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OdenepanbHas  pabouyass mporpaMmMa 1O  y4yeOHOMY TpeaMeTy  «XUuMUs»
(yrnyOnénHbpiii ypoBeHb) (mpeameTHas 00yiacth «EcTecTBEHHO-HAy4HBIE MPEAMETHI)
(masiee COOTBETCTBEHHO — MporpamMma MO XMMHUHU, XUMUS) BKJIIOYAET MOSICHUTEIHHYIO
3aMUCKY, COJiepkKaHue OOyYeHHUs, TUIAaHUPYEMbIC PE3YJIbTaThl OCBOCHHS MPOTPAMMBI
10 XUMHUH, TEMAaTUYECKOE IJIAHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHHM Ha YpOBHE CpeAHero oodiiero obdpa3zoBaHusi pazpaboTaHa
Ha ocHOoBe @expepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6 ob6pa3oBaHuU
B Poccuiickoit ®enepanuu», TpeOOBaHUM K pe3ynbTaTaM OCBOCHUsS denepaabHON
oOpaszoBaTeibHOM  mporpamMMmbl  cpeaHero obmero oOpaszoBanusi(®@OIl  COO),
npencraBieHHbIX B DenepanbHOM TOCYJapCTBEHHOM O0pa3oBaTENIbHOM CTaHIApTe
COO, c¢ yuérom KoHuenmuu mpenogaBaHus Y4eOHOTO TMpeaMeTra «XUMHUS»
B oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepaiuu, peaanu3yonux OCHOBHBIC
oOpa3oBaTeibHbIE MPOrPAMMBbI, M OCHOBHBIX TMOJOXKEHUNH «CTpaTeruu pa3BUTHUS
BocriuTanusi B Poccuiickoit ®@enepanuu Ha nepuon Ao 2025 roma» (PacnopsbxkeHue
ITpaButenbctBa PO 0T 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YpOBHE YTiyONEHHOTO M3YyYEHHs 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HayyHOro obpaszoBanus ydammuxcs 10—11 kmaccoB. U3yuenue npeamera,
peanuzyemMoe B ycIOBUAX AU epeHIInPOBAaHHOT0, MPOPUILHOTO 00yUYeHHs, TPU3BAHO
oOecrieyuTh 00IIe00pa30BaTENbHYI0 U OOIIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHHKOB
IIKOJIbI, HEOOXOMUMYIO JUIsl afanTallid X K OBICTPO MEHSIOMIMMCS YCJIOBHSM >KU3HU
B COIIMYME, a TAaKXKe JIJISl IPOJIOJDKEHUS O0yUYeHUsI B OpraHu3aIusax npodhecCuoHaAITBHOTO
o0pa3oBaHus, B KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 TPUOPUTETHBIX JUCIUILINH.

B nporpamme 1o XMMUHM Ha3Ha4Y€HHUE TpeaAMeTa «XHUMH» MOJIy4aeT MOAPOOHYIO
WHTEPIIPETAIMI0 B COOTBETCTBUM C OCHOBomosararomumu noyoxeausimu ®I'OC COO
0 B3aMMOOOYCJIOBJIEHHOCTH ILIE€JIEH, CO/lepKaHusl, pe3yIbTaToB 00y4eHHs U TpeOOBaHU
K YPOBHIO MOJATOTOBKHM BBITYCKHUKOB. CBHAETEIBCTBOM TOMY SIBIISIIOTCS CJIEIYIOIIHE
BBITIOJTHSIEMBIE TIPOTPAMMOU 10 XUMHUH (PYHKITUU:

— WHQOPMAIIMOHHO-METOANYECKasl,  peanu3alus  KOTOpOW  oOecredymBacT
MOJIYYCHHE TPEJCTABICHUS O IENAX, COJACpPX)aHWUHU, OOIIeH CcTpaTeruu OOydYeHUs,
BOCIIUTAHUS U Pa3BUTHS OOYJAIONIUXCS CPEACTBAMH IPEIMETa, M3y4aeMOTO B paMKax
KOHKPETHOTO TIPODHIIS;

— OpraHu3allMOHHO-IUIAHUPYIOIIasi, KOTOpas HpeayCMaTpUBAET OMpeAcsICHHE:
MIPUHIIMIIOB CTPYKTYPUPOBAHUS U NTOCJIEA0BATEILHOCTH U3yUeHUsl yueOHOr0 MaTepuania,
KOJIMYECTBCHHBIX M KAUYECTBEHHBIX €T0 XapaKTEPUCTUK; MOJIXO0MI0B K (OPMHPOBAHUIO
COJIEpKAaTEeNIbHOM OCHOBBI KOHTPOJISI W OLIEHKA OOpa3oBaTENIbHBIX JIOCTHKEHUH
oOyyJaroluxcs B paMKax UTOrOBOM aTtecTanuu B (hopMe €JUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa MO0 XUMHUHU.
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[Tporpamma ny1st yriryOJIEHHOTO U3YYICHHSI XUMUU:

— yCTaHaBIMBAaeT WHBAPHAHTHOE TMPEAMETHOE COJAEpXKaHUE, 00sA3aTeIbHOE
JUTSI M3YYEHUS B paMKaxX OTACIBHBIX MpoduieH, mpeaycMaTpuBacT paclpeeiCHHe |
CTPYKTYPHPOBaHHUE €r0 MO KJaccaM, OCHOBHBIM COJICP)KATEIIBHBIM JIMHUSM/pa3ieiiaM
Kypca;

— nmaér TpUMEPHOE pacrmpeaeiieHne Y4eOHOro BpPEMEHH, PEKOMEHIYEMOTO
JUTSI I3yYEHUST OTICIBHBIX TEM;

— MpejyraraeT IPUMEPHYIO TOCIEA0BATEIIBHOCTh U3YUCHHUS YYCOHOTO0 MaTepualia
C Y4ETOM JIOTHKH TIOCTPOCHHMSI Kypca, BHYTPHIIPESIMETHBIX U MEXIPEIMETHBIX CBSI3EH;

— NaéT METOJIMWYECKYI0 HWHTEPIpETAlMI0 IeJied W 3aJad M3ydYeHUs IpeaIMeTa
Ha YIUIYOJIEHHOM YpOBHE C yY4€TOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME CPEIHETO
o0mero oOpa3oBaHMs, COJEPKATEILHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOW 0O0pa30BaTEIIbHOW MPOTPaMMBbl CPEIHEr0 OOIIero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEJAMETHBIX), a TaKKe C y4éTOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATCIBHBIX JCHCTBUH 0Oy4YaroImerocs I10 OCBOCHHIO COJICpPKAHHS
npeaMeTa.

[To BceM Ha3BaHHBIM TIO3MIUSAM B TIpPOrpaMMe IO XHMHH MPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh ¢ OOYY€HHEM XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMUSI.
3a mpejeniaMu yCTaHOBJIEHHOM MPOrpaMMoOl Mo XUMHUH 00s13aTeIbHOM (MHBapUAHTHOM)
COCTAaBIIAIONICH COJEpKaHUs ydeOHOro mpeameTa «XHUMHs» OCTaéTCs BO3MOXKHOCTH
BbIOOpa €ro BapUAaTUBHOM  COCTaBISIONIEH, KOTOpas JOJDKHA — ONPEeAessIThCs
B COOTBETCTBHH C HANPABIECHUEM KOHKPETHOTO MPOQPMIIS 00yUeHUS.

B coorBerctBMM ¢  KOHUeNTyaldbHbIMU  monoxeHusmu DPI'OC  COO
O Ha3HAYCHHWU TpPeIMETOB 0a30Boro u yriayOJIEHHOTO YpOBHEW B CHUCTEME
mudepeHITMPOBAaHHOTO OOYYCHHUSI Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHHS XUMUS
Ha YpOBHE YriayOJNEHHOTO M3y4YeHHUs HAIpaBJICH Ha pPEaM3alfi0 MPEeMCTBEHHOCTU
C MOCJEAYIOMUM ITArlOM TMOJIYYeHHUS] XUMHUYECKOro 0Opa30BaHUS B paMKaxX U3YYCHUS
CIEIUANBHBIX €CTeCTBEHHO-HAYYHBIX W XHMHUYECKHX JHCIHUIUIMH B BYy3aX U
OpraHu3alugaX CpeaHero MpodecCHOHAIBHOTO o0pa3oBaHus. B 3ToW cBs3u W3yueHue
npeaMeTa «XUMHs OPUESHTHPOBAHO MPEUMYIIIECTBEHHO HA PACIIMPEHUE U yIrayOIeHue
TEOPETUYECKOM W  MPAKTHMYECKOW  MOATOTOBKM  OOYYarOMIMXCS,  BBIOPABIIHUX
onpenenéHHbplii Mpogmib OOy4YEeHHs, B TOM YHCIE C TEPCIEKTHBOM TMOCIEAYIOIIETO
MOJIYYCHHS] XUMHUYECKOTO O00pa3oBaHUS B OpraHu3amusax MIpodeccHoHaTbHOTO
obOpazoBanusa. Hapsimy ¢ atum, B cBere TpeboBanuit ®I'OC COO k 1uraHupyeMbIM
pesynbTataM ocBOoeHUs (henepanbHON 00pa30BaTEIBLHONM MPOTPaAaMMBbI CPEHETO 00IIEro
oOpa3oBaHus W3Y4YCHUE TMpeaMeTa « XHUMH» OPUCHTHPOBAHO TAKXKE HA PEIICHHE 3a/1a4
BOCIIUTAHUSI W COLMAJIBHOTO pa3BUTHS OOydaronmxcs, Ha (HOpPMHUpPOBAHWE y HHX
OOIIENHTEINIEKTYaIbHBIX YMEHUW, YMEHHH palnuoOHANIHM3alid Y4YeOHOTO Tpyaa U
000OMIEHHBIX  CIIOCOOOB  JCATEIILHOCTH, HMEIOIINX  MEXKIUCIUIIIMHAPHBIMH,
HaJANPEIMETHBIA XapaKTep.
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CocraBisiomuMu  npeamMeTa «XHMHS» Ha YpPOBHE YriayOJI€HHOrO MU3Y4YEHHS
ABJIAIOTCS YIITyOn€HHbIE Kypchl — «Oprannueckas XuMus» U «O0111ast 1 HeOpraHu4yecKas
xumusi». [lpu ompeneneHnrn NOAXOIOB K OTOOPY M CTPYKTYpHOH OpraHusanuu
CoJlepKaHUsl ATUX KYpCOB B IpOrpaMMe MO XUMHUHU 3a OCHOBY IPHUHATHI MOJIOKEHUS
OI'OC COO o paznanuusx 6a30BOro v yriry0iaEHHOro ypoBHEH U3yUeHHUs MpeaMeTa.

OcHoBy conepxanus KypcoB «Opranundeckast XuMusi» 1 «O0111as 1 HeopraHuveckas
XUMHS» COCTaBJISIET COBOKYMHOCTb MPEAMETHBIX 3HAHMM M YMEHUH, OTHOCSUIUXCS
K 0a30BOMY YPOBHIO U3yU€HHUS MIPEAMETA. ITa CUCTEMA 3HAHUM MOJIYy4aeT ONpeeIEHHOE
TEOPETUYECKOE TOTIOJTHEHUE, MTO3BOJISAIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHIA
00BEM (haKTOJOTHYECKOTO MaTepuana. Tak, Ha YrIIyOJIEHHOM YpOBHE H3YUYECHUS
npenMera obecreueHa BO3MOXHOCTh 3HAUUTEIBHOTO YBEJIWYEHUsT OO0bEMa 3HAHUN
0 XMMHUYECKUX D3JIEMEHTaX M CBOWCTBAX HX COEAMHEHUN Ha OCHOBE pPACIIMPEHUS WU
yriayOjaeHusi  MpeACTaBICHUM O  CTPOEGHUMUM  BEIIeCTBA, XUMHUYECKOH  CBSI3M
U 3aKOHOMEPHOCTSIX TMPOTEKaHMUS pPEAKUUH, pacCMaTPUBAEMBbIX C TOYKHA 3PEHUS
XUMHYECKOM KHHETHKM M TEPMOJWHAMUKHU. M3yueHue nepuoanYecKkoro 3akoHa H
[lepronuyeckoit CHUCTEMBl XUMHUYECKHUX DJJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHMYECKUX TIPEACTABICHUAX O CTPOCHHUU aroMa. XHUMHUYECKas CBS3b
OOBSCHAETCS C TOYKH 3PEHUS JHEPreTUYECKUX H3MEHEHUN mnpu e€ o0pa3oBaHUU U
pa3pyllieHnH, a TakkKe ¢ TOUKH 3PEHHs] MEXaHU3MOB €€ 00pa3oBaHus. V3ydyeHue TUTIOB
peakuuii nomnosiHAeTca (OPMHUPOBAHUEM TMPEACTABICHUI 00 SIEKTPOXUMUUYECKHUX
npoleccax M AJIEKTPOJIU3e PAcIsIaBOB U PacTBOPOB BellecTB. B Kypce opranmyeckoi
XUMHH TPU PACCMOTPEHUH PEAKIIMOHHOMN CIIOCOOHOCTH COEMHEHUN yaensieTcs: ocoboe
BHUMaHHE BOIMpocaM 00 dJIEKTPOHHBIX 3(P¢deKTax, O B3aUMHOM BIUSHUU aTOMOB
B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJIEp)KaHHE KYypCOB XHMHUH YIITyOIEHHOTO
YPOBHSI M3YYEHHS ISl KJIACCOB ompeaenéHHoro mpoduis (rjaaBHBIM 00pa3oM Ha HX
CTPYKTYPY M XapaKTep JOMOJHEHUM K 00IIel CHCTeMe MPEIMETHBIX 3HAHUM ) OKa3bIBAIOT
BIIMSTHUE CMEXHBIC MpeaMeThl. Tak, HampuMep, B COAEPKAHUM MpeaMeTa Uisi KJIaccoB
XUMHUKO-(PU3HIecKoro npoduis 00JbII0e 3HaYeHHE OyIyT UMETh 3JIeMEHTHl Y4eOHOTO
Martepuaia o oouieit xumun. [lpu u3yuenun npeamera B JaHHOM CIIy4ae akIeHT OyneT
cienaH Ha OOUTHOCTh METOJOB IMO3HAHMs, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U
B (M3HKE: aTOMHO-MOJIEKYJISipHAasi TeOpHsl (MOJCKYJIsIpHas Teopus B (PU3UKE), 3aKOHBI
COXPAaHEHUS MACChl M DHEPTUH, 3aKOHBI TEPMOANHAMUKHU, DIIEKTPOJIN3A, MTPEICTABICHHUS
O CTPOCHMH BEILECTB U JIPYTroe.

B To e BpeMs B COAEpXKaHUU MpeaMeTa Il KIaCCOB XMMHUKO-OMOJOTHYECKOI0
npodusis GoNbIIMK yAEeNbHBIN Bec OyIeT MMeTh opraHudeckas xumus. B sTom ciydae
IIPEIOCTABISAETCS BOZMOXKHOCTB JUIs 00JIee 00CTOATEIBLHOTO pACCMOTPEHHSI XUMUUYECKOU
OpraHu3ally KJIETKM KaK OHOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJSIT,
K TpUMEpy, TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JHMHIBI, OCIKH, YTIEBOJIBI,
HYKJIEUMHOBBIE KHCIOTBI M Apyrue. Ilpu 3TOM 3HaHMS O cocTaBe M CBOWCTBAX
MIpPEJCTaBUTENE OCHOBHBIX KJIACCOB OPraHMYECKUX BEUIECTB CIY>XaT OCHOBOMU
JUTSL U3y4YEHUs CYIIIHOCTU IPOLECCOB (DOTOCUHTE3A, ABIXAHMSI, TUILEBAPEHUS.
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B miane (¢opMHpoOBaHHS ~OCHOB HAyYHOIO MHPOBO33PEHMS, OCBOCHHS
0OIlleHAYYHBIX METOJOB TMO3HAHUSI U OMbITa MPAKTUUYECKOTO MPUMEHEHUS HayYHBIX
3HAHMM H3ydeHue npeameTa «XHUMHs» Ha yrayOJEéHHOM YpPOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SAX C Yy4eOHBIMH TpeAMETaMU, BXOJAIIMMH B COCTaB
npeaMeTHbIX  oOnactedt  «EcTecTBEHHO-Hay4yHBIE TpeaMeThl», «MaremaTuka W
nHpopMatrka» u «PycCKuil sI3bIK U IUTEpATYPa.

[Ipu u3ydyenun yuyeOHOro npeaMera «XuMus» Ha YriyOJI€HHOM YPOBHE TaKkKe, Kak
Ha YPOBHE OCHOBHOT'O U CPEIHEro 001Iero oopazoBanus (Ha 6a30BOM ypOBHE), 3a1a4eii
NEPBOCTENIEHHOW 3HAYMMOCTH SIBJISIETCS (POPMHpPOBAHHE OCHOB HAayKH XHMHUHU Kak
00JJaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOW MAESITeIbHOCTH YeJoBeKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KYyNbTypbl. Perienue 3Toi 3ajaun Ha yriayoaéHHOM
YPOBHE U3Y4YE€HUS NMPEIMETA MPEANOIAracT peain3alnio TAKUX LEIeH, KakK:

— (QopMupoBaHMEe  TMpPEACTABICHMA: O  MaTepUaIbHOM  €IUHCTBE  MMpAa,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SIBJICHHM MPUPOJIBI, O MECTE XUMHHU B CHUCTEME
€CTECTBEHHBIX HayK W €€ BeIylled pojid B OOECHEYCHHH YCTOMYMBOIO pPa3BUTHUSA
YeJIOBEUECTBA: B PEIICHUH MPOOJIEM IKOJOTUUECKOM, DHEPreTUYECKOW U MHINEeBOM
0€301MacHOCTH, B PAa3BUTHUM MEIUIIUHBI, CO3JIaHMM HOBBIX MATEPUAJIOB, HOBBIX
UCTOYHUKOB DHEPrud, B OOECMEYEHUH PAIMOHAIBHOTO MPUPOONOIb30BaHMUS,
B (OpMHUPOBAHUY MUPOBO33PEHUS U OOIIEH KYJIbTYphl 4ETIOBEKA, a TAKKE IKOJIOTUUECKH
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOIHOM Cpelie;

— OCBOCHME CHCTEMBI 3HAHMWH, JICKAIIUX B OCHOBE XUMHUYECKOW COCTABIIAIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTaIbHBIX MOHATUN, 3aKOHOB U TEOPUH
XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, MOHHO-MOJIEKYJIIDHOM, HAAMOJEKYJSIPHOM, O TEPMOJAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKMX PEAKUUU, O XUMHUYECKOM
paBHOBECHH, PACTBOpax M JUCIEPCHBIX CUCTEMaxX, 00 OONIMX HAyYHBIX MPUHIUIAX
XUMHUYECKOT0 TPOU3BOJCTBA;

— (opmupoBanue y 00ydaromuxcsi OCO3HAHHOIO MOHMMaHUs BOCTPEOOBAHHOCTU
CUCTEMHBIX XUMUWYECKUX 3HAHUM I OOBSCHEHUS KIIOYEBBIX HIEH M Tpodsiem
COBPEMEHHOW XHMHH, [JIsi OOBSCHEHHUS W TPOTHO3HPOBAHUS SIBICHUN, HMEIONIUX
€CTECTBEHHO-HAYYHYIO MPUPOTY; TPAMOTHOTO PEIICHUS IPOOIIEM, CBSI3aHHBIX C XUMUEH,
MPOTHO3UPOBAHUS, aHAIW3a M OLEHKH C MO3UIHMA HKOJIOTMYECKOW O€e30ImacHOCTU
MOCJICACTBUN OBITOBOM M IPOW3BOJCTBEHHOM JEATCILHOCTH YEJIOBEKA, CBSI3aHHOM
C XUMHYECKHM MPOU3BOJCTBOM, UCIIOJIB30BAHUEM U MEPEPAOOTKON BELIECTB;

— yriayOJieHne TpPeACTaBICHWA O HAay4YHBIX METOJIaX IMO3HAHMS, HEOOXOIMMBIX
Ui IPUOOpPETEHUsT YMEHHWA OpPHUEHTHPOBATHCSA B MHUPE BEIIECTB U OOBICHEHHS
XUMHUYECKHUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOJIE, B NMPAKTUYECKON JIEITEIBHOCTH U
MMOBCEHEBHOM KU3HHU.

B niane peanuzanuu nepBoOvepeHBIX BOCIIUTATEIbHBIX U PA3BUBAIOIINX (DYHKIIUI
LETTOCTHOM CUCTEMBI CPeAHEro 001ero 00pa30BaHus IPU U3YUECHHUH NPeaMeTa «XUMUDY
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Ha yrIyOJIE€HHOM YpOBHE OCOOYIO aKTyallbHOCTh MPUOOPETAIOT TaKue IEIU U 3aJlauH,
KakK:

— BOCMHUTAaHHE YOCKIEHHOCTH B TIO3HABAEMOCTU SIBIICHHHA TMPHUPOJIBI, YBaKEHUS
K TIPOIlECCY TBOPYECTBA B OOJACTH TEOPETHYCCKUX W TPHUKIAJHBIX HCCICIOBAaHUN
B XUMHUH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTH HAYKH;

— pa3BUTHE MOTHBAIIUU K O0YUCHHUIO U MIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJTIO
¥ CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHUS OOIIEYCIIOBEYECKUX [ICHHOCTEH;

— pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, MHTC/UICKTYAJIbHBIX M TBOPYECKUX
criocoOHOCTeM O00ydarmuxcs, (OpMHUPOBAaHUE Yy HUX CO3HATEIBHOTO OTHOIICHUS
K €aMOOOpa30BaHHMIO W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO YCICIIHOW
npoecCHOHATBPHOW ¥ OOIIECTBEHHOW JESITEILHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO M MIOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HHU;

— (QopMHpOBaHHEC YMEHHI M HAaBBIKOB Pa3yMHOT'O TPUPOJIONIOJIB30BAHUS, PA3BUTHE
OKOJIOTHYECKOM  KYJIBTYphl, = IPHOOPETCHHE  OMbITa  OOIIECTBCHHO-IOJIC3HOMN
HKOJIOTHYCCKOM JIeITeITLHOCTH.

