemeHT. Mzotomnbl. Kopnyckyisapro-
B0JIHOBOU  Oyanu3m, O08oUcCmEeHHaAs npupooa sniekmpona. CTpPOEHUE SIEKTPOHHBIX
000J109€K aTOMOB, KBAHTOBBIE YHCJIa. DHEPTETHUECCKUE YPOBHU U MOyPOBHU. ATOMHBIE
opoutanu. Knaccudukanuss XuUMUYECKHX DJIEMEHTOB (s-, p-, d-, f-DIEMEHTHI).
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Pacnipenienienrie 3J€KTPOHOB MO aTOMHBIM OPOUTAJISIM, HPUHYUN MUHUMYMA IHEPSUl,
npunyun Ilayau, npasuno Xymoa. DAEKTpOHHBbIE KOH(QUTYpaIlMM aTOMOB 3JEMEHTOB
NEePBOr0—4eTBEPTOTO MEPHUOIOB B OCHOBHOM UM BO30YkKIEHHOM COCTOSIHUU, DJIEKTPOHHBIE
KOHpUrypanuu HOHOB. [lonamue 06 >Hepeuu uOHU3AYUU, IHEPSUU CPOOCMEA
K 971€eKMpOHY. DIIEKTPOOTPULIATETbHOCTD.

[lepuonnueckuit 3akoH u Ilepuognueckass cucTEMa XHUMHUYECKHX DIIEMEHTOB
J.M. MenneneeBa. CBsi3b INEPUOAMYECKOrO0 3akoHa MW Ileprogmyeckoil cHUCTEMBI
XUMHYECKUX IJIEMEHTOB C COBPEMEHHON TEOPHUEN CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpynmaM ¢ [OepuojaM. 3HAUYCHUE IMEPUOJUYECKOrO0  3aKOHa
JI.1. Menneneena.

XuMHYECKasi CBsI3b. BHAbl XUMHYECKOW CBSI3U: KOBAJICHTHAsl, HWOHHAaA,
MeTainueckas. MexaHnu3aMbl  00pa3oBaHMsI  KOBAJIGHTHOM  CBA3U:  OOMEHHBIM
U JOHOPHO-AKIENTOPHBIA. DHEPrusi W JJIMHA CBS3U. lIONsSpHOCTH, HANPaBICHHOCTH
W HAaCBIIAEMOCTh KOBAJCHTHOM cCBA3U. Kparneie cBa3u. BonpopoaHas CBs3b.
MeXMONEKYJIISIPHBIE B3aUMOICVCTBHUS.

BajleHTHOCTP W BaJEHTHbIE BO3MOXKHOCTHM aTOMOB. [ ubpuouzayus amomHbix
opoumanneti. CBS3b SJIEKTPOHHON CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuMepe COeAMHEHUM PJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBienne O KOMIUIEKCHBIX coenuHEHUsX. COCTaB KOMILUIEKCHOIO HOHA!
KOMILJIEKCOOOpa3oBaresb, JUranabl. Koopounayuonnoe uucio. Homenxnamypa
KOMNJIEKCHbIX ~ coeOuHenull. 3HA4YCHHE KOMIUIEKCHBIX coenuHenuid. [lonsarue
0 KOOPAMHALIMOHHON XUMHUH.

BemecrBa  MOJEKYJIpHOTO M HEMOJIEKYJSIDHOTO  CTPOE€HUA.  THIIbI
KPUCTAUTMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsitue o mucnepcHbix cucteMax. VctuHHble pacTBOphl. [lpedcmasnenue o
KOMMOUOHbIX pacmeopax. CrnocoObl BBIPAKEHUSI KOHUEHTPALMM PacTBOPOB: MaccoBas
JI0JIS1 BELIECTBA B PACTBOPE, MOJISIPHASI KOHIEHTpaus. HachlllieHHbIE 1 HEHACHIILICHHBIE
pacTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanyus u HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. | pUBHUAIBLHBIC
Ha3BaHUs OTAEIIbHBIX NPEACTABUTEIICH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanys XuMru4ecKux peakiuii B HEOPTaHMUECKOW U OPTaHUYeCKOW XUMHUH.
3aKOH COXpAaHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUSI U MPEBPAIICHUS SHEPIUU
Opu  XUMHUYECKUX  peaknusx. TemioBbie ADQPEeKTbl XUMHUUECKUX  PEaKIMil.
TepMOXrMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3TUYHBIX (haKTOPOB.
['omorenHbIe ¥ reTeporeHHble peakuuu. Katanns u karann3aTopsl.

OOpatumble U HeoOpaTHMbIe peakiuu. XUMUYecKoe paBHOBecue. Koncmamwma
Xumuyecko2o paeHogecus. PDakTOppl, BIUAKOIIME HA TMOJO0KEHUE XHUMUYECKOTO
paBHOBECHS: TEMIEpaTypa, JABJICHUE W KOHUECHTPAIMM BEIIECTB, YYaCTBYIOIIMX B
peaxiuu. [Tpunnun Jle [larense.
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Onektponutuyeckas auccouuanusi. CuibHble U cnadble 3JIeKTposuThl. CTEneHb
muccouuanuu. Monnoe npouszsedenue 600vi. Cpena BOJIHBIX PACTBOPOB: KHUCIOTHAS,
HeWTpanpHas, 1enouHas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coei.
Peakiiuu nonHoro oomMeHa.

OKUCANTENBLHO-BOCCTAHOBUTENbHBIE peaknn. CTeneHb OKUCIeHUA. OKUCIUTEND U
BOCCTAHOBUTEND. [Ipo1iecchl OKMCIIEHNsI M1 BOCCTAHOBIICHUS. BaxkHENIINE OKUCIUTENN U
BOCCTaHOBUTEIH. METO/1 3JE€KTPOHHOIO Oananca. DIEKTPOIN3 pacTBOPOB U PACILIIaBOB
BEILECTB.

IKCIEPUMEHTATbHbIC METOAbI H3YYCHHUsI BELECTB M UX NpeBpaleHuil

Pa3noxenue mnepokcuaa BOAOpOAA B MPUCYTCTBUU KAaTauu3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEACHUE PEAKIUH HOHHOIO OOMEHa, OIpeAesieHHue
Cpelibl paCTBOPOB C MOMOIIBIO UHANKATOPOB, H3yUYEHHUE BIUSHUS PA3JIMYHBIX (PAKTOPOB
Ha CKOPOCTh XUMUYECKON PEAKIMU U MOJIO)KEHUE XUMUYECKOTO PAaBHOBECHS.

Heoprannueckasi xumusi

[Tonoxxenne HeMmeraioB B Ilepuogmyeckold cUcTeME XMUMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa 1 OCOOCHHOCTH CTPOCHHUS HX aTOMOB. (DU3HYECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTPOIMS HEMETaUIOB (Ha MpHUMepe KHUCIOopoja, cepbl, gocdopa u
yIJIeposa).

Bonmopon. Ilomyuenue, ¢u3nyeckue © XUMHUYECKHE CBOMCTBA: peaKIUU
C METaJUlaMM M HEMETaJUlaMHu, BOCCTAHOBUTEJbHbIE CBOWMCTBA. ['mapunsl. TonaugHvle
S/1EeMEHMbL.

lanorensl. Haxoxxnenue B mpupojae, CHocoObl MOMydeHUs, (U3MYECKUE U
XAMUYECKHE CBOMCTBA. [ajoreHoBOmOpO/bl. BaxHelmue KHUCIOPOACOACPIKAIIUE
coenuHEeHMsI TaynoreHoB. JlabopaTOpHbiE W MPOMBINIJICHHBIE CHOCOOBI TOJYYCHUS
rajgoreHoB. [[pumMeHeHue raJjoreHoB U X COCIMHEHHUI.

Kucnopon, o3on. JlabopaTopHble ¥ NPOMBIIIJICHHBIE CIOCOOBI MOJy4YEHUS
kuciopoaa. Ouznyeckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOPOJa U 030HA.
Oxcuzpl ¥ MEPOKCU/IBI.

Cepa. HaxoxaeHnue B mpupo/ie, CriocoObl MoTyueHUsl, PU3NIecKue U XMMUYECKUe
cBoiictBa. CepoBoaopon, cynbpuasl. Oxcun cepbi(1V), okcun cepsi(VI). Cepnucras u
CepHasi KUCJIOTHI U X coiii. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [I[puMeHnenue cepsl
U €€ COCIMHCHUM.

A30T. Haxoxaenue B mpupojie, CriocoObl MoayueHusl, PU3ndecKkue U XUMUYECKUE
cBOMCTBa. AMMUAK, HUTpUIbl. OKCHUIBI a30Ta. A30THCTAst U A30THASI KUCIIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMeHeHHe a3oTa M €ro COeIMHEHMM.
A3OTHBIE YI00pEHUS.

®ochop. HaxoxaeHue B Mpupoje, CHOCOObI MONy4YeHUs, (U3NYECKUe
U xumMuueckue cpoiictBa. @ochunbl u pochun. Oxcuasl dhocdopa, hochopHas kucmoTa
u e€ comu. Memagocgopuas u nupogocgopnas kucromsi, ¢hocghopucmas
u @ocgopnosamucmas kuciomol. IlpumeHenue Qochopa H €ro CoOeIUHCHUI.
dochopHbIe YI00pEHHUS.
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VYriepoa, HaxoXJieHHe B mpupoze. AJUIoTponHbie Moaudukanuu. Ouznueckue u
XUMUYECKME CBOMCTBA MPOCTBIX BEIIECTB, O0Opa30BaHHBIX yriaepogoMm. Oxcup
yriepoaa(ll), okcun yraepona(IV), yronpHas kuciora v €€ coiau. AKTUBUPOBAHHBIN
yIroJib, aocopoyus. Dyanepenvi, epagen, yerepoonvie Hawompyoxu. llpuMeHeHHE
MIPOCTHIX BEIIECTB, 00OPAa30BAHHBIX YIIEPOJOM, U €r0 COEAUHEHUH.

Kpemuunii. Haxoxnaenwe B TpuUpoae, CHOCOObI MOMy4YeHHUs, (PU3HUECKHE
u xumuueckue cpoiictBa. Oxcupa kpemHus(IV), KpeMHuEBas KHUCIIOTa, CHIIUKATHI.
[IprmeHeHne KpeMHUs U ero coennHeHni. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxxenne wmetamwioB B llepuonnueckoil cHCTEME XHUMHYECKHUX SJIEMEHTOB.
Oco0EHHOCTH CTPOECHHS JIEKTPOHHBIX 000J0YEK aTOMOB METaNIoB. Pacnpocmpanenue
XUMUYECKUX D]IeMEeHMO8-Memannos 6 3emHou kope. OOume (PU3NUECKUEe CBOMCTBA
MeTaioB. [Ipumenenue mMetamioB B ObITy U TexHUKE. CITaBbl METAJIJIOB.

DIEKTPOXUMHUUECKUN Psii HaNpsKEeHU meTauioB. OO0mme crnocoObl MOTy4YeHUs
METAJUIOB: THAPOMETAIUTYPrUsi, NUPOMETAIUIYPIUs, >SJeKTpoMeTtautyprus. Ilonarue
0 Koppo3uu MeTauioB. CriocoObl 3alIUThI OT KOPPO3UHU.

O6mrass  xapakrepuctuka wmetawioB [A-rpynmsl  Ilepuogudeckoit  cucTembl
XUMUYECKUX dJeMeHToB. Hartpuit u kamuii: mosydenue, GU3NYECKUE U XUMHUYECKUE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIMIECTB U UX COCAUHECHUM.

O6mrass xapaktepuctuka wmetamioB [IA-rpymmer  Ileprogudeckoit  cucTeMbl
XUMUYECKUX DJIEMEHTOB. Maruuii v KaibIuil: ToJydeHue, PUu3ndeckue 1 XUMHUIECKUe
CBOWCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB M MX coeauHeHHil. KECTKOCTh BOIABI U
CIOCOOBI €€ yCTpaHEeHHUSI.

AMIOMHUHMI: TIONy4YeHUe, (PU3MYecKue M XUMUYECKHE CBOWCTBA, NMPUMEHEHHE
IIPOCTOTO BEIIECTBA M €0 coequHeHuN. AMGpOTEpHbIE CBOMCTBA OKCHAA U THAPOKCUA
ATFOMUHHUS, TUAPOKCOKOMILICKCHI aJTFOMUAHMUSL.

OO6miast  xapakrepucTuka  MeTauioB  nobouHbix  noarpynn  (b-rpymm)
[Teprnoanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3MUeCKe M XMMHUYECKHE CBOMCTBA XpomMa M €ro coeauHeHui. OKcHabl U
rugpokcuasl - xpoMa(Ill), xpoma(Ill) u xpoma(VI). XpomaTel W AUXPOMATHI,
MX OKUCJIUTEIbHBIE CBOUCTBA. [loJlyueHne u MpuMeHEeHUe Xpoma.

du3nyeCcKne U XMMUYECKHE CBOMCTBA MapraHiia U €ro cCoequHeHun. Baxxuenmue
coenunenust  mapranua(ll), wmapranuna(IV), wmapranna(VI) wu  mapranma(VIID).
[IepmaHranar kajms, €ero OKACIUTEIbHBIE CBOMCTBA.

dusnyecke M XUMHYECKHE CBOMCTBA JKejie3a M ero coeguHeHuil. OKCHIEBI,
ruapokcunbl U conu skeneza(ll) m xenesa(Ill). Ilonydyenne u mpumeHeHue xenes3a
U €ro CIUIaBOB.

Ou3nyUeCcKne W XUMHYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [lomyuenue u
IIPUMEHEHUE MEIU U €€ COCTUHEHUM.

[uuk: momyuenue, pusndeckre U XUMUYECKUE CBOMCTBA. AM(OTEpHbBIE CBOMCTBA
OKCHJIa U THAPOKCHUJA IIUHKA, THIPOKCOKOMIUIEKCH IMHKA. [[puMeHeHne MHKAa U ero
COECIMHEHUM.
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JKcNepUMEHTAJbLHbIE METO/Ibl H3YUEeHUS BeleCTB U UX NPeBpalleHn il

N3yuenne o0pa3noB HEMETAJIOB, TOpeHHE cephl, Qocdopa, xKene3a, MarHus
B KUCJIOPOJE, U3yUEHUE KOJUIEKIINHU « MeTallIbl ¥ CIUIaBbD), B3aUMO/ICHCTBUE IICIOYHBIX
U IIEJOYHO3EMEJbHBIX  METAUIOB C  BOJOM  (BO3MOXKHO  HCIOJIb30BaHHE
BHJIEOMATEPHUAIIOB), B3aUMOJEHCTBUE IIUHKA U JKEJI€3a C PACTBOPAMH KHCIIOT U ILIEJIOYEH,
KAUECTBEHHBIC PEAKIMH HAa HEOPraHMYECKHWE AaHUOHBI, KATUOH BOJOPOJA M KAaTHOHBI
METAJLJIOB, B3aMMOJCHCTBHUE THAPOKCUIOB ATIOMUHUS U IIMHKA C pACTBOPaMU KUCIIOT U
1IEJI0YEeH, pellleHHe IKCIePUMEHTAIBHBIX 3aau 1o temam «l'amorensn», «Cepa u eé
COCIMHEHUS», «A30T U Gochop U X CoeAMHEHUs», «MeTalbl TIaBHBIX MOATPYII,
«MeTtasmibpl TOOOYHBIX TOATPYIIID.

XumMus 4 )KU3Hb

Ponp xuMum B oOecriedeHMHM YCTOMYMBOTO pa3BUTHS uenoBedecTBa. [loHsTHe
O HAYYHBIX METOJIaX TMO3HAHUS W METOOJIOTMM HAy4YHOro HccienoBaHus. HaydHbie
OPUHIMIBI  OpTaHU3allid XUMHYECKOTOo MPOU3BOACTBA. [IpoMbIlUIEHHBIE CTIOCOOBI
MOJIyYeHHs] Ba)KHEUITUX BEHIECTB (HA MpUMEpe MPOU3BOACTBA aMMHAKa, CEPHOMU
KHUCJIOTBI, MeTaHoja). [IpoMbllIeHHbIE CIOCOOBI TOJYYEHHUS METALUIOB U CIUIABOB.
XUMHUUYECKOE 3arpsi3HEHHUE OKpYXalolled cpelbl W ero mnocieaActBusi. Ilpobiaema
nepepabomku omxo0008 U no6ouHblX Npodykmos. Poib xumuM B o0OecredeHUU
SHEPreTUYECKON 0e30NacHOCTH. [IpuHyunsvl «3e1EHOL XUMULLY.

XuMus U 310pOBbe YenoBeka. JlekapcTBenHble cpenctsa. [IpaBuiia ncnonb30BaHus
JIEKapCTBEHHBIX TIpenapaToB. Poyib XUMUU B Pa3BUTUU MEIUIIMHBI.

XUMHSI TIMIU: OCHOBHBIE KOMIIOHEHTHI, TMHINEBbIe J00aBku. Ponb xumuun
B 00€ecreYeHrH MUIIEeBOM O€30MaCHOCTH.

Kocmernueckne u mnapdromepHble cpeiactBa. bertoBas xumwus. [lpaBuna
0€30macHOr0 MCIOIB30BAHMS MPETapaToOB OBITOBOM XMMHUHU B MTOBCETHEBHOMN KU3HHU.

XHUMHUS B CTPOUTEILCTBE: BaXKHEHUIIINE CTPOUTEIbHBIC MaTepHaiIbl (LIEMEHT, OCTOH).

XuMus B CEIIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE Y100pEHNS.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, Kpacku, CTEKJIO, KepamHKa.
Mamepuanwi 015 21ekmponuxu. Hanomexuonozuu.

PacuérHble 3a1aun

Pacuérel: Maccel BemecTBa WM 00bEMaA Ta30B MO W3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MacChl
(oOBEMma, KOIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO U3 BEIIECTB HUMEET
npumecu, Macchl  (0O0bEMa, KOJMYECTBA  BEIIECTBA) MPOAYKTA  PEaKIIUH,
€CJIM OJTHO W3 BEIIECTB JaHO B BHUJIE PACTBOpPA C ONPEIAECIEHHOW MacCOBOM HOJIEH
PAaCTBOPEHHOIO BEILIECTBA, MACCOBOW JOJM M MOJISIPHOW KOHLIEHTPAllMM BEIIECTBA
B PacTBOpE, A0JIM BBIXO/JA MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHblie CBSA3H
Peanu3zanus MeXnpeaMETHBIX CBSI3eH MPH H3yuyeHUH OOIIe M HeOpraHu4ecKou
xumuH B 11 Kacce oCyiecTBisieTcs uyepe3 UCHOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
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HAYYHBIX MOHATUH, TaK U TOHSATHHA, IPUHATHIX B OTAEIBHBIX MPEIMETaxX eCTeCTBEHHO-
HAYYHOTO IHMKJIA.

OOme ecTecTBEHHO-HAyYHBIC TOHATHSA: SBJICHUE, HAYYHBIH (akT, TUIOTE3a,
TEOpHsl, 3aKOH, aHajHh3, CUHTE3, Kiaccu(uKaius, MNEPUOJUYHOCTb, HAOIIO/ICHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJIEb, MOJICIMPOBAHUE.

dwusuka: MaTepus, MUKPOMHP, MAaKPOMHUP, aTOM, SIEKTPOH, POTOH, HEUTPOH, HOH,
M30TOIbI, PAJAMOAKTUBHOCTh, MOJIEKYJA, SHEPreTUUYECKHI YpOBEHb, BEIIECTBO, TEIO,
00bEM, arperatHoe COCTOSHHE BEIIECTBa, MICAIbHBIA ra3, (U3NYECKHE BEITUYHHBI,
€IMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHu3M, 3KOCUCTEMa, Ouocdepa, MeTadoIM3M, MaKpo- H
MHUKPODJIEMEHTBI, O€NKH, KHUPBI, YIJEBOMABI, HYKIECHHOBBIE KHCIOTHI, (DEpMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U TIOTOK YHEPTHH B IKOCHUCTEMAX.

['eorpadusa: MuHEpanbl, TOPHBIE TOPOJBI, TOJE3HBIE HCKOMAeMble, TOILIUBO,
pecypeBl.

Texnomorusa: XuUMHYECKas TMPOMBIIUIEHHOCTh, METATYPIUsi, CTPOUTEIbHbIC
MaTepuaibl, CEIbCKOXO3SHCTBEHHOE IPOMU3BOJCTBO, IHILNEBAs MPOMBIIUIEHHOCTD,
(dapmarieBTUYECKasT MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHUYECKHUX IPErapaTos,
IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUajoB, 3JEKTPOHHAs MPOMBILIUIEHHOCTD,
HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOJIXOJIOM B CTPYKTYype
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHMS IIpeaIMeTa « XUMUS» Ha YPOBHE CPEIHEr0 OOLIETO
oOpa3oBaHMsI BBIICJICHBl CIEAYIOIIAE COCTABILIOIIME: OCO3HAHHE OOYyYarOIMMUCS
POCCHUHCKOM  TIpa)IaHCKOW  HMJAEHTHUYHOCTH; TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOSATEIIbHOCTH M CaMOOIPEJENICHUIO; HAJIWYUME MOTHBAlMM K OOYYEHUIO;
TOTOBHOCTB M CIIOCOOHOCTh 00YyYaroIuXcsi pyKOBOACTBOBATHCS MPUHITHIMU B OOILIECTBE
OpaBWIaMM W HOpPMaMU [IOBEICHHs; HAJIU4YME€ IPABOCO3HAHUS, SKOJOTHYECKON
KYJIBTYpbI; CHOCOOHOCTh CTaBUThH LIEJIM U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUSA  HpeaMera  «XuMHUs»  OTpaxkaroT
c()OPMHUPOBAHHOCTh  ONbITA MO3HABATEIbHOM M  MPAKTUYECKON  JeATEIbHOCTH
oOyJaromuxcsl B IPOLEcce peaan3aluu 00pa3oBaTeIbHON AESITENbHOCTH.

JIn4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  HpeaMera  «XUMHUS»  OTpaxaroT
c(OPMUPOBAHHOCTh ~ OMbITA TO3HABATEIBHOM M  MPAKTUYECKOH  JAESITEeIbHOCTU
oOyJaromuxcsl B IpoLecce peaau3anuy o0pa3oBaTeIbHON NEATEIBHOCTH, B TOM YUCIIE B
YaCTH:

1) rpa:xaaHCKOro BOCIIMTAHUSA:

OCO3HaHMSI OOYYAIOIIMMHUCSI CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUS O COLMAIBHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHUM
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATEIBHOCTH TPH CO3JAaHUN yYCOHBIX
MPOEKTOB, PEHICHWU YYEOHBIX W TO3HABATEIbHBIX 33J]]a4, BBIMOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH MOHMMATh U TPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyYMEHTHI
JIPYTUX TIPU aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOM JIESITEIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCTIUTAHMS

IEHHOCTHOTO  OTHOILICHUSI K HCTOPUYECKOMY UM  HAyYHOMY  HACJEIUIO
OTCUYECTBECHHON XUMUH;

YBOKCHHUS K TIPOIIECCY TBOpPYECTBA B 0O0JACTH TEOPUHM U MPAKTUUYECKOTO
MPUIIOKEHNUS] XUMUU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh PE3YJIbTAT NJIUTEIbHBIX
HaOMIOACHUHM, KpPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX TMOUCKOB, TOCTOSHHOTO Tpy/Ja
YYEHBIX U MIPAKTUKOB;

WHTEpECa W TO3HABATEIbHBIX MOTHMBOB B IMOJYYEHUH U TMOCJIEAYIOIIEM aHAJIU3€
nH(}OpMAIUHU O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOU XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPABCTBEHHOI'O CO3HAHUS, STHUYECKOTO TTOBEICHMUS;
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CITOCOOHOCTH OOCHHMBATL CHUTyallUH, CBSA3dHHBIC C XHMHUYCCKUMU ABJICHUAMH,
U IIPUHUMATDb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HaA MOPAJIbBHO-HPABCTBCHHBIC HOPMBI
N OICHHOCTH,

T'OTOBHOCTH OIICHUBATD CBOE IMOBCACHUC U IIOCTYIIKHU CBOUX TOB&pHIHGfI C HOSI/IHI/Iﬁ
HPaBCTBCHHBIX U IIPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUuA HOCJIeI[CTBI/Iﬁ IMOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbA:

MOHMMAHUS [IEHHOCTEH 3J0POBOr0 U 0€30MacHOro 00pasa KU3HHU, HeOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PHU3UUYECKOMY U ICUXUYECKOMY
3JI0POBBIO;

coONIO/IeHNs TMpaBWi 0€30MacHOro OOpallleHuss € BellecTBaMu B OBITY,
MIOBCEIHEBHOM JKM3HHU, B TPYAOBOH JI€ATEIbHOCTH;

NOHMMaHUS LIEHHOCTU MPaBWJI UHJIUBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIMINX 370POBBIO M KU3HU JIIO/ICH;

OCO3HaHUsl TOCIEACTBUM U HENPUATUS BPEOHBIX MPUBbIUEK (YNOTpeOieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

S) TpyaA0BOro BOCIMTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B YU4E€OHO-HCCIIEI0BATENBCKON IESITEILHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

YCTAHOBKM HAa aKTMBHOE y4acCTHE€ B PEIICHHM MPAKTUYECKHUX 3a/1ad COLMAIbHOMN
HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUUeCKOMY U3y4YeHHI0 MPodecCcril pa3TuyHOro pojia, B TOM YUCTIe
Ha OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHH;

YBAXKEHHUS K TPYAY, JHOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYATLHON TPACKTOPUU 0Opa30BaHUs,
Oynymieir mpodeccuu U peanu3alii COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHUMHH, HWHTEPECOB M TOTpeOHOCTEM
00I11eCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS

HKOJIOTMYECKH IEJIeCOO0pPa3HOr0 OTHOUIEHUS K TNPUPOJE KaK HCTOUYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHMMAHUA TJO00ATbHOTO XapakTepa OSKOJOTHYECKHX MpoOjeM, BIHSIHUS
SKOHOMMYECKHX IPOLIECCOB HA COCTOSTHUE ITPUPOIHON U COLMAIILHOW CPEBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOIb30BAHUS TOCTHXKEHUN XUMHUU JJISl PELICHHS
BOITPOCOB PALMOHAIIBHOTO ITPUPOIOIIOIb30BAHU;

AKTUBHOTO HENPUATHS NEUCTBUM, NPUHOCAIIUX BPEL OKPYXkKAIOLIEH IPUPOIHON
cpele, YMEHHUs MpPOrHO3MpPOBaTh HEOJArOMpUATHBIE SKOJOTHYECKHE IOCIEICTBUS
MIPEAIPUHUMAEMBIX JEUCTBUM U NIPENOTBPAILATD UX;

HaJIM4YUsl PA3BUTOTO HKOJOTMYECKOIO MBIIUICHUS, JKOJIOIMYECKON KYJIbTYPHI,
ONBITA JESATENBHOCTH DKOJOTHYECKOM HAIPABICHHOCTH, YMEHHS DPYKOBOACTBOBATHCS
MMU B MO3HABATEIbHONW, KOMMYHHKATUBHOW U COIIMAIHON MPAKTHUKE, CIIOCOOHOCTU U
YMEHHS aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoOu;
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7) HEHHOCTH HAYYHOT'O TIO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
0OIIECTBEHHON TPAKTUKH;

MMOHUMAaHUs CIeM(DUKN XUMHUH KaK HAyKd, OCO3HAHHS €€ posid B (hOPMHUPOBAHHUH
paIiOHaJIBbHOTO HAYYHOTO MBIIUICHUS, CO3/JaHWW IEJIOCTHOTO  MPEICTaBICHHUSI
00 OKpYyXaroleM MUpEe Kak O €IMHCTBE MPUPOJILI M YEIOBEKA, B TIO3HAHUH TTPUPOTHBIX
3aKOHOMEPHOCTEH U PEIIeHUH MPoOIIeM COXpaHEeHHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHH JJII COBPEMEHHOM IIUBIIIN3AINN: B €€
T'YMaHUCTHYECKOW HAMpPABJICHHOCTH W BAXXHOW pOJIM B CO3JaHUW HOBOW 0a3bl
MaTepUaTbHOW KYJBTYPHI, B PEHICHUU TIOOATBHBIX MPOOJIEM yCTOWYHUBOTO Pa3BUTHS
YeJIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, MUIIIEBON U KOJIOTUYECKON O€30IaCHOCTH,
B Pa3BUTHUH MEAMIIMHBI, OOCCIICUCHUH YCJIOBHM YCIIEITHOTO TpPyAa M 3KOJOTHYCCKH
KOM(DOPTHOM KU3HU KaXkI0T0 YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB IO3HAHMS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOMydaeMbIe
3HAHUS JUJI aHaliu3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIETO MHUPA U MPOUCXOISIINX
B HEM M3MEHEHWH, YMEHHS JellaTh 00OOCHOBAHHBIE 3aKJIFOUCHHSI HAa OCHOBE HAyYHBIX
($haKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOYYESHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHMUYECKUE 3HAHUS JJIS PEIICHHUS
po0JIeM B PEATbHBIX JKU3HEHHBIX CUTYAIHIX;

WHTEpEeca K O3HAHUIO, UCCIIEIOBATEIBCKOM IeATEeIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO B caMO00pa30BaHUIO,
K aKTHBHOMY TOJIYYCHHUIO HOBBIX 3HAHWW 1O XMMHHU B COOTBETCTBUU C >KU3HECHHBIMH
OTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pasnu4HbIX cdepax mnpodeccruoHambHOM
JIESITEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpeamMeTHble pe3yibTaTbl OCBOCHMS MPOrpaMMbl [0 XHMHUU Ha YpPOBHE
CpeaHero o01ero 00pa3oBaHus BKIHOYAIOT:

3HAYUMBIE TUTSI (dopMupoBaHus MHUPOBO33PEHUS 00y4aromuxcs
MEXIUCIUIUTMHAPHBIE (MEXMPEIMETHBIE) OOIICHAYYHBIE TMOHATHS, OTPaKaroIIne
L[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHELU(PHUKY METOIOB MO3HAHUS, UCTIOIb3yEMBIX
B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIHs, SBICHHUE, MPOIECC, CUCTEMA,
HAy4YHBIM (paKkT, MPUHLIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, UCCIIEIOBAHHE,
HaOII0IeHNE, U3MEPEHUE, SKCTIEPUMEHT U APYyTHEC);

yHUBEpCajdbHble YydeOHble JeHCTBUS (TIO3HABaTelbHbIE, KOMMYHHKAaTHUBHBIC,
pEryJIATUBHBIE), oOecreunBarone GopMupoBanue (yHKIMOHATBHOM TPAMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yYaroInXCsl;

CMOCOOHOCTh OOYYaIOMIMXCSl HWCMOJIb30BaTh OCBOEHHBIE MEXKIUCIHUILTMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCaJbHbIE yueOHbIEe JEHCTBUS B MMO3HABATEIHLHON
U COIMAJIbHON TPaKTUKE.
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MGTaHpe,Z[MeTHI)IG PE3YJIbTATHI OTPAKAIOT OBJIAACHHUC YHUBCPCAJIbHBIMU y‘le6HBIMI/I
IMIO3HAaBATCIIbHBIMHA, KOMMYHHKATUBHBIMH U PCTYJIITUBHBIMHA I[GﬁCTBHHMPI.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBUS
ba3oBble JJoruueckue AeiicTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh M aKTyaIM3UpPOBATh MPoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATh LETU ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTb PE3YJIbTATHI IEITEIBHOCTH C TOCTABICHHBIMU LEISIMU;

KCMOJI30BaTh MPU OCBOCHUHU 3HAHUUN MPUEMBI JJOTUYECKOTO MBIILICHUS: BBIACIATh
XapaKTEPHbIC MPU3HAKUA TOHSATHW W YCTAaHABIWBATH UX B3aUMOCBSA3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHUS JIJIs1 0OBSICHEHUSI OTJAEIBHBIX (JaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS W KPUTEPUM JIS KIACCU(PHUKAIIMU BEIIECTB U XUMHUUYECKHUX
peaKuui;

YCTaHaBJIMBATh IPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXKIAY U3y4aCMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIC, IETyKTUBHBIE, IO AHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH M IPOTUBOPEYHST B PACCMATPUBACMBIX SBIICHUSX,
(GbopMyJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHATh B IIPOLIECCE IIO3HAHUSA HCHOJIB3YEMBIE B XHMHU CHUMBOJHUYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPE/ICTABICHUS — XUMUUYECKUHN 3HAK
(cuMBOJI) BJeMeHTa, XxuMuueckas (opMmysa, ypaBHEHHE XUMHUUYECKOM peakiuu —
P PEIICHUH YYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JI1 BBISIBICHUS XapaKTEPHBIX NPU3HAKOB H3YUAEMBIX
BEIIECTB U XUMUYECKUX PEAKIIHM.

ba3zoBble ucciieioBarebCKUe AeHCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYyYHOT'0 MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIU;

dbopMyIUpoBaTh LEIU W 3aJa4d WCCIEIO0BaHMS, UCIIOIb30BaTh IMOCTABJICHHBIC
¥ CaMOCTOSITENIBHO C(hOpMyIMPOBAaHHBIE BOTIPOCKHI B KAYE€CTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI JUisl (POPMHUPOBAHUS TUTIOTE3BI 1O MPOBEPKE MPABUIHBHOCTH BBICKA3HIBAEMBIX
CYXICHUU;

BJIQJIETh HABBIKAMHU CAMOCTOSATENIBHOTO INIAHUPOBAHUS U POBEICHUST YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HaONIOJaTh 3a XOJOM TpoIlecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OpMYIUPOBATh OOOOIIEHUS W
BBIBOJIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIEAOBAHUS, COCTABIISIThH
000CHOBaHHBIN OTYET O IPOJIETAaHHOM paboTe;

MpUOOPETATh OMBIT YUSHUYECKON UCCIIEN0BATEILCKON U TPOCKTHOM JIEATeTLHOCTH,
MIPOSIBJISITH CIOCOOHOCTHh 1 TOTOBHOCTH K CAMOCTOSITEIBHOMY TIOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PAa3JIMYHbIX METOJO0B MTO3HAHMSI.

Pab6ora ¢ unopmanmei:
OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOUYHHUKAX MHPOpMalUU (HAYUHO-TOMYJISIpHAs
JUTEpATypa XUMUYECKOTO COJEPIKaHMsI, CIIPaBOYHbBIE MOcoOmsi, pecypchl HTepHETa),
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aHAJIM3UPOBATh UH(POPMALIMIO PA3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(opMyIMpOBATH 3aIPOCHI U PUMEHSATH PA3IUYHBIE METOBI IIPU TIOUCKE U OTOOpE
uH(pOpMaIi, HEOOXOAUMOM /7Sl BBIMIOJTHEHUS YU€OHBIX 3a7a4 ONPEAeIEHHOTO TUTIA;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJbHYIO (OpMY IpencTaBiIeHUs MH(POpMaluu
(cxeMbl, TpaduKH, JUarpaMmbl, TaOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUHBIM SI3bIK B Kauy€CTBE CPEACTBA MpU paboTe C XMMHUYECKOM
uHpOopMaIueil: IPUMEHATh MEXIpeIMeTHbIE ((PU3HUECKUe U MaTEMaTHUECKHE) 3HAKHU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIATHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIE AeiCTBUS:

3aJIaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOW TeMbI B XOJE JHajora H/Wid
JUCKYCCUH, BBICKA3bIBaTh HJICH, (POPMYIHPOBATH CBOHM IPEUIOKCHUS OTHOCHUTEIHHO
BBITIOJTHEHHUS TTPEVIOKCHHOM 3a/1a4W;

BBICTYIIaTh C IIPE3CHTAllMCd pe3yJbTaTOB II03HABATCIBHOW JICATEILHOCTH,
MOJIyYEHHBIX CAMOCTOSITCIIBHO WM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJHCHUN
XUMHUYECKOTO OSKCICPHMEHTa, NPAKTHYCCKOH padOThl IO HCCICAOBAHHIO CBOWMCTB
M3y4YaeMbIX BEIISCTB, peaM3allMi Y4eOHOrO NpOeKTa, W (HOPMYJIHPOBATh BBIBOJBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHUM IyTEM COTJIACOBAHMS MO3UIIMN B XOJE
00CyXIeHUsI 1 OOMEHA MHEHHUSIMHU.

PeryjisiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA

CaMOCTOSITENIbHO  TUIAHUPOBATh M OCYIHIECTBISITH CBOIO  ITO3HABATEIILHYIO
JeSTeNbHOCTh, Ompenesss e€ [end W 3aJadd, KOHTPOJIMPOBaTb M TIO0 Mepe
HEO0OXOIUMOCTH KOPPEKTUPOBATH MPEJIaraeMblil aITOPUTM ACHUCTBUIN IIPU BBHITOJIHEHUH
y4eOHBIX U HCCIEOBATENIbCKUX 3a/iad, BBHIOMpaTh HamOojee 3(PQPeKTUBHBIA CHOCOO
UX pEIICHHS C YYETOM TIOJNYyYCHHMS HOBBIX 3HAHWM O BEMICCTBAX W XWMHYECKHX
peaKIusx;

OCYIIECTBIISITh  CAMOKOHTPOJIb  JIEATEIHPHOCTH Ha OCHOBE CaMOaHajm3a |
CaMOOIICHKH.

[IpeameTHBIC pPEe3YIbTATHI OCBOCHHS IPOTPaMMBI 1o XUMUU Ha
yriyOJIEHHOM ypOBHE Ha YPOBHE CpeAHero ooOmero oOpa3oBaHMs BKIIOYAIOT
cnenuduyueckre sl y9eOHOTO mpeaMera «XHWMHS» HaydHbIC 3HAHUS, YMCHUS |
CIOCOOBI ACWCTBUH 1O OCBOCHHUIO, MHTEPIIPETAIIMN U MPEOOPA30OBAHUIO 3HAHUM, BUIIBI
NESATETHPHOCTH 10 TOJYYEHUI0O HOBOTO 3HAHUS W MPUMEHEHHWIO 3HAHUN B Pa3IUYHBIX
y4eOHBIX CUTYyallusiX, a TaKKE€ B pEaJbHBIX MXU3HEHHBIX CHUTYallUsIX, CBA3AHHBIX C
xumuen. B mporpammMe mo XuMuM MpeAMETHBIC PE3yJbTaThl MPEACTABICHBI IO TOJAaM
U3YYCHHUS.
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HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHUsD OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABIICHUI: O MECT€ M 3HAYEHUU OPTaHWYECKON XUMUU
B CHCTEME CCTCCTBEHHBIX HayK M €€ pOJIi B OOECIEUEHWH YCTOWYUBOTO Pa3BUTHS
YeJIOBEUECTBA B PEHICHUM MPOOJIEM HKOJIOTHYECKOM, SHEPreTUYeCKOW U TMHIIEBOU
0€e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTepHUaiOB, HOBBIX
MCTOYHUKOB DJHEPTrUH, B OOECICUEHWH PaAlMOHAIBHOTO IPHUPOIONOIH30BaAHMUS,
B (D OPMHUPOBAHUYM MUPOBO33PEHHUS U OOIIEH KyIbTYPhI YEIOBEKA, a TAK)KE IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBBIO U MPUPOJTHOU CpelIE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPAsk BKJIKOYAET: OCHOBOIIOJIATAIOIINE
MOHSTHUS — XUMUYECKHM 3JIEMEHT, aTOM, SIIPO U DJIEKTpOHHAsi 000104YKa aTroma, s-, p-, d-
aTOMHBIE OpOWTalid, OCHOBHOE M BO30YKJAEHHOE COCTOSIHUSI aToma, THOpuau3anus
aTOMHBIX OpOUTANICH, NOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTD, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl CBA3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00BEM, YIIIepOIHBII
CKelleT, (PyHKIMOHAJIbHAs TPYINa, pajaukan, CTPYKTypHble (popMyibl (pa3BEPHYTHIE,
COKpAallEHHbIE,  CKEJIETHBIE), H30MEpUsl CTPYKTYpHas ©  IPOCTPAHCTBEHHAs
(reomeTpuueckas, onmuueckas), W30MEpPbl, TOMOJIOTUYECKUN P, TOMOJIOTH,
YTJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOAEPKAIINE OPTAaHUYECKUE COEAUHEHHUS,, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS; TEOPUHU, 3aKOHBI
(mepuonnueckuii 3axkoH .M. MenpaeneeBa, Teopusi CTPOCHHUSI OPraHUYECKUX BEIIECTB
A.M. bytnepoBa, 3aKOH COXpPaHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W
MPEBpAILCHUS] SHEPTUH TIPU XUMUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN
SI3BIK XUMUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE TOHUMAHUS TPUYMHHOCTH
U CHUCTEMHOCTHM XMUMHUYECKUX SIBJIICHHM; MPEACTABICHUS O MEXaHU3MaX XMMHUYECKHX
peakiuii, TePMOJMHAMHYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUf,
O B3aMHOM BJIMSSHUA aTOMOB W TPYyNIl aTOMOB B MOJIEKYyJaX (MHAYKTUBHBIA U
Me3oMepHbI 3¢ dexThl, opueHTanThl | u Il poma); dakTosoruyeckue CBEACHUS O
CBOMCTBaX, COCTaBe, IMIOJy4eHUH U O€30IaCHOM HCIIOJIb30BaHUU BaXKHEHUIIMX
OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETHHOCTH YEIOBEKa, OOIIMX
HAay4YHBIX TMPHUHIMIAX XUMHYECKOTO0 TMPOU3BOACTBA (HA TMpUMEpPEe MPOU3BOJICTBA
MeTaHoJIa, iepepadoTku HePTH);

c(hOPMHUPOBAHHOCTh YMEHHI. BBIABISATh XapaKTEepPHbIC TMPU3HAKU TTOHATHMH,
yCTaHaBJIMBAaTh MX B3aUMOCBSA3b, HCIIOJB30BaTh COOTBETCTBYIOIIME  TMOHSITHS
MIPU OMUMCAHHUH COCTaBA, CTPOCHHS U CBOMCTB OPraHUYECKUX COETUHEHHUI;

c(hOpMHPOBAHHOCTH YMEHUIL:

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UJII COCTaBJICHHS MOJEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJ OpraHHUYECKHX
BELIECTB;

COCTAaBJIATh YPABHEHUS XHMHYECKMX pEaKUUMAd M PACKPbIBaTh HMX CYIIHOCTH:
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO
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OajlaHca 3THX peakInii, peakluii HOHHOTO OOMeHa IMyTEM COCTaBJICHUS UX MOJIHBIX U
COKpaIIEHHBIX MOHHBIX YPABHEHHUI;

U3rOTaBIIMBaTh MOJEIM MOJIEKYJ OpPraHWYECKUX BEIIECTB I WIUIIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHUW: YCTAaHABIMBATh NPUHAIJICKHOCTh HN3YYCHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTAaBY U CTPOEHUIO K ONpPEACIEHHOMY KJacCy/Tpyrie
COCIMHEHUM, Oasamb UM Ha3BaHUs Mo cucteMarnyeckor HomeHkiarype (IUPAC) u
npueooums TPUBHAIbHBIE HA3BAHMS JUIsl OTACJIBHBIX IMPEACTABUTENECH OpraHUYeCKHX
BEUIECTB  (ITWJIEH, alleTWJIeH, TOJYyOJ, TJHUIEPUH, OSTUJIICHIJIMKOIb, (EHOo,
(dopmanpaerua, aneTanbAeru]], aleTOH, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa,
CTEapHHOBasi, OJICMHOBAasA, MAJbBMUTHUHOBAS KHCIJOTHI, TJMIMH, aJlaHUH, MaibTO3a,
bpyKTO3a, aHWIIMH, AUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEIEATh BUJI XUMUUECKON CBSI3M B OPraHUYECKHUX
COEIMHEHUSIX (KOBAJICHTHASI U MOHHAS CBSI3b, G- U TT-CBSI3b, BOJIOPOIHAS CBA3b);

c(hOPMHUPOBAHHOCTh yYMEHHUS TNPUMEHSATh TOJIOKEHUS TEOPUU  CTPOCHUS
oprannveckux BemectB A.M. byTiepoBa st 0OBsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3UUYECKUE U
XUMHUYECKUE CBOMCTBA TUIIWYHBIX MPEICTABUTEIECH Pa3IMYHBIX KJIACCOB OPTraHUYECKUX
BELIECTB: AJKaHOB, IMKJIOAJIKAHOB, AJKEHOB, AJKaJUEHOB, aJKHMHOB, apOMAaTHUYECKHUX
yTJIEBOJOPO/IOB, CIUPTOB, aJbJACTUIIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U
CIIOKHBIX 3(UPOB, >XUPOB, HUTPOCOCIUHEHUN U aAMHUHOB, AMUHOKHUCIOT, OEJKOB,
YIJIEBOJOB (MOHO-, JHM- M TMOJHMCAXapUAOB), WILIIOCTPUPOBATh T'€HETHYECKYHO CBS3b
MEXIy  HUMH  yPaBHEHHSIMH  COOTBETCTBYIOUIMX  XUMHYECKHX  PEaKIUi
C UCIOJIb30BaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMHUPOBAHHOCTh YMEHHUSI TIOATBEP)KIaTh Ha KOHKPETHBIX MPUMEpPax XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COEIMHEHHH OT KPATHOCTH U
TUIIa KOBAJIEHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOIO BIIUSIHUSI aTOMOB M TPYIIIT aTOMOB
B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHHUKHU YTJIEBOJIOPOIHOTO
CoIpbs (He(Thb, MPUPOIHBIN Ta3, yroib), CIOCOOBI €ro nepepadboTKH U MPAKTHUYECKOE
MpUMEHEHNE TTPOYKTOB NEPEepadOTKH;

c(hOpPMHUPOBAHHOCTH BIAJICHHS CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAAaX
NO3HAaHUA — HAOJIIOJICHUH, WU3MEPEHUH, MOJECIUPOBAHUU, HKCIIEpUMEHTE (pealbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUSI;

c(hOPMHUPOBAHHOCTh YMEHHSI TPUMEHATh OCHOBHBIC OIEPAlMUA MBICIUTEIHLHOU
NEeSTENIPHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, OOOOIIeHHWE, CUCTEMATH3AIIHIO,
BBISIBJIEHUE MNPUYMHHO-CIICJICTBEHHBIX CBSI3€d — JJIsi M3Yy4YEHUSI CBOMCTB BEILECTB U
XUMHYECKUX PEAKLINN;

c(hOPMHUPOBAHHOCTh YMEHHH. BBISBISTH B3aWMOCBSI3b XWMHUYECKUX 3HAHUN
C MOHATUSIMU U TIPEJICTABIICHUSIMH IPYTUX €CTECTBEHHO-HAYUYHBIX MTPEAMETOB JUIsl OoJiee
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OCO3HAHHOTO0 MOHMMAaHHUS CYIIHOCTH MAaTE€pUAIbHOTO €JIMHCTBA MHpPA, HCIOJIb30BaTh
CUCTEMHBIC 3HAHUS MO OPraHWYECKOM XUMHH JJIsi OOBSICHEHUS U MPOTHO3UPOBAHMUS
SBJIEHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOJAUTH PACUETHI O XUMHYECKUM (QopMysiaMm U
YPaBHEHHUSAM XMMHUYECKUX PEaKIUi C MCMOJb30BaHHWEM (PU3NYECKUX BEIMYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIHNX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PACUETHI MO HAXOXKJIECHUIO XUMHUYECKON (hOpMyJIbl BElIECTBA MO M3BECTHHIM
MacCOBBIM JOJSIM XUMHUYECKHUX JJIEMEHTOB, MPOAYKTaM CrOPaHHs, IUIOTHOCTHU
ra3000pa3HbIX BEIECTB;

c(OPMUPOBAHHOCTh YMEHHIl: NMPOTHO3UPOBATh, AHAJIU3UPOBATH M OLEHUBATh C
MO3ULIUNA AKOJOTUYECKON O€30MacCHOCTH IMOCEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
JESTEIbHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ mepepabOTKOM BELIECTB, HCIOJIb30BATh
MOJIyYEHHbIE 3HAHUS JJI1 MPUHATUS TPAMOTHBIX PEIICHHH MpoOjeM B CUTyalusX,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI. CaMOCTOSITEIBHO IUIAHUPOBATh U  IPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MOTyYEHUE U U3YUEHHE CBOMCTB OPraHUYECKUX BEILECTB,
KauyeCTBEHHBIC PEAKLMU YTIEBOAOPOIOB Pa3IUYHBIX KJIACCOB M KUCIOPOACOAEPIKAIIUX
OpraHUYECKUX BEIIECTB, PELICHUE HKCIEPUMEHTAJIbHBIX 3aJad IO pPaclO3HABAHHIO
OpPraHUYeCKUX BEHIECTB) C COOJIIOACHUEM TpaBWI OE€30MacHOr0  OoOpalleHus
C BEIIECTBAMU U JJA0OPATOPHBIM 000PYyI0BaHUEM, POPMYITUPOBATH 1€1h UCCIIECIOBAHUSA,
MPEACTABISATh B Pa3IMyHON (opMe pe3ynbTaTbl SKCHEPUMEHTA, aHAIM3UPOBaTh U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTH YMEHUM:

coON0IaTh MpaBHJia 3KOJOTMYECKH LEJIeCOO0pa3HOro IMOBEAEHUs B OBITY
U TPYJIOBON JAESATENBHOCTH B ILEJSIX COXPAHEHHUS CBOETO 3[0POBbs, OKpYyKaroulen
IIPUPOIHOM Cpelbl U JOCTUKEHUSA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBHSI HA JKUBBIE OPraHU3MBbI
ONPEAECTEHHBIX OPraHUUYECKUX BEUIECTB, TOHMMasi cMbIci nokaszaresns [T1K;

aHAJIM3UPOBAaTh  LIENEeCOO0Pa3HOCTh  MPUMEHEHMS] OpPraHWYeCKHX  BEIIECTB
B IIPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUS COOTHOLIEHUSI PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh ~ YMEHHUH.  OCYIIECTBISATh  IEJICHAINIPABICHHBIM  MOUCK
XUMUYECKON MH(OpMalMM B pa3IUYHBIX HCTOYHMKAX (HayuyHas U y4eOHO-Hay4dHas
JuTepaTrypa, CpeAcTBa MaccoBoll uHpopMauuu, MHTEpHET M Jpyrue), KpUTHYECKH
AHANU3UPOBAMb XUMHUYECKYI0 HH(pOpPMAIUIO, nepepadbamvieams €€ M UCNOIb308aMb
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.

11 KJIACC
[IpeameTHbIe pe3yabTaThl OCBOEHMS Kypca «OOIias M HeopraHuyeckas XHUMHs
OTpaXaroT:
c(OPMUPOBAHHOCTh  MPEJCTABIECHUN: O MaTEepPUAIbHOM €IMHCTBE MMHpAa,
3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHUW IPHUPOJBI, O MECTE M 3HAYEHHH XHUMHH
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B CHUCTEME ECTECTBEHHBIX HayK U €€ pOJu B OOECIEYEHUU YCTOWYUBOIO Pa3BUTHI,
B pEILIEHUH MPOOJIeM SKOJIOTMYECKOH, SHEPreTHYEeCKOW M MHUIIeBOW OE30MacHOCTH,
B Pa3BUTUHM MEAULMHBI, CO3JaHUH HOBBIX MaTEPHATOB, HOBBIX MCTOYHHUKOB SHEPIUH,
B 0o0eCneYeHUH  pPalMOHAIBLHOTO  IMPUPOJONOIB30BaHUSA, B  (POPMUPOBAHUU
MHUPOBO33PEHHUS U 00IIEH KyJIbTYphl YEJIOBEKA, a TAaKXKE SKOJOTHUYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHON CPELE;

BJIQJICHUE CUCTEMOU XMMUYECKUX 3HAHUI, KOTOPask BKJIIFOYAET: OCHOBOIOJIAral0IIHE
MOHATHUSL — XUMHUYECKHI 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIBI, JIEKTPOHHAsL 000JI0UKa
aToma, s-, p-, d-aTOMHbIe OpOMTaIM, OCHOBHOE M BO30YKIEHHOE COCTOSHUSI aToMa,
ruOpuaAn3aIus ATOMHBIX opouraneii, VIOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas CBA3b (KOBAJICHTHAs,
HMOHHas, METaJUIMYeCKas, BOJOPOJIHAs), KpPUCTAIUIMYECKas peIETKa, XUMHUYecKas
peakiusi, pacTBOpP, ANEKTPOIUTHI, HEANEKTPOIUTHI, ANEKTPOIUTHUECKAs AUCCOLMALIMS,
CTENEHb JHMCCOLMALWU, BOJOPOJHBIA IOKa3aTeiab, OKHCIUTEIb, BOCCTAHOBUTEIb,
TEIUIOBOM 3(PPEeKT XMMUUECKON peaKkuu, CKOPOCTb XUMUYECKON peaKkIMi, XUMHUUECKOe
paBHOBECHE; TEOpPUM M 3aKOHBI (TEOpUs DIIEKTPOIUTHUYECKOM  JAUCCOLMALIMH,
nepuoauyecknid 3axkoH J[.J11. MenueneeBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH
COXpaHEHUs U MPEBpPALICHUS SHEPTUU NIPH XUMUYECKUX PEAKIUSAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JICHCTBYIOIINUX MAcC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMUHU, MAPOBO33PEHUYECKHE 3HAHUS, JIEXKAIINE B OCHOBE IIOHWMAaHHs NPUYMHHOCTH U
CUCTEMHOCTH XHMMHWYECKUX SBJICHUM; COBPEMEHHBIE TMPEACTABICHUS O CTPOEHUU
BEIIECTBA HAa AaTOMHOM, WOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSX;
OPENCTAaBICHUs O MEXaHUW3MaX XUMHUYECKHX peakUuid, TEepPMOJMHAMHYECKHUX
M KHHETUYECKHX 3aKOHOMEPHOCTSIX HUX MPOTEKaHUs, O XHUMHYECKOM pPaBHOBECHH,
pacTBopax M JUCHEPCHBIX CUCTEMaX; (PaKTOJIOTHYECKUE CBEJICHUS O CBOWCTBAX, COCTABE,
MOJIy4YeHUH W O€30MaCHOM HCHOJb30BAHUM BAKHEHUIIUX HEOPraHUYECKUX BEILECTB B
ObITYy M TPAKTHUYECKOW JESATEIbHOCTH YEJIOBEKAa, OOIIMX HAay4HbIX MPUHLUINAX
XUMHUYECKOTO IPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHI. BBIABISATh XapaKTE€pHbIE TMPU3HAKU TOHATHMH,
yCmauaenueams HUX  B3aUMOCBS3b, UCHOIb308amMb  COOTBETCTBYIOIIME  MOHITHUSA
U ONKMCAHUU HEOPTraHWYECKUX BEUIECTB U UX MPEBpaACHUI;

c()OPMHUPOBAHHOCTh YMEHHSI HMCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIs
coctapiieHUs] (HOpPMyIT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKINM, CHCTEMaTHYECKYIO
HoMeHkIaTypy (IUPAC) u TpuBUaiibHbIE Ha3BAHUS OT/IEJIbHBIX BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHUS OIPEACNATh BAJICHTHOCTh U CTENEHb OKHUCICHUS