OO011ee YKMCIIO YacoB, PEKOMEHIOBAHHBIX JIJISI M3YYCHUS XMMHUU Ha YTIyOJICHHOM
yposhe, — 204 wacos: B 10 xiacce — 102 yaca (3 yaca B Hezeno), B 11 kimacce — 102 yaca
(3 gaca B Heneno).
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COJIEP) KAHUE OBYYEHMUA!

10 KJIACC

TeopeTnyeckue 0OCHOBbI OPraHMYECKOl XUMHH

[Ipenmer M 3HaYeHUE OPraHUYECKOM XMMHUH, MPEACTABICHUE O MHOI000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEKTPOHHOE CTPOCHUE aToMa yriepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHHUS.
BaneHnTHble BO3MOXXHOCTM aToMa yriepoaa. XHUMHUYECKass CBA3b B OpPraHUYECKUX
COeIMHEeHUAX. Tumbpl TruOpUIM3AlMM aTOMHBIX OpOuTasel yriaepojna. MexaHU3MBbI
oOpa3oBaHUsl KOBaJEHTHOW CBsI3M (OOMEHHBI W JOHOPHO-aKIENTOPHBIN). Turmbl
NEepEeKpbIBaHMS aTOMHBIX OpOuTaned, 6- U m-cBsi3u. OauHapHasi, ABOWHAs M TpoitHas
cBsa3b. CrocoObl pa3pbiBa CBs3eil B MOJIEKyJax OpraHuyeckux BemiectB. [loHsTue
0 cBOOOTHOM pajaukale, Hykjaeoduse u daeKTpodure.

Teopust cTpoeHus opranuyeckux coeauHeHuit A.M. BytiepoBa u coBpeMeHHbIE
NPEJICTaBIIEHUsI O CTPYKTYpE MOJEKyl. 3Hau€HHE TEOPUU CTPOEHHUS OpPraHUYEeCKUX
coenuHeHU. MonekymsipHble U CTPYKTYpHBIE (opmyibl. CTpykTypHblEe (HOpPMYITBI
pa3sIUYHBIX BHUJAOB: pa3BEpHyTas, COKpami€HHas, ckenetHas. M3omepus. Buasl
U30MEpPHUH: CTPYKTYpHasi, MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE 3(P(DEKTH B MOJIEKYyJIax
OpraHUYeCcKUX COCAMHEHUHN (MHIYKTUBHBIA U ME30MEPHBIN 3P EeKThI).

[IpencraBienne o  KiIaccUpUKAMK  OpraHUYECKUX  BemlecTB. [loHATue
o (dynkuuoHanbHOUM Tpymnme. ['omonorusa. I'omonoruueckue psiasl. CucreMarnyeckas
HoMeHKaTypa opranuueckux coenuHennit (IUPAC) u TpuBHManbHble Ha3BaHUS
OTJICIBHBIX TIPEICTABUTEIICH.

OcobOenHoctd W Kiaccu(uUKaIUs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAaHOBHTEIIbHBIE PEAKIIUN B OPTAaHUYECKON XUMHH.

JKCNePUMEHTAIbHbIE METOAbI H3y4YEeHUS BelleCTB U UX NMpeBpalleHuil

O3zHakomIleHHe ¢ 00pa3liaMyu OPraHNYEeCKUX BEIIECTB U MaTepUajaMy Ha KX OCHOBE,
ONBITHl O MPEBPALICHUIO OPraHUYECKUX BEIIECTB NPU HArpeBaHuUU (IUIABIICHHUE,
0oOyTTTMBaHUE ¥ TOPEHUE), KOHCTPYHUPOBAHUE MOJIEIICH MOJIEKYJI OPTaHMYECKUX BEIIECTB.

YriaeBogopoasl

Anxanbl. ['omonmornyeckwii psifi ankaHoB, oOmas ¢opMmysia, HOMEHKIATypa
U U30Mepus. OIJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJIKaHOB,
sp3-rubpuau3anus aTOMHBIX opouTaneil yruepoaa, 6-cBssb. Kongopmepol. Puznueckue
CBOWCTBA AJIKAHOB.

XUMHYECKME CBOWCTBA aJKAHOB: pPEAaKUUMU 3aMELICHMS, HW30MEpHU3allNH,
JNETUAPUPOBAHMS, LUKIU3AllMU, NUPOJU3a, KpEeKWHra, ropeHud. I[Ipedcmasnenue
0 Mexanuzme peaxkyuil paouKaibHo20 3aMeujeHUsl.

Haxoxnenue B npupoje. CiocoObl MOTyYeHHs] U MPUMEHEHUE aJTKaHOB.

! KprI/lGOM B JAHHOM TCKCTC BBIJACIICHBI 3JICMCHTBI COACPKAHU yqe6Horo MaTtepualia, KOTOPbIC N3YYarOTCA
B OBHAKOMHUTCIIBHOM IIJIAHC U HC BKIIFOUAIOTCA B COCTAB MPECAMETHLIX PE3YyJIbTATOB OCBOCHUS OOII COO.
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Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U u3zomepus. OcoOeHHOCTH
CTPOCHMSI M XMMHUYECKHUX CBOMCTB MaJbIX (LMKJIOMPOINAH, IMUKIOOYTaH) U OOBIUHBIX
(UMKJIOMEHTaH, IUKJIOreKCaH) UUKIoankaHOB. CrocoObl MOIy4YeHUs M NPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['oMonormyeckuii psj ajakeHoB, oOmas Gopmylia, HOMEHKIATYypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHME MOIEKYN AlKEHOB, SP>-THOpHMAN3ALMS
aTOMHBIX opOuTasie yriepona, o- U 7n-cBA3U. CTpyKTypHas M TeoMeTpuyYecKas
(umc-Tpanc-) uzomepusa. Pu3nuecKue CBOICTBA aJIKEHOB. XUMHUYECKHE CBOWCTBA:
peakuuu TPUCOEAUHEHMs, 3aMEIEHUs B O-TOJOKEHHWE TpU JABOMHOW CBS3H,
NoJIMMEpU3allul U OKucieHus. [lpedcmaeénenue o  mexamusme  pearyuu
anekmpoguivrnoco npucoeounenus. 1lpaBuiio MapkoBHukoBa. KauecTBeHHbIE peakiuu
Ha JIBOMHYIO CBsI3b. CIOCOOBI MOJIyYEHHs] M IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHOB (CONMpsKEHHBIE, W30JIMPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI M XMMHUYECKHX CBOMCTB
COnpsDKEHHBIX AUEHOB, 1,2- u 1,4-pucoenuuenue. [lonmumepusamus CONMpsKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE KA UEHOB.

Anxunbl. ['oMoyioruueckuil psiji aJKUHOB, oOmas Gopmyiia, HOMEHKIATypa
U u30Mepus. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB,
Sp-rubpuau3anusi aTOMHbIX opOutaneit yriaepona. dusnueckue CBOMCTBA AJKHHOB.
XHWMHUYECKHE CBOWMCTBA: PEAKUMU NPUCOCIMHEHUS, OUMEpU3ALUUA U TPUMEpPHU3aALNH,
okucneHus. KUcCIoTHbIE CBOMCTBA aJKMHOB, MMEIOLIMX KOHIEBYIO TPOMHYIO CBS3b.
KauecTtBeHHble peakiuu Ha TPOWHYIO cBsi3b. CHoOcOOBl TMONyYeHUS U TPUMEHEHUE
AJIKWHOB.

ApomaTHyecKue YIriieBOJOpOoaAbl (apeHsbl). I'oMoioruueckuit psjg apeHoB, oOIias
dbopMyna, HOMEHKJIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJIbI OeH30a. [Ipasuno apomamuunocmu, npumepvl AapOMaAmuidecKux cOeOUHEeHUll.
dusnyeckue CBOHMCTBA apeHOB. XMUMHUYECKHE CBOMCTBA OCEH30Ja M €ro T'OMOJIOTOB:
peakuuu 3aMeleHuss B O€H30JbHOM KOJbIIE M YIJIEBOJAOPOJHOM pajuKale, peakiuu
MPUCOCINHEHNS, OKUCJICHHUE TOMOJIOTOB OeH3ona. [llpedcmaenenue o mexanuzme
peaxyuti snekmpoduivHozo 3amewenus. Ilpencrapnenrue 00 OpUEHTUPYIOIIEM TEHCTBUU
3aMmecTHTeNied B OCH30JBbHOM KOJbIIE HAa TNpUMEpe alKWIbHBIX PaJUKaloB,
KapOOKCWJIHbHOM, THUAPOKCUIBHON, aMWUHO- W HUTPOTPYIIIbl, aTOMOB TaJIOT€HOB.
OcobGeHHOCTH XHMUYECKUX CBOMCTB ctupoia. [lomumepuszanus ctuposa. CrocoObl
MOJIyYEHHUs U IPUMEHEHNE apOMAaTUUECKUX YTII€BOAOPOIOB.

[Tpuponnswiii ta3. IlomytHeie HedTsHble Ta3pl. HedTh um €€ mpouCXOoXKIACHHE.
Kamennsiii yroiab u mpoaykThl ero mepepaboTtku. CrmocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUH, KATAIUTHUYECKUW), pUDOPMHUHT, MHPOIU3.
[TponykTel mepepaboTku HEPTH, NX TPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

['eneTnyeckas CBs3b MEXKAY PA3TUYHBIMU KJIACCAMU YTII€BOIOPOIOB.

DNEeKTpPOHHOE CTPOEHHE  TaJOr€HIPOM3BOJIHBIX  YIJIEBOAOPOJAOB.  Peakuuun
3aMEILEeHHs TajoreHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNN) .
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JleiicTBuE Ha TaJOr€HNPOM3BOJHBIE BOJHOTO M CHUPTOBOIO pacTBOpa IMIEIOYU.
B3aumopelictBue = AuTaJioreHajJkaHOB C  MarHueM U UUHKOM.  [lowsamue
0 MemannoopeaHudeckux coeounenusx. VIConab30BaHHWE  TaTOTE€HIPOU3BOIHBIX
yTIE€BOJIOPOJIOB B OBITY, TEXHHUKE U MPU CUHTE3€ OPraHMYECKUX BEIECTB.

IKCNEePUMEHTAIbHbIE METOAbI H3YUEeHHUsI BeNIeCTB U UX MpeBpaIeH Ui

N3yuenne Gpuznueckux CBOMCTB yriieBOJOPOIOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peaKIuii yraeBoI0poA0B PA3IMYHBIX KJIacCoB (0OeclBeYMBaHNE OPOMHONM WIIM MOJIHOM
BOJBI, pacTBOpa IEpPMaHTaHATa KaJlhs, B3aUMOJICHCTBHE alleTHJICHAa C aMMHAYHBIM
pactBopoMm okcuna cepedpa(l)), kauecTBeHHOEe OOHapyXeHUE yriiepoja U BOJOpPOJIa
B OpPraHMYECKHX BEIIECTBAX, TIIOJYyYCHHE OTHJIEHA ¢ W3YYCHHE €ro CBOWCTB,
O3HaKOMJIEHHE ¢ KoJuTeKIusIMu «HedTe» 1 «Yromby, ¢ o0pa3iamu miacTMace, KayqyKoB
M PE3WHBI, MOJCIHPOBAHHE MOJIEKYJ] YIJIEBOJOPOAOB U TaJOTCHIPOU3BOIHBIX
yTJI€BOIOPOIOB.

Kucnopoacoaepxaniue oprannyeckue coeMHeHNs

[IpenenpHbIe 0gHOATOMHBIE CIUPTHL. CTPOCHHE MOJIEKYJI (Ha IPUMEPE METaHOJA U
sTaHosa). ['oMonoruueckuit psanx, oOmas ¢opmyna, H30MepUs, HOMEHKIATypa
u wiaccubpukanua. Ddusznueckue CBOWCTBA TMPEACIbHBIX OJHOATOMHBIX CIHMPTOB.
Bogoponnbie cBsizu MeXIy MOJIEKYJaMU CHUPTOB. XUMHUYECKHE CBOMCTBA: PEAKIIUH
3aMeIleHUs], JAeTUIpaTallii, OKHUCJICHHs, B3aUMOJEUCTBUE C OpPraHUYECKUMU W
HEOpraHMYeCKUMHU KuciaoTamu. KayecTBeHHas peakiusi Ha OJHOATOMHBIE CIHPTHI.
JleiicTBue STaHOJNla M METaHOJIa Ha OpraHu3M uyenoBeka. CrnocoObl MOJTydYeHUs U
NPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa u wu3oMmepus. OcoOeHHOCTH (U3HUECKUX
Y XUMHUYECKUX CBOMCTB.

MHOTroaTOMHBIE CITUPTHI — ATHJICHTIIUKOJIb U TIUIepuH. U3ndecKkue U XMMUUECKHe
CBOMCTBA:  peakIMu  3aMelIeHUs, B3aUMOJCHCTBUE C  OPraHUYECKUMH U
HEOPraHMYECKUMHU KHUCIIOTAMH, KauyeCTBEHHAs PEAKIUs HAa MHOTOATOMHBIE CIUPTHI.
Ilpeocmasnenue o mexanusme peakyuti HyKieo@uibHo2co 3ameujenus. JlericTBue
Ha opraHu3M 4enoBeka. CriocoObl MOTydYeHHs ¥ MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enoun. CTpoeHHe MOJIEKYJIIbl, B3AUMHOE BIMSIHUE THAPOKCOTPYIIIbI U OEH30JIbHOTO
anpa. Ousnueckue cpoiicTBa ¢enonma. OCOOEHHOCTH XMMHYECKHUX CBOMCTB (heHOIA.
KauectBennbie peaknnn Ha (eHon. ToxcuyHocTh ¢eHona. CrnocoObl MONyYEeHHS U
npuMmeHeHue dpenona. GenondopmanbaeruaHas cMoa.

KapOoHunbHbIE COEAUHEHUS — aNbACTUIBI M KETOHBI. JJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOW Tpymmbl. [ OMOJOTHYECKHE POl ANbIETHAOB W KETOHOB, oOmIas
dbopmyna, mzomepust 1 HOMEHKIaTypa. PU3NUecKre CBOMCTBA albJCTHIOB U KETOHOB.
XVWMHUYECKHE CBOWCTBA  aJbJACTUOB ¥ KETOHOB: PEAKIHWH TPUCOCIUHCHUS.
IIpeocmaenenue o mexanuzme peaxyuil Hykieopuivhozo npucoeourerus. OKUCICHUE
aNbJICTUOB, KAYECTBCHHBIE peaknuu Ha anpaerufasl. CrmocoObl TMOMydeHUs U
MPUMEHEHUE aJIbJICTUOB U KETOHOB.

10
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OnHOOCHOBHBIE TMpeNieNibHbIE KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHUS
MOJEKY1 KapOOHOBBIX KHCIOT. M3oMepuss U HomeHKIaTtypa. Du3nuecKkue CBOMCTBA
OJTHOOCHOBHBIX TMpEJENbHbIX KapOOHOBBIX KHUCIOT. BoJoponHble CBSI3U MEXKITY
MOJIEKyJIaMi KapOOHOBBIX KHCIIOT. XHMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOMCTBA,
peakuus HTepuuKaluy, peakUuu C Y4acTHUEeM YIJIIEBOJOPOJHOTO  pajuKaia.
Oco0eHHOCTH CBOWCTB MYpaBbUHOUW KHUCIOTHL. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCJIOT — CJIOXKHBIX 3(UpaX, aHeuopuoax, 2aioceHaHeuopuoax, amuoax, HUmpuiax.
Muoroo6pa3ue kapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOWCTB HENPENCIbHBIX U
apOMaTHUYECKUX KapOOHOBBIX KHCJIOT, JUKAPOOHOBBIX KHUCJIOT, THAPOKCHKAPOOHOBBIX
kucioT. [IpeacTaButenu BeICIINX KapOOHOBBIX KHUCIOT: CTEAPUHOBAsS, MAJIbMUTHHOBAS,
OJIEMHOBAS, JIUHOIe6AS, TUHOAEHO8AsT KUCIOThl. CHocoObl MOJyYeHUs U MPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Cnoxusie 3¢upbl. ['omonorumyeckuit psg, oOmas dopmyna, H3OMEpUs U
HOMEHKJaTypa. Puzndeckre 1 XUMHUYECKUE CBOMCTBA: THIPOJIN3 B KUCJION U 1IEJIOYHON
cperne.

Kuper. Ctpoenue, ¢u3M4YeCKHe W XUMHYECKHE CBOWCTBA KUPOB: THUIPOJIN3
B KUCJIOM W mIeno4Hou cpene. OCoOOEHHOCTH CBOWCTB KHPOB, COACPIKAIIMX OCTATKH
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKUpbl B IpUpoOIE.

MBIIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, HX Moomiee aeiicTeue. Ilonamue
o cunmemuyeckux morowux cpeocmeax (CMC).

O6mast xapakTtepuctuka yrieBogoB. Kiaccudukanus yrieBomoB (MOHO-, Iu-
U Tnonucaxapunbel). MoHocaxapuabl: TJIOKO3a, (pykro3a, earakmosa, pubosa,
oezokcupubosza. duznueckre CBONCTBA M HaxoXJeHue B mpupoge. DOTOCHUHTES.
Onmuueckas uzomepus. Konvuamo-yennas maymomepusi HA npumepe MOJeK)ibl
2noKo3bl, npoexyuu Xeyopca, o- u [-aHomepvl 2ni0KO3bl. XUMUYECKHUE CBOMCTBA
[JIFOKO3bl: PEAKLIHUHU C Y4YaCTUEM CIUPTOBBIX M albJETUIHOW TPYII, COUPTOBOE U
MOJIOUHOKHCIIOE Opokenue. [IpuMeHenne ritoKo3bl, e€ 3HaYeHUE B KU3HEAEATEIbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajabTo3a W .J1akmosa. BoccTaHaBIMBAIOLIUE U
HEBOCCTaHABJIMBAIOIIME Aucaxapuasl. [ 'naponus aucaxapuaos. HaxoxaeHnue B npupoje
n mnpuMmeHenue. llomucaxapuapl: Kpaxmall, TJIHKOT€H M wLeiunono3a. CTpoeHue
MAaKpOMOJIEKYJI KpaxmaJa, IJIMKOTeHa U LEeJUTIoN03bl. PU3nyecKrue CBOMCTBA Kpaxmaia U
LEJUTIOJIO3bl. XHMMHUYECKHE CBOMCTBA KpaxMalia: THAPOJINA3, KAa4eCTBEHHAs peEakKius
¢ unomoM. XHWMHYECKHE CBOWCTBA IMEJUIIOIO3BI: TUAPOIU3, TMOJydeHue 3(pupos
1esuIt0a03bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIMN IIEINK).

JKCNePpUMEHTAIbHbIE METOAbI H3yYeHHUs BellleCTB U UX NMpeBpalleHuil

PactBopuMOCTh pa3nuyHbIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE JTUJIOBOTO CIHUpPTAa B ajbJeruj Ha pacKajl€¢HHOM MeAHON MpOBOJIOKE,
OKHCJIEHHE HSTHJIOBOTO CIHPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIHOJIb30BAHUE
BHUJICOMATEPUATIOB), KA4YECTBEHHbIC pEaKIMU Ha aibAeruabl (C TUIPOKCHUIOM
muammuHcepeopa(l) u ruapokcuaom Menu(Il)), peakuusi riauuepuHa ¢ TUAPOKCUIOM
Menu(Il), xumuyeckue CBOWCTBA pacTBOpa YKCYCHOW KHCJIOTBI, B3aMMOJICHCTBUE

11
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pactBopa TJIOKO3bl ¢ ruapokcuaom Mmenu(Il), B3aumoselicTBue Kpaxmalia ¢ HOJIOM,
pelieHre KCIePUMEHTANBHBIX 3a/1ad 1o TemaMm «CrnupThl U QeHonb», «KapOoHoBbIE
KUCIOTHI. CrioXkHbIE 3PUPHD.

A3oTcoepiKalye OpraHn4ecKue CoeuHeHus

AMHHBI — OpraHM4ecKue MpOu3BOJAHbICE ammuaka. Kiaccudukanus aMHUHOB:
anudaTUuecKue U apoMaTUYECKHe; MEePBUYHbBIC, BTOPUYHBIE M TpeTHuHble. CTpoeHUE
MOJIEKYJ, obOmas Qopmyna, H30Mepus, HOMEHKJIaTypa U (U3UUYECKUE CBOWCTBA.
XUMHYECKOE CBOMCTBA annaTUUueCKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKIJIMPOBAHMUE,
B3aMMO/ICMICTBUE NTEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. COJIM alKUJIaMMOHUSL.

AHWINH — TpEJCTaBUTEIb AMHUHOB apomaTuyeckoro psaaa. CtpoeHue aHWIMHA.
B3anMHOe BiIMsHUME TPYIN aTOMOB B MoJIeKyJie aHWInHA. OCOOEHHOCTH XMMHUYECKHUX
cBoiicTB aHuiuHa. KayecTBeHHble peaknuu Ha aHWIMH. CrnocoObl TOJYYEHUS W
npuMeHeHne andatudeckux aMmuHoB. [lonyueHne aHuIMHA U3 HUTPOOEH30171a.