XUMHUYECKUX HIEMEHTOB B COEIUHEHUSX, BUJl XUMUYECKOH CBSI3U (KOBAJICHTHAsI, MOHHAS,

MeTajuInyecKasi, BOJOPOIHAS ), TUIl KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

cOpPMUPOBAHHOCTh ~ YMEHHUSI OOBSICHATH  3aBUCUMOCTh  CBOWCTB  BEILIECTB

OT BHJAa XHMMHYECKON CBSI3M W TUNA KPUCTAIUIMYECKON pemeéTKH, OOMEHHBIN
U JIOHOPHO-AKIIEITOPHBI MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U;
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c(hOpPMHUPOBAHHOCTh YMEHHM. KJIacCHU(PUIIUPOBATh: HEOPTaHUYECKHE BEIECTBA
0 UX COCTaBy, XMMHUYECKHE PEaKIMU IO Pa3IMYHbIM MpU3HAKaM (YUCIy M COCTaBY
pearupyronmx BeIIeCTB, TEIJIoBOMY J(h(EeKTy peakiuu, H3MEHEHUIO CTeleHel
OKHCIIGHHSI  DJIEMEHTOB, OOpPaTUMOCTH, y4YacCTHIO Karajud3aTopa | JApyrue);
CaMOCTOSITENILHO 68b10Upamb OCHOBAHUSA W KPUTEPUHU ISl KIacCU(DUKAIMKM U3ydaeMbIX
BEIIIECTB M XMMUUYECKUX PEAKIINM;

chOPMHUPOBAHHOCTh YMEHHS PaCKpbIBaTh CMBICI TEPUOAUYECKOrO0 3aKOHA
JI.W. MenpeneeBa U IEMOHCTPUPOBATh €TI0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHUMN. XapaKTepHU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHWMHYECKHX 3JJIEMEHTOB II€PBOrO—4YETBEPTOro IepuonaoB llepuonnyeckon
cuctembl JI.MI. MennmeneeBa, HUCHONB3YS TMOHATHS «OHEPreTUUYECKUE YPOBHUY,
«QHEPTreTUYECKUEe TMOJypPOBHU», «S-, p-, d-aTOMHBIE OpOWUTAIN», «OCHOBHOE U
BO30OYXKIEHHOE DSHEPreTUYECKHE COCTOSHUS aToMa»; OOBSCHITh 3aKOHOMEPHOCTH
U3MECHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB M X COEJMHEHUH T10 TIEpHOAaM U rpyIiram
[lepnomnueckon cucremsl .M. MenaeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOSHHUSI UX JIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUN. XapaKTEepU30BaTh (OMUCHIBATh) OOIINE XUMHUYCCKHE
CBOMCTBA BEIICCTB PA3IMIHBIX KJIACCOB, 100M8Eepi#cOams CyleCTBOBaHNE TeHETHICCKOM
CBSI3M  MEXKJIY  HEOPraHMYECKHMMH  BEIIECTBAMHM C  IIOMOIIBIKD  YPaBHECHUM
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUU;

c(hOpMHUPOBAHHOCTH YMEHHUS PaCKpBIBATh CYIIHOCTb: OKHCJIUTEIILHO-
BOCCTAHOBHUTEIIBHBIX PEAKIUi MTOCPEACTBOM COCTABIICHHS AJICKTPOHHOTO OajaHca dTHX
peaKkIuii; peakiuii HOHHOro OOMeHa IMyTEéM COCTaBJICHUS MX TOJIHBIX U COKPAIIEHHBIX
WOHHBIX YpPaBHEHUW; peEakuuid THAPOJIN3A; PEaKIUid  KOMIUIEKCOOOpa30BaHUs
(Ha IpUMeEpe THAPOKCOKOMITIICKCOB ITUHKA M AJTFOMUHHS );

c(hOpMHUPOBAHHOCTHh YMEHUS OOBSICHATHh 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKHUX
peakiuii ¢ y4ETOM UX SHEPreTUYECKUX XAPAKTEPUCTHUK, XAPAKTEP U3MEHEHUS CKOPOCTH
XUMHUYECKON PEaKIMM B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKKE XapaKTep
CMEIICHUSI XUMHUYECKOTO PaBHOBECHS O] BIMSHUEM BHEIIHUX BO3JACHCTBUM (ITPUHIUI
Jle larenbe);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMHUYECKUE PEAKIINH, JICHKAIIHE
B OCHOBE MPOMBIIIUICHHOTO TMOJTYYEHHUs CEPHOW KHCJIOTHI, aMMHUaKa, OOIIMe Hay4dHBIC
MPUHIIUIIBI XUMHYECKHX TIPOU3BO/ICTB; 11e71ec000pa3HOCTh MPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS
PHUCK-TI0JIB3a;

c(hOpPMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOM 3HAHUW O METOJaX HAy4YHOTrO TMO3HAHUS
SBJICHUW TNpUpPOABI — HAOMIOJEHHWE, W3MEpPEHHE, MOJCIMPOBAHUE, HKCICPUMEHT
(peasIbHBIN U MBICTICHHBIH ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHUS IPUMECHSITh
9T 3HAHUS TPU SKCIEPUMEHTAILHOM HCCIICIOBAHUM BEIIECTB M JJII OOBSCHEHHUS
XUMHWYECKUX SIBJICHUW, HUMEIOIMX MECTO B MPHUPOAE, MPAKTUUECKON JESITEIbHOCTH
YyeJI0BeKa 1 B OBCEIHEBHOM KU3HHU,
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c(hOPMHUPOBAHHOCTh YMEHHMS BBISBIISATH B3aUMOCBSI3h XUMHUUYECKHUX 3HAHUU
C TOHATHUSMH U TIPEJICTABICHUSIMH JAPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIsi OoJiee
OCO3HaHHOI'0 TOHMMAaHHUs MaTePUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHS IPOBOJIUTH PACUETHI: C HMCIOJIB30BAHHEM TMOHITHI
«MaccoBas JI0JIs BEMIECTBA B PACTBOPE» U «MOJISIPHASI KOHIECHTPALMSDY; MACCHI BEIIECTBA
nim o0béMa rasa Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacce WM OOBEMY OJHOTO
W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOTO A (deKTa peakiuu; 3HaYCHUS
BOJIOPOJAHOIO TIOKA3aTelsl PAacTBOPOB KHUCIOT M IIEJIOYEW C W3BECTHOM CTEIEHBIO
JUCCOIaIK; Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOIYyKTa PEAKIIUU, €CIIU OJHO
W3 MCXOJHBIX BEIIECTB JAHO B BHUJAE PACTBOpPAa C OMPEACIEHHOM MaCCOBOM HOJIEH
pPacTBOPEHHOIO BEIIECTBA WJIM JIaHO B H30BITKE (MMEET MPUMECH); JOJIM BBIXOJA
POJYKTa peaKkiuu; 00bEMHBIX OTHOIICHUI ra30B;

c(hOpPMHUPOBAHHOCTh YMEHHUH. CaMOCTOSITEJIbHO IUJIAHUPOBATb U MPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MPOBEJCHUE PEeaKldii MOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOTO COCTaBa HEOPraHUYECKHUX BEIIECTB, OMPEAECICHHUE CpPElIbl PACTBOPOB
BEIIECTB C TIOMOIIBI0O WHJWKATOPOB, M3yUYEHHUE BIHUSHUS Pa3IWYHBIX (HaKTOPOB Ha
CKOpPOCTh XMMHUYECKOW PEAKIMM, PEUICHHUE HKCIEPUMEHTAIbHBIX 3aJa4 M0 TeMaM
«Metamiel» u «HeMmetamnel») ¢ coONIOEHHEM MpaBUil OE30MAaCHOrO0 OOpAICHUS C
BEIIECTBAMU U JIa0OPATOPHBIM 000pya0BaHHEM, (HOPMYIUPOBATH II€JIb HCCIETOBAHNUSA,
npeocmaesisimos B Pa3IudHON (QopMe pe3yabTaThl SKCIEPUMEHTA, AHAIUZUPOBAMb U
OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHMI. COOJIIOJAaTh MpaBUja TMOJIb30BAHUS XUMHUYECKOU
MOCYIOM U J1Ta00paTOPHBIM 000pyAOBaHUEM, OOpAIllCHHUS C BEIIECTBAMH B COOTBETCTBUH
C UHCTPYKIUSIMHU T10 BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJOTUUECKHU
11e71eCO00pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JEATEIBHOCTU B LIENAX COXPaHEHUS
CBOET0 3JI0POBbS, OKPYXAIOIIEH MPUPOJIHON Cpellbl U JOCTHUKECHUS €€ yCTOWYMBOTO
pa3BUTHUSA, OCO3HABAMb OIACHOCTh TOKCHYECKOTO JECHCTBUS HAa >KUBBIE OPTraHU3MBbI
OIPEICIEHHBIX HEOPTraHUYECKUX BEIIECTB, MOHUMAas cMbIc) noka3arens [1/K;

chOPMHUPOBAHHOCTh  YMEHHUI:  OCYIICCTBJIATh  IIEJICHANPABICHHBIA  TTOUCK
XUMHUYECKOW HHQpOpMAIMU B Pa3IMYHBIX HUCTOYHUKAX (HaydyHass W y4uyeOHO-HaydHas
auTepatrypa, cpeicTBa maccoBoi uH(opmaiuu, WMHTEpHET M Apyrue), KPpUTHUECKU
aHaJIM3UPOBaTh XMMHUUYECKYI0 HH(MOpMalMio, nepepadaThiBaTh €€ W HCIOJIH30BaTh B
COOTBETCTBHH C IMOCTABJICHHOMN y4eOHOU 3a/1auei.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3ziesioB U TeEM [IporpammHOe copepraHue
/11 00ydJaronuxcs

y4eOHOT O MpeaMeTa

Pa3n

e 1. Teopernueckue ocH

OBBbI opraaneCKoﬁ XUMHH

1.1

[Ipenmer oprannueckon
XUMHUHU.

Teopus cTpoeHus
OpraHUYECKUX
COCIMHEHUM

A. M. Bytnepona

8

[IpenmMeT 1 3HaUE€HHE OPTraHUYECKOM
XUMUH, IPEACTABICHUE O MHOTOOOpa3uu
OpPraHUYECKUX COEAMHEHUU.

3JI€KTpOHHO€ CTPpOCHHUC aTOMa yrijcpoaa:

OCHOBHOE U BO30YXJIEHHOE COCTOSTHUSI.
BaneHTHbIE BO3MOKHOCTH aTOMa
yriepoia. XuMHYECKas CBSI3b

B OPraHUYECKUX COeAMHEHUIX. TUIIBI
ruOpUAN3alMKY aTOMa YIjiepo/a.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHON
CBA3U (OOMEHHBII U IOHOPHO-
aKIEeNTOPHbIN). TUIIBI IEPEKPHIBAHUS
ATOMHBIX OpOUTANICH: G- U TT-CBSI3H.
OnunapHas, ABOMHAs U TPOHHAS CBSA3b.
Crnoco0sI pa3pbiBa CBA3EH B MOJIEKYJIax
opranuueckux Bemiects. [TonsTue

0 cBOOOJTHOM paaukale, Hykieoduiie u
aneKTpoduIe.

Teopust CTpOEHUSI OPTraHUYECKUX

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHSATUM (BBIJICTSATH UX XapaKTEPHbIE
MIPU3HAKH) U IPUMEHSTH 3TU MOHATHS
IIPY OITMCAHUU COCTaBA U CTPOECHUS
BEIIECTB, IS OOBICHECHUS
OTJIETLHBIX (DAKTOB U SIBJICHUIA.
PackpbIBaTh CMBICH MOJIOKEHUN
TEOPUU CTPOEHUSI OPTAHUYECKUX
BemiectB A. M. bytnepoBa u
MPUMEHSITh UX JJIsl OOBICHEHUS
3aBHCUMOCTH CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHS.
Hcnonb30BaTh XUMUYECKYHO
CHUMBOJIMKY JIJISI COCTaBJICHUSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX ) (DOPMYJT OPraHUYECKHIX
BEILIECTB.

Ornpenensitb BUIAbI XUMHUYECKOM
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coenuHennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYpPHAs
TEOpPHUsI OPraHUYECKUX COCTUHEHH.
3Ha4YE€HHUE TEOPUU CTPOCHHUS
OPraHNYECKUX COCTMHECHUM.
MonekynsipHbIE U CTPYKTYpHbBIE
dbopmybl. CTpyKTYpHBIE (OPMYIIBI
Pa3IMYHBIX BUJOB: pa3BEepHYTas,
COKpaIllCHHAsl, CKEJIETHASI.

N3omepus. Buasl nzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHASI.
OnekTpoHHBIE 2P HEKTH B MOJIEKYJIaX
OPTraHUYECKUX COCTUHECHUN.
NHayKTUBHBINA 1 ME30MEPHBIH () PEKTHI.
[Ipencrasnenue o kiaaccupuKaIuu
opranuveckux Beniect. [lonsTue

0 GyHKIMOHATBHOMU rpymme. ['omosorus.
I'omonoruueckue psasl. Homenknarypa
OPraHUYECKUX COCIUHCHUN
(cucremaTnueckasi U TpUBUAJIbHBIE
Ha3BaHU).

OcobeHHOoCTH U Ki1accupUKaius
OpraHnyYecKux peakiui. OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

B OPraHUYECKON XUMUMU.
JKCrepuMeHTAIbHbIE METOIbI
HU3yYeHHUs BellleCTB M UX NMpeBPallleHuii:

CBsI3U (OJMHAPHBIC, KPATHBIE)

B OPTaHUYECKUX COCTUHEHUSAX.
XapakTepu3oBaTh pOJb U 3HAYCHHE
OPraHUYECKON XMMHU B PEIICHUU
PO0IIEM DKOTOTHIECKOM, TUIIICBOM
0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO31aHUN HOBBIX
MaTepHayioB, B 00ECIICYCHUU
PaLMOHAIIBHOTO
IIPUPOJIOIIOIB30BaHUS;
IIOATBEPKAATH €€ CBA3b C IPYTUMU
HayKaMH.

Hcnonp3oBate Moaenu
OPTraHUYECKUX BELIECTB

AJI1 UJUTIOCTPAl UX XUMHUYCECKOI'o 1

MIPOCTPAHCTBEHHOT'O CTPOCHHS.
HabGmronaTe ¥ onuChIBaThH
JIEMOHCTPAIIMOHHBIE OTIBITHI;
IIPOBOJIMTH M OMMHUCHIBATH
J1a00paTOPHBIE OTBITHI
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e J/[emoHCTparuu:

— O3HAaKOMJIEHHE C 00pa3amu
OpPraHMYECKUX BEIIECTB  MaTepraIaMu
Ha MX OCHOBE;

— OIIBITHI 110 MPEBPALICHUIO
OpPraHUYECKUX BEIIECTB MPU HarPEBAHUU
(raBneHue, oOyTIIMBaHUE U TOPEHUE).

e JlabopaTopHbIE OTBITHI:

— MOJEJIMPOBAHUE MOJIEKYJI
OpPraHUYECKUX BEIECTB

Hroro no pazgeny

Pa3n

eJ1 2. YrieBoaopoabl

2.1

[IpenenvHbie
YIJIEBOIOPOJIBI —
aJIKaHbI, LIUKIJIOATIKAHbI

Aukanbl. 'oMoJIOru4ecKuii psiji aakaHoOB,
o61ast popmyiia, HOMEHKJIATypa U
U30MepHUsl. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
AIIKAHOB, Sp°-TUOPUIN3ALIS ATOMHBIX
opOuTaeit yrieponaa, G-CBA3b.
Kongopmepor. Duzndeckue cBONMCTBA
aJIKaHOB.

XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIIUU
3aMelIeHusl, U30MEepHU3allui,
JNETUAPUPOBAHUS, ITUKIIU3ALIUH,
MUPOJIN3a, KPEKWHTa, TOPEHHUS.
Haxoxnaenue B mpupoje. CriocoObl
MOJIyYEHHUS U IPUMEHEHUE AJIKAaHOB.

Braners u3yuyaeMbIMu XUMUYECKUMHU
TTOHSTHSIMH.

BrigBisITE XapakTepHbIe TPU3HAKH
MOHATHH, YCTaHABIINBATh UX
B3aMMOCBSI3b, UCIIOJIH30BAThH
COOTBETCTBYIOIIHE MTOHATHS

IIPY OTIMICAHUH COCTaBA, CTPOCHUS

Y TIPEBPAIICHUNA OPTaHUYECKUX
COCIMHEHUMN.

Hcronp30BaTh XHMHUYECKYO
CUMBOJIMKY JIJII COCTaBJICHUS
MOJICKYJIIPHBIX H CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKEJIETHOI ) (hOpMYJT YTIIEBOJOPOIOB.
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Huknoankauel. O61mas popmyia,
HOMEHKJIATypa U U30MEPHSI.
OCc00EHHOCTH CTPOCHHUS U XUMUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJIO0YTaH) ¥ OOBIYHBIX (IIMKJIOTICHTAH,
[UKJIOTEKCaH) IUKJI0aNKaHOB. CIIOCOOBI
MTOJTYICHUS ¥ IPUMEHEHHUE ITUKII0ATTKAaHOB

2.2

Henpenenbnbie
YTJIEBOAOPO/BL:
AJIKEHBI, aJTIKAIUEHBI,
AJIKUHBI

14

AJIKEHBI. ' OMOJIOTHUECKUH psIJT AIIKEHOB,
oO1ast hpopmylia, HOMEHKJIATYypa.
DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJ AJIKEHOB,
sp?-ru0puaM3aIys aTOMHBIX OpOHUTael
yriiepoja, 6- u m-cBsizu. CTpyKTypHas U
reoMeTpudeckas (yuc-mparc-) i30Mepus.
DuU3NYECKUE CBOMCTBA AJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIINU
PUCOEANHEHUSI, 3aMEILICHUS

B (-TIOJIO’KEHUE IIPU IBOMHOM CBSI3H,
MOJIMMEPU3ALNU U OKUCIICHUS.
lIpeocmasnenue o mexanuzme peaxyuu
INEKMPOPUTLHO20 NPUCOCOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
peakiu Ha JIBOMHYIO CBS3b.

CriocoOpbl MoTyueHus ¥ TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Kitaccudukarms
AJIKaIN€HOB (COMPSKEHHBIE,

VYcraHaBauBaTh NPUHAMJICKHOCTD
BEIIECTB K OIMPEIeIECHHOMY KIIacCy
YTJIEBOJOPOJIOB 10 COCTABY U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIIAType;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/EJIbHBIX MPEACTABUTEIICH
YTJIEBOIOPOOB.

Onpenenste BUAbI XUMAYECKON
CBS3U B MOJIEKYJIaX yIJI€BOJA0POIOB
(KOBaJICHTHAs HEMOJISIpHAS U
NOJISIpHAsA, G- U T-CBSI3b).
[TonTBepkaaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTHU
PEaKIMOHHOMN CITIOCOOHOCTH
YTJIEBOAOPOIOB OT KPATHOCTH U THIA
KOBAJICHTHOM CBSI3M (G- U - CBSI3N),
B3aMMHOT0 BJIMSIHUS aTOMOB U TPy
aTOMOB B MOJIEKYJIAX; a TaKkKe

OT 0COOCHHOCTEH peanu3aiuu
pa3IMYHBIX MEXaHU3MOB IPOTEKAHUS
pEaKIUH.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHEeHue, PU3NYECKUe U
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOJTyYEHUs YIIIEBOAOPOIOB,
IpUHAAIEKANINX K PA3TUYHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHDLE).
OcoOeHHOCTH JIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOMCTB CONPSHKEHHBIX
JUEHOB, 1,2- u 1,4-npucoevuHeHNE.
[Toumepu3zanus COnps>KEeHHBIX JUCHOB.
CnocoObl OJIy4eHHs] U IPUMEHEHHE
aJIKaJINCHOB.

AunkuHbl. ['oMOIOTHYECKUH P AJTKUHOB,
o61mast opmyIia, HOMEHKJIATypa U
M30MEPUS. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKUHOB, Sp-THOPUIU3AITNS DICKTPOHHBIX
opOuTasnei aroma yriepojaa. Ousndeckue
CBOMCTBA AJIKUHOB.

XUMHUYECKHUE CBOMCTBA: pEAKIIUU
MPUCOCINHEHHUS, TUMEPU3ALINU U
TpUMepU3aru, okucieHus. Kuciorueie
CBOWCTBA aJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBsI3b. KaueCTBEHHBIC PEAKIINU
Ha TPOMHYIO CBS3b.

Crioco0bl oSTydeHUs U IPUMEHEHUE
AJIKMHOB

23

ApomaTtuyeckue
YTJIEBOJOPOAbI (APEHBI)

ApOMaTHYECKHE YTIIEBOIOPOIBI.
["'omonorudeckuii psig apeHoB, oO1as
dbopmyia, HOMEHKIATypa U H30MEPHSI.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OEH30J1a.

KJ1accam.

BhISBIISATE T€HETHUECKYIO CBSI3b
MEX]Ty YTJIEBOAOPOJAMH PA3TUYHBIX
KJIACCOB U NOJATBEPKAATh €€ HAITUYUE
YPaBHEHUSMU COOTBETCTBYIOIINX
XUMHUYECKUX PEeAKIU

C UCTIOJIb30BAaHUEM CTPYKTYPHBIX
(dbopMyJI BEIIECTB.

XapakTepu3oBaTh HCTOUHUKHU
YTJIEBOJOPOJAHOTO ChIPbs (HEPTH,
IPUPOJIHBIN Ta3, yroJib), CHOCOOBI X
nepepabOTKU U MPAKTUYECKOE
IPUMEHEHUE TIOYyYaeMBbIX IIPU ITOM
IPOIYKTOB.

Hcnonb30BaTh 001LIEHAYYHbIE
METO/IbI TO3HAHUS

IIPU CAMOCTOSITEIIBHOM
IUTAHUPOBAHUHU, TPOBEJICHUU U
OMHUCAaHUU XUMHUYECKOTO
JKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBath mpaBuiIaM 6€30MaCcHOM
paboThI B 1a00OpaTOpUn

IIPU UCTIOJIb30BAHUU XUMUYECKOM
nocyAbl M1 000PYyI0OBaHUS, a TAaKXKe
npaBuiaM 0OpallleHusI ¢ BEIIECTBAMU
B COOTBETCTBUH C UHCTPYKLUAMU
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IIpasuno apomamuunocmu, npumepol
APOMAMUYECKUX COeOUHEHU.
DU3NYECKHUE CBOMCTBA apEHOB.
XUMHUYECKHE CBOMCTBA O€H30I1a U €ro
TOMOJIOTOB: PEAKIIMU 3aMEIIICHUS

B OCH30JIbHOM KOJIbIIC U YIVICBOJOPOJHOM

paaukane, peakiuy IpUCOSINHEHUS,
OKHUCJICHHE TOMOJIOTOB O€H3071a.
Peaxyuu snexmpogunvrozo 3amewjerus.
[Ipeacrasnenue 06 OPUESHTUPYIOIIEM
JIEHCTBUY 3aMECTHUTENICH B OEH30JIbHOM
KOJIbIIE Ha MPUMEPE ANKUIBHBIX
paauKaioB, KApOOKCHUIBLHOM,
TUAPOKCHITBHBIN, aMUHO- M HUTPOTPYIIIL,
aTOMOB TaJIOTEHOB.

OcoOeHHOCTH XUMHUYECKUX CBOMCTB
ctupona. [lomumepusanus ctupoda.
CriocoObl oNy4eHus ¥ TPUMEHEHUE
apOMAaTUYECKHX YTJIEBOJOPOJIOB

24

[IpupoHBIE UCTOYHUKHU
YIJIEBOJOPOJIOB U UX
nepepaboTka

[Tpupoausiii ra3. [lonyTHeie HeTsIHBIC
ra3el. HeTh u € mpoucxoxaeHue.
KameHHbI yroiabs ¥ TpOyKThI €ro
nepepaboTKU.

Crioco6sl iepepaboTku HeTH:
MEepPEroHKa, KPEKUHT (TEPMUUECKUH,

KaTaTUTUICCKUI ), puOPMUHT, TTUPOIIU3.

[IponyxTsl mepepaboTku HEDTH,

BBITNIOJIHEHUS JTAOOPATOPHBIX OIIBITOB
U TIPAKTUYECKUX padboT

110 MOTYYEHHIO U U3YUECHHUIO
OpPraHMYECKUX BEIIECTB.
[IpencraBasTh pe3yabTaThl
SKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHUI COOTBETCTBYIOIINUX
peakiuii u AenaTh BBIBOABI HA MX
OCHOBE.

[TpoBOANTH BEIUMCIIEHUS

VTS OTIPEJICIICHUS] MOJICKYJISIPHOM
dbopMyJIbl OPraHMYECKOTO BEIIECTBA
110 YpaBHEHHUIO XUMHUECKON peaKuu
¥ TI0 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB,
1o mMacce (00beMy) POYKTOB
CTOpaHusl.

CaMOCTOATENbHO MIAHUPOBATh U
OCYIIECTBIISITH CBOIO
MO3HABATEJIbHYIO ACSITEIbHOCTD;
NIPUHUMATH AKTUBHOE yJdacTHe

B IPYNNOBOW y4eOHOM 1eATEeIbHOCTH
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UX MPUMEHEHHE B TPOMBIIIJICHHOCTH

U B OBITY.

['eHeTHdecKast CBA3b MEXTY Pa3TUIHBIMU
KJIacCcaMH yTJIeBOJIOPO/IOB

2.5

["aoreHnpon3BOTHBIC
yTJIEBOAOPOAOB

DNEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOJOPOIOB.
Peaxinu 3aMenieHus rajoresa

Ha TUAPOKCHUI, HUTPOTPYIIILY,
[UAHOTPYMITY, AMUHOTPYIIITY.

JleficTBUE HA TaJIOT€HITPOU3BOTHBIE
BOJITHOTO ¥ CIIUPTOBOI'O PacTBOpa
menouu. Bzanmonencreue
JUTAJIOT€HAJIKAHOB C MArHUEM U IIUHKOM.
[TonsTHE O METAIITOOPTAHUYECKUX
coeauHeHusx. Mcnonp3oBanue
rajOreHIPOU3BOJIHBIX B OBITY, TEXHUKE U
B CUHTE3E.

JKCNePUMEHTAIbHbIE METObI
U3y4YeHHUsI BelleCTB M UX NMpeBPalleHuii:
e JlemoHCTpauu:

— neMoHcTpanus GU3nIeCKUX CBOMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— Ka4eCTBEHHbIC PEaKIINHU
YTJIEBOJIOPOJIOB Pa3IMYHbBIX KJIACCOB
(oOecrBeUnBaHKE OPOMHOM VITH HOHOM
BOJIbI, paCTBOpA MEpMaHTaHaTa Kajus,
B3aMMOJICHICTBUE allETUIICHA
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C aMMMAYHBIM PaCTBOPOM OKCHJIA
cepedpa);

— 00pa3ipl IacTMace, KayuyyKoB U
PE3VHBI;

— kosutekuuu «Hedte» u «Yromsy»;

— Buaeo(pparMeHT «BynkaHuzamnus
PE3UHBI.

e JlabopaTopHbI€ OMBITHI:

— O3HAKOMJIEHHE C 00pa3naMu
IUIACTMAcCC, Kay4yKOB U PE3HHBI;

— MOJIEIIMPOBAHUE MOJIEKYJI
YTJIIEBOJOPOJIOB U
raJIor€HONPON3BOAHBIX;

— TIOJlyY€HHE METaHa U U3YUYEHUE €ro
CBOMCTB;

— TIOJIy4YEHHE aleTUIIEHA U U3yYEHHE ETO
CBOMCTB.

e [IpakTueckue paboThI:

Ne 1. TlonyueHnue 3TuI€HA U U3yUECHUE
€ro CBOWCTB.

e PacuéTHbIe 3a/1a4U:

— ONPENEIICHUE MOJIEKYJISIPHOU
(opMyJIbI OPraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJAILMX B €T0 COCTAB;

36



— HAXO0XICHUE MOJIEKYJISIPHON (OPMYITBI
OpPraHMYECKOTO COEIMHEHHUS 110 Macce
(00BeMy) IPOIYKTOB CTOpaHUS;

pacuéThl IO ypaBHEHUIO XUMUIECKON
peaKIum

Hroro no pazgeny

Paznen 3. Kucaopoacoaep:xamue oprannyeckue CoeJUHCHUA

3.1

CrupTtsl. enon

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
CrpoeHue MoJeKyn (Ha mpuMepe
METaHOJIa U 3TaHoJa). ['omosornueckuii
pan, obiast popmyia, U30MepHs,
HOMEHKJIaTypa U KjaccupuKaIus
crupToB. PU3HNYECKHE CBOMCTBA
crupToB. BogopoaHas cBs3b.
XUMHUYECKHE CBOMCTBA: pEAKIIUU
3aMelIeHus], IeTuIpaTaluu, OKUCICHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTraHUYECKUMH KHUCITOTaMHU.
KauecTBeHHas peakius Ha OTHOATOMHbIC
crupThl. U3noI0rNYecKoe NeCTBUE
ATaHOJIa U METaHOJIa HA OPraHUu3M
yenoseka. CriocoObl MOTy4YeHus U
IPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[IpocTeie 2¢uphl, HOMEHKIIATYpA U
nuzomepusi. OcooeHHOCTH HUBHUECKUX U
XUMHUYECKUX CBOMCTB.

PackpbIBaTh CMBICIT M3y4aeMBbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHbIE
MPU3HAKU) U IPUMEHSTH 3TH MOHSITHUS
IIpY ONMUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OT/ICJIBHBIX (DAKTOB U SBJICHUH.
Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM)
(hopMYIT KHCITOPOICOASPIKAIIIIX
OPTaHUYECKHX BEIIECTB.

Y cTanaBnuBaTh NPUHAICKHOCTD
KHCJIOPOJ0COIepIKAIIIX
OpraHUYEeCKUX BEIECTB

K OIpeCIICHHOMY KJIacCy MO COCTaBY
1 CTPOCHMIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBHUAJIbHBIC HA3BAHUS
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MHOT0aTOMHBIEC CITUPTHI: STUICHTITUKOIb
1 TinepuH. OU3NYECKue U XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICCTBHE C OPraHUYECKUMHU U
HEOPTraHUYECKUMHU KHUCIIOTaMH,
KadeCTBCHHAS PEAKITUS

Ha MHOTOAQTOMHBIC CITUPTHI.
DU3NOIOTUYECKOE ICCTBUE

Ha opraHu3M 4yesnoBeka. CriocoObl
MOJTyYCHUS ¥ TIPUMCHCHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CtpoeHne MOJIEKYIIbI, B3AUMHOE
BIIUSIHUE TUAPOKCOTPYIIIHI U
OeH30JbHOTO siipa. PU3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (peHo1a.
KadectBennsie peakuu Ha (HEHO.
ToxcuuHocth Peromna. CriocoObl
NOJIyYeHUs U MpUMEHEeHHe (eHoa.
denondopMampaeruiHas CMOJIa

32

KapGonunbHbie
COCIMHEHUS:
aJIBJICTUIBI U KETOHBI.

KapOoHOBBIE KUCITOTHI.

CrnosxxHble dUPHI.
Kupsbl

21

KapOonunbHble coeIMHEHUS: alTbJICT U IbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJILHOM TPYTIIBI.
["'omonoruveckue psiipl anbAETUA0B U
KETOHOB, 00111ast (hopMyIia, H30OMEPHSI

1 HOMeHKIarypa. dusnueckue cBOMCTBA
aJbJETU0B U KETOHOB.

OT/ICJIbHBIX MIPEACTABUTEIICH

KM CJIOPOJICOJICPKAIIMNX COCTUHEHUM.
XapakTepu30oBaTh COCTaB, CTPOCHHUE,
IpUMEHEHue, PU3NIECKUe U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI TIOJTYYCHHUSI TTPEICTABUTEIICH
Pa3JIMYHbBIX KJIACCOB
KHCJIOPOJCOIEPKAIIUX COCTUHEHUN;
BBISIBJISITh TEHETUYECKYIO CBSI3b
MEXy HUMH U TTOJTBEPKAATh €€
HaJM4Yue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKHUX
PEAKLHH C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
ITonrBepxkaaTh Ha KOHKPETHBIX
npuMepax xapakTep 3aBUCUMOCTH
PEaKIMOHHOMN CITOCOOHOCTH
KHUCIIOPOJICOACPKAITUX
OpraHUYECKUX BEIECTB

OT (DYHKITMOHAJIBHBIX TPYIIIT

B COCTaBE€ UX MOJIEKYJ, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIII aTOMOB

B MOJIEKYJIaX; a TaKKe

OT OCOOEHHOCTH peaanu3aiuu
Pa3IUYHBIX MEXAHU3MOB IIPOTEKAHUS
pEaKIUH.

OnuceiBaTh COCTaB, XUMHUYECKOE
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XUMHUYECKHE CBOMCTBA AJIBJACTUIAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
lIpedcmasnenue o mexanuzme peaxyutl
HYK1e0UNbHO20 NPUCOEOUHEHUS.
OxkwuclieHre anbJeruoB, KaueCTBEHHbIE
peakmu anpaeruaoB. CocoOs!
MOJIy4eHHS U IPUMEHEHHE albJACTU/IOB U
KETOHOB.

OZIHOOCHOBHBIE MPEIEIIbHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KApOOHOBBIX KHUCIIOT.
N3omepus u HomeHknarypa. dusnueckue
CBOMCTBA, BOJOPO/IHBIE CBS3H.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupUKaIIHH,
PEaKIMK C y4aCTUEM YTJIEBOJIOPOHOTO
panukana.

[TonsiTHe O MPON3BOIHBIX KAPOOHOBBIX
KHUCJIOT: CJI0KHBIE 3(DUPBI, aHeuOpuobl,
2AN102eHAH2UOPUOBL, AMUOBL, HUMPUTIBL.
Oco0eHHOCTH CBOMCTB MypaBbUHON
KHCJIOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEAEIbHbIX U
apOMaTHYECKHX KapOOHOBBIX KUCJIOT,
TUKapOOHOBBIX KHUCIIOT,
TUIPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U IPUMEHEHHUE )KUPOB U
YTJIICBOJIOB, XapaKTEPHU30BaATh UX
3HAYEHUE JIJIS JKUZHECATCIIEHOCTH
OpTaHW3MOB.