AmvuHokuciaoTel. HoMmenkiatrypa u wuzomepus. OTAelbHbIE MOPEACTABUTEIN
0.-aMUHOKHUCIIOT: TJIUIIMH, aJTaHUH, DeHUNAIAHUH, CEPUH, 2TYMAMUHOBASL KUCIOMA, TU3UH,
yucmeun. Onmuueckas uzomepusi amunoxuciom: D- u L-amunoxuciomsi. uznueckue
CBOMCTBAa AMHUHOKHCJIOT. XHWMHYECKHE CBOMCTBA AaMUHOKHCIOT KakK aM(OTEpHBIX
OpraHUYEeCKUX COEJUHEHUM, peakius TOJMKOHACHCAIUU, OOpa30BaHUE TMENTHIHOU
CBsI3U. buonornyeckoe 3HaueHUEe aMUHOKUCIOT. CMHTE3 U TUAPOJIN3 NMENTUIOB.

benku xak npupoaneie noaumepsl. [lepBrudHas, BropudHas U TPETUYHAS CTPYKTypa
OenkoB. XWUMHUUYECKHE CBOMCTBAa OCJIKOB: THAPOJIU3, JEHATypalus, KadyeCTBCHHBIC
peaKkIuu Ha OCJIKHU.

Ionsmue 00 aA30MmMcooepAHcaujux 2emepoYUKIULeCcKUx COeOUHEHUSIX.
Tupumuounossie u nypunosvie ocnosanus. Hykneunogvie xuciomosi: cocmas, cmpoeHue
U OuoNo2UYeCcKas pob.

JKCNePUMEHTAIbHbIE METOAbI H3yYeHHUS BelleCTB U UX NPeBpalleHuil

PactBopenmne OenkoB B BOJE, J€HATypalus OEIKOB MPH HArpeBaHUU, IIBETHBIC
peakuuu Ha O€NIKH, PelIeHne SKCIEPUMEHTAIBHBIX 3371a4 TI0 TeMaM «A30TcoepKalimne
OpraHUYecKHe CoeMHEHUs» U «Pacrno3HaBaHuEe OPraHUYECKUX COCTUHEHUIN.

BricokoMoieKyJISIpHBbIE COeIMHEHUSI

OCHOBHbBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIUHEHUN: MOHOMEDP,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MTOJIUMEpPU3alUH, CPEIHIS MOJICKYIJISIpHAS Macca.
OcHOBHbBIE METOAbl CHUHTE32 BBICOKOMOJEKYJSPHBIX COCIMHEHHN — MOIUMEpU3alus U
NOJIMKOHJeHcauus. [Ilpeocmaenenue o cmepeopeyiapHocmu U HAOMOJEKYIAPHOU
CmpyKmype noaumMepos, 3a8UCUMOCHb CEOUCME NOJUMEPOE OM UX MOAEKVIAPHO20 U
HAOMONEKYIAPHO20 CMPOEHUSL.

[lonumepubie  Marepuansl. [lmactmaccbl  (MONMATUIIEH,  MOJUIPOINMIIEH,
MOJIMBUHUIXJIOPU/I, MOJIUCTUPOII, MOJIMMETUIMETAKPUIIAT, MOJIMKapOOHATHI,
noNuATHIICHTepepTanaT). Y THiIn3auus U nepepadboTka miacTuka.

DnacToMephl: HAaTypajbHbIM KaydyK, CUHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOMPEHOBBIN, U30IPEHOBBIN) U cunukonsl. Pe3una.
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BonokHna: HaTypaibHble (XJOMOK, MIEPCTh, IIENK), HMCKYCCTBEHHBbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAllPOH U JIaBCaH).

Ilonumepvl cneyuanvHo2o HasHwaueHnus (meghaowu, Keeiap, 31EKMponpogoosue
noaumepwl, buopasiazaemuvle NOIUMepdL).

JKCIepUMEHTAJIbHbIE METOAbI M3YUEeHHUsI BelleCTB U UX MpeBpaleH Ui

O3zHakomileHHEe ¢ o0pa3luaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcCC,
Kay4yKOB, pellieHHe dKCIEPUMEHTaJIbHbIX 3a7]a4 Mo TeMe «Pacrno3HaBaHue macrMacc u
BOJIOKOH.

PacuérHble 3a1a4n

Haxoxxnenue MosiekysspHOil GOopMyibl OPraHMYECKOr0 COETUHEHUS 10 MaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJAIIMX B €r0 COCTAaB, HAXOXXJIEHUE MOJEKYISIPHOU (HOpMYJIbI
OpPraHUYecKOro COeJUHEHUs Mo Macce (00bEMY) MPOAYKTOB CrOPAHMUS, 1O KOJIMYECTBY
BemiecTBa (Mmacce, OOBEMY) TMPOAYKTOB pEAKIMU W/WIM HCXOJHBIX BEIIECTB,
YCTAaHOBJICHHUE CTPYKTYpHOH (OpMYyJIbl OPraHUYECKOro BEIIeCTBA Ha OCHOBE €ro
XUMHYECKUX CBOMCTB MJIU CIIOCOOOB MOJTYyYEHHUS, ONPEACICHUE T0JIH BbIX0OAa MPOIYKTa
peakiuu OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXNpeaMETHBIX CBs3ed MPU HM3YYCHHM OPraHUYeCKOW XUMUHU
B 10 Kyacce OCyIIeCTBISETCS Yepe3 MUCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAaYYHBIX
NOHSITHM, TaK W TOHSATUN, MPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE MOHSTHUS: SIBIICHWE, HAY4YHBIA (HaKT, THUIOTE3a,
TEOpHWs, 3aKOH, aHalM3, CHUHTE3, Kiaccudukamus, HabOIOIEHNE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJI€Nb, MOJICTUPOBAHHE.

dusznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJICKYJIa, SHEPIreTUYCCKUI
ypOBEHb, BEIIECTBO, TeNO, O0OBEM, arperatHoe COCTOSHME BEIIECTBa, (u3myeckue
BEJIMYMHBI, CAMHUIIBI U3MEPEHUSI, CKOPOCTh, IHEPTHsl, Macca.

buonmorms:  knmetka, opraHusM, OKocHCcTeMma, Oumocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, AaBTOTPO(MHBII M TeTepoTpO(HBIA TUI TUTAHUS, OpOKEHHE,
doTocuHTE3, TBIXaHUE, OCIIKH, YTIIEBOIBI, )KUPHI, HYKICHHOBBIE KHUCIOTHI, (DEPMEHTHI.

['eorpadusi: moae3Hble NCKOMIaeMbIe, TOTUIHBO.

TexHonorus: NMUIIEBBIC MPOIYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHUS, MOIOIIHE
CpeIICTBa, MaTePUANBl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC

TeopeTnyeckre 0CHOBbI XUMUM

Atom. CocTaB aTOMHBIX A€p. XUMUAUYECKUHN dieMeHT. M3otonwl. Kopnyckyisapro-
B0IHOBOU Oyanusm, 080UcmeeHHas npupooa sjaekmpora. CTpOeHUE 3IECKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHMCJIa. JHEPreTUYECKUE YPOBHU U MOYPOBHU. ATOMHBIE
opoutanu. Kiaccupukanus XUMHUECKHX 3JieMeHToB (S-, p-, d-, f-ayemeHTHI).

13



denepanbHas padodas nporpamma | Xumus. 10-11 kinaccer (yriayOnEHHBIR ypOBEHb)

Pacnipenenenue 371€KTPOHOB MO aTOMHBIM OpPOUTANSIM, HPUHYUN MUHUMYMA DHEPUl,
npunyun Ilaynu, npaeuno Xynoa. DIEKTPOHHbIE KOH(PUIYypalMd aTOMOB 3JIEMEHTOB
NEePBOr0—4eTBEPTOro MEPUOIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, DJIEKTPOHHBIE
KOH(pUrypauuu HWOHOB. [lonamue 00 d2Hepeuu UOHU3AYUY, IHEPeUU CPOOCMEA
K 971eKmpoHy. DIEKTPOOTPULATEIbHOCTb.

Ilepponnueckuit 3akoH u llepuoamyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CBs3b NEPUOAUMYECKOrO 3akoHa MW llepuonnueckoil CHCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHSI CBOMCTB XMMHYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpynmaM W I[epuoAaM. 3HAYEHHE IEPUOJUYECKOrO0  3aKOHA
JI.. Menpeneena.

XAMHU4YecKas CBS3b. BuIObl XUMUYECKOW CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajinyeckas. MexaHu3mbl  00pa3oBaHHS ~ KOBAJEHTHOM  CBSA3M:  OOMEHHBIN
U JIOHOPHO-aKUENTOPHBIM. DHEprus M AnuHa cBs3u. [lonsipHOCTH, HANpPaBIEHHOCTh
U HACBIIAEMOCTh KOBAJIEHTHOW cBs3u. KpatHeie cBs3u. BongoponHas cBs3b.
Me)XMONeKyIsIpHbIE B3aUMOAECHCTBHSL.

BaneHTHOCT, W BaJEHTHbIE BO3MOXKHOCTH aTOMOB. [ ubpuouszayus amomHbwIX
opbumaneti. CBS3b dJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C KX T€OMETPUUECKIUM CTPOCHUEM
(Ha mpuMepe COeTMHEHUI AIEMEHTOB BTOPOTO MEPUOA).

[IpencraBneHne O KOMIUIEKCHBIX coequHEHMsX. (CocTaB KOMIUIEKCHOTO HWOHA!
KOMIUIEKCOOOpa3oBareib, JHUrauiasl. Koopounayuonnoe uyucno. Homenxnamypa
KOMNJIEKCHbIX ~ cOoeOuHeHuti. 3Ha4eHHE KOMIUIEKCHBIX coenuHeHud. [lonsrtue
0 KOOpJAMHALIMOHHOW XUMHH.

BemectBa ~ MOJIEKYJIDHOTO M HEMOJEKYJSPHOTO  CTpPOCHMS.  Tumbl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

ITonsTne o paucHepcHbIX cucTeMax. HVCTUHHBIE pacTBOpBL. [Ipedcmasnenue
0 KoaouoHvlx pacmeopax. CrnocoObl BEIpaKEHHUS] KOHIICHTPAIIUA PACTBOPOB: MaccoBas
JI0JISI BEILIECTBA B PACTBOPE, MOJISIpHAS] KOHILIEHTpanusi. HachlllleHHbIE M HEHACHIILICHHbBIE
PacTBOPBI, paCTBOPUMOCTb. KpucTtamioruaparst.

Knaccudukanums U HOMEHKIAaTypa HEOPTaHMYECKHX BEIIECTB. |pHBUATBHBIC
HAa3BaHUs OTIEIBHBIX IPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukarms XuMruueckix peakiuii B HEOPraHUIECKON ¥ OpraHUYECKON XUMHUHU.
3aKOH COXpaHEHMsI MacChl BEIECTB; 3aKOH COXPAHEHHsS M IPEBpPALICHUS SHEPrUuu
Opyl  XUMUYECKHX  peaknusax. TemmoBbie d(PPEKTbl XUMHUYECKHX  PEaKIUM.
TepmoxuMHU4eCKHe ypaBHEHHUS.

CKOpOCTh XMMHYECKON peakuuu, €€ 3aBUCHUMOCTb OT pa3jiu4HbIX (DAKTOPOB.
I'omoreHHsIe U reTeporenHelie peakuuu. Karanns u kaTaan3aTopsl.

O6patumble U HEOOpaTHMbIE peakIMU. XHUMHUYECKOe paBHOBecue. Kowcmanma
xumuyeckoeo paenogecus. DaKTOPbl, BIUAIOIIME HA IIOJOKEHUE XHMHYECKOIO
paBHOBECHUS: TEMIIEpaTypa, MAABICHUE M KOHILEHTPALlMM BEIIECTB, YYaCTBYIOIIHMX
B peakumu. [Ipunnun Jle [laTense.
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Onextponutnyeckas auccouuanus. CunpHble U cinadble 37eKTpoauThl. CTeneHb
nuccoumanuu. HMownnoe npouszgedenue 600vl. Cpena BOJHBIX PACTBOPOB: KHUCIOTHA,
HeWTpanbpHas, menounas. Bomopoansiii nmokazarens (pH) pactBopa. ['maponus cosneil.
Peakiuu noHHOrO OOMEHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakini. CTeneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTEIb. [Ipo1iecchl OKUCIEHHsI M BOCCTAHOBIICHU. BaxkHeie OKucIuTenu u
BOCCTaHOBHUTENIN. MeTO/1 3JEKTPOHHOr0 OanaHca. DJIEKTPOJIU3 pacTBOPOB U PACILIABOB
BEIECTB.

JKCNMePUMEHTAIbHbIE METOAbI H3yYECHUs BeIeCTB U UX NPeBpaLleHuil

Pa3znoxeHnue mnepokcuaa BOAOPOJAa B IPUCYTCTBUM KaTalau3aTopa, MOACIH
KPUCTAINTMYECKUX PEIIETOK, MPOBEICHHE pEeaKIMii HOHHOTO OOMEHa, OompenesieHue
Cpellbl paCTBOPOB C MOMOIIBIO HHAUKATOPOB, U3yUYECHUE BIUSHUS Pa3IUYHBIX (PaKTOpOB
Ha CKOPOCTh XMMUYECKOW PEAKIMU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

Heopranunyeckasi xumus

[Tonoxxenne HemerauioB B llepmogmdeckol cHUCTEeME XMMHYECKHX JJIEMEHTOB
J.. MenneneeBa U OCOOCHHOCTH CTpOCHHMS HX aroMoB. Dusnyeckwe CBOHCTBA
HEMETAJIJIOB. AJUIOTPONHS HEMETAIIOB (Ha TpuMepe KHucioponaa, cepbl, docdhopa u
yraeposa).

Bonopon. [Ilomydenue, ¢usudyeckue M XUMHYECKHE CBOMCTBA: pPEAKIUH
C MeTajulaMM M HEMETaJUIaMHU, BOCCTAHOBUTEJIbHBIE CBOMCTBA. ['mapunbl. TonausHvie
97leMeHmbl.

l'anmorensl. HaxoxneHnwe B TpUpoOJe, CHOCOOBI TONMy4YeHUs, (GU3HUYECKHEe U
XUMHUYECKHE CBOMCTBA. [amoreHoBOoopojabl. BakHeillme KuCI0poIcoepKaIIne
coeMHEHUs TajoreHoB. JlabopaTopHple W TPOMBIIIJICHHBIE CIOCOOBI TMOJYYCHUS
rajoreHoB. [ [puyMeHeHHe TaJoreHoB U UX COCAUHEHUM.

Kucnopon, o3on. JlabopaTopHble M TPOMBINUICHHBIE CIIOCOOBI IMOJYyYCHHS
kuciopoaa. Pu3nuecKkue U XMMUUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOJa U 030Ha.
OKcCHUIbI U IEPOKCHUJIBI.

Cepa. Haxoxxnenue B mpupo/ie, CriocoObl MoTydeHus, (PU3nIecKrue i XUMHICCKHE
croiictBa. CepoBomopon, cynbdunbl. Oxcun cepri(IV), okcun cepri(VI). Cepuucras u
CEpHasi KUCJIOTHI ¥ uX coti. OCOOEHHOCTH CBOMCTB cepHOM KUCIOTHI. [[pumMenenue cepol
" €€ COCAMHEHU.

Azot. Haxoxaenne B mpupojie, criocoobl oMydeHus, GU3NIeCKue U XUMUYECKUE
CBOMCTBAa. AMMHUAK, HUTPUbI. OKCHJIBI a30Ta. A30THUCTAsI U a30THASI KUCJIOTHI M UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL. IIpuMeHeHHe a30Ta W €ro COeIUHEHUH.
A3oTHBIE YAOOpEHHs.

dochop. HaxoxkmeHne B mnpupoAe, CIOCOOBI TONYYCHHS, (PU3HUCCKUC
1 xumMudeckue cporictBa. @ochuapl u pochun. Oxcunbl hocdopa, hochopHas kuciora
u e comu. Memagocghopnas u nupogocgopras xuciomsel, ghocghopucmas
u ¢ocgoprnosamucmasn kuciomsi. Ilpumenenne ¢ochopa W e€ro CoeIUHEHUH.
®docdopubie ynoOpeHus.
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VYrnepon, HaxoxJIeHUe B NMpUpoje. AJIOTporHble Moaudukanuu. Ousndyeckue u
XUMUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOpPa3OBaHHBIX yriaepogoM. OKcuna
yrinepoaa(ll), okcun yraepona(IV), yronpnas kuciora u €€ coid. AKTUBUPOBAHHBIM
yroib, adcopbyus. Dyanepenvl, epaghen, yenepoonvle nHarnompyoku. llpumeneHue
MPOCTHIX BEIIECTB, 00PA30BaHHBIX YIJIEPOJOM, U €r0 COSTUMHECHUIM.

Kpemunii. HaxoxneHnue B mHOpupoie, CHocoObl MOJMy4YeHHUs, (U3HUECKHE
n xumudeckue cBoictBa. Oxcun kpemuusa(IV), kpemHHeBas KHUCIOTa, CHJIMKATHI.
[IpumeHenune kpemMHus U ero coeguHeHun. CTEKII0, €ro MoJay4YeHue, BUAbl CTEKIIA.

[Tonoxenue wmetamioB B llepuoguueckoll cucreMe XHUMHUYECKUX DJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UEK aTOMOB METaIoB. Pacnpocmpanenue
XUMUYECKUX D]IeMeHmos-uemainos 6 3emHou kope. OOmme (U3NUYEeCKUe CBONCTBA
MetasuioB. [IpumeneHne MeTaioB B ObITY U TexHHUKE. CIUTaBbl METAJIOB.

DNEeKTPOXUMUUYECKUN psAJl HanpsKeHUH meTrauioB. OOIue crnocoObl MOTYYEHUS
METAJJIOB: THUJPOMETALTYPIrusi, MNUPOMETAJUTYprus, 3JeKTpomeramnyprusi. Ilonsartue
0 Koppo3un MeTauioB. CriocoObI 3aIUThI OT KOPPO3HUHU.

O6miass xapaktepuctuka wmertauioB [A-rpynmel  Ilepuoandeckodt  cucCTEMBbI
XUMUYECKUX 3JeMEHTOB. Hatpuii u kanuii: momydeHue, (pu3nueckue M XUMHUUYECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHCHUI.

O6mast xapakrepuctuka MetamuioB [IA-rpynner  Ilepuoanueckoil  cucteMbl
XUMHYECKUX 3JIEMEHTOB. Maruuii u Kanbluil: mojlydeHue, Guandeckue u XUMMUIECKUE
CBOMCTBa, NPUMEHEHUE NPOCTHIX BEMIECTB W UX coeauHeHHil. JKECTKOCTh BOABI U
CIOCOOBI €€ yCTpaHEHUSI.

ANIOMUHUN: TIONy4eHHe, (PU3MYecKkue M XUMHUYECKHE CBOICTBA, NPUMEHEHHE
IIPOCTOTO BEIIECTBA M €r0 COeAMHEHUN. AMDOTEpHBIE CBONCTBA OKCHIA U TUIAPOKCHIA
ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSA.

OOmiast ~ XapakTepucTUKa  MeTayioB  MmoOouyHeix  moarpymm  (b-rpymm)
[Teproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

du3nyeckue U XUMHUYECKHE CBOMCTBAa XpoMma M €ro coeauHeHui. OKcuabl U
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JIUXpOMATHI,
MX OKHMCIIUTENbHBIE CBOMCTBA. [lonydeHne u npuMeHeHue Xxpoma.

Pu3nyecKue U XMMUUYECKHE CBOMCTBA MapraHlla U €ro COeAMHEeHU. Baxunenmume
coenuHenus  mapranuna(ll), wmapranua(IV), wmapranna(VI) wu  mapranma(VID).
IlepmaHraHat Kanusi, €ro OKMCIUTEIIbHBIE CBOKCTBA.

duznueckue W XHMMHYECKHE CBOWCTBaA JKejiesa M ero coeguHeHuil. OKCHIBI,
ruapokcuasl U conu xenesza(ll) m xeneza(Ill). IlonyyeHue u mpuMeHeHHE Kere3a
U €ro CILUIaBOB.

DOU3NYECKUE M XUMHUYECKHE CBOMCTBA Meau M €€ coeauHeHuil. [losydenue
Y IPUMEHECHUE MENIN U €€ COCINHEHUN.

[uuk: nonyuyeHnue, Gu3nyeckue U XUMUYECKHE CBOMCTBAa. AM(oOTepHbIE CBOWCTBA
OKCHJIa U TUJIPOKCHUJIA IIMHKA, THJIPOKCOKOMIUIEKCHI IIMHKa. [I[puMeHeHne UHKa U ero
COCITMHEHUM.
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IKCNEePUMEHTAIbHbIE METOAbI M3YUYEeHHUsI BeNIeCTB U UX MpeBpaIeH Ui

N3yuenne o00pa3lioB HEMETAIOB, TOpeHHe cepbl, ¢ocdopa, xKeneza, MarHus
B KHCIIOPOJIC, M3ydeHUEe KOJUICKITUU «MeTalyIbl U CIUTaBbI», B3aMMOICHCTBUE MICIIOYHBIX
M IIEJIOYHO3EMENbHBIX  METAJIOB €  BOAOH  (BO3MOXXHO  HCIIOJIb30BaHHE
BHJICOMAaTEpHUaIOB), B3aMMOICHCTBUE IIMHKA U JKeJie3a C paCTBOPaMHU KUCIIOT U MIEI0YeH,
KaueCTBECHHBIC PEaKIIMM Ha HEOPraHWYECKHUE AHMOHBI, KATHOH BOJOPOJA M KAaTHOHBI
METaJIOB, B3aMMOJICHCTBHE THIPOKCUIOB ATFOMHHMS M IIMHKA C PACTBOPaMHU KUCJIOT U
IEJI0YCH, peleHrne SKCIICPUMEHTABHBIX 3aad mo TeMaMm «[ amorens», «Cepa m e
COCIMHCHUS», «A30T U Gochop U MX COCAMHEHUSN», «MeTauibl IIIaBHBIX MOATPYIII,
«MeTasutbl TOOOYHBIX MTOATPYIIID).