Oco3HaBaTh OMACHOCTh BO3/ICHCTBUS
Ha KUBBIE OPTaHU3MBI OITPEICIICHHBIX
KHUCIIOPOJICOAEPIKAIIUX
OpPTraHUYECKUX BEIIECTB U TIOSICHITH
Ha IPUMEPax COCOObl YMEHBIIIEHUS
Y TIPEIOTBPAIICHHS KX BPEIHOTO
BO3JICHCTBHSI HA OPTaHN3M YEJIOBEKA.
Ucnonw3oBath 001I€HAYYHBIC
METO/IbI TIO3HAHUS

IIPU CaMOCTOSITETLHOM
IUTAHUPOBAHUU, IPOBEACHUH U
OTIMCAaHUHN XUMHUYECKOTO
JKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTHYECKHUE PAOOTHI).
CrnenoBath npaBuaaM 0e30MacHOM
paboThI B 1abopatopuu

IIPY MCTIOJIB30BAHUH XUMUYECKON
TOCY/IbI U 000PYIOBaHHUS, & TAKKE
paBuIaM 0OpaIeHus ¢ BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJTHCHHUS JTAOOPATOPHBIX OIBITOB
U TIPAKTUYECKUX pabOT

0 TTOJTYYEHUIO U U3YYCHUIO

39




[IpencraBuTeny BHICIIMX KAPOOHOBBIX
KHUCJIOT: CTeapUHOBAs, NaJIbMUTUHOBAS,
OJICUHOBAS, IUHO.1€8a5l, TUHOJIeHOBAS
KUCIOTH. CroCcOOBI MOJyYeHUS U
IPUMEHEHHE KapOOHOBBIX KUCIIOT.
Cnoxusle 3¢upbl. ['oMosiorudeckuii pss,
ob1mast popmyia, U30MepUs U
HOMEHKJIaTypa.

Kupsl: crpoenue, husnyeckue u
XUMUYECKUE CBOMCTBA JKUPOB: THIPOJIU3
B KHCJION U LIEJIOYHOM cpenax.
Oco0EHHOCTH CBOMCTB KUPOB,

COJIEp KAIlIUX OCTATKU HETIPEICTbHBIX
KUPHBIX KUCTOT. JKUpHI B IpUPOJIE.
Mp114 KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOMoIIee AeucTBue. [lonsmue
0 CUHMEeMUYeCcKUx MOIWUX CpeodCcmaeax

(CMC)
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VYrneBonasl

OO6m1ast xapaKTepUCTHKA yTIEBOOB.
Knaccudukanus yrieBoaoB (MoHO-, qU-
U TIOJIKCaXapu/ibl).

Monocaxapuapl: r0K03a, GpyKTO3a,
pubo03a, rajJakTos3a, 1e30KCupuodo3a.
Dur3nUECKHUE CBOMCTBA U HAXOXKICHUE

B ipupoje. orocunres. Onmuyeckast
usomepus. Konvuamo-yennas
maymomepus Ha npumepe MoeKy bl

OpraHMYECKHUX BELIECTB.
[IpencraBisTe pe3yabTaTsl
SKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHUI COOTBETCTBYIOIINX
pEeaKLMii U 1eJ1aTh BBIBOIBI HA UX
OCHOBE.

[IpoBOANUTH BEIYMCIICHUS

JUTSI ONIPEACIIEHUS MOJIEKYJISIPHON
dbopMyJIbl OPraHUYECKOTO BEIIECTBA
110 YPAaBHEHUIO XUMUYECKON pPEaKIUU
Y TI0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIINX B €r0 COCTaB,
a TaK)Ke Ha OINPEEIICHHUE T0JIN
BBIX0/Ia IPOJYKTA pEaKIUU

OT TEOPETUYECKU BO3MOXKHOTO.
CaMOCTOSTENBHO IIIAHUPOBATh U
OCYILECTBIISATH CBOIO
NIO3HABATEJIBHYIO JEATEIBHOCTb;
IPUHUMATh aKTUBHOE y4acTHE

B IPYNIOBON y4eOHOM J1eATeIHbHOCTH
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2NI0K03bl, npoekyuu Xeyopca, o- u -
aHomepbl 2NIOKO3b.

XUMHYECKHUE CBOMCTBA IITIOKO3BL:

C yYaCTHEM CIHUPTOBBIX U aIbJACTHIHOU
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TIFOKO3BI.

[IpumeHeHue rIoK03bl, €€ 3HaUYCHUE

B KU3HEAEATEIbHOCTA OPTaHU3Ma.
Jucaxapupl: caxapo3a, MajlbT03a U
J1akTo3a. BoccTaHaBimBaromue u
HEBOCCTAHABJIMBAIOILIUE TUCAXAPU/IBI.
I'maponus caxapo3el. Haxoxnenue

B [IPUPOJIC U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TIIMKOTEH U
nesutoao3a. CTpoeHre MakpoOMOJIEKYT
Kpaxmasa, IIMKOTeHa U EJUTIOJIO3HI.
du3nuecKre CBOICTBA Kpaxmaina u
HEJUTIOJI03bl. XUMHUYECKHUE CBONCTBA
KpaxMasa (TUIpoJIn3, KaueCTBEHHAs
peakuus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3pupon
uesutoa03bl). [lonsitue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
JKCNePUMEHTAIbHbIE METObI
H3Yy4YeHMs BellleCTB U MX NMpeBpalleHHii:
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e J/[emoHCTparuu:

— CBOICTBA CIUPTOB: PACTBOPUMOCTD
B BO/JI€, B3aUMO/JICHCTBUE ATAHOJIA

C HATPHUEM, OKHCIIEHUE STUIIOBOTO CIIUPTA
JTUXPOMaTOM KaJivs (BO3MOMKHO
UCITOJIb30BAaHUE BUIEOMATEPHAIIOB);

— Ka4yeCTBEHHBIC PEAKIIUU aJIbJICTHU]IOB:
C aMMHA4YHbIM PACTBOPOM OKCH]IA
cepedpa u rugporcuioM meau(Il);

— XHAMHWYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KUCITOTHI.

e JlaGopaTOpHBIE OMBITHI:

— peakius rIulepruHa ¢ THAPOKCHIOM
menu(Il);

— OKHCJICHUE 3TUJIOBOTO CIIUPTa

B JIBJETU/]] PACKAIICHHON MEHOM
ITPOBOJIOKO;

— B3aHMMO/ICUCTBUE PACTBOPA IITIOKO3bI
c rungpokcuaom menu(Il);

— B3aMMOJIEUCTBHE KpaxMaja ¢ HOJIOM.
e [IpakTueckue paboThI:

Ne 2. Pemenue skcnepuMeHTaAIbHBIX
3ana4 no Teme «CrupThl U GEHOIIBIY;
Ne 3. Pemenue skciepuMEHTaIbHBIX
3anay no teme «KapOoHOBbIE KUCIIOTHI.
Crnoxxnbie d3upb».

e PacuéTHbIe 3a/1a4U:
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— OIpeneneHNe MOJICKYIIPHON
(hopMyJIbl OPraHUYECKOro BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXO/JISIIMX B €T0 COCTaB; M0 Macce
(00BeMy) IPOIYKTOB CrOpaHus;

110 KOJIMYECTBY BelecTBa (Macce,
00BbeMyY) IPOYKTOB PEAKLIUU W/ WU
UCXOJHBIX BEILECTB;

— peumeHue pacuETHBIX 3a1a4

Ha OTpeiesIeHUe JOIU BhIX0Ja MPOAYKTa
peaxkuyu OT TEOPETUUECKHU BO3ZMOXKHOTO

Hroro no pazgeny
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Pa3znen 4. A3oTcoaep:kanue OpraHnyecKue coeInHeHus

4.1

AMUWHBI.
AMUHOKHUCITOTHI. benku

12

AMWHBI — OPTraHUYECKUE MPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCKue U apOMaTUUECKUE;
MIEpPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenue moJiekyJ, obmias popmyia,
U30MepHUsi, HOMEHKJIaTypa 1 (pU3nYecKue
cBoiicTBa. XUMHYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBa, AIKWJIUPOBAHKE, PEAKIINU

C a30TUCTOU KUCJIOTOM.

Conm anKujIaMMOHUSL.

AHWINH — NPEJICTAaBUTETh aMUHOB
apomaTtudeckoro psjaa. CTpoeHue
aHWUJIMHA. B3auMHOE BAMSIHUE TPYIIT

PackpbiBaTh CMBICT U3Y4YaeMbIX
MOHATHUH (BBIIEIATh UX XapaKTePHBIC
MPU3HAKU) U IPUMEHSTH 3TH MOHSITHUS
IIpU OMMCAHUU COCTaBa U CTPOCHUS
BEIECTB, IS OOBICHECHUS
OT/ICJIbHBIX (DAKTOB U SBJICHUM.
Hcnonbp30BaTh XUMUYECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIEHHOM)
dbopmyI1 a30TCOACPIKAITUX
OpPTraHUYECKUX BEILIECTB.

Ornpenensarb NPUHAICKHOCTD
a30TOCOAEPKAIINX BEIIECTB
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aTOMOB B MOJIEKYJIC aHUJIMHA.
Oco0EHHOCTH XMMHYCCKHUX CBOMCTB
aHwiMHa. KauecTBeHHbBIC peaKIuU

Ha aHWJIMH.

CnocoOslI 1ToTyuyeHHe U MPUMEHEHUE
anupaTUYeCKUX aMUHOB U aHWJIMHA

U3 HUTPOOEH307a.

AmuHOKUCIOTEL. HOMeHKIIaTypa u
nzomepus. OTaenbHbIe NPEACTABUTEIN
0-aMHUHOKUCJIOT: TJIMIIAH, aJTAHWUH,
Qenunananun, ceput, 2ymamMuHo8as
Kucioma, 1u3ut, yucmeutn. Onmuyecxkas
uzomepusi AMUHOKUCIOM

D- u L-amunokucinome.

duznyeckrue CBOMCTBA aMUHOKMCIIOT.
XHUMMYECKHE CBOMCTBA aMMHOKHUCIOT KaK
aM(OTEpHBIX OPraHUYECCKUX COSTUHCHHM,
peakius MOJIUKOH ICHCAIINH,
00pa3oBaHUE MENTHIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoHbIe MOJUMEPDI.
[TepBuynas, Bropu4Hasi U TpeTUUHAs
CTPYKTypa O0enKoB. XUMHUYECKHE
CBOMCTBA OCJIKOB: THIPOJIN3,
JeHaTypalys, Ka4eCTBEHHbIE PEaKIINU

Ha OEJIKH.

K OIPEICIICHHOMY KJIACCY MO COCTaBy
U CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYyPE;
MIPUBOJAUTH TPUBUAIIBHBIC HA3BAHUS
OTAEIBHBIX MPECTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHUE,
pUMEHEeHHE, GU3UICCKHUE U
XUMHUYECKHE CBOMCTBA, BAXKHEHUIIINE
CITOCOOBI MOTYUYCHHS TUITHYHBIX
MpEeACTAaBUTENIEH a30TCOACpKAIIUX
COCTUHEHU.

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHEBIC CBOMCTBA OCJIKOB;
MOSICHATH Ha IPUMEpax 3HaUYCHUE
OCJIKOB JIJIT OpTaHU3Ma YeJIOBEKa.
[TpoBOANTE BEIYUCIICHUS

JIJISL OTIPEJICJICHUSI MOJICKYJISIpHOM
(GhopMyJIBl OPraHMYECKOTO BEIIECTBA
110 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOIAIIMX B €r0 COCTAaB,
a TaK>Ke 10 YPaBHEHUSIM XUMUYECKUX
pEaKIUH.

Hcnonr3oBath 00IICHAYYHBIC
METO/JIbI TO3HAHHUS

MIPU CaMOCTOSITEIILHOM
MJIAaHUPOBAHUM, IPOBEICHUU U
OINMMCAHUHU XUMHUYECKOTO
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llonamue 06 azomcoodeparcawuyux
2emepoYUKIULECKUX COCOUHEHUSIX.
Tupumuounoswvie u nypuroswvie
ocnoeanus. Hykneunoswvie kuciomol:
cocmas, cmpoeHue u buosocuiecKoe
porb.

JKCcIepUMEHTAIbHbIE METO/IbI
M3YyYeHHUsl BeleCTB M UX NMpeBpalleHuii:
e J/[emoHCTparuu:

— pacTBOpeHue OEJIKOB B BO/IE;

— JleHaTypauus OeJIKOB IIPU HarpeBaHUH;
— IIBETHBIE peaKkuu OENKOB.

e [IpakTueckue paboThI:

Ne 4. Pemenue skcriepuMeHTaNbHBIX
3aJ1a4 1o TeMe «A30Tcoaepxaline
OpraHUYEeCKUE COCTUHEHUSD;

Ne 5 Pemenue skcriepuMeHTAIBHBIX
3aja4 1o teme «Pacro3HaBaHue
OPTaHUYECKUX COCTUHCHUI.

e PacuéTHbIe 3a/1a4U:

— ONpPENETIECHUE MOJIEKYJIIPHOU
(opMyJIbl OPraHUYECKOTO BEIIECTBA

10 MacCCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
BXOJISILIMX B €r0 COCTaB; MO Macce
(00BeMy) TTPOTYKTOB CTOPAHUS;

10 KOJIMYECTBY BELIECTBA (Macce,

JKcrepruMeHTa (J1abopaTopHbIe
OIIBITHI U PAKTUYECKUE PAOOTHI).
CaMOCTOSTENBHO IIJIaHUPOBATH U
OCYIIECTBIISATH CBOIO
IIO3HABATEJIbHYIO JEATEIbHOCTD;
IPUHUMATh AKTUBHOE y4aCTHE

B IPyNIOBON y4eOHOM A€ATEeIbHOCTH
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00bEeMY) IPOYKTOB PEAKIINH

W/WJTM UCXOHBIX BEIIECTB;

— peleHue pacuETHBIX 3a/1a9

Ha OMpEJIEIICHUE TOJIU BBIX0/1a MTPOIYKTa
PEaKIuu OT TEOPETHUECKHA BO3ZMOKHOTO

Hroro no pazgeny

Pa3zneu S. BeicokoMoJieKyJISIpHbIE COCAUHEHUSA

5.1

BricokomonekynsipHbIe
COCIUHEHUS

6

OCHOBHBIE MOHATUS XUMUHU
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUM:
MOHOMED, NOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEPU3ALIUN, CPETHSS
MOJIeKyIsipHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MTOJIMMEpPU3aLUs U
NoJIMKOHIeHcauusl. [Ipedcmasnenue

0 cmepeopezyiapHoCmu U
HAOMOJeKYIAPHOU CMPYKMype
NOIUMEPOB, 3ABUCUMOCINL CEOUCE
NOIUMEPOE OM UX MOJEKYAAPHO20 U
HAOMOJEKYIAPHO20 CIMPOEHUSL.
[TomumepHbie Matepuansl. [Inactmaccer
(MOJIMATUIICH, TIOJTUIIPOIIHIICH,
MOJIMBUHWIXJIOPU/I, TTOJIUCTUPOII,
MOJIMMETHJIMETaKPUJIAT, OJIMKapOOHATHI,
noMATHWICHTEpedTanaT). Y THIN3aus U
nepepaboTKa IIacTHKA.

DnacToMepbl: HaTypalbHbIH,

Brnanets nzyuyaeMpIMH XMUMUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICI
M3YYaeMbIX TTOHATHI ¥ IPUMCHSITh
AT TIOHSATHUS IPU OIMCAHUH COCTaBa
U CTPOCHUSI BBICOKOMOJICKYJISIPHBIX
OPTaHUYECKHX BEIIECTB,

JUIS1 OOBSICHEHUSI OT/ICIIBHBIX (haKTOB
U SIBJICHUH.

Hcnonb30BaTh XUMUUYECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
CTPYKTYPHBIX (POPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUU PEAKIINHI MOJIMMEPU3ALUU
Y TIOJIMKOHICHCAITUH.

OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA M TPUMEHEHHUE
Kay4yKoB, Hanbosee
pacnpocTpaHEHHBIX BUJIOB IIJIACTMACC
1 BOJIOKOH.

Hcnonw3o0Bath 00IIEeHAYIHBIE
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CUHTETUYECKHUE KayuyKH (OyTaINuEeHOBBIH,
XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bonokna: HatypasbHble (IIEpCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH | JIaBCaH).

llonumepwvl cneyuanbHo2o Ha3HAYEHUs]
(meghnoHn, kesnap, 31eKmponposoosujue
noaumepbsl, buopasiazaemvie NOJUMeEPbLL).
JKCcrepUMeHTATIbHbIE METOIbI
U3y4YeHHs BellleCTB U MX NMpeBpallleHHii:
e J/[emoHCTparuu:

— O3HAKOMJICHHE C 00pa3Iiamu
PUPOIHBIX U HICKYCCTBEHHBIX BOJIOKOH,
1acTMacc, Kay4yyKoB.

o [IpakTueckue pabOTHI:

Ne 8. Penienue skcriepuMeHTaIbHBIX
3aza4d 1o teme «Pacro3HaBanue
IJIACTMACC U BOJIOKOH»

METOJTBI TTO3HAHUS
IIPY CAMOCTOSATEITIEHOM
TUTAHUPOBAHWH, TPOBEICHUH 1
OTIMCAaHUHM XUMHUYECKOTO
JKCIepUMeHTa (J1a00paTopHbIC
OTIBITHI ¥ IPAKTUYECKHUE PAOOTHI)

Hroro no paszneny 6
OBILIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11 KJIACC

HaumenoBanue
Ne Kommuectso OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3/iesioB U TEM [IporpamMmmHoOe copepKaHue
n/m 9acoB 00y4aronmxcst
y4eOHOro rpeaMera
Paznen 1. Teopernyeckue 0CHOBbI XUMMHU

CrpoeHnue aroma.
[Tepnoanueckuii 3aKOH
u [lepponnueckas
CUCTEMA XUMHUYECKUX
AJIEMEHTOB

JI.1. MenneneeBa

9

AtoM. CocTaB aTOMHBIX SIAED.
XUMHYECKUM di1eMeHT. M30TOorbL.
Kopnyckynapno-eonnosoti oyanusm,
08OLICMBEHHASI NPUPOOA IJIEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbIE YUCIA.
DHepreTuYecKrue ypoBHU U MOAYPOBHH.
Atomuble opoutanu. Knaccudukanus
XUMHUYECKHUX DJIEMEHTOB (s-, p-, d-, f-
areMeHThl). PacnipeneneHue 3IeKTpoOHOB
110 aTOMHBIM OpOUTAJISIM; HPUHYUN
MuHumMyma suepeuu, npunyun llaynu,
npasuio XyHoa. INeKTpOHHbIC
KOH(UTYpaluu aToMOB 3j1eMeHTOB [ — IV
MIEPUOI0B B OCHOBHOM U BO30YKJ€HHOM
COCTOSTHUH, DJIEKTPOHHbBIC KOH(UTYpaIun
MOHOB.

llonusimue 06 snepeuu uonuzayuu,
9Hepauu cpooCcmea K I1eKmpOoH).
DIIEKTPOOTPULIATEIHLHOCTD.
[Tepnoanueckuii 3akoH u [lepuoanueckas

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIIEISATh UX XapaKTepPHBIC
MIPU3HAKH ) U IPUMEHSITH OTH TTOHATHS
IIPU ONMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHECHUS
OTJIETHHBIX (DAKTOB U SIBJICHUIA.
PackppIBaTh CMBICI TEPUOTTIECKOTO
3akoHa /. 1. MeHaeneeBa u
JIEMOHCTPUPOBATH €T0
CHUCTEMAaTHU3UPYIOIIYIO,
OOBACHUTEIIbHYIO U
MPOTHOCTHYECKYIO QYHKIIUU.
XapakTepu3oBaTh dJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U
BO30YKIEHHOM COCTOSTHUH ) U HOHOB
XUMHUYECKUX IJIEMEHTOB 1 — 4
MIEPUOJIOB ¥ MX BAJICHTHBIE
BO3MOYXHOCTH, UCTIOJB3YS TTOHITHS
s-, p-, d-DJEKTPOHHbBIE OpOUTAIIH,
HHEPTreTUYECKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
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CHUCTEMA XUMUYECKHUX IIEMEHTOB
JI.1. Menneneena. CBs3b
[Tepunoanyeckoro 3akoHa u
[TeproanYECKON CUCTEMBI XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEU
CTPOEHHUS AaTOMOB. 3AKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB M 00pa3yeMbIX UMM ITPOCTBIX
Y CJIOHBIX BEIIIECTB 10 TpymnIaM 1
MeproiaM. 3HAYEHUE NEPUOIUYECKOTO
3akoHa /.M. Menneneena.
IKCIepUMEHTAIBLHbIE METOAbI
U3y4YeHUsI BelIeCTB U UX NpeBpallleHuii:
e JleMOHCTpanuu:

— BuAbl Ta0auI «Ileproanueckas
CHCTEMa XUMHUYECKUX AJIEMEHTOB

.. MennaeneeBa»

N3MEHCHHS CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCIUHCHUMN

10 TIEpUOJIaM U TpyIirnam
[leprnoanuecko CUCTEMBI

. 1. Menneneera

1.2

CtpoeHue BellecTna.
MHuoroo6pasue
BEIIICCTB

11

XuMmudeckast cBsI3b. Buapl XumMmmuueckon
CBSI3U: KOBaJICHTHAas, MOHHAs,
MeTaJundeckas. MexaHu3Mbl
00pa3oBaHUs KOBaJICHTHOMN CBSI3H:
OOMEHHBIN U JOHOPHO-aKIENTOPHBIM.
DHeprus U ajavHa cBs3u. [1oysipHOCTS,
HApPaBJICHHOCTh W HACHIIIIAEMOCTh
KOBAJICHTHOU CBs13U. KpaTHble CBs3H.
BopopoaHnas cBsizb. MeXMONEKYJIISIPHBIE
B3aUMOCHCTBHSL.

PackprIBaTh CMBICT H3y94aeMBIX
MOHSATUM (BBIJICTISATHh UX XapaKTePHbBIC
IIPU3HAKH) U IPUMEHSTD 3TH ITOHITHS
IIPY ONTMCAHUU COCTaBa U CTPOCHUS
BEILECTB, IJISI OOBSICHEHUS
OTJICTBHBIX (DAKTOB W SIBJICHHIA.
Onpenenars BUAbI XUMHIECKOU
CBSI3M (KOBaJICHTHOM, MIOHHOM,
METAJTTUYECKOM, BOJIOPOTHOM )

B COEIMHEHUSAX, THII
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BasleHTHOCTB 1 BaJIeHTHBIE BO3MOKHOCTH
aToMOB. [ ubpuouzayus amomHvix
opbumaeti. CBsI3b 3JIEKTPOHHON
CTPYKTYPBI MOJIEKYJI C UX
r€OMETPUUYECKUM CTPOCHUEM

(Ha mpUMepe COeTMHEHUH 2TIEMEHTOB
BTOPOIO MEPUOJIA).

[IpencraBienne 0 KOMIUIEKCHBIX
coenuHeHnx. CocTaB KOMIUIEKCHOTO
MOHA: KOMIUJIEKCOOOpa30BaTedb,
murasasl. KoopauHannoHHOE 4ucio.
HomeHkitaTypa KOMIUIEKCHBIX
COEIMHEHM. 3HaYE€HUE KOMIUIEKCHBIX
coenqnHennii. [loustue

0 KOOPJIMHAIIMOHHON XUMMUH.
BemecTsa MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.

THUIBI KPUCTAIIIMYECKUX PEIIETOK
(CTpyKTyp) U CBOMCTBA BEILECTB.
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hcrtunnsie pactBopsl. [Ipencrasnenue
0 KOJUIOMAHBIX pacTBopax. CrocoOsl
BBIPAKEHUSI KOHLEHTPALIMH PACTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B paCTBOPE,
MOJIsSIpHas KOHUEeHTpanus. HachleHHble
Y HEHACBIILIEHHBIE PaCTBOPBHI,
pacTBOpuMOCTb. Kpucramnoruaparsl.

KPUCTAIUIMYECKOU PEIETKH
KOHKPETHOTO BEIIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUS
KOBAJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN).
Ornpenenarb BaJIGHTHOCTh U CTEIIEHb
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB
B COCIMHEHUSX PA3IMIHOTO COCTaBA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BHJIa XUMHYECKOU CBSI3U
Y TUIIA KPUCTAJUIMYECKON PEIIETKU.
[TpoBOAUTH BEIYHCTICHUS

C UCTIOJIb30BAHUEM TMOHSITHS
«MaccoBasi J10Jis BEIIeCcTBa

B PacTBOpE»
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Kiaccudukanus 1 HOMEHKIaTypa
HEOPraHNUYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YCHUSI BELIECTB U UX NpeBpallleHuii:
e JleMOHCTpauuu:

— MOJEIU KPUCTAJUIMYECKUX PEIICTOK.

e PacuéTHbIe 3a1a4n:

— C HCIIOJIb30BaHUEM MOHSITHU
«MaccoBas J0J1s1 PACTBOPEHHOTO
BEIIECCTBA», «MOJISIPHAS] KOHLICHTALIHS»

1.3

XUMHUYECKHUE PEAKIIAN

19

Krnaccudukanus XuMU4eCKUX peakiui
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUU. 3aKOH COXPaHEHHUs MaCChI
BELIECTB; 3aKOH COXpPaHEHUS U
pEeBpPAILCHUS SHEPTUU PU XUMUYECKHUX
peakumsix. TernoBbie 3G hHeKThI
XUMHUYECKUX PEaKIUH.
TepMoxumMudeckrne ypaBHEHHUS.
CKOpOCTh XMUMHYECKON pEaKIMH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PaKTOPOB.
['oMOreHHbIE ¥ TETEPOre€HHBIE PEAKIIUH.
Karanus u katanuszaTopsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIMH.
Xumnueckoe paBHoBecue. Koncranrta
XUMHUYECKOTO paBHOBECHUS. DaKTOPHI,
BJIUSIOILIKE HA MOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYPA, TABIICHUE

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATUHN (BBIIEISTH UX XapaKTEPHBIC
NPU3HAKHN) U IPUMEHSTh 3TU MOHITHS
IIPYU OIMCAaHUH COCTaBa U CTPOEHUS
BEIIECTB, IS OOBICHECHUS
OTJENbHBIX (DAKTOB U SIBJICHUI.
KnaccuduumpoBate XuMuyeckue
peaxuuu Mo pa3InyHbIM IPU3HAKAM
(4rciy M cOCTaBy pearupyrommx
BEILECTB, TEIIOBOMY 3P (DEKTy
peaKLUKu, U3MEHEHUIO CTEIICHEN
OKHUCJICHUS JIEMEHTOB,
00paTUMOCTH, YHACTHUIO
KaTanu3aTopa u T.I.);
CaMOCTOSITEIbHO BBIOUPATH
OCHOBaHUS ¥ KPUTECPHUH

JUISL KJIACCU(PMKALIMU XUMUUECKUX
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Y KOHIIEHTPAalM1 BEUIECTB, YYaCTBYOLIUX
B peakuuu. [Ipunnun Jle [Hlatense.
DIIEKTPOJIUTAYECKAS JUCCOLIAALIMS.
CuiibHBIC U CITA0bIE AIEKTPOJIUTHI.
Crenenb nuccouuanuu. Honunoe
npouzeeoerue 600vi. Cpesia BOJTHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTpAJIbHAS,
niesnovHas. BogopoaHslili mokasarenb
(pH) pactBopa. I'ugponus coneil.
Peakumu noHHOrOo 0OMeHa.
OKHUCIHUTENEHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. CTEneHb OKUCICHUS.
OkucIuTeNnb 1 BOCCTAHOBUTETb.
[Ipoueccel okucneHus u
BOCCTaHOBIICHUS. BaxxHeunmue
OKHUCIIUTENIM U BOCCTAHOBUTEIN. MeTo
AJIIEKTPOHHOTO OanaHca. DIEeKTPOIU3
pPacTBOPOB U PaCIJIaBOB BEIIECTB.
JKCIepUMEHTAILHbIE METO/IbI
U3YyUYEeHUS BelleCTB U UX
NpeBpaLeHUI:

e JleMOHCTpanuu:

— paznokKeHue NEPOKCUIa BOAOPOAA
B [IPUCYTCTBUM KaTaJIM3aTOPA.

¢ JlaGopaTopHbIE ONBITHI:

— MPOBEAECHUE PEAKINN HOHHOTO
oOMeHa;

peaKuuu.

OOBSICHATH 3aKOHOMEPHOCTH
IPOTEKaHUS XUMUYECKUX PEaKIUn

C YYETOM UX DHEPIreTUYECKUX
XapaKTEPUCTHK, XapaKTep N3MEHEHUS
CKOpPOCTH XMMHUYECKOU pEAKLIUH

B 3aBUCHMOCTH OT Pa3IU4YHbIX
(akTOpOB, a TAKXKE XapakTep
CMELIEHUSI XUMUYECKOTO PABHOBECHSI
MO/, BIUSIHUEM BHEIIHUX
BO3JICUCTBUM (TPUHIUIT

Jle IllaTenbe).

PackppiBaTh CyImHOCTS:
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX
peaKIMii IOCPEACTBOM COCTaBICHUS
3JIEKTPOHHOTO OajiaHca ATUX
peaKIuii; peakiuii HOHHOTro 0OMeHa
IIyTEM COCTAaBJIEHU UX MOJHBIX U
COKpaIIEHHbIX HOHHBIX YPAaBHEHUH;
peaKUMM TUAPOIIN3a, PEAKIUN
KOMILJIEKCOOOpa30BaHUs

(Ha mpuMepe TUAPOKCOKOMITIEKCOB
[MHKA U aJTIOMUHUA).

[TpoBOIUTH M ONMKCHIBATH
XAMWYECKUN SKCIIEPUMEHT:
ONIPENEIICHUE CPENIBI BOJHBIX
pacTBOPOB BEUIECTB; IPOBEACHUE
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— OIIpEJEIIEHNE CPeibl pACTBOPOB
BEILIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOPA.

e [IpakTueckue paboThI:

Ne 1. Bniustaue pa3nudHbiX GakToOpoB

Ha CKOPOCTh XMMHUYECKOW pEaKIINY;

Ne 2. Bnustnue paznudHbiX (hakTopoB

Ha MOJIO)KECHUE XMMHUYECKOTO PABHOBECHS;
Ne 3. Xumnueckue peakim B pacTBOpax
3JIEKTPOIUTOB.

e PacuérHbie 3a1a4u:

— PpAacYEThI MACCHI BEILLIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MaCCE

WK 00bEMY OHOTO U3 yYaCTBYIOIIHUX

B PEAKILINU BEILIECTB;

— BBIYHMCJIIEHHE MAaCCOBOM JIOJIH U
MOJISIPHOW KOHIIEHTPALMK BENIECTBA

B PacTBODE;

— BBIYHUCJIEHUE MacChl (0ObeMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTa
peaKuuu, €CIU OJJHO U3 BEMIECTB TAHO

B BUJIE PACTBOpPA C ONPEAECIEHHON
MAaCCOBOM JIOJIEHM PACTBOPEHHOIO
BEILIECTBA

peakiuii HOHHOro 0OMEHa; U3y4YEeHHE
BJIMSTHUS PA3NIUYHBIX (DAKTOPOB

Ha CKOPOCTh PEAKIIMM U MOJI0KEHUE
XUMHYECKOTO PABHOBECHH.
CrnenoBaTh IpaBUiIaM MOJIb30BaHUS
XAMHUYECKON OCYA0U U
71a060paTOPHBIM 000PYOBAaHUEM.
[IpencraBisaTe pe3ynbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIINX peaKLui

¥ JIeNaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOAUTH BEIYHMCIICHUS:

C UCTOJIb30BAHUEM TIOHSATHUS
«MaccoBasi J10J1s BEIIeCTBa

B PACTBOpE», a TAKXKE 10 YPaBHEHHSIM
XUMHUYECKHUX PEaKIUi, B TOM YHCIIe
TEPMOXHUMHUYECKUE PaCUEThI

Hroro no pazaeny

39
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Pasznea 2. Heoprannyeckas Xumus

2.1 | Hemeramnsl

31

[Tonoxxenne HEMETAILIOB

B [leproanueckoi cucteMe XUMUYECKUX
anemeHToB [[.M. MenpaeneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
du3znyecKrue CBOMCTBAa HEMETAJLIOB.
AJJIOTpOIUS HEMETAUIOB (Ha MpUMEPE
KHCJIOPO/Ia, cephl, hochopa 1 yriaepoa).
Bonopon. [lonydenue, puzndeckue u
XUMUYECKUE CBOMCTBA (pEeaKuu

C METaJUIaMU U HEMETAJIJIAMH,
BOCCTaHOBJICHHE OKCHIOB 1 COJIeH).
I'mapunel. TonMBHBIE 3JIEMEHTHI.
["amorensl. Haxoxaenue B npupoe,
CHOCOOBI MoNy4YeHus (PU3NIECKue U
XAMHUYECKUE CBOMCTBA.
l'anorenoBonopoasl. Baxueimue
KHUCJIOPOJICOIEpIKAIIINE COSTUHEHUS
rasioreHoB. JIJabopaTopHsbie u
ITPOMBITICHHBIE CTIOCOOBI MTOTYUYSHUS
rajoreHoB. [ [pruMeHeHne rajJjoreHoB U uxX
COCIMHEHUMN.

Kucnopon, o3o0H. JJaboparopHbie u
MIPOMBIIIJIEHHBIE CITOCOOBI MOTYyUYCHUS
KUCI0poJia. PU3NYECKHE U XUMUYECKHUE
CBOMCTBA KHCJIOPOJIa U 030HA; UX
npuMeHeHne. OKCUIbI U TEPOKCUIBI.

PackpbIBaTh CMBICIT H3y4aeMbIX
MNOHATUH (BBIIEIATh UX XapaKTepHBIE
MPU3HAKH) U IPUMEHSITH 3TH MOHATHUS
IIpU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JI1 OObSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
OOBACHATH 00LIME 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB HEMETAJJIOB U
WX COCIMHEHUMN ¢ YYETOM CTPOCHHUS
UX aTOMOB U TMOJIOKEHHUS

B [lepuoanueckon cucreme
XUMHYECKUX 3JIEMEHTOB

. . Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMUYECKHUE CBOMCTBA
HEMETAJUIOB, UX Ba)KHEUIIINX
COCMHEHUM, TOATBEPKIAs ITO
OTMCaHKE TPUMEpPaMU YpaBHEHU
COOTBETCTBYIOIIUX XUMUYECKHUX
pEaKIUH.

CocTaBnsiTh ypaBHEHUS
OKHCTTUTEIbHO-BOCCTAHOBUTEIBLHBIX
peaKkIuii U peakirii FOHHOTO 0OMeHa
U PacKpbIBaTh UX CYITHOCTh

C MOMOIIBIO 3JIEKTPOHHOTO OasiaHca
Y MOHHBIX YPABHEHUM.
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Cepa. HaxoxneHue B mpupo/ie, CnocoObl
noTydeHus1, GU3NIECKUE M XUMHUICCKHE
cBorictBa. CepoBOAOPO/I, CYIb(UIBIL.
Oxkcupst cepri(IV) u (VI). Cepuucras u
CepHasi KUCJOTHI M X COJIH.
Oco0eHHOCTH CBOWCTB CEPHOM KHCIIOTHI.
[Tpumenenune cepsl U €€ COeTMHECHUM.
A3zot. HaxoxaeHnue B mpupojie, Criocoobl
MoTydeHus!, GU3NICCKUE U XUMHUICCKHEC
cBoricTBa. AMMHAK, HUTPUABL. OKCHJIBI
azoTa. A30THCTasi M @30THAsI KUCTIOTHI U
ux coyid. OCOOEHHOCTH CBOMCTB a30THOU
KucnoThl. [IpumMeHenue azora u ero
COCTMHEHUI. A30THBIC yI0OPEHHUS.
®docdop. Haxoxnenue B npupoe,
CIOCOOBI MOTyUYeHus, (GU3NIECKUE U
XuMudeckue cBoctea. Pochuabl u
docdun. Oxcunsl pocdopa,
optodocdopHas KUCIIOTa U €€ COJIH.
Memadghocghopras u nupogpocgoprnasn
Kuciomol, pochopucmas u
gocgoprnosamucmas kuciomol.
[Tpumenenue dhocdopa u ero
coenunennii. ochopubie y1o0peHus.
Yraepoa. Haxoxienue B mpupose,
CIIOCOOBI MOTyUYeHus, GU3NIECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI

XapakTepu3oBaTh BIUSHHE
HEMETAJJIOB M UX COCTMHEHUI

Ha KMBbIE OPTaHU3MBI; OIUCHIBAThH
IPUMEHEHUE B PA3JIMYHBIX 00JIACTIX
MPAKTUYECKOMN JAeSTETbHOCTU
YEJI0BEKA.