XuMHA U KU3Hb

Ponb XxuMuM B OOCCIEYCHHMHM YCTOWYMBOTO pa3BUTHS delloBedecTBa. lloHsTHE
0 HAy4YHBIX METOJaX IMO3HAHHUS M METOOJOTHH HAyYHOTO HCCienoBaHus. HaydHble
NPHUHIIMITBI OPTaHW3allMd  XWMHUYECKOT'O0 TIPOU3BOJCTBA. [IpOMBINIICHHBIE CITOCOOBI
NOJIYYCHHUS BaXKHEHIIMX BEIICCTB (Ha IpUMEpPe IPOM3BOJCTBA aMMHUaKa, CEPHOMN
KHUCJIOTBI, MeTaHoia). [IpOMBINIIEHHBIE CIIOCOOBI TMOJYYEHUsS METAJUIOB M CILIaBOB.
XVWMHYECKOE 3arps3HEHUE OKpYXalolmeH Ccpeabl W ero MocieaAcTBus. [lpobirema
nepepabomku omxo008 U noOOuUHbIX Nnpodykmos. Poib XuMuM B o0OecredeHUU
HHEPreTUYecKoi 6e30MacHOCTHU. [Ipunyunsl «3e1EHOU XUMUUY.

XuMus ¥ 310poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuiia ucnonb3oBaHus
JIEKapCTBEHHBIX MpenaparoB. Poias XUMuM B pa3BUTUU MEIUIUHBIL.

XYMHUS THIE: OCHOBHBIE KOMIIOHEHTHI, NHIIEBble J00aBku. Ponb xumun
B o0ecrieueHnH MUIIeBOM 0€30M1aCHOCTH.

Kocmernueckue w mapdromepHsle cpenactBa. beitoBas xumus.  [Ipabwmta
0e30MacHOro UCIOJIb30BaHUA MPENapaToB OBITOBOM XUMUU B MOBCETHEBHOMN KU3HU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepUalbl (LIEMEHT, OETOH).

XuMHUS B CeNIbCKOM X03s11icTBe. OpraHn4ecKue 1 MUHEPaJIbHbIE Y100peHusI.

CoBpemMeHHBIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpacKd, CTEKJIO0, KepaMuKa.
Mamepuanw 011 s1exkmponuxu. Hanomexuonozuu.

PacuérHbie 3a1a4n

Pacu€Ttpi: Macchl BemiecTBa WM 00bEMAa Ta30B IO M3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MAcce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEHIECTB, MAaCCHI
(06BpEma, KOoMMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB UMEET
nmpuMecu, Macchl  (00b€Ma, KOIWYECTBA  BEIIECTBA)  MPOAYKTAa  PEAKIIHH,
€CIM OJIHO M3 BEUIECTB JAaHO B BHUJAE pPACTBOpPA C ONPEACIEHHOW MAacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJH M MOJISIPHOM KOHUEHTpPAIMU BEIECTBA
B pacTBOPE, AOJIM BbIXO/1a MPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOMKHOTO.

MesxknpeaMeTHbIe CBA3HM
Peanuzanus mMexnpeaMETHBIX CBS3€l MpU HM3yYEHHH OOIIEeH M HEeOpraHu4ecKou
xumuu B 11 kracce ocyliecTBisieTcsl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
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Hay4YHBIX MOHATHUH, TaK WU MOHSATUN, MPUHSITHIX B OTIEIbHBIX MPEAMETaX €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHUS: SBJICHUE, HayudHbId (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHHTE3, KiaccuduKaius, MNepUOJUIHOCTh, HAOIIOJEHNUE,
HU3MEpEHUE, IKCIIEPUMEHT, MOJICJIb, MOJICIUPOBAHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOIBI, PAJMOAKTUBHOCTh, MOJIEKYJIA, DHEPTreTUYECKUN YpOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHHME BEIECTBa, WJICANbHBIN Ta3, (U3UYECKUE BEIIUYUHBI,
€UHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorusi: knetka, opraHu3M, 3KOcUCTeMa, Ouocdepa, MeTabOIU3M, MaKpO-
U MHUKPODJIEMEHTHI, OCNKH, >KHUPbI, YIJIEBOJbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpayibl, TOpPHBIE TOPOJbI, TMOJE3HBIE HCKOMAeMble, TOIUIUBO,
peCypchl.

TexHomorusi: XUMHUYECKass MPOMBIIIJIEHHOCTh, METALTYPTusi, CTPOUTEIIbHBIC
MaTepuajbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, TIHIIEBAsI MPOMBIIUICHHOCTD,
dapMalieBTHUYECKass MPOMBIILICHHOCTh, MPOU3BOJICTBO KOCMETHYECKHUX MPEnapaTos,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MATEPHAJIOB, OJEKTPOHHASI TPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHNHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

B cooTBeTCTBMH € CHUCTEMHO-IEATEIBLHOCTHBIM IOAXOJAOM B  CTPYKTypeE
JUYHOCTHBIX PE3YIbTATOB OCBOCHUS MpeIMeTa «XUMUS» Ha YPOBHE CPEIHETO OOIIEro
o0pa30BaHus BBIJIEJCHBl CIEIYIONIME COCTABIIAIONIME: OCO3HAHUE OOyYaroUUMUCS
POCCUMCKOM  TPAXIAHCKOM  HUAEHTUYHOCTH; TOTOBHOCTH K  CaMOPa3BUTHIO,
CaMOCTOSITEJTLHOCTH W CaMOOTMPENCIICHUIO; HalMyue MOTHBAIMM K OOYYEHUIO;
TOTOBHOCTH U CIIOCOOHOCTh 00YYaIOIUXCS PYKOBOJICTBOBATHCS MPUHSITHIMU B OOIIECTBE
NpaBUjJaMd H HOPMaMHu T[IOBEJACHUS;, HAJIWYUE ITPABOCO3HAHUSA, OKOJOTHYECKOU
KYJbTYPbI; CIIOCOOHOCThH CTABUTh IIEJIM U CTPOUTD KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE  pe3ynbTaThl  OCBOCHUA  NOpeaMeTa  «XHUMUS»  OTPaKaroT
c(hOpMUPOBAHHOCTh  OMbITA IO3HABATEJIILHOW W  TPAKTUUYECKOW  JIESITCIBHOCTH
oOy4aromuxcs B MpoIecce peaau3aini 00pa3oBaTeIbHON AeTEIbHOCTH.

JIndHOCTHBIE  pe3ylbTaThl  OCBOCHUA  NOpeaMeTa  «XHUMUS»  OTPaKaroT
c(hOpMUPOBAHHOCTh  OMbITA IO3HABATEJIILHOW W  TPAKTUUYECKOW  JIESITEIHHOCTH
o0Oy4Jaromuxcs B MPOIECCE pealin3alii 00pa3oBaTEIbHON IEATeTbHOCTH, B TOM YHUCIE B
YaCTHU:

1) rpasKaaHCKOro BOCIUTAHMA:

OCO3HaHHsI OOYYalOIUMKCSA CBOUX KOHCTHUTYIIMOHHBIX TpaB M O0OS3aHHOCTEH,
YBaXEHUSI K 3aKOHY H ITPABOTIOPSAIKY:;

MPE/ICTABICHUSA O COMMAIBHBIX HOPMax M MPaBUIIaX MEKINIHOCTHBIX OTHOIICHHUH
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ICSTEIBHOCTH IPH CO3JaHHM YIeOHBIX
MPOEKTOB, PEIICHUH YYEeOHBIX W TO3HABATEILHBIX 3a/a4, BBINOJIHEHHH XHMHUYCCKHX
IKCIIEPUMEHTOBR;

CMOCOOHOCTH TIOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTryMEHThI
APYTUX TPU aHATIK3E Pa3IMYHBIX BUOB YU€OHOMH JEATCIbHOCTH;

2) IATPUOTHYECKOr0 BOCITUTAHMA:

LIEHHOCTHOTO  OTHOLIEHUS K MUCTOPUYECKOMY U  HAYYHOMY  HACJIEIUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUS K TPOIECCY TBOpUECTBA B OOJACTH TEOPUM U TMPAKTHYECKOTO
MPUJIOKEHUS] XUMUH, OCO3HAHUS TOT0, YTO JTAHHBIE HAYKU €CTh PE3YyJIbTAT AJIUTEIBHBIX
HAOJFOICHNM, KPOMOTIWBBIX OKCIEPUMEHTAIBHBIX IOWCKOB, TIOCTOSHHOTO TpyJAa
YYEHBIX U NIPAKTUKOB;

WHTEpECa W IMO3HABATEIbHBIX MOTHMBOB B NOJYYECHHHM W MOCICIYIOIIEM aHAJIN3E
MH(pOpMALINK O MEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUSI:
HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEICHMUSI;

19



denepanbHas padodas nporpamma | Xumus. 10-11 kinaccer (yriayOnEHHBIR ypOBEHb)

CIIOCOOHOCTU OIIEHUBATh CHUTYyalldd, CBSI3aHHbIE C XUMUYECKUMH SIBIICHUSIMHU,
Y IPUHUMATH OCO3HAHHBIE PELIEHUS], OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI
U LICHHOCTH;

TOTOBHOCTH OLIEHUBAThH CBOE MOBEAEHUE U ITOCTYNKU CBOMX TOBAPHUILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS IMOCJIEACTBUNA MOCTYIIKOB;

4) popMupoBaHHUSI KYJbTYPbI 3/10POBbI:

MOHUMAaHUS LIEHHOCTEHN 310pOBOI0 M O€30macHOro oopasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOMIEHUS K COOCTBEHHOMY (M3HUECKOMY H TICHXHYECKOMY
3JI0POBBIO;

cOOJIIO/ICHUST TpaBWI OE30MAaCHOr0 OOpallleHHs ¢ BeleCTBaMU B  OBITY,
TIOBCETHEBHOW JKU3HU, B TPYIOBOI JIEATEIHHOCTH;

MOHMMaHUS [IEHHOCTH MPAaBHJI MHIUBUAYATHHOTO U KOJUIGKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U KU3HH JIOJICH;

OCO3HAHUSl TIOCJIEICTBUHA W HENPHUITHA BPEAHBIX MPHUBBIYCK (YMOTpPEOICHUS
QJIKOTOJI5l, HAPKOTHKOB, KYPCHHS );

5) Tpy10BOro BOCIIMTAHUSA:

KOMMYHHUKAaTUBHOW KOMIIETCHTHOCTH B Y4€OHO-UCCIICIOBATEIILCKOM JCATEITbHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUYECKOW U APYTUX BHUIIAX JIEATEIHHOCTH;

YCTaHOBKM HAa aKTUBHOE YYacTHE B PEUICHUM MPAKTHYECKHUX 3a7ad COIHAIbLHOM
HaNpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YUEHHUI0 TPodeccHii pa3IMyHOro pojia, B TOM YHCIIe
Ha OCHOBE NMPUMEHECHHS MMPEIMETHBIX 3HAHUH TI0 XUMHUH;

YBKEHUS K TPYAY, JTIOASIM TpyJa U pe3ylibTaTaM TPYIOBOU JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBHIYAJIHOH TPaeKTOPHH 00pa30oBaHMUS,
Oynymeit mpodeccun W pealu3alid COOCTBEHHBIX JXKM3HEHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB H IMOTpeOHOCTEH
00I111eCTBA;

6) 3K0JI0OTrHYeCKOro BOCTIMTAHUSI:

HKOJIOTUYECKH I€JI€COO00pa3HOr0 OTHOIIEHUS K TPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

MOHUMaHUs TJIOOAJBHOTO  XapakTepa OKOJOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSIHUE NMMPUPOJHON U COLIMATIBHOW CPEIb;

OCO3HAHUS HEOOXOJAMMOCTH HCIIOJIb30BAHUS JOCTHKEHUM XUMHUU JJIsl PELICHUS
BOIIPOCOB PAIMOHAJIBHOTO MTPUPOAOTIOIB30BAHHS;

AKTUBHOI'O HENPUSATHS JICMCTBUM, MPUHOCSIINX BPEI OKPYKAIOMIEH MPUPOIHOU
cpelne, yMEHHUS TPOTHO3UPOBATH HEOIATONMPHITHBIE OSKOJOTUYECKHE TOCIEACTBUS
NpEeANTPUHUMAEMBIX JCMCTBUNA U MTPEIOTBPAILATh UX;

HUIMYUSA Pa3BUTOrO0 H3KOJOTHYECKOTO MBIIUICHUS, JKOJOTMYECKON KYJIbTYPHI,
ONbITa JEATEIBHOCTA 3KOJOTMYECKOW HAIMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSA
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAILHON MPAKTUKE, CIIOCOOHOCTH U
YMEHHUSI aKTUBHO MPOTUBOCTOSITH UACOJIOTUU XeMopoOuu;
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7) HEeHHOCTH HAYYHOTO MIO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
OOLIECTBEHHOM MPAaKTUKU;

MOHUMAaHUs cneuu(UKN XMMUU KaK HayKd, OCO3HAaHMS €€ posid B (POPMHUPOBAHUU
pPallOHAJIBHOIO HAy4YHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO IPEICTABICHUS
00 OKpy’KarolieM MHUpe Kak O €AMHCTBE MPUPOAbI U YEIOBEKA, B MO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHruH NpoodJieM COXpaHEHUs MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMHUH ISl COBPEMEHHOM IUBUIIU3AINU: B €€
I'YMaHUCTUYECKOW HANpaBIEHHOCTH U BaXXKHOM pPOJM B CO3/JaHUM HOBOM 0asbl
MaTEpPUAIbHON KYJIbTYphlI, B PEIICHUH TJI00aTbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, IHEPTETUUECKOM, MTUIIIEBON U KOJIOTHYECKON O€30MacHOCTH,
B Pa3BUTUM MEJULIMHBI, OOECIEYEHUH YCIIOBUM YCHEIIHOrOo TPpyla U SKOJOTHYECKU
KOM(DOPTHOM KU3HU KaXKJIOTO 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHWMAHUS CYIIHOCTH METOJOB INO3HAaHWS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble
3HAHMS JJIs aHajdu3a U OOBACHEHMS SIBJICHUN OKPYXKAIOLIEr0 MHUpA W MPOUCXOMSIINX
B HEM WM3MEHEHUM, YMEHHs JeliaTbh 00OOCHOBAaHHBIC 3aKJIOUEHHUS Ha OCHOBE HAyYHBIX
(aKkTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOTYUYEHHUsI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl PEIICHUS
po0JieM B peajbHBIX KU3HEHHBIX CUTYaIUAX;

MHTEpECa K MO3HAHUIO, UCCIIE0BATEIbCKON AEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHMIO,
K aKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHMI MO XMMHUH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B paslIWyHbIX cdepax MpodhecCHOHATBHOM
NEeATEIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJabTaThl OCBOEHUSA MPOrpaMMbl MO XUMHUHM Ha YpPOBHE
CpeaHero o0I1ero 0opa3oBaHus BKIOYAIOT:

3HAYMMBbIE U1t dbopmupoBaHUs MHUPOBO33PEHUS oOydJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIC TOHITHS, OTPaXKaIOIINe
[[EJIOCTHOCTh HAYYHON KapTHUHBI MHUPA U CHICIIM(PUKY METOI0OB TTO3HAHUS, UCTIOJIb3yEeMBbIX
B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, SHEPIUs, SBICHHUE, MPOIIECC, CUCTEMA,
HAy4YHBIN (DaKT, MPUHIUT, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS, UCCIEIOBaHHE,
HaOJIOICHNE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHE);

YHUBEpCalibHble y4deOHble JeiCcTBUA (IIO3HABaTENbHbIE, KOMMYHUKATHUBHBIE,
pETyISITUBHEIE), oOecnieunBatoniue (GopMupoBaHue (PyHKIIMOHATBHONW TPAMOTHOCTH U
COIMAIbHOM KOMIIETEHIIUU 00Yy4aoInXCsl;

CIIOCOOHOCTh 00YYaIOIIMXCSl KMCIO0JIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHEIE,
MUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCAJIbHbIE Y4eOHbIC ACHCTBUS B MO3HABATEIHHOMN
Y COLIMAIbHOM MPAKTHUKE.
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MertanpenMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YU€OHBIMU
[MO3HABATENbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JI€HCTBUSMMU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble jornyeckue qelMCTBUA:

CaMOCTOSITEILHO (POPMYIUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAEHATh LEIN AEATCIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ICSITEIbHOCTH C TOCTABICHHBIMHU LIEISIMU;

UCIIOJIb30BaTh NP OCBOCHUM 3HAHWUU MTPUEMBI JIOTUYECKOTO MBIIUIEHUS: BbIICIATh
XapakTepHbIE MPU3HAKK TOHSATUM M YCTAHABIMBATh MX B3aUMOCBS3b, HCIOJIb30BAaTh
COOTBETCTBYIOIIUE MOHSTHUS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHU;

BLIOMPATh OCHOBAHUS U KPUTEPUU ISl KIACCU(PUKAIIMKU BEIIECTB U XUMUYECKHUX
peaxkuuu;

yCTaHABJIUBATh MPUUUHHO-CJIEACTBEHHBIE CBSI3U MEXKY M3y4Ya€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIAYKTUBHBIC, ICTYKTUBHBIC, TI0O aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTU W NPOTHUBOPEUUS] B PACCMATPUBAEMBIX  SBJICHUSIX,
(bopMyITUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHATh B TIPOLECCE IMO3HAHUS MCIIOJIB3YEMbIE B XUMHU CUMBOJHWYECKHUE
(3HaKOBBIC) MOJIENIH, MPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKHUM 3HAK
(cumMBOJI) SIeMeHTa, XuMuueckas ¢Gopmysia, ypaBHEHHE XUMHYECKOW pEakIuu —
IIPU PEIICHUN yUeOHBIX TO3HABATENBHBIX U MPAKTUYSCKUX 3a]1a4, IPUMEHSITh Ha3BaHHbBIC
MOJICJIbHBIC MPEACTABICHUS IS BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3y4YaeMbIX
BEIIECTB U XUMUYECKUX PEAKIIHM.

Ba3oBnble ucciiegoBarejbCcKue AeHCTBUSA:

BJIAJI€Th OCHOBAaMU METOJ0B HAYYHOT'O IMO3HAHUSA BEIIECTB U XUMHUYECKUX PEAKIINIA;

dbopMynupoBaTh 1€MW U 3a7a4d HCCIEIOBAHUS, HCIIONH30BATh IMOCTaBICHHBIC
¥ CaMOCTOATEIHHO COPMYITMPOBAHHBIE BOIPOCH B KAUECTBE HHCTPYMEHTA MMO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUSI THUMOTE3BI MO MPOBEPKE MPABHIHBHOCTU BBICKA3bIBAEMBIX
CYXICHUM;

BJIaJIETh HABBIKAMU CAMOCTOATENILHOTO MIIAHUPOBAHUS U TPOBEACHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOMATh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €r0 pe3yibTar, (OpMYyIUpPOBATH OO0OOIIECHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTaBJISATh
000CHOBaHHBIN OTYET O MPOACIIAHHON paboTe;

MPUOOPETATH OMBIT YYSHUIECKOIN MUCCIIEeI0OBATEIHCKON U TPOCKTHON JEATEIHHOCTH,
MPOSIBISATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY MTOMCKY METOJIOB PEILLICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/I0B MO3HAHUS.

Pabora ¢ unpopmaumeii:
OPUEHTHPOBATHCSA B PA3IUYHBIX UCTOYHUKAX MH(MOpMaUUM (HAyYHO-MOMYJspHAas
auTepaTypa XMMUYECKOTO COJIepKaHus, CIpaBOUYHbIE mocobus, pecypcbl MHTepHeTa),
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aHANIM3UPOBATh HHPOPMALIMIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(opMyIHpPOBAThH 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METOJIbI ITPU MOUCKE U 0TOOpE
uH(popMaIi, He0OX0AMMOI 1JIs1 BEIOJHEHUS YY€OHBIX 3a/1a4 ONpPeeIEHHOTO TUIIA;

NpuoOpeTaTb  OMBIT  HMCHOJb30BaHUS  HMH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpeacTaBiIeHUsS HH(POPMALNH
(cxeMbl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KaueCTBE CpPEJCTBAa MpU paboTe ¢ XUMHUYECKOU
uHpoOpMaIMel: IPUMEHATh MEXKIIpEAMETHBIE ((PU3NYecKue U MaTeMaTU4YeCKUe) 3HAKU U
CUMBOJIBI, (OPMYIIbl, a00pEBHATYPBI, HOMEHKJIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATJIAHOCTH.

KoMMyHUKATHBHBIE YHUBEpPCAJbHbIE Y4yeOHbIE AelCTBHS:

3aJ1aBaTh BOIPOCHI 10 CYIIECTBY OOCYXJaeMOH TeMbl B XOJC JMajora
W/WIM  JTUCKYCCHM, BBICKA3bIBaTh HJICH, (OPMYJIHPOBATH CBOW  IPEIIIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHSI MPEIOKEHHOM 3a1a4H;

BBICTYIIaTh C TIPE3CHTAIlMeH pe3yJIbTaTOB IIO3HABATEIIBHON JIEATEIbHOCTH,
MOJIYYCHHBIX CaMOCTOSATEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IIPH BBITIOJHECHUU
XHMHYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW padOThl IO HCCJICIOBAHHIO CBOWCTB
U3y4aeMbIX BEIICCTB, peaM3alMM Y4YeOHOTro MpoeKkTa, W (POPMYyIUpPOBATH BBIBOJIBI
0 pe3yibTaTaM MPOBEAEHHBIX UCCIICIOBAHMM ITyTEM COTJIaCOBaHUS TO3UIUN B XOJI€
o0CyXeHus 1 0OMEeHa MHEHUSIMH.

PeryasiTuBHbIe YHHBepPCaJbHbIe yUeOHbIe J1eiiCTBUSA

CaMOCTOSITEJIbHO  TUTAHUPOBAaTh M OCYIIECTBISITH CBOIO  TO3HABATEIbHYIO
NEeSTENbHOCTh, Ompeaenss e€ Ienu W 3a7a4d, KOHTPOJHMPOBATH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAJIaracMblii alTOPUTM JCHUCTBHUI MPU BHITIOIHEHUN
y4eOHBIX W HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh Hamboiee >(PPEeKTUBHBIA CTOCOO
WX peIIeHus ¢ YYETOM TIONYyYEHHsS HOBBIX 3HAHUN O BEIMIECTBAX M XUMHUYECKHUX
peaKIusiXx;

OCYIICCTBJISITh ~ CAMOKOHTPOJb  JEATEIBHOCTH HAa  OCHOBE  CaMOaHaIu3a
¥ CAMOOIICHKH.

[IpenmeTtHbIe pe3yIbTaThI OCBOCHUS IPOTPaMMBI 1o XUMHUHT
Ha yriyOJ€éHHOM YpPOBHE Ha YypOBHE CpeIHEro oOIIero oOpa3oBaHUsS BKIHOYAIOT
cneruuyeckue g ydeOHOro mpeaMera «XUMHs» HaydHble 3HAHHUS, YMEHUS U
CIOCOOBI ACHCTBUI 1O OCBOCHUIO, HHTEPIPETAIIMHM U MPEOOPA30BAHUIO 3HAHUM, BUIIBI
JESTENHHOCTH TI0 TOJIYYCHUIO HOBOTO 3HAHWS W TPUMCHCHHWIO 3HAHWHA B Pa3TUIHBIX
Y4eOHBIX CHTYaIlMsAX, a TaKKe B PEATbHBIX JKU3HEHHBIX CHUTYAIUSAX, CBSI3aHHBIX
c xumMuen. B mporpaMMe 1Mo XUMUU MPEIMETHBIC PE3yJIBTAThI MPECTABICHBI IO TO/IaM
W3YYCHHUS.
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NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca «OpraHuueckas XHMUS) OTPaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE W 3HAYCHUU OPTaHUYECKONW XUMHUHU
B CHUCTEME ECTECTBEHHBIX HayK U €€ pOJM B OOECIEUCHUH YCTOWUYMUBOTO Pa3BUTHUSA
YeJIOBeUEeCTBA B PEUICHUU MPOOJEM IKOJIOTHYECKOU, IHEPreTUUeCKON U MHUIIEBOU
0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JIaHMM HOBBIX MATEPUAJIOB, HOBBIX
WCTOYHUKOB DHEPruM, B OOECHNEYECHUU PAIMOHAIBHOTO MPHUPOJIOINOJIH30BAHMUS,
B (hOpPMUPOBAHUM MUPOBO33PEHUSI U OOIIEH KyJIbTYpPhl YEJIOBEKA, a TAKXKE IKOJIOTUICCKH
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/JI0POBbIO U TIPUPOJIHOM CpeJIe;

BJIaJICHUE CUCTEMOUN XUMUYECKUX 3HAHUM, KOTOPas BKIIOYAET: OCHOBOIOJIATalo1e
HOHSATHSA — XUMHUYECKHUI 3JIEMEHT, aTOM, SIIPO U DJIEKTPOHHAsE 000J109Ka aToMa, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKJAEHHOE COCTOSHHS aToma, THOpuau3aIus
ATOMHBIX OpOUTANICH, MOH, MOJICKYJIa, BAJICHTHOCTD, DJICKTPOOTPUIIATEIIBHOCTh, CTEIICHb
OKHUCJICHUS, XHMHUYECKasl CBsI3b, MOJIb, MOJIAPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOTHBIH
ckeneT, (PyHKIMOHAJIbHAS TPYIINa, pagukai, CTPYKTypHble (opmyisbl (pa3BEpPHYTHIE,
COKpaIllEHHBIE,  CKEJIETHBIC), HW30MEPHUSA  CTPYKTypHass U  IPOCTPAHCTBEHHAs
(reoMeTpuueckasi, onmuueckds), W30MEpPbl, TOMOJIOTUYECKUM Ps, TOMOJIOTH,
YIJIEBOAOPOBI, KACIOPOA- U a30TCOJAEPKAILIME OPraHUYECKUE COCIUHEHUS, MOHOMED,
[IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAVWHEHUS; TCOPUM, 3aKOHBI
(nepuonnueckuit 3akon .M. MenneneeBa, Teopusi CTpOEHHUSI OPraHUYECKUX BEIIECTB
A.M. bytnepoBa, 3aKOH COXpPaHEHHMs MAacChbl BEIIECTB, 3aKOH COXPAaHEHHUS U
IPEBPAIIEHUS SHEPTUU [IPU XUMHUUECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI
S3bIK XUMUH, MUPOBO33PEHYECKHUE 3HAHUS, JIEXKAIME B OCHOBE TIOHUMAaHUs TPUYMHHOCTH
U CHCTEMHOCTH XMMHMYECKHUX SIBIICHUW;, IPEACTABICHUS O MEXaHU3MaX XUMHUYECKUX
peaKunii, TEPMOAMHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTAX HMX IPOTEKAHHUS,
O B3aMMHOM BIIUSIHUM aTOMOB M TpyHI aTOMOB B MOJEKyJaX (MHAYKTUBHBIA U
Me3oMepHbI 3¢ ek, opueHTanTsl | u |l poma); dakTomornueckue cBeAeHUS
O CBOWCTBaX, COCTaBe, IMOJYYCHMU U O€30MaCHOM HCIOIh30BAHUU BAKHEHIINX
OpPraHWUYECKUX BEHIECTB B OBITYy W MPAKTHYECKOW IEATEIHHOCTH YEIOBEKa, OOIUX
Hay4YHbIX MPUHIHMIAX XHMHYECKOTO0 TMPOU3BOACTBA (Ha TMpUMEpPE MPOU3BOACTBA
MeTaHoJIa, IepepadoTKu HEPTH);

c(OpMHPOBAHHOCTh YMEHHWIA: BBISBISATh XapaKTEPHBIC NPHU3HAKH TOHSATHH,
YCTaHAaBIMBAaTh WX B3aUMOCBS3b, MCIOJIB30BaTh  COOTBETCTBYIOIIME  IOHSATHS
IIPY ONHUCAHUU COCTAaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHECHUM;

c(hopMHUPOBAaHHOCTh YMCHMIA:

WCMOJIB30BATh XWMHUYECKYI0 CHUMBOJIMKY JUISl COCTABJIEHUS MOJICKYJISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYN OpPraHUYECKHUX
BEILIECTB;

COCTaBJISITh YPAaBHEHUS XHMHWYECKUX PEAKIMH M PaCKpbIBaThb HMX CYHIIHOCTH:
OKHCJIUTENIbHO-BOCCTAHOBUTEBHBIX PEAKIIUN ITOCPEACTBOM COCTABIICHUS AIIEKTPOHHOTO
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OanaHca 3TUX peakIui, peakluii HOHHOTO OOMEeHa MyTEM COCTABJIEHUS WX TMOJHBIX U
COKpAILIEHHBIX MOHHBIX YPABHEHUM;

M3rOTABIMBATh MOJEIM MOJIEKYJ OpPraHWYECKUMX BEIIECTB M1 WIUIFOCTPALMU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHUM: YCTaHABIMBATh NPUHAJJICKHOCTh H3YYEHHBIX
OpraHMYECKUX BEILECTB M0 UX COCTaBY M CTPOCHUIO K ONpPEAeNEHHOMY KilacCy/TpyIie
COCIMHEHUN, Oagamb UM Ha3BaHUs Mo cuctematudyeckoil HomeHkiatype (IUPAC) u
npueoOums TPUBHUAIIbHBIE HAa3BAaHUS JUISl OTAEIBHBIX MpPEICTABUTENEH OPraHUYECKUX
BEUIECTB  (3TWJIEH, aleTWIeH, TOJyoJ, TJUUEPUH, ATHICHIJIMKOIb, (eHod,
dopManpaerus, aneTanblIeruj, alueTOH, MypaBbHHAs KHUCIOTa, YKCyCHas KHUCIOTa,
CTeapuHOBas, OJEUHOBAs, MaJbMUTHUHOBAs KUCIOTHI, TJIMIMH, AaJlaHWH, MaJbTO3a,
GpyKTO3a, aHUIIWH, AUBUHWII, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHE);

c(OpMHUPOBAHHOCTh YMEHHUS OMPEEATh BUJ XUMUYECKON CBS3H B OPraHUYECKHUX
COEIMHEHUAX (KOBaJIEHTHAs U MIOHHAS CBSI3b, G- U T-CBS3b, BOJOPOAHAS CBS3b);

chOPMHUPOBAHHOCTh ~yYMEHHUS TNPUMEHSITh TIOJIOKEHHS TEOPUU  CTPOCHUS
opranndeckux BemiectB A.M. bytiepoBa s OOBSICHEHUS 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MYecKue u
XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, aJKAaJIHEHOB, AJIKHHOB, apOMaTUYECKUX
yIJI€BOJOPOJIOB, CHUPTOB, AlbJIETUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U
CJIIOXHBIX 3(QUPOB, >KUPOB, HUTPOCOCAMHEHHN M aMUHOB, AMUHOKHUCIOT, OEJKOB,
yIiaeBoA0B (MOHO-, NIU- M TMOJIMCAXapHJIOB), WIUIIOCTPUPOBATH TEHETUUYECKYIO CBSI3b
MEXIYy  HUMU  YpaBHEHUSAMH  COOTBETCTBYIOIIMX  XMMHYECKUX  PEaKLHil
C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (PopMyII;

c(hOpMHPOBAHHOCTh YMEHHUS TOJTBEPkKAATh Ha KOHKPETHBIX MPUMEpPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUU OT KPaTHOCTU H
TUIIa KOBAJICHTHOM CBSI3H (G- U M-CBSI3U), B3AUMHOI'O BJIUSIHUS aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEpHU30BaThb HCTOYHUKHU YIJIEBOJOPOAHOIO
CoIpbsi (HE(Th, MPUPOIHBIA Ta3, Yrojb), CIIOCOOBI €ro mepepaboTKU U MPAKTUYECKOE
IpUMEHEHHUE TPOAYKTOB IepepadoTKy;

c(OpMUPOBAHHOCTb BIIaJICHUS CUCTEMOMN 3HaHUH O €CTECTBEHHO-HAYYHBIX METOaX
MO3HaHMS — HAONIOJEHUH, U3MEPEHUH, MOJACIMPOBAHUH, IKCIIEPUMEHTE (PEabHOM H
MBICJIEHHOM) U YMEHUS PUMEHSTh 3TU 3HAHUS,

c(OpMUPOBAHHOCTh YMEHHS NPUMEHSATH OCHOBHBIC OMNEPALUU MBICIUTEIBHON
NEATENbHOCTH — aHajJu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMAaTU3ALMIO,
BBISIBJIEHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H — I M3Yy4YEHUs CBOICTB BEILIECTB M
XUMHUYECKUX PEaKIUi;

Cc()OPMHUPOBAHHOCTh YMEHHUI: BBIABISATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU
C MOHATUSAMM U MPEICTABICHUSAMHU APYTHUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB 1JI OoJiee
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OCO3HAHHOTO TMOHUMAHUS CYIIHOCTH MAaT€PUAIbHOIO €AWHCTBA MHPA, UCIIOIb30BAThH
CUCTEMHbIC 3HAHUS IO OPTraHUYECKOW XUMUU sl OOBICHEHUS W MPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIMX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHU: MPOBOAUTH PACUETHI MO XUMUYECKUM (QopMmysiaM U
ypaBHEHUSM XUMHUYECKUX PEaKIMil ¢ UCTOJIb30BaHHEeM (U3MYECKHX BEJIUYMH (Macca,
00BbEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PAaCcU€ThI MO HAXOXIECHUIO XUMHYECKON (pOPMYJIbl BEIIECTBA MO HM3BECTHBIM
MAaCCOBBIM JOJISIM XHMHUYECKUX JJEMEHTOB, MNPOJYKTAaM CrOpaHus, IJIOTHOCTHU
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: NPOTHO3HPOBAThH, AHAIM3UPOBATH M OLICHUBATH
C TO3UIIUNA IKOJOTHUECKON 0€30MacHOCTH MOCJIEACTBUSL OBITOBOM M MPOU3BOICTBEHHOU
NESATeIbHOCTH 4YeJIOBEKa, CBS3aHHOW C TmepepabdOTKOM BeIIeCTB, MCIOJIb30BAThH
MOJIYYEHHBIE 3HAHUS JJIs MPUHATHS TPAMOTHBIX PEIICHUH TPoOJeM B CHUTYaIUsX,
CBSI3aHHBIX C XUMHECH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEJIbHO IUIAHUPOBATH U TMPOBOJUTH
XUMUYECKHI IKCTIEPUMEHT (MOJYYEHUE U U3YUYEHUE CBOMCTB OPraHMYECKUX BEILECTB,
KA4E€CTBEHHBIE PEAKIIUU YTIECBOJOPOJOB PA3TUUYHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX
OpPraHMYEeCKUX BEIIECTB, PEIICHUE JKCIEPUMEHTAIBHBIX 3a7ad MO PaclO3HABAHUIO
OpraHWYeCKUX BEIIECTB) ¢ COONIOZCHHWEM TMpaBWJI 0€30MacHOro  OOpalleHUs
C BEIlIECTBaMU U JJa0OpaTOPHBIM 000pyI0BaHUEM, (POPMYITHPOBATH 11€71b UCCIICIOBAHMS,
NPEACTaBIATh B Pa3IM4YHON (opMe pe3ysbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W
OIIEHUBATh UX IOCTOBEPHOCTD;

c(hopMHUPOBAHHOCTb YMEHUI:

coOJIOIaTh MpaBWIA OSKOJOTHYECKU I1€JIeCO00pa3HOTO TIOBEJCHUS B  OBITY
U TPYAOBOM JESATEIbHOCTH B LEJISIX COXPAHEHMS CBOErO 3JI0POBbS, OKpYKarollei
MIPUPOTHOM CPEIbl U JOCTHIKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCHUYECKOTO JIEMUCTBUSI Ha JKUBBIC OPTraHU3MBI
ONPEICIIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs cMbIch nokaszareis [1/1K;

aHAJM3MPOBATh  IIEJIECOOOPA3HOCTh TNPHUMEHEHHUS  OpPraHWYECKHX  BEIIECTB
B IMPOMBIIICHHOCTH M B OBITY C TOYKH 3pESHHS COOTHOIIICHUS PHUCK-TI0Ib3a;

chOpMUPOBAHHOCTh  YMECHHUW.  OCYIICCTBISITh  IICJICHANIPABICHHBIA  TOHCK
XUMUYECKOW WH(pOpMamMu B pa3IMYHBIX HCTOYHHMKAX (Hay4dyHas W Yy4eOHO-HaydHas
JUTEpaTypa, CpeiacTBa MaccoBodl umHbopMamuu, MHTEpHET M Apyrue), KPpUTHUCCKH
aHanu3uposams XUMUYECKYI0 WH(POPMAIUIO, nepepabamviéams €€ W UCNOb308AMb
B COOTBETCTBHUU C MOCTABJICHHOMN y4ueOHOM 3agadeH.

11 KJIACC
[IpeameTrHble pe3ynbTaThl OCBOEHUs Kypca «OOIas U HeopraHWyecKash XUMHSI»
OTPAXKAKOT:
c(hOpMUPOBAHHOCTh  MPEACTABICHUI: O MaTepualbHOM E€JUHCTBE MUDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUW MPUPOABL, O MECTE€ U 3HAYEHUH XUMHH
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B CHCTEME E€CTECTBEHHBIX HAayK U €€ poJidi B OOECICUCHHH YCTOWYMBOIO Pa3BUTHS,
B pEUIEHUU MNPOOJIEM HKOJOTHYECKOM, SHEPreTUYECKOW U MHUILEeBOM O0€30MacHOCTH,
B PAa3BUTHUU MEJUIIMHBI, CO3JaHUHM HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHUKOB SHEPIHH,
B o0OecrneYeHUu  palMOHAIBHOTO  MPUPOAOINOIb30BaHUS, B  (HOPMUPOBAHUU
MUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTHYECKH 00OCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBbIO U IPUPOIHOM CPELE;

BJIAZICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPas BKIIOYAET: OCHOBOIIOJIATAOIIIME
MOHSATUS — XUMHUYECKUN DJIEMEHT, aTOM, SIIPO aToMa, U30TOIIbI, JIEKTPOHHAsI 000JI0UKa
aToma, S-, p-, d-aToMHBIe OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aToMma,
rUOpUAN3aLIUS ATOMHBIX opOuTanei, VIOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, CTETEHb OKHUCJICHUS, XHUMHUYECKas CBs3b (KOBaJCHTHAs,
WOHHAs, MeETaJUIMYEeCKasi, BOJOPOJHAsS), KpHUCTAJUIMYECKas pemérka, XuMHYecKas
peakuusi, pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOIUTAYECKAS AUCCOLUAIUSA,
CTENEeHb JUCCOLMALMM, BOJOPOJHBIM TMOKa3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEID,
TETI0BOM AP PEeKT XMMUYECKON PEaAKIIUU, CKOPOCTh XUMUYECKOU PEaKIui, XUMHUIECKOE
paBHOBECHE; TEOPUU M 3aKOHBI (TEOpUS DICKTPOJUTHUYECKON JUCCOLMAIUH,
nepuoanueckuid 3akod .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpPAHEHUS U MPEBPAILCHUSI SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTB, 3aKOH JACHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK
XUMUH, MUPOBO33PEHUECKUE 3HAHMUS, JIEKAIIUE B OCHOBE IMOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKHX SBJIICHHUI; COBPEMEHHBIE IPEACTABICHUS O CTPOEHUU
BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM H HAJAMOJEKYJISIPHOM YPOBHSX;
OPEACTaBICHUS O MEXaHU3Max XUMHUYECKMX pEakluil, TepMOAMHAMUYECKUX
U KUHETHYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XUMHUYECKOM pPABHOBECUH,
pacTBOpax M JUCIEPCHBIX cUCTeMaX; (DaKTOJIOTUYECKHUE CBEJICHUS O CBOWCTBAX, COCTABE,
MOJIYYCHUH M OE30MaCHOM HCIIOJIb30BAHWU BaXKHEHIIMX HEOPTaHMYECKUX BEIIECTB B
OBITY M TPAKTUYECKOW JCSATEIBHOCTH 4YEJNOBEKa, OONIMX HAYYHBIX MPUHIUIIAX
XUMUYECKOTO TIPOU3BOJICTBA;

chOpMHPOBAHHOCTH YMEHHWI: BBISBISATH XapaKTepHbIE TPU3HAKA TOHSITHUH,
ycmanaenueams WX B3aUMOCBA3b, UCNOAb306amb  COOTBETCTBYIOLIUE TMOHATHS
IIPY OIUCAHWH HEOPTaHUYECKUX BEIIECTB U UX IPEBPALICHU;

chOpPMHPOBAHHOCT, ~ yYMEHHS  HCIOJB30BATh  XUMHUYECKYIO  CHMBOJIHUKY
JUISL  COCTaBlieHHUs (OpMyJT BEHIECTB U  YPaBHEHUH XUMUYECKUX  PEAKIIHA,
cucreMarnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTHAEJIBbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONPENETSATh BAJICHTHOCTh W CTEMEHb OKHCICHUS

XUMUYECKUX 3JIEMEHTOB B COEJIUHEHUSIX, BUJI XUMHUUECKOU CBSI3H (KOBaJICHTHAs, HOHHAs,

METAJIMYECKasi, BOJIOPOJIHAS ), TUIl KPUCTAIIIIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(hOPMUPOBAHHOCTh ~ YMEHHUS OOBICHATH 3aBUCHUMOCTb CBOMCTB  BEILIECTB

OT BHUJA XUMHYECKOH CBSI3M W THUMNA KPUCTALIMYECKOW PpEIIETKA, OOMEHHBIM
Y JOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJEHTHOU CBSI3H;
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c(hOpMUPOBAHHOCTh YMEHUI: KIacCU(PUIIMPOBATh: HEOPraHUYECKHE BEIECTBA
M0 WX COCTaBY, XMMUUYECKHE PEaKIUU IO Pa3IMYHbIM MpHU3HAKaM (YUCITY U COCTaBY
pearupymromnmx BelIeCTB, TEIIOBOMY J(M(EKTy peakiuu, HU3MEHEHHUIO CTeleHeu
OKHCJICHUSI  DJIEMEHTOB, OOpaTMMOCTH, Yy4YacCTHIO KaTajau3aTopa U  Jpyrue);
CaMOCTOSITEILHO 8b10Upams OCHOBAHUSI U KPUTEPUU IS KIacCU(PUKAIMKU U3ydaeMbIX
BEIIECTB U XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI TEPUOJAUYECKOTO 3aKOHA
JI.W. MenaeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONLYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHUE aTOMOB U
MOHOB XHMMHMYECKUX DJJIEMEHTOB IIE€PBOrO—YETBEPTOro mnepuosioB llepuoanueckoi
cucrembl JI.MI. MeHaeneeBa, HCHONB3YSd TOHATUS «IHEPrE€TUUYECKUE YPOBHUY,
(QHEPreTHUYECKHE TMOAYPOBHM», «S-, P-, O-aTroMHBIE OpOHUTAN», «OCHOBHOE W
BO30YXKIEHHOE DHEPreTUYCCKUE COCTOSHHUS aTOMay;, OOBICHATh 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX COCMHEHUI 10 MEPUOIaM U TpyInam
[Tepuonnueckoin cucremol J[.M. MenaeneeBa, BaJIECHTHbBIE BO3MOXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS UX AJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepHU30BaTh (OMUCHIBATH) OOIME XUMHYECKUE
CBOICTBA BEIIECTB PA3IMYHBIX KIIACCOB, 100MEEPHCOAMb CYIIECTBOBAHNE T€HETUYECKOU
CBSI3M  MEXIy  HEOpPraHWYECKHMMHM  BEIIECTBAMH C  I[OMOIIBIO  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINM;

chOpPMHPOBAHHOCTh ~ YMEHHUSI  pacKpbiBaTb  CYIIHOCTb: OKHCJIUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABIEHUS AJIEKTPOHHOTO OaliaHca dTUX
peakiuii; peakiuii HOHHOTO0 OOMeHa MyTEM COCTABJICHHS MX MOJHBIX U COKPAIIEHHBIX
WOHHBIX YpPaBHEHHH; peakmuil THAPOIN3a; PEaKIUd KOMIUIEKCOOOpa30BaHMS
(Ha MpuMepe TUAPOKCOKOMIIJIEKCOB IMHKA U aJTFOMUHMUS );

c(hOpMHUPOBAHHOCTH YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUYECKHUX
pEaKUUi ¢ YUETOM MX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHHSI CKOPOCTHU
XUMHYECKOW PEaKlWi B 3aBUCUMOCTH OT PA3IUYHBIX (PAKTOPOB, a TAKXKE XapakTep
CMEILEHHS] XUMUYECKOT0 PaBHOBECHUS IO/ BIUSIHUEM BHEIIHUX BO3ACUCTBUMN (MPUHIIUIT
Jle lllatenbe);

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XUMHUYECKUE PEAKIUHU, JIeKAIlue
B OCHOBE NMPOMBIIIJIEHHOTO TMOJYYEHHUSI CEPHOW KHCIIOTHI, aMMHUaKa, OOIIHEe HaydHBIC
MIPUHIIUITBI XUMHYECKHUX IIPOU3BO/ICTB; EIeCO00pa3HOCTh MIPUMEHEHUS
HEOPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKU 3PEHUSI COOTHOILICHUS
PHUCK-TIONB3A;

c(hOpMHUPOBAHHOCTH BIAJCHUSI CHCTEMOW 3HAHWUW O METOJaX HAyYHOTO MMO3HAHMS
SABIICHUNA TPUPONBI — HAOMIOIeHNe, W3MEPEHHE, MOJEINPOBAHNE, JKCIICPUMEHT
(peasibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHbBIX HAYKaX, YMEHUS IPUMEHSTh
ATU 3HAHUS TPU DKCIEPUMEHTATBHOM HCCIEJOBAHUMU BEIIECTB U JUIsi OOBICHEHUS
XUMHUYECKHX SIBICHUH, MMEIOIIMX MECTO B MPUPOJE, MPAKTUYECKOM IEATEIBHOCTH
YEJI0BEKa U B NOBCEIHEBHOW JKU3HU;

28



denepanbHas padodas nporpamma | Xumus. 10-11 kinaccer (yriayOnEHHBIR ypOBEHb)

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU
C TIOHSITUSAMM U MPEJICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX TPEMETOB JIJIs1 OoJiee
OCO3HAHHOTO MOHUMAHUSI MAaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUETHI: C HCIOJIB30BAHUEM TMOHITUHN
«MaccoBasi 0JIsl BEIIECTBA B PACTBOPE» U «MOJIAPHAsT KOHIIEHTPALIMS»; MACChI BEILIECTBA
niu o0b€Ma Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce Wi 00bEMY OIHOTO
M3 YYacTBYIOIIMX B pEaKIMM BeHIecTB; TeruioBoro 3d@dexra peakiuu; 3HAYCHUS
BOJIOPOJHOTO TIOKA3aTessli PAcTBOPOB KHUCIOT M MIECNOYEH C HM3BECTHOW CTENEHBIO
JUCCOIMAIINM; Macchl (00BEMa, KOJIMUECTBa BEIECTBA) MPOJYKTa PEaKIUU, €CIU OJTHO
U3 HMCXOJHBIX BEUIECTB JIaHO B BHUJE PACTBOpPA C OIPEHCIEHHOW MAacCOBOW HOJIEH
pPacTBOPEHHOIO BENIECTBA WJIM JaHO B M30BITKE (MMEET MNPUMECH); JIOJIM BBIXOJa
MPOJIYKTa peakiuu; 00bEMHBIX OTHOIIIEHUM T'a30B;

c(hOpMUPOBAHHOCTh YMEHMI: CaMOCTOSITEIBHO TUIAHUPOBATh U  TMPOBOJUTH
XUMUYECKUI AKCIEPUMEHT (MPOBEICHUE PEaKIMii MOHHOTO OOMEHa, MOJTBEPKICHHE
Ka4eCTBEHHOTO COCTaBa HEOPTraHMYECKUX BEIIECCTB, OINPEICICHUE CPEIbl PaCTBOPOB
BEIIECTB C IIOMOIIBID WHAWUKATOPOB, H3YyYCHHE BIMSIHUA PA3IUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKON pEaKIMU, PEIICHNE SKCIEPUMEHTAJIbHBIX 3a7a4 MO TeMaM
«Metamey u «HemeTtamibl») ¢ coOMIOJCHUEM TpaBWI OE30MACHOTO OOpaIeHUs
C BellecTBaMu U J1abOpaTopHBIM 000pyI0BaHUEM, (OPMYIIUPOBATH IETb UCCIIEIOBAHUSA,
npedcmagnams B PA3NUUHON (opme pe3ynbTaThl IKCHEPUMEHTA, aHAIUZUPOBAND
U OLIEHUBATh UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUI: COOJOaTh MpaBWiIa MOJb30BAHUS XUMHUYECKOM
NoCyA0i U J1a60paTOpHBIM 000pYAOBaHUEM, OOpAIIIEHUS C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKIUSIMU TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB, YKOJIOTUYECKH
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY U TPYJOBOM ACSATEIBHOCTH B IIENIAX COXPAHCHHS
CBOETO 3JI0POBbS, OKPYKAIOIIECH MPUPOJHOU CPEAbl U JOCTHKEHHUS €€ YCTOMYUBOTO
pPa3BUTHUA, OCO3HABAMbL OMACHOCTh TOKCHYECKOIO JIEMCTBUS HA JKHBBIE OpPraHU3MBI
ONPEICIIEHHBIX HEOPTAHUYECKUX BEIIECTB, MOHUMAas cMbIci noka3arens [1J1K;

chOpPMHPOBAHHOCTh ~ YMEHUH:  OCYIIECTBJISITH  IIEJICHANIPABICHHBIA  TIOUCK
XUMHYECKOW WHGOPMAIIMU B PA3IMYHBIX HCTOYHUKAX (HaydHas U y4dyeOHO-Hay4yHas
IuTepatypa, CpeAcTBa maccoBod uHpopmaiuu, VHTepHET W npyrue), KPUTHUYECKH
aHANMM3UPOBATh XMMHYECKYI0 WH(pOpMaIuio, mnepepadarbiBaTh €€ U HCIOIh30BAThH
B COOTBETCTBHUH C ITOCTABJICHHONW YUCOHOM 3a/1aueH.
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10 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoOe coaepxanue
n/n 4acoB 00yyaroIuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTnueckne ocH

OBbI OPraHUYeCKON XUMUH

11

[Ipenmer oprannyeckomn
XUMUH.

Teopus ctpoeHus
OpraHUYeCKUX
COeIUHECHUN

A. M. bytnepona

8

[Ipeamer u 3HaUEHUE OPraHUYECKOM
XUMUH, PEJICTABICHUE O MHOTOOOpa3Hu
OpraHUYeCKUX COCTUHCHUH.
DIEKTPOHHOE CTPOEHUE aTOMa yriepoaa:
OCHOBHOE U BO30YK/IEHHOE COCTOSHUS.
BasieHTHBIE BO3MOKHOCTH aTOMa
yriaeponaa. XuMu4yeckasi CBS3b

B OPraHUYECKUX COETUHEHUAX. THUIIbI
ruOpuIU3aluy aToMa yriiepoja.
MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOM
cBs131 (0OMEHHBIN U JOHOPHO-
aKLeNTOpPHbIN). TUIBI IEPEKPBIBAHUS
ATOMHBIX OpOUTAaJIeH: G- U T-CBSI3U.
OnunapHas, ABOMHAS W TPOiHAs CBS3b.
Crioco6bl pa3pbiBa CBsI3el B MOJIEKYJIaX
oprannyeckux Bemiects. [lonarue

0 CBOOOJTHOM pajiKaie, HyKJIeopuie u
aekTpodure.

Teopust cTpoeHUsI OPraHUYECKUX

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHN (BBIJESATH UX XapaKTEPHbIE
MIPU3HAKW ) U IPUMEHSTH ITH IMOHSITHUS
MIpY OMUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JI1 OOBSICHEHUS
OTJICNIbHBIX (DaKTOB U SIBJICHUM.
PackpbiBaTh CMBICIT TTOJIOKEHUN
TEOPUU CTPOCHUS OPTAHUYECKUX
BemiectB A. M. bytneposa u
MPUMEHSTH WX JIJIT OOBSICHCHUS
3aBUCUMOCTH CBOMCTB BEIIIECTB

OT COCTaBa U CTPOCHHUSI.
Hcnonp30BaTh XUMAYECKYIO
CUMBOJIMKY JJIsI COCTABJIEHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX,
CKEJIETHBIX) (hOPMYJI OPraHUUYECKUX
BEILIECTB.

OnpenenaTts BUAbI XUMUYECKON
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coequneHnid A.M. bytiiepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTYpHas
TEOpHsI OPTaHUYECKUX COCTUHEHUM.
3Ha4YEeHUE TEOPUU CTPOECHUS
OPTaHUYECKUX COCIUHEHUM.
MonekyisipHbIE U CTPYKTYPHBIE
dbopmynbl. CTpyKTypHBIE (POPMYITBI
Pa3JIMYHBIX BUJOB: Pa3BEPHYTAs,
COKpalIEHHAas1, CKEJIETHA.

Nsomepust. Buasl nzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHASI.
OnexkTpoHHbIE 3P PEKTHI B MOJIEKYIaxX
OpraHUYECKUX COECTUHEHUM.
NHaykTUBHBIN 1 Me30MEpHBIH (P EKTHI.
[Ipencrasnenue o KaccupUKaUU
oprannuyeckux Bemiects. [lonarue

0 G YHKIIMOHAIBHOM Tpy1e. I'oMomorus.
I'omomornueckue psaasl. Homenkiatypa
OPraHUYECKUX COCTMHEHUN
(cuctemaTuueckasi U TpUBUAJIbHbBIE
Ha3BaHUS).

Oco0eHHOCTH | KJTacCU(pUKAITIS
OpraHuYecKux peakuuii. OKUCIUTENBHO-
BOCCTAHOBUTEIIBHBIE PEAKIIUN

B OPTaHUYECKOW XMMUHU.
JKCIIepUMEHTAJIbHbIE METOAbI
U3y4YeHHSI BelIeCTB U UX MPeBpaLlleHHI:

CBs13M (OAMHApPHBIE, KPATHBIC)

B OpraHMYECKHUX COCTUHEHUSIX.
XapakTepru30BaTh POJIb U 3HAUCHHE
OpPraHUYECKOW XUMUU B PEIICHUH
po0JIeM KOJIOTHYECKOU, MTUIIEBOI
0e30MacHOCTH, B Pa3BUTHH
METUITUHBI, CO3/TaHUN HOBBIX
MaTepuasoB, B 00€CIICUCHUU
paIMoOHAIEHOTO
IPUPOJIOTIONIE30BAHMS,;
MIOJITBEPKAATH €€ CBSA3b C IPYTUMHU
HayKaMHu.

Hcnonb30BaTh MOI€TH
OpPraHUYeCKHUX BEIIECTB

JUTSL WJUTFOCTPALIUU UX XUMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUSI.
HaOmromaTes ¥ onuceIBaTh
JIEMOHCTPAIIMOHHBIE OTBITHI;
MIPOBOJIUTH U ONKCHIBATH
1ab0paTOpPHBIEC OMBITHI
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e JleMOHCTpanuu:

— O3HaKoOMJIEHHE ¢ oOpa3uamu
OpPraHUYECKUX BEIIECTB H MaTepUaTaMu
Ha MX OCHOBE;

— OTIBITHI IO MPEBPAIICHHUIO
OpraHUYECKHUX BEIICCTB IPU HarPeBaHUU
(ru1aByieHue, 0OyTJIMBAaHUE U TOPEHUE).

e JlaGopaTtopHBIE OIBITHI:

— MOJICJIMPOBAHUE MOJICKYJT
OpPraHMYECKUX BEIIECTB

Utor

0 IO pa3erny

Pazjien 2. YriieBogopoabl

2.1

[IpenenbHbIe
YTJIEBOAOPOJIBI —
aJIKaHbI, ITUKJIOATKAHBI

Ankasbl. ['oMoorudeckuit psiji aikaHoB,
obmast hopmysia, HOMEHKIATypa U
u3oMepusi. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI
aJKaHOB, SP>-THOPHUAN3ALMSA ATOMHBIX
opOuTanei yriepojaa, G-CBs3b.
Kongopmepor. ®uznueckue CBOCTBA
AJIKaHOB.

XUMHYECKHE CBOMCTBA aJIKaHOB: pEaKIUH
3aMelIeHus, U30Mepu3aluy,
JNETUAPUPOBAHUS, IUKIIU3ALUH,
MUPOJIN3a, KPEKUHTa, TOPEHUSI.
Haxoxnenue B mpupojie. Criocoosl
MOJIYYEHUS U IPUMEHEHHUE aJIKaHOB.

BnaneTs n3ydyaeMbIMU XUMUYECKUMHU
MOHATHUSIMU.

BoISIBIATE XapaKTepHbIE MPU3HAKU
MOHATHUH, YCTaHABIUBAThH UX
B3aUMOCBSA3b, UCIIOIb30BATh
COOTBETCTBYIOIIHNE TTOHATHS

IIPU OITMCAHUH COCTAaBa, CTPOCHUS

Y MIPEBPAIECHUNA OPraHUYEeCKUX
COEIMHEHHN.

Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHUSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAILIEHHOM,
CKEJICTHOI) (hOopMYIT YTJI€BOJOPOIOB.
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Huxnoankanel. O6mas popmyna,
HOMEHKJIaTypa U U30MEPHS.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
UKJIOOYTaH) U OOBIYHBIX (IIUKJIOTICHTAH,
IIUKJIOTEKCaH) [UKI0TKaHOB. CIIOCOObI
TIOJTYYCHHSI ¥ IPUMEHEHUE ITUKI0ATKAaHOB

2.2

Henpenenbnbie
YIJII€BOIOPOABL:
AJIKEHBI, aJIKaJIUEHBI,
AJIKVHBI

14

AnkeHbl. 'OMOTOTMYECKUH ps/l AJTKEHOB,
obmast hpopmysia, HOMEHKIATYpa.
DIJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ] aJIKEHOB,
SP?-ruOpuaM3anus aTOMHBIX OpOUTaei
yriepona, 6- v m-cBsi3u. CTpyKTypHas U
reomeTpudeckas (yuc-mparc-) i30Mepusi.
PHU3UUECKUE CBOMCTBA AITKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKLINU
MPUCOEANHEHUS, 3aMELECHUS

B 0-TTOJIOKECHUE TIPU JBOMHOM CBSI3H,
MTOJIMMEPU3ALINU U OKUCIICHHUS.
lIpeocmasnenue o mexanuzme peaxyuu
NeKMPOPUILHO2O NPUCOEOUHEHUS.
[IpaBuno MapkoBHrkoBa. KauecTBeHHbIE
pEaKUHUK Ha JBOWHYIO CBS3b.

Croco6bl MoMy4YeHus! ¥ IPUMECHECHHE
AJIKEHOB.

Ankanuensl. Knaccudukamms
aJIKaJUEHOB (COMpPSKEHHBIE,

YcTaHaBIUBaTh MPUHAIICKHOCTh
BELIECTB K ONPEIEIEHHOMY KJaccy
YIIEBOAOPOJIOB MO COCTaBY U
CTPOCHUIO, HAa3bIBATh UX

10 CUCTEMaTHYECKOW HOMEHKIIATYPE;
MIPUBOJIUTH TPUBUATBHBIC Ha3BaHUS
OTJEIBHBIX TPEICTABUTEIICH
yIIIE€BOI0OPOAOB.

OnpenensaTs BUIbI XUMUYECKON
CBSI31 B MOJICKYJIaX yTII€BOIOPOJIOB
(KOBaJICHTHAsI HETIOJIIPHAS U
NOJIApHAs, G- U T-CBS3b).
[TonTBepkaaTh HA KOHKPETHBIX
pUMepax XapaKkTep 3aBUCUMOCTH
pEeakMOHHOM CTIOCOOHOCTH
YIIEBOAOPOJIOB OT KPATHOCTH U THUIIA
KOBAJICHTHOM CBA3U (G- U T~ CBSI3H),
B3aMMHOTO BJIMSIHUSI aTOMOB M TPYIITT
aTOMOB B MOJICKYJIaX; a TAaK¥Ke

OT OCOOEHHOCTEH peann3anuu
Pa3TUYHBIX MEXaHU3MOB IMPOTEKAHUS
peaKuui.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHNe, PU3NIECKUEe U
XUMHMYECKHUE CBOMCTBA, BaXKHEHIIIHE
CTIOCOOBI MMOTYyUYEHUS YTIICBOIOPOIOB,
MPUHAJICKAIINX K PA3THIHBIM
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U30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco06eHHOCTH TIEKTPOHHOT'O CTPOCHHUSI U
XUMHYECKUX CBOMCTB COMPSIKEHHBIX
JTMEHOB, 1,2- u 1,4-npucoeuHEeHHE.
[Tonumepuzanus ConpsiKEHHbBIX JUECHOB.
Cnoco0bI mosTy4eHus: U MPUMEHEHUE
aJIKaJMCHOB.

Ankunbl. ['omonoruueckuii psii aTKMHOB,
obmast hopmysa, HOMEHKJIATypa U
n30Mepus. IJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
AJIKUHOB, SP-TUOPUIU3AIUS DJIEKTPOHHBIX
opOutanei aroma yriaepojaa. dusndeckue
CBOICTBA AJIKUHOB.

XUMHYECKUE CBOKMCTBA: PEAKIINU
MPUCOCIUHEHNS, TUMEPU3ALINU U
TpUMEpU3alMH1, OKUCIeHUs. KucioTHbIE
CBOMCTBA aJIKMHOB, UMEIOITUX KOHIIEBYIO
TPOMHYIO CBA3b. KaueCTBEHHBIE pEaKIINU
Ha TPOMHYIO CBS3b.

Crioco0bI MOJTydeHUS U IPUMEHEHUE
AJIKMHOB

2.3

Apomartnueckue
YTJIEBOJIOPOBI (ApEHBI)

ApoOMaTHYECKUE YIIIEBOAOPOIBI.
["'omonoruueckuit psijy apeHoB, oO1ast
dbopMya, HOMEHKIATYpa U H30MEPHS.
DJIEKTPOHHOE U NPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbI O€H30J1a.

KJ1accam.

BEISBIIATE TCHETHUECKYIO CBS3h
MEXAY YTIeBOAOPOIaMH Pa3IUYHBIX
KJIACCOB U MOJATBEPKAATh €€ HATUYUE
YPaBHEHUSIMU COOTBETCTBYIOIIHNX
XUMHYECKUX PEaKIIHMA

C UCIIOJIb30BAaHUEM CTPYKTYPHBIX
dbopmys BEIIECTB.

XapakTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOTHOTO CBIPhs (HE(TH,
IPUPOAHBIN a3, yrojib), CHOCOOBI UX
nepepaboTKU U MPaKTHIECKOe
NpUMEHEHHUE MOTYy4aeMbIX MPU ATOM
MPOTYKTOB.

Hcnonb30BaTh 0011I€HAYYHbBIE
METO/Ibl TTIO3HAHUS

MIPU CAMOCTOSITETHHOM
IUTAHUPOBAHUU, IPOBEACHUH U
OMHMCAHUHU XUMUYIECKOTO
JKCIEpUMEHTA (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
CrnenoBath npaBuiam 0€30MacHOM
paboTel B TabopaTopun

MIPY MCTIOJIH30BAHUH XUMUYECKOMN
MOCYJIbl U 000PYIOBaHUS, a TAKXKE
TpaBmIIaM OOpaIeHHS C BEIeCTBAMHU
B COOTBETCTBUH C HHCTPYKIIUSIMH
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IIpasuno apomamuunocmu, npumepul
apoMamudecKux coeOuHeHull.
Pu3nUeCKUE CBOMCTBA APEHOB.
XUMHUeCcKre CBOMCTBA OeH30I1a U €ro
TOMOJIOTOB: PEAKIIUN 3aMECIICHHSI

B O€H30JILHOM KOJIbBIC U YIITICBOJOPOAHOM

paaukale, peakiuu MpucoeIMHEHNS,
OKHCJICHHE TOMOJIOTOB OeH301a.
Peakyuu snexkmpogunvrozo 3amewsenus.
[IpencraBnenne 06 OpUEHTUPYIOIIEM
JEWCTBUM 3aMECTUTENICH B OEH30JIbHOM
KOJIbIIE Ha MPUMEPE AJIKMIIBHBIX
paanKagoB, KAPOOKCHIIbHOM,
THJIPOKCUIIBHBIN, aMUHO- U HUTPOTPYIITI,
aTOMOB T'aJIOT€HOB.

OCc0OEHHOCTH XMMUYECKUX CBOMCTB
ctupona. [lonumepusanus cTupona.
CriocoObl moTyueHus: U TPUMEHEHUE
apoOMaTUYECKUX YTIEBOJOPOIOB

2.4

[IpupoaHbIE ICTOYHUKHU
YIJIEBOAOPOJIOB U UX
nepepaboTka

[Mpupoxansiii ras. [lomyTHeie HEDTAHBIE
ra3el. HegTh 1 €€ mpoucxoxaeHue.
KaMeHHBIN yroyb ¥ IPpOAYKTHI €TI0
nepepaboTKH.

Croco6s1 iepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TEPMUUYECKUH,

KATAIUTUYECKUI ), pU(POPMUHT, TUPOJIH3.

[TponyxkTel nepepadboTku HEDTH,

BBITIOJIHEHHUS JTA0OPATOPHBIX OMBITOB
U IPAKTUYECKUX padoT

IO MTOJIYYEHUIO U U3YUEHUIO
OpPraHWYECKHUX BEIIECTB.
IIpencraBnaTs pe3yabTarhl
AKCIIepUMEHTa B (hopMe 3amucu
YPaBHEHHI COOTBETCTBYIOLINX
peakuuii ¥ fejaTh BbIBOJbI HA UX
OCHOBE.

[TpoBOIUTE BHIYUCTECHUS

JUISL OTIPEZICIIEHHS] MOJIEKYJISIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
110 YPaBHEHUIO XUMHUYECKOUN peaKkiuu
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSIINX B €T0 COCTaB,
1o Macce (00bemMy) IIPOTYKTOB
CropaHusl.

CamocCTOATENbHO MIAHUPOBATH U
OCYLIECTBIIATH CBOIO
IIO3HABATEIBHYIO JAESATEIBHOCTD;
IIPUHUMATh AKTUBHOE y4acTHe

B ITPYyNIIOBOM y4eOHOMU JAeATEIbHOCTH
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UX IPUMEHEHHE B MPOMBIIINIEHHOCTH

U B OBITY.

['eneTnyeckas CBA3b MEXKIY Pa3IUYHBIMU
KJIaCCaMU yTJI€BOJIOPOIOB

2.5

["anorenmpon3BoaHbIE
yTJI€BOJOPOAOB

DIIEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOJAHBIX YTII€BOIOPOIOB.
Peakuuu 3amenieHus rajoretHa

Ha TUJIPOKCHUII, HUTPOTPYIIILY,
[AAHOTPYIIITY, AMUHOTPYIIITY.

JlericTBUE HA rAJIOTEHITPOU3BOIHBIC
BOJIHOT'O M CIIUPTOBOT'O PacTBOpa
menoyn. Bzanmoaelicteue
JIMTAJIOTCHAJIKAHOB C MAarHUEM M [TUHKOM.
[ToHsiTHE O METANIOOPTraHUYECKUX
coenuHenuax. Mcrmonp3oBanue
raJIOreHIIPOU3BOIHBIX B OBITY, TEXHUKE U
B CHHTE3E.

JKCIepUMEHTAIbHbIE METObI
U3YUYEeHHS BelIeCTB U UX NMPeBPaIleHHI:
e JleMOHCTpanuu:

— JeMoHcTpanus GU3nIECKUX CBOMCTB
YTJI€BOJIOPOJIOB (PACTBOPUMOCTB);

— Ka4eCTBEHHBIC PEAKIIUU
YIJIEBOJIOPOJIOB Pa3JIMYHBIX KJIACCOB
(oOGecuBeurBaHHE OPOMHOMN WITH HOTHOM
BOJIbI, PaCTBOpA MEepMaHraHaTa Kajus,
B3aMMOJICHICTBHE alleTHICHA
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C aMMHUAYHbIM PACTBOPOM OKCHAA
cepebpa);

— o0pas31pl MmIacTMacc, KayuyyKkoB U
PE3UHBL;

— xosutekuuu «Hedpte» u «Yromby;
— BugeopparMeHT «Bynkanuzamus
PE3UHBD).

e JIlaGopaTtopHBIE OIBITHI:

— O3HaKOMJIEHHE C o0pa3laMu
IJ1aCTMAcC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHUE MOJIEKYJI
yIJI€BOAOPOJIOB U
raJIOT€HONPOU3BOAHBIX;

— IIOJIyY€HHE METaHa U U3YUYEHUE €ro
CBOMCTB;

— IIOJYUYCHHC allCTUJICHA 1 U3YUYCHUC CI'O

CBOWCTB.

e [IpakTHueckue paboThI:

Ne 1. Tlonyuenue 3TuneHa U U3y4eHUE
€ro CBOMCTB.

e PacuérHble 3a1auu:

— OIpEAECICHUE MOJIEKYISPHOU
(bopMyITBI OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM AOJISIM aTOMOB 3JICMCHTOB,

BXOOAIIHNX B €TI0 COCTAaB,
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— HaAXO0XJEHHE MOJIEKYJISIPHON OpMYJIIbI
OpraHUYeCKOro COCAUHEHUS 110 Macce
(00bEMyY) IPOYKTOB CrOpaHUs;

pacu€Thl 110 YPABHEHUIO XUMUYECKON
peaxkuuu

Hroro no pazgeny
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Pa3nen 3. Kuciopoaconepxamme oprannyeckue coeJuHeHUs1

3.1

Cnouptel. ®eHon

11

[IpenenbHbIE OJTHOATOMHBIE CITUPTHI.
Ctpoenue Monekys (Ha mpumepe
MeTaHOJIa ¥ 3TaHoa). ['oMoornuecKkuii
pan, obmast hopmysa, u3oMepusl,
HOMEHKJIaTypa U KiaccuduKaius
cupToB. PU3NUYECKHE CBOMCTBA
crupToB. BogopoaHas CBs3b.
XUMHYECKUE CBOKMCTBA: PEAKIINU
3aMeIleHus, AeTruapaTaluu, OKUCICHNUS,
B3aMMOJICHCTBUE C OPraHUYECKUMH U
HEOPraHWYECKUMH KUCIIOTaMHU.
KayecTBeHHas peakiiysi Ha 0THOATOMHBIE
crupThl. PU3NOTOTHYECKOE ICHCTBUE
ATaHOJIa U METaHOJa Ha OPraHu3M
yenoBeka. CrocoObl MOTyYeHUs U
MPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[TpocTeie 3pupsl, HOMEHKIATYpa U
uzomepusi. OcoOeHHOCTH PU3HUECKHUX U
XUMHYECKHUX CBOMCTB.

PackpriBaTh CMBICIT N3y4aeMbIX
MOHSATUHN (BBIJETSATH UX XapaKTEPHbIE
MIPU3HAKW ) U IPUMEHSTH ITH MOHSITHUS
MIPU OMHMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, AJI1 OObSICHEHUS
OTIENIbHBIX (DAKTOB U SIBICHUIA.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOH)

b opMyIT KUCTTOPOACOAEPIKALIUX
OpraHUYECKHUX BEIIECTB.

VY cranaBnuBaTh NPUHAAJIEKHOCTD
KHCJIOPOJOCOIEPKAIINX
OpraHUYEeCKUX BELIECTB

K ONPEACICHHOMY KJIacCy MO COCTaBy
U CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMAaTUYECKOW HOMEHKIIATYPE;
MPUBOAUTH TPUBUATBHBIC HA3BAHUS

38



denepanbHas padouas nporpamma | Xumus. 10—11 kmaccer (yriyOnEHHbBIR ypOBEHb)

MHOT0AaTOMHBIE CIIUPTHI: YTHIICHTTHKOJIH
U TiutepuH. U3nveckue 1 XUMHIECKHE
CBOMCTBA: pEAKUH 3aMEIICHUS,
B3aMMOJICCTBUE C OPTaHUYECKUMU U
HEOPraHUYECKUMU KHCIIOTaMH,
KauyeCTBEHHAs PCaKIUs

HA MHOT'OATOMHBIC CITHPTHI.
PU3UOTOTUYECKOE JECUCTBUE

Ha OpraHu3M 4enoBeka. CriocoOb
TIOJTYYCHUS U IPUMEHEHUE
MHOTOATOMHBIX CITUPTOB.

®enoun. CTpoeHHE MOJICKYJTbI, B3AUMHOE
BJIMSTHUE THIPOKCOTPYTIIBI U
oensonbHOTO siapa. Gusnueckue
cBoiicTBa deHona. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB (peHoIa.
KauectBennbie peakiuu Ha GEHOIL.
Tokcuunocts henona. CrocoOs!
MOJIYYCHUS U IPUMEHEHue GeHoa.
denonpopmanbIeruiHas cMoia

3.2

Kap6onunwsHbie
COEIMHEHUS:
abJICTUBI U KETOHBI.

KapOoHOoBBIE KHCTTOTHI.

CnoxHbie 3QUpBbL.
Kupsbr

21

KapOoHuIbHBIE COETMHEHUS : AJThICT U IbI
U KETOHBI. DJIEKTPOHHOE CTPOECHUE
KapOOHWIILHOM TPYTIIIHL.
["omonoruueckue psiibl aJIbAETUIOB U
KETOHOB, 0011ast hopmyia, H30MEpHs

Y HOMEHKJIaTypa. Oru3nyecKkue CBOMCTBA
aJbJACTUI0B U KETOHOB.

OTJIENIbHBIX MpPEe/ICTaBUTEICH
KUCIIOPOACOJEPKAIMUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npUMeHeHue, PU3NYECKUe U
XUMHYECKHE CBOMCTBA, BAXKHEHIIINEC
CIIOCOOBI MOTYUYCHHUSI TPEJICTABUTEIICH
Pa3IUYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAIINX COSTUHECHHUI;
BBISIBJIITh TCHETUYECKYIO CBS3b
MEXy HUMU U TIOJITBEPKIaTh €€
HaJU4Yue ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUUYECKUX
pPEaKIMi C UCIIOIB30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEILIECTB.
[ToaTBepkaaTh HA KOHKPETHBIX
IIpUMEpax XapakTep 3aBUCUMOCTH
pPeaKIMOHHOM CITIOCOOHOCTH
KHCJIOPOJCOAEPHKAITUX
OpraHUYEeCKUX BELIECTB

0T GYHKIIMOHAIBHBIX TPy

B COCTABE UX MOJIEKYJI, B3AUMHOIO
BJIMSIHMSI aTOMOB U TPYIII aTOMOB

B MOJIEKYJIaX; a TAaK¥Ke

OT OCOOEHHOCTH peallhu3alluu
Pa3IMYHBIX MEXaHU3MOB MMPOTEKAHUS
peaKuui.

OnuchIBaTh COCTAB, XUMUUYECKOE
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XUMHUYECKUE CBOKWCTBA aJIbJIETUIOB U
KETOHOB (pEaKIMu MPUCOSTUHEHNS ).
IIpeocmaenenue o mexanuzme peaxkyuil
HYK1e0UIbHO20 NPUCOeOUHEHUSL.
OkucrieHue aabJAeruaoB, KAYeCTBEHHBIC
peakiuu anbaeruaoB. Criocoos
MOJIYYEHUS U IPUMEHEHUE aTbJETUIO0B U
KETOHOB.

OIHOOCHOBHBIE MPECIbHBIC
KapOOHOBBIE KUCITOTHI. OCOOCHHOCTH
CTPOCHHS MOJICKYJT KAPOOHOBBIX KHUCJIOT.
Nzomepust u HoMeHKIaTypa. dusndeckue
CBOICTBA, BOJIOPOIHBIE CBSI3H.
XHMMHUYECKHE CBOWCTBA: KUCIIOTHbIE
CBOICTBA, peakius dTepuPuKalni,
pPEeaKIUU C y4aCTUEM YTIIEBOJOPOTHOTO
paaukana.

[TonsiTHE 0 MPOU3BOAHBIX KAPOOHOBBIX
KHUCIIOT: CJIOKHBIE Y(DUPBI, aHeUOPUObL,
2A/102eHAH2UOPUOBL, AMUOBL, HUMPUITIDL.
Oc00EeHHOCTH CBOICTB MYypaBbUHOM
KHCJIOTHI.

MHuoroo6pasue kKapOOHOBBIX KHUCTIOT.
Oco0eHHOCTH CBOWCTB HEMPEAETbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
JTUKApOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHE U MPUMEHEHHUE KUPOB U
YIJIEBOAOB, XapaKTEPU30BaTh UX
3HAUYCHUE ISl AKUZHEACATEITbHOCTH
OpPTraHU3MOB.

Oco3HaBaTh OACHOCTbH BO3/ICHCTBHUS
Ha JKUBBIC OPTaHU3MBI OTIPEICTICHHBIX
KHUCIIOPOJICOIEPIKALLIUX
OpraHUYECKHUX BEIIECTB U MOSCHIThH
Ha MpUMepax CrocoObl yMEHBIICHHUSI
U TIPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA.
Hcnonb3oBaTh 0OLIEHAYYHBIE
METO/Ibl TTO3HAHUS

IPU CAMOCTOSITEIbHOM
IUTAHUPOBAHUU, IPOBEICHUU U
OMHMCAaHUHU XUMUYECKOTO
AKCIIEpUMEHTA (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBath npaBuiam 0€30MacHOM
paboThl B TabopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYIOBAHUS, & TAKKE
npaBuiiaM oOpalleHUsl C BEIIECTBAMHU
B COOTBETCTBUU C UHCTPYKLHSIMU
BBITIOJIHEHUS TA0OPATOPHBIX OMBITOB
U MIPaKTUYECKUX paboT

O MOJYYECHUIO U U3YUYEHUIO
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[IpencraBuTenu BeICIINX KaPOOHOBBIX
KHCJIOT: CTeapUHOBAs, NAJIbMUTHHOBAS,
OJIEUHOBAS, JUHOJIe8Asl, TUHOCHOBAS.
KucaoTbl. CriocoObl MOMyYEHHUS U
npUMEHEHHE KapOOHOBBIX KHCIOT.
Cnoxusie a3¢upsbl. ['oMonoruueckuii psi,
obmast hopmyna, U30MepUs U
HOMEHKJIaTypa.

XKupsi: ctpoenue, puznyeckue u
XUMHYECKHE CBONCTBA JKUPOB: TUAPOIIH3
B KHCJIOHN U IIEJIOYHOM cpeaax.
Oco0EeHHOCTH CBOMCTB KHPOB,

coJiep KalluX OCTaTKU HETPEACIbHBIX
KUPHBIX KUCIOT. JKupsl B Ipupo/e.
MpbLT4 KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIoIllee aercTBue. [lonamue
0 CUHMEeMUYeCKUX MOIOWUX CPeOCmaax

(CMC)

3.3

YrineBoanl

OO6murast XxapaKTepUCTHKA YTIEBOIOB.
Knaccuduxkamus yrieBonoB (MOHO-, TH-
U TIOJICaXapHU/ibl).

MoHocaxapubl: TII0K03a, GPYyKTO3a,
pubo3a, rajgakrosa, 1e30Kkcupudo3a.
@uU3NYECKUE CBOMCTBA U HAXOXKICHUE

B nnpupope. ®orocunres. Onmuueckas
usomepus. Konvuamo-yennas
Mmaymomepus Ha npumepe MOoaeKyivl

OpPraHUYECKUX BEIIECTB.
IIpencraBnsaTs pe3yabTarhl
AKCIIEpUMEHTA B (hopMe 3anucu
YPaBHEHHI COOTBETCTBYIOLINX
pEaKIMil U JeJaTh BBIBOJABI HA UX
OCHOBE.

[IpoBOANTH BBIUNCIEHUS

JUISL OTIPEZICIIEHHS] MOJIEKYJIIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
10 YPAaBHEHUIO XUMHUUYECKOUN peakIuu
Y 110 MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOASIINX B €T0 COCTaB,
a TaKXKe Ha OIpe/ieJIEHNe 10U
BBIXOJa IIPOAYKTA PEaKIuU

OT TEOPETUYECKN BO3MOKHOTO.
CaMOCTOSITENIBHO IIJITAHUPOBATh U
OCYILECTBJIATH CBOXO
IIO3HABATEIBHYIO JACSATEINBHOCTD;
IPUHUMATh AKTUBHOE y4acTUe

B I'PYIIOBOM y4eOHOM AEATEIbHOCTH
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2/II0K03bl, npoekyuu Xeyopca, o- u -
aHoMepbl 2NHKO3bL.

XHUMHUYECKUE CBOMCTBA I'JIFOKO3BI:

C YYaCTHEM CIIUPTOBBIX U abACTUIHON
CPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOXKEeHUE TITFOKO3BI.

[IpuMmeHeHue rioK03bl, €€ 3HAUCHUE

B JKM3HEICSATEIbHOCTH OpTraHu3Ma.
Jucaxapunpl: caxaposa, MajibT03a U
JakTo3a. BoccTaHaBimBaromme 1
HEBOCCTAHABJIMBAIOIINE TUCAXAPUJIBI.
I'mpponus caxapo3bl. Haxoxnenue

B MIPUPO/IC U IPUMEHEHHUE.
[Tonucaxapuabl: Kpaxmain, TIIMKOTEH U
nesuoio3a. CTpoeHue MakpoOMOJIEKYIT
Kpaxmasa, TIMKOTe€Ha U IEJUTIOI03bI.
du3nUecKue CBOMCTBA Kpaxmasa
[EJIJTIOJIO3bl. XMMHUUYECKHE CBOMICTBA
Kpaxmasna (TUIpoJin3, KaueCTBEHHAs
peakius ¢ ogom). XuMHUYECKUe
CBOMCTBA IEJUTIOI03bI (THIPOJIH3,
peaknus moixydeHue 3pupon
uesuitono3sl). [lonarue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIM IIENK).
IKCIepUMEHTAJIbHbIE METOAbI
U3YyUYeHHS BEelIEeCTB U UX NMPeBpPaIleHHIL:
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e JleMOHCTpanuu:
— CBOICTBA CIUPTOB: PACTBOPUMOCTh
B BOJIE€, B3aMMO/ICHCTBUE dTaHOJIa

C HAaTpHUEM, OKHCJICHUC 3TUJIOBOI'O CITUPTa

JTUXPOMATOM Kajus (BO3MOKHO
UCIIOJIb30BaHKUE BUIEOMATEPUATIOB);

— KA4YeCTBEHHbIC PEAKIIUU AJIbJACTUIOB:
C aMMHUA4YHBIM PAaCTBOPOM OKCHA
cepebpa u runpokrcusiom meau(lIl);

— XMMHMYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTBI.

e JlabopaTopHbI€ ONBITHI:

— peakuus rIUUepruHa C THIPOKCHUIOM
menu(Il);

— OKHCIIEHHE 3THJIOBOTO CIIUPTA

B aJIbJICTH]] PACKAIEHHOW MEHOU
IIPOBOJIOKOM;

— B3aMMOJEHCTBHUE PACTBOPA IIFOKO3BI
¢ ruapokcuaom meau(Il);

— B3aHMOH€ﬁCTBHe KpaxmMaja ¢ HOa0M.

o [IpakTrueckue pabOTHI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3amad 1o Teme «CrupThl U PEHOITBIY;
Ne 3. Pemienue skcriepruMeHTaIbHbIX
3amay o teme «KapOoHOBBIE KUCTOTHI.
CnoxHbie 3pUpb».

e PacuérHble 3a1auu:
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— ONpENECIICHUE MOJIEKYJISIPHOU
(bopMyJbl OpPraHMYECKOTO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB DJIEMEHTOB,
BXOJISIIINX B €70 COCTaB; IO Macce
(06bEMyY) IPOJYKTOB CrOpaHUs;

10 KOJIMYECTBY BEIECTBa (Macce,
00beMy) MPOYKTOB PEAKIIUU U/UITU
UCXOHBIX BEIIECTB;

— peuieHue pacu€THHIX 33134

Ha OTIpeIeNICHUE JJOIU BBIXO/1a TIPOTYKTa
PEaKIuu OT TEOPETHUECKHA BO3ZMOKHOTO

Uroro no pazneny
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Paznen 4. A3orcoaepxkainiue opraHudecKue coeMHEeHUs

4.1

AMMHBI.
AMUHOKHUCIIOTHI. belku

12

AMUHBI — OPTraHUYECKUE MTPOU3BOIHBIC
ammuaka. Knaccudukanms aMUHOB:
anupaTuIecKue 1 apoMaTHUYECKHE;
MIEPBUYHBIC, BTOPUYHBIC U TPETUYHBIE.
Crtpoenne Momekyn, oo1as popmyna,
U30MepHsl, HOMEHKIATypa U (pu3ndecKue
cBoiicTBa. XMMHUECKOE CBOMCTBA
anupaTHIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AJIKUJIMPOBAHUE, PEAKIIUU

C a30THCTOM KHUCIOTOM.

Coim aJIKkuJIaMMOHHUS.

AHWJIMH — NIPEJICTAaBUTE]Ih aMUHOB
apomatuueckoro psga. CTpoeHue
aHWINHA. B3auMHOE BIUsIHUE TPYIIT

PackpriBaTh CMBICT H3y4aeMbIX
MOHATUHN (BBIIETATH UX XapaKTEePHbIE
MIPU3HAKW ) ¥ IPUMEHSTD 3TH ITOHITHS
MIPU OMMCAHWUN COCTaBa M CTPOCHHUS
BCILIECTB, I OOBSICHEHUS
OTIICIIbHBIX ()aKTOB M SIBJICHUM.
Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIUKY JIJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAILIEHHO)
dhopMyIT a30TCOaEPKAITUX
OpraHUYEeCKUX BELIECTB.

OrnpenensaTs NPUHAJICKHOCTD
a30TOCOJIepKAIMX BEIIECTB
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aTOMOB B MOJICKYJIC aHWJIMHA.
Oco0eHHOCTH XUMHUYECKHUX CBOMCTB
anunrHA. KauecTBeHHBIC peakiuu

Ha aHWIMH.

CnocoObl oy4eHue U MpUuMEHEHNe
anudaTUICCKUX aMHHOB U aHUJIMHA

U3 HUTPOOEH30a.

AmuHokucoTel. HoMeHkIaTypa n
nzomepusi. OTAeNbHbBIC TIPEICTaBUTEITN
0-aMHHOKHUCJIOT: TJIMIIAH, aJJaHuH,
Genunananun, cepu, 2ymamuHo8as
Kucioma, 1usut, yucmeur. Onmuueckast
uzomepusi AMUHOKUCIOM.!

D- u L-amunoxuciomeor.

du3nyeckre CBOMCTBA aMHUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COSTUHECHUM,
peaKIus MOJTUKOH ICHCAITNH,
o0pa3oBaHUE METITHTHON CBSI3H.
buonornyeckoe 3HauCHHE AMUHOKHCJIOT.
CuHTE3 NENTHIOB.

benku kak IpUPOIHBIE TTOJTMMEPHI.
[lepBuuHas, BTOpUYHAS ¥ TPETHYHAS
CTPYKTypa O0enkoB. XUMHUUYECKHUE
CBOMCTBa OEJIKOB: THIPOJIU3,
JeHATypaIs, KAYCCTBCHHBIC PEAKITHH
Ha OCJIKU.

K OIPEJICIICHHOMY KJIaCCy MO COCTaBY
Y CTPOEHHIO, Ha3bIBATh UX

10 CHCTEMATHUYECKOW HOMEHKJIATYPE;
MIPUBOJINTH TPUBHATBHBIC HA3BAHUS
OTJEJIbHBIX IPEACTABUTEIECH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHIIINC
CIIOCOOBI TTOJTYYEHUS TUITUIHBIX
MPECTaBUTENCH a30TCOIePIKALINX
COECIUHCHUM.

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA O€EJIKOB;
TOSICHATH HA PUMEPAX 3HAUCHUE
OCJIKOB JIJIs1 OPTaHU3Ma YeJIOBEKa.
[IpoBOAUTH BEIYUCIICHUS

JUTS OTIPEICIICHUS MOJICKYJISIPHOU
(bopMyJIbI OpraHUYECKOTO BEIeCTBA
110 MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIIMX B €r0 COCTaB,
a TAKKe M0 YPABHEHUSIM XUMHUYECKUX
peaKuui.

Hcnonp3oBaTh 001IEHAYYHbIE
METOAbI MO3HAHMS

MIPUA CaMOCTOSITETLHOM
TJTAHUPOBAHUM, IPOBEJICHUN U
OINMMCAHUU XUMUYECKOIO
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Ilouamue 06 azomcooepaicawjux
2emepoyuUKIUYecKuUx cOeOUHeHUsX.
llupumuounoswvie u nypunogwie
ocHosaHnus. Hykneunogwvie kuciomoi:
cocmas, cmpoeHue u Ouo102uiecKoe
DOIb.

JKCIepUMEHTAJIbHbIE METOAbI
U3y4YeHHsI BEeLIECTB U UX MPeBpPallleHUii:
e JleMOHCTpanuu:

— pacTBOpeHHE OCIIKOB B BOJIE;

— JieHaTypalus OCIKOB IIPU HarPEBaHUH,
— I[BETHBIE PEaKIUU OEJIKOB.

e [IpakTrueckue pabOTHI:

No 4., Penienue s3kciepuMeHTaIbHBIX
3a/1a4 10 TeMe «A30TcoaepKaliue
OpraHUYECKUE COEAUHEHUS;

Ne 5 Penienue skcriepuMeHTaIbHBIX
3a1a4 1o teMe «Pacno3HaBanue
OPTaHUYECKUX COCTUHECHUW.

e PacuérHble 3a1auu:

— ONpPENEIECHUE MOJIEKYISIPHON
(bopMyITBI OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIHUX B €r0 COCTAB; 110 MAacce
(00BemMy) MPOYKTOB CrOpaHus;

10 KOJINYECTBY BellleCcTBa (Macce,

AKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U TPAKTUYECKUE PAOOTHI).
CamMoCTOATENBHO IUIAHUPOBATH U
OCYILIECTBJIATH CBOXO
MO03HABATEIbHYIO ACSTENbHOCTD;
OPUHUMATh AKTUBHOE y4acTue

B IPYNMNOBON y4eOHOH €ATeTbHOCTH
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00beMy) IPOAYKTOB pEaKIuu

W/WTH KCXOTHBIX BEIICCTB;

— pelIeHue pacyETHBIX 3a1a4

Ha OTpeieNIeHUE JJOIHU BBIX0/1a TIPOIYKTa
pEeaKIuy OT TEOPETUICCKU BO3MOKHOTO

Hroro no pazgeny

12

Pa3nen 5. BoicokoMouieKyIsipHbIe COeIMHEHUS

5.1

BricokoMonekysipHbie
COEIMHEHUS

6

OCHOBHbBIE MTOHATHS XUMUU
BBICOKOMOJICKYJISIPHBIX COSTMHECHUM:
MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEeHb MOJTUMEPU3AIHN, CPETHSS
MoJsieKyisipHas Mmacca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEAMHEHU — MOJIMMEPHU3ALINS U
noJiuKoHaeHcanus. [Ipeocmasnenue

0 cmepeope2yiApHOCmU U
HAOMOJIeKYIAPHOU CMPYKmype
HOUMEPOS, 3A8UCUMOCIb CEOUICME
HOIUMEPOB OM UX MOJIEKYIAPHO2O0 U
HAOMONEKYISIPHO20 CIMPOEHUSL.
[Tonmumepnsie maTepuaisl. [Limactmaccsl
(MOJMMATUIIEH, TTOJIUIPOIUIIEH,
MOJIMBUHUIIXJIOPU], TTOJIUCTUPOII,
MOJIMMETUIIMETAKPUIIAT, TOJIMKApOOHATHI,
nonvd THICHTepedTanar). Y Tunusanus u
nepepadoTKa IJIaCTHUKA.

DJIacTOMEPBI: HATYPAJIbHBIN,

Bnaners nzydyaeMbIMU XUMHUYECKUMHU
MOHSTUSMH: PACKPBIBATH CMBICII
M3y4aeMbIX TTOHSATHUN U PUMEHSTh
9THU TIOHATUS MPU ONTMCAHUH COCTaBa
Y CTPOECHUS BBICOKOMOJIEKYJIISIPHBIX
OpraHWYECKHUX BEIIECTB,

JUTs1 OOBSCHEHUSI OT/IETTBHBIX (PAKTOB
U SIBJICHUM.

Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHHUS
CTPYKTYPHBIX ()OpPMYJI BEIIECTB
(MOHOMEPOB U MOJUMEPOB) U
YPaBHEHUH pEAKIUH MOJIUMEPU3ALUN
Y TTOJIMKOHEHCAIIUH.

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHbBIE CBOMCTBA U IPUMEHEHHE
Kay4yKoB, HanboJee
pacrpocTpaHEHHBIX BUIOB IJIACTMACC
Y BOJIOKOH.

Hcnonp3oBaTh 00LIEHAYYHBIE
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CUHTETHYECKHUE KayuyKH (0yTaJIueHOBBIH,
XJIOPOTIPEHOBBIN, H30ITPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bonoxkna: HatypaibHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH | JIaBCaH).

Ilonumepuvl cneyuanvho2o Ha3zHavyeHus
(megnion, Kesnap, 31eKMponposoosUue
noaumepbl, buopasnazaemvie NoJUMeEpbL).
JKcrnepuMeHTATbHbIE MeTOIbI
U3y4YeHHUs BelleCTB M X NMpeBpaleHMii:
e JleMOHCTpanuu:

— O3HAKOMIJIEHHE ¢ 00pa3IamMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMAacC, Kay4yKOB.

e [IpakTHueckue paboThI:

Ne 8. Pemenue skcriepuMeHTaIbHBIX
3aaa4 1o teMe «Pacno3naBanue
IJ1aCTMACC U BOJIOKOH)

METO/1bl TO3HAHUS

IIPU CAaMOCTOSITETLHOM
IUTAHUPOBAHUU, TPOBEACHUH U
OMHUCAHUU XUMHUYECKOTO
HKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U TIPAKTUYECKUE PAOOTHI)

Uroro no pazneny 6
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomunuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB o0y4aromuxcs

y4eOHOro rpeaMeTa

Pa3nen 1. TeopeTuueckne OCHOBBI XUMUH

11

Ctpoenue aroma.
[Tepnoanueckuii 3aKOH
u [lepuoguueckas
CHUCTEMa XUMHYECKUX
3JIEMEHTOB

J.. Menneneena

9

AtoM. CocTaB aTOMHBIX SIJIED.
XUMHYECKUU 351eMEHT. M30TOIbI.
Kopnycxynaprno-eonnosoti dyanusm,
080UCMBEHHASL NPUPOOA IJIEKMPOHA.
CrtpoeHnue 2JIeKTPOHHBIX 000JI0UeK
aTOMOB, K8AHMOGbIE YUCIA.
DHepreTuyeckre YpoBHU U MOTYPOBHHU.
Atomuble opoutanu. Knaccudukarms
XHUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-
aneMeHThl). Pacnipenenenue s3neKTpOHOB
110 aTOMHBIM OpPOUTAIISIM;, NPUHYUN
MuHumyma suepauu, npurnyun Iaynu,
npasuno Xynoa. DNEeKTPOHHBIE
KOH(UTYyparuu aToMoB d1eMeHTOB [ — IV
NIEPHOJIOB B OCHOBHOM U BO30YKJICHHOM
COCTOSIHUH, DJICKTPOHHBIE KOHPUTYpaIuu
MOHOB.

llouamue 06 suepauu uonuzaYUU,
9HepauU CpoOCmBa K INEeKMPOH).
DIIEKTPOOTPUIIATEITHLHOCTD.
[Tepnonnueckuit 3axoH u [lepuoanueckas

PackpriBaTh CMBICIT U3y4aeMBbIX
TOHATHH (BBIJCISITH MX XapaKTCPHBIC
MPU3HAKK ) U IPUMEHSTH 3TH TTOHSATHS
MIPU OMHMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, JJI1 00BICHEHUS
OTJICTIbHBIX (DaKTOB U SIBJICHUM.
PackpbIBaTh CMBICI IEPUOUIECKOTO
3akoHa /I. 1. Menaeneena u
JIEMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOIIYIO,
OOBSICHUTEBHYIO U
MIPOTHOCTUYECKYIO (DYHKITHH.
XapakTepu3oBaTh AJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U
BO30Y)KJIEHHOM COCTOSIHMH) U HOHOB
XUMUYECKUX 3JIeMEeHTOB |1 — 4
MIEPUOJIOB M MX BAJICHTHBIC
BO3MOKHOCTH, UCTIOJIb3Ysl MOHSITHUS
S-, p-, d-31eKTpOHHBIC OPOUTAIIH,
HSHEPTreTUYECKUE YPOBHHU.
OOBACHITH 3aKOHOMEPHOCTH
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CHCTEMa XMMHUYCCKHUX DJIEMECHTOB

J.1. MenpaeneeBa. CBs3b
[Iepuoauueckoro 3akoHa u
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOMN TEOpUEN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHCHHUS CBONMCTB XUMHYECKUX
AJIEMEHTOB M 00Pa3yeMbIX UMHU ITPOCTHIX
Y CIIOHBIX BEILIECTB IO TpyniaM 1
nepuojiaM. 3Ha4eHUEe MEPUOANIECKOTO
3akoHa J[.1. Menaeneena.
JKCIepUMEHTAJIbHbIE METObI
U3y4eHMsl BEelECTB U UX MpeBpallleHHii:
e JleMOHCTpanuu:

— Buasl Tabnui «Ilepuogndeckas
cHCTEMa XMMHUYCSCKHUX DJICMEHTOB

J.1. MenneneeBa»

W3MEHEHMS CBOMCTB XUMHUUYECKUX
3JIEMEHTOB Y UX COCIUHEHUHN

0 TIEpUOJIaM U TpyInam
ITeprnoarueckon CUCTEMBI

. . MenneneeBa

1.2

CtpoeHue BelecTna.
MHoroobpasue
BEIIECTB

11

XuUMH4Yeckas cBiI3b. Buabl XuMuueckou
CBSI3U: KOBAJICHTHAs, NOHHAS,
MeTajuindecKasi. MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOMN CBS3U:
O0OMEHHBIN U JOHOPHO-aKIIETITOPHBIN.
DHeprus u 1nauHa cBsizu. [lonspHOCTS,
HaIIPaBJIEHHOCTh U HACHIIIAEMOCTh
KOBaJIEHTHOU cBsA3U. KpaTHbIe CcBA3M.
Bonopoanas cBsi3b. MexxMONEKYIIpHbBIC
B3aUMO/JICUCTBUA.

PackpriBaTh CMBICT H3y4aeMBIX
MOHATUHN (BBIICIATH UX XapaKTEPHBIE
MIPU3HAKN) ¥ IPUMEHSTD 3TH ITOHITHS
IIPU OMMCAHUN COCTaBa M CTPOCHHUS
BEIIECTB, JAJI1 O0BICHEHUS
OTJICIIbHBIX (DaKTOB M SIBIICHHM.
OnpeaensTh BUIBI XUMHICCKON
CBSI3U (KOBAJICHTHOM, HIOHHOM,
METaJTMYECKOM, BOJOPOHON)

B COEIMHEHUAX, THII
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BajieHTHOCTH U BaJIEHTHBIE BO3MOXKHOCTH
aToOMOB. [ ubpuouzayusi amomMHwix
opbumaneti. CBA3b JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C HX
FEOMETPUYECKUM CTPOCHUEM

(Ha IpuMepe COeTMHEHU I PJIEMEHTOB
BTOPOTO NIEPHOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX
coenuHeHux. CocTaB KOMIJIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTelib,
muranabl. KoopauHalnoHHoe 9uCo.
HomeHnknaTypa KOMIIJIEKCHBIX
COEAMHEHN. 3HaYEHNE KOMILIEKCHBIX
coenunenuii. Ilonarue

0 KOOPJAWHALIMOHHOW XUMHH.
BemecTBa MOJIEKYIISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHUSI.

Tunbl KPUCTATITNYECKUX PEIIETOK
(CTpYKTYyp) U CBOMCTBA BELIECTB.
[loHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. [IpencraBnenue
0 KOJUTOUTHBIX pacTBopax. CrocoOsl
BBIPKEHUSI KOHIEHTPALUU PAaCTBOPOB:
MaccoBasi J0Jis BEIIECTBA B pacTBOPE,
MOJIsIpHasi KOHIIeHTpanusa. HaceleHHbie
Y HEHACBHIIIEHHBIE PACTBOPHI,
pacTBOpUMOCTb. KpucraminoruaparTsl.

KPUCTAJUIMYECKOUN PELIETKU
KOHKPETHOT'O BEILECTBA.

OOBsICHATH MEXaHU3M 00pa30BaHUs
KOBAJICHTHOM CBSI3U (OOMEHHBIN U
JIOHOPHO-aKUENTOPHBI).
OnpenensaTe BaJEHTHOCTD U CTENICHb
OKHUCJIEHUS XUMHYECKHUX AJIIEMEHTOB
B COCJIMHEHUAX Pa3JIMYHOTO COCTABA.
OOBSICHATH 3aBUCUMOCTb CBOMCTB
BEILIECTB OT BUJ1a XUMUYECKOU CBSI3H
Y TUIA KPUCTAJUIMYECKOU PEIIETKH.

HpOBOI[I/ITL BBIYUCJICHUA
C UCIIOJIB30BAHUCM ITOHATHUA

«MaccoBas /10715 BEIeCTBA
B pacTBOpe»
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Knaccuduxanus u HoMeHKIaTypa
HEOPTraHUYECKUX BEILIECTB.
JKCIepUMEHTAJIbHbIE METOAbI
U3YYCHMS BELIECTB U UX NPEBPALLCHMIL:
e JleMOHCTpanuu:

— MOJIEJI KPUCTAJUIMYECKUX PELIETOK.

e PacuéTHrble 3a7a4u:

— C HCIOJIL30BaHUEM ITOHATUH
«MaccoBas J0JIsl PACTBOPEHHOIO
BEIIECTBA», «MOJISIpHAA KOHLICHTALIUS)

1.3

XUMHUUYCCKUE pPCaKkunun

19

Knaccuduxanuys XuMu4ecKuX peakiu
B HEOPTAaHUYECKOW U OPTraHUYECKON
XUMUHU. 3aKOH COXPAHEHUSI MaCChI
BEILECTB; 3aKOH COXPAHEHHUS U
NPEBPALIEHUS SHEPTUH ITPU XUMHUECKUX
peakmusax. TemnoBsie 3G HEKTHI
XUMHUYECKUX PEAKIHM.
TepmoxuMu4ecKkre ypaBHEHUSI.
CKopoCTh XUMHUYECKOUN peakinu, ee
3aBUCUMOCTH OT PAa3IHYHBIX (PAKTOPOB.
['OMOreHHbIE 1 TETEPOTrE€HHBIE PEAKIUU.
Karanu3 u xkatanuzaTtopsl.

OOpatumMbie U HEOOpaTUMBbIC PEAKIINH.
Xumunueckoe paBHoBecHue. KoHcTaHTa
XUMUYECKOTo paBHOBecUs. DakTopwl,
BIIUSIONINE HA MOJIOKEHNE XUMUYECKOTO
paBHOBECHSI: TEMIIEpaTypa, 1aBJICHUE

PackpriBaTh CMBICT N3y4aeMbIX
MOHATHUH (BBIAEIATH UX XapaKTepHbIE
MPU3HAKK) U IPUMEHSTh 3TH TOHSATHS
IIPU OMIMCAHUU COCTAaBa U CTPOCHUS
BEIIECTB, JI1 OObSICHEHUS
OTJENbHBIX (PAKTOB U SBIICHUM.
KnaccudunmpoBats xumMudeckue
peaKIMy 10 Pa3InYHBIM TPU3HAKAM
(4Mcy ¥ COCTaBy pearupyromumx
BEIIECTB, TETUIOBOMY 3P EKTY
pEeaKUnn, U3MEHEHHIO CTEIEHEN
OKHUCJICHUS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHUIO
KaTaJliu3aTopa u T.I1.);
CaMOCTOSITENIbHO BEIOUpAThH
OCHOBaHUS U KPUTECPUU

JUTSI KiTacCU(P KA XUMHYECKHIX
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Y KOHIIEHTPAIMHU BEIIECTB, YYACTBYIOIIUX
B peakuuu. [Ipunuun Jle [larense.
DIIEKTPONUTHYECKAS TUCCOLALIMSL.
CwiibHBIC U CITa0bIE JIEKTPOJIUTHI.
Crenenb auccouuanuu. Mounoe
npousgedenue 600vl. Cpesia BOJIHBIX
pacTBOPOB: KUCIOTHAs, HEUTpaIbHas,
uiesioyHas. BogopoaHbelid mokaszaTesb
(pH) pactBopa. 'maponus conei.
Peakiimu noHHOro oOMeHa.
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC
peakuun. CTeneHb OKHUCICHUS.
Okucnurenb 1 BOCCTAHOBUTEb.
[Ipouieccrl okucieHus u
BOCCTaHOBJICHUS. BaxknHelimmue
OKHUCJIMTEIU U BOCCTAHOBUTEIU. MeToa
AJIEKTPOHHOTO OanaHca. DIICKTPOJIU3
PacTBOPOB U PaCIIaBOB BEIIECTB.
JKcnepUMeHTAIbHbIE METOAbI
U3Y4YeHUS BelleCTB U UX
NnpeBpaLlleHUI:

e JleMOHCTpanuu:

— Ppa3JIOKEHUE MEPOKCHUAA BOJIOPOIA
B IPUCYTCTBUU KaTaJIN3aTopa.

¢ JlaGopaTopHBI€ OTIBITHI:

— MPOBEAECHUE PEAKLIUI HOHHOTO
oOMeHa;

peakuui.

OOBSICHATH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUECKUX PEAKITHHA

C Y4ETOM UX DHEPIETUYECKUX
XapaKTEPUCTHUK, XapaKTep U3MEHEHUS
CKOPOCTH XMMHYECKOU peakluu

B 3aBUCUMOCTH OT Pa3IMUYHbBIX
(bakTopoB, a TAKXKE XapaKTep
CMEIICHHS XMMHUYECKOTO PABHOBECHS
T10JT BIIMSTHUEM BHCIITHHX
BO3JICHCTBUN (TTPUHITUI

Jle latenne).

PackpbIBaTh CYIIHOCTD:
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuuii MocpeICTBOM COCTABIICHHUS
AIIEKTPOHHOTO OanaHca dTUX
peakIuii; peakiii HOHHOTo 0OMeHa
MyTEM COCTABJICHUS WX MOITHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUM;
peaKuuii THApOIn3a, PeaKun
KOMIIJIEKCOOOpa30BaHuUs

(Ha mprMepe r’UAPOKCOKOMITIIEKCOB
[MHKA U aJTIOMHUHUS).

[TpoBOIUTH M OMIHCHIBATH
XUMHYECKUI IKCIIEPUMEHT:
OIIpEJIEIIEHHE CPEIbl BOJHBIX
pacTBOPOB BEILECTB; IPOBEICHUE
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— OIpeJeNieHue