[TonTBepknaTh CyneCTBOBaHUE
TEHETUYECKOU CBA3U MEKITY
HEOPTaHUYECKUMH BEIIECTBAMU

C IOMOIIBIO YPaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuu.

[IpoBOoUTH peakumy,
MOATBEPKAAIOIINE KAYECTBEHHBIN
COCTAaB BEIIECTB; pacliO3HABAaTh
ONBITHBIM MYTEM aHUOHBI,
MPUCYTCTBYIOIIHME B BOAHBIX
pacTBoOpax.

HaGnronats 1 onucsiBaTh
J€EMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEJIbHO MJIAHUPOBATb,
MPOBOJUTH U OMHUCHIBAThH
XAMUYECKUN SKCIIEPUMEHT
(JtabopaTopHBIE OTIBITHI U
paKkTUIeCcCKue paboThl);
MPEJICTABIIATH PE3YJIbTATHI
XUMHUYECKOTO SKCIIEPUMEHTA
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yrinepoaa(ll) u (IV), yronbHas kucnoTa u
ee conu. [Ipumenenue yriepoaa u ero
COEUHECHHUI.

Kpemuuii. Haxoxnenue B npupoe,
CIOCOOBI MOTyUYeHus1, GU3NIECKUe U
XuMudeckue ceorcrra. Okcua
kpemHusI(I1V), kpeMHueBas Kuciora,
cuukatel. [IpuMeHnenne KpeMHus U ero
coenuHeHu. CTEKI0, €ro MOJyYEHHUE,
BU/JIbI CTEKOJL.

JKCcrepUMeHTATbHbIE METOIbI
U3y4YeHHs BellleCTB U UX NMpeBpalleHuii:
e J/[emoHCTparuu:

— 00pasibl HEMETAJIJIOB,

— TOopeHwue cepsl, pocdopa, Keesa,
MarHus B KHCIIOPOJE.

e JlaGopaTOpHBIE OIBITHI:

— Ka4yeCTBEHHbBIC PEaKIIUU

Ha HEOPTaHUYECKHE NOHBI M KATHOH
BOJIOPO/A;

— TIOJIy4€HHE U COOMpaHue ra3os.

o [IpakTrueckue pabOTHI:

No 4. Perienue s3kcriepuMeHTaIbHBIX
3aa4 o TeMe «I amoreHsy;

Ne 5. Pemienune skcriepuMeHTaIbHbIX
3anay 1o TeMe «Cepa 1 ee COeTUHEHUS.

B hopMe 3amucH ypaBHEHUHN
COOTBETCTBYIOIIMX PEAKIIUI U IeTIaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh IpaBUJIaM NOJIb30BaHUS
XAMHUYECKON OCYA0U U
Ja00paTOPHBIM 000Dy T0BaHUEM.
[IpoBOOUTH BBIYKCIICHUS

110 YPABHEHUSIM XUMHUYECKUX
pEaKIUH.

CaMOCTOSTENBHO TIAHUPOBATh U
OCYLLIECTBIISITH CBOIO
MIO3HABATEIIbHYIO JIESITEIbHOCTD;
MPUHUMATh AKTUBHOE y4acTHE

B IPYNNOBOM y4eOHOH 1eATEIbHOCTH
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Ne 6. Penienne skciepuMEHTATBHBIX
3aja4 1o Teme «A30T u hocdop u ux
COCITMHEHUSD.

e PacuérHble 3a1aun:

— BBIYKCIICHUE MACChI BEIIECTBA
i 00bemMa ra3oB [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WK
00BEMY OJTHOTO U3 YYaCTBYIOIINX

B PEAKIIMH BEILLECTB;

— BBIYHCJICHHUE MacChl (00BbeMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB
peaxiuu, e OJIHO U3 BEIIECTB UMEET
MIPUMECH;

— BBIYMCIIEHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaxiuu, eciau OJIHO U3 BEIIECTB IaHO
B BUJIC PACTBOpPA C OMPEACICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIIIECTBA;

— BBIYUCIICHUE BBIX0/1a TPOAYKTA
peaxkuuu OT TEOPETUUECKH BO3MOXKHOTO

2.2

MeTtasuibl

23

[Tonoxxenne metamios B [lepuoanueckoit
CHUCTEME XHUMHUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOSHUS JICKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
91eMEHMOB-MEMALII08 8 3eMHOU KOope.

PackprIBaTh CMBICT H3y94aeMBIX
TOHSATHUH (BBIJCTSATH UX XapaKTePHbIS
MIPU3HAKH ) U TIPUMEHSITH 3TH ITOHATHS
IIPY ONTMCAHUU COCTaBa U CTPOCHUS
HEOPTaHUYECKHUX BEIIECTB,

JU1s1 OOBSICHEHUS OT/ICNIbHBIX (PaKTOB
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OO6uue pusnyeckre CBOMCTBa METAIIOB.
[IpumeHeHne METaAIIIOB B OBITY, IPUPOJIE
1 TexHuke. CIuiaBbl METAJLIOB.
DNEeKTPOXUMHYECKUI pAJl HAIPSKEHUM
MeTaiioB. O6mme crnocoObl MOTyYeHHUs
METAJUIOB: TUAPOMETAILTYPI U,
MAPOMETAILTYPTHs, JIEKTPOMETAJLUTY PTHSL.
[ToHsiTHE O KOPPO3UH METAILIOB.
Cnoco0bI 3alUTHl OT KOPPO3UH.

OO611ast xapakTeprucTUKa METAJIOB
[A-rpynms! [leproauyeckoi cucTeMsl
XMMHUYECKUX JIEMEHTOB. Hatpuii u
KaJIMi: MoJty4eHue, Gu3niecKue u
XUMUYECKUE CBOKCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTMHEHUH.
OO6mrast xapakTepuCTUKA METAJIJIOB
[TA-rpynmel [leproguyeckoi CUCTEMBI
XMMHUYECKUX JIEMEHTOB. Maruuii u
KaJbIUN: TTOTy4YeHue, Gu3nuecKue u
XUMUYECKUE CBOMCTBA, MPUMEHCHUE
MPOCTBIX BEUIECTB U UX COCTUHEHUH.
JKecTKOCTh BOJEI U CLIOCOOEI €€
YCTpPaHEHHS.

ATIOMHUHMI: TTOJTyYeHUE, GU3NIECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE
IIPOCTOT0 BELIECTBA U €0 COCIMHEHUM.
AmMdoTepHbIe CBONCTBA OKCHIA U

Y SIBJICHUM.

OOBsACHATH 0011IME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U UX COCJIMHEHUH C yUETOM
CTPOCHUS UX ATOMOB U IOJIOKECHHUS
B [Ilepnoanueckon cucreme
XUMHYECKUX 3JIEMEHTOB

J. . MeHneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
o011IMe XMMHUYEeCKUE CBOMCTRA
METAJJIOB, X BaXKHEHUIINX
COEMHEHUMN, TOATBEPKIAs ITO
ONMCaHKE IPUMEPAMU YPaBHEHU N
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKUMil; MPUMEHECHUE METAIUIOB

B Pa3IUYHBIX 00JIACTIX
MPAKTUYECKOMN JesATETbHOCTU
YeJI0BEKa, a TAKKE UCIIOJIb30BaHUE
WX JIJIS CO3/IaHUsI COBPEMEHHBIX
MaTepUaIOB U TEXHOJIOTUH.
OmnuchIBaTh CIIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HH.
PackppiBaTh CyliHOCTB
OKHCITUTEIBHO-BOCCTAHOBUTEIBLHBIX
peakuii MoCpPeACTBOM COCTABIICHUS
JIEKTPOHHOTO OalaHca ITUX
pEaKIUH.
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TUJIPOKCUIA ATFOMUAHHS,
TUIPOKCOKOMILICKCHI aJTFOMUAHMUSL.
OO0m1as xapakTepUCTHKA METaJIIOB
mo0o0yHbIX oarpymni (b-rpyr)
[Teprnoan4ecKoi CUCTEMBI XUMHUYECKUX
DJIEMEHTOB.

du3nYecKrue 1 XMMHUYECKHUE CBOMCTBA
Xpoma u €ro coequHeHud. OKCUbl U
ruapokcuibl xpoma(ll), (1) u (VI).
XpoMatbl ¥ IUXPOMAaThI, UX
OKHCJIMTENbHbIE CBOKMCTBA. [lonydenue n
IIPUMEHEHHUE XPOMa.

duznyeckrue 1 XMMUUYCECKHE CBOMCTBA
Maprasiia v ero coeiuHeHuii. OCHOBHbIE
coenunenus mapraunua (I1), (IV), (V) u
(VII). [Tepmanranat kanus, €ro
OKHCJIUTEIbHBIC CBOMCTRA.

duznyeckrue 1 XMMUUYCSCKHE CBOMCTBA
)Keses3a M ero coequHeHu. OKCUIbI,
ruapokcuasl 1 conm xenesa(ll) u (111).
[TosyyeHue U IpUMEHEHUE JKENE3a U ero
CIIJIaBOB.

Mens: nonydenue, puzndeckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHNE
IIPOCTOTO BEIIECTBA U €0 COCAUHEHUM.
[usk: monydenue, Gu3NIeCKue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE

[IpoBomuTh peakuumy,
NOATBEPKIAIOIINE XAPAKTEPHbIE
CBOMCTBA N3y4YaeMbIX BEILECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE

B BOJHBIX PACTBOpAX.

[IpoBOINUTH U OIIUCHIBATH
XUMUYECKUN IKCIIEPUMEHT
(JtabopaTOpHBIE OTIBITHI U
MpaKTUUECKUE PadoThl);
IIPENCTABIIATH PE3YJIbTaThI
XUMUYECKOTO IKCIIEPUMEHTA

B (hopMe 3anucu ypaBHEHUHN
COOTBETCTBYIOIIMX PEAKIIUI U IeTaTh
BBIBO/IBI HA UX OCHOBE.

CrnenoBaTh mpaBuiaM MoJIb30BaHUS
XUMHUYECKON OCYA0U U
71a00paTOPHBIM 000PYJOBAHUEM.
[TpoBOIUTH BBIUMCICHHUS

110 YPABHEHHSIM XUMUYECKUX
pEaKIUH.

CamocTosATENBHO INIAHUPOBATH U
OCYIIECTBIISITH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTb;
IPUHUMATh aKTUBHOE y4acTHE

B IPYIIIIOBON yueOHOU AEATEIbHOCTH
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MIPOCTOTO BEIIECTBA U €r0 COSANHEHUI.
AwMdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCUJIA IMHKA, TUIPOKCOKOMILICKCHI
IIUHKA.

JKCrepuMeHTATIbHbIE METOIbI
U3Yy4YeHMs BellleCTB U UX NpeBpalleHHii:
e J/[emoHCTparuu:

— KoJuTeKIus «MeTasuibl ¥ CIIIaBbDY;

— B3aMMOJICHCTBUE LIETOYHbIX U
HIEJI0YHO3EMENBHBIX METAJIIOB C BOJION
(BO3MOXKHO HCIIOJIb30BAHHUE
BUJIEOMATEPHUAIIOB).

e JlabopaTOpHBIE OTBITHI:

— B3aMMOJICHCTBUE LIETOYHBIX U
IEJI0YHO3EMETBHBIX METAJJIOB C BOJIOM
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB);

— B3aUMOJICHCTBUE THUJIPOKCHUJIOB
QITIOMUHUS U [IMHKA ¢ PaCTBOpaMHU
KHCJIOT U IISJIOUCH;

— KA4eCTBEHHbIC PEAKIIUH HAa KATUOHBI
METaJlIOB.

e [IpakTueckue paboThI:

Ne 7. Pemienune sxcriepuMeHTAIIbHBIX
3aJ1a4 1o TeMe «MeTaJuibl TJIaBHBIX
NOATPYIID;
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Ne 8. Pemenne skciepuMeHTaAIIBHBIX
3a7a4 1Mo TeMe « MeTasibl MOOOYHBIX
MOATPYIID.

e PacyéTHbIe 3a/1a4H:

— BBIYHUCJIEHHE MacChl (00beMa,
KOJINYECTBA BEIIECTBA) MPOYKTa
pPEaKILMK, €CIIU OJIHO U3 BEIIECTB JIAHO
B BUJIC PACTBOpPA C OMPEAECIECHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIIECTBA, WJIM UMEET MPHUMECH;

— BBIYMCJICHHUE MacChl (00BbeMa,
KOJINYECTBA BEIIECTBA) MPOYKTa
peaKIuu, €CJIU OJTHO U3 BEIIECTB TaHO
B BHUJIC PacTBOpa C OMpPEACICHHON
MacCOBOM JT0JIEN pACTBOPEHHOTO
BEIIECTBA;

— BBIUYMCJICHUE BBIXO/Ia MPOIYKTa
PEAKILMH OT TEOPETUUYECKH BO3ZMOYKHOTO

Htoro no pazgeny

Pa3znen 3. XumMusd u ;Knu3Hb

3.1

MeTtoabl MO3HAHUS
B XHMHUHU.
XUMUSA U )KU3HDb

Ponb xumuu B o0ecrieueHuu
YCTOWYHUBOTO PAa3BUTHS YEJIOBEUECTBA.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS

N MCTOAOJIOTHH HAYIYHOI'O UCCIICIOBAHM.

HaqubIe IIPUHOUIIBI OpraHu3aluu
XUMHUYCCKOI'O ITPOMU3BOACTBA.
HpOMBIIHJIeHHLIe CITOCOOBI IMOJIyUCHUA

PackpbIBaTh pOJIb XUMHH B PEIICHUH
IYHEPTEeTUYECKUX, CHIPHEBBIX U
AKOJIOTUYECKUX TIPOOIIEM
YeJI0BEUECTBA, OMIMCHIBATH OCHOBHBIC
HAIpaBJICHUS Pa3BUTUSI XUMUYECKOI
HAYKH U TEXHOJIOTHH.

[IpumensTs mpaBuiia 0€30MacHOTO
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BOKHEUIINX BEIECTB (Ha IpUMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCJOTHI, MeTaHoJ1a). [[poMbITIIeHHBIE
CIIOCOOBI MOTYYECHHS] METAIIJIOB U
CIJIaBOB. XMMUYECKOE 3arps3HECHUE
OKpY>Karollel Cpeibl ¥ €ro MOCIEeACTBHUSA.
IIpobaema nepepabomku omxo008 u
no6ouHwvlx npodykmos. Poiib XxuMuu

B 00€CIICUCHUN SHEPTEeTUYECKON
Oe3omnacHocTH. [ lpunyunsvt «3enerot
Xumuuy.

XHUMHUS U 300POBBE YETOBEKA.
JlexapctBeHHble cpeacTsa. [IpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaTtoB. Pojib XumMuu B pa3BUTUH
METUIUHBI.

Xumust muiyd. OCHOBHbIE KOMIIOHEHTBI
numy. [Iumessie 1o6aBku. Pobs xumun
B 00ecrevYeHny MUIIEeBOM 0€30MMaCHOCTH.
Kocmernueckue u napdromepHsie
cpeacrsa. berroBas xumus. [Ipasuia
0€30I1aCHOT0 UCIIOIb30BaHUs MPEapaToB
OBITOBOM XMMHH B IIOBCEIHEBHOU KU3HH.
XuUMHsl B CTPOUTEILCTBE. BaxkHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
0eToH). [Ipon3BOACTBO CTPOUTEIIHHBIX
MaTepHUaJIoB.

oOparreHus ¢ BeIecTBaMH,

M CIIOJIb3YEMbIMH B IOBCETHEBHOM
YKU3HU; a TaKKe IpaBuia
0€30MacHOro MOBEACHUS B LIEJISIX
cOepekeHus 310POBbs U
OKPY>KaIOILIEeW NPUPOTHOUN CPEbI;
MOHUMATh OMACHOCTH BO3/ICUCTBUS
Ha KUBBIE OPTaHU3MbI OIIPEICICHHBIX
BENIECTB, cMbICH mokazarens [1JIK,
MOSICHSTh HA IPUMEPAX CIIOCOOBI
YMEHBIIICHUS U TIPEAOTBPAILICHUS UX
BPEIHOTO BO3JCHUCTBUSI.
AHaJIM3UPOBATh U KPUTUYECKH
OIIEHUBATh NHPOPMAITUIO, CBA3aHHYIO
C XMMHUYECKUMU MPOLECCAMU U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYKaroUIEH CPEeIbl.

Hcnonb30BaTh NOMyYEHHBIE 3HAHUS U
npeacTaBiieHus o chepax
JEATEIIbHOCTH, CBA3aHHBIX C HAYKOM
Y COBPEMEHHBIMU TEXHOJIOTHUSIMU,
KaK OCHOBY JIJIs OpUEHTAIIUU

B BBIOOpE CBOECH Oyayien
npodeCCUOHATIBHON JEATEIbHOCTH.
Hcrnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS 11 O0BSICHEHUS
Y IPOTHO3UPOBAHUS SIBIICHUIA,
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XHUMUS B CETbCKOM XO3SICTBE.
Opranuyeckue 1 MUHEPaJIbHBIC
yI00pEHUSI.

Heoprannueckue matepuasl

(KOHCTPYKIIMOHHBIE MaTE€pHaIIbl, KPACKH,

CTEKJI0, KepaMuKa). Marepuasbl
JUIS DJIEKTPOHKMKU. HaHoTeXHOI0TMN

MMEIOIIUX €CTECTBEHHOHAYYHYIO
PUPOJy, IPOTHOZUPOBAT,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIHUH YKOJIOTHYECKON
0€301acCHOCTH ITOCIICACTBHUS OBITOBOM
U TIPOM3BOJICTBEHHOH JESATEILHOCTU
YeJI0BeKa, CBSI3aHHOM

¢ iepepaboTKO BEIIECTB;
MCIOJIb30BaTh MOJYyYCHHbIC 3HAHUS
TSl IPUHSITUSI TPAMOTHBIX PEIICHU I
po0JieM B CUTYaITUsX, CBI3aHHBIX

C XMMHEH.

[IpuHrMaTh ydacTue B 00CYKICHUH
po0JieM XUMHUECKON 1
JKOJIOTMYECKOM HAIIPABICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO ITO3HIIHIO
1o npodJjemMe 1 npeajararhb
BO3MOJKHBIE ITyTH €€ pelieHus

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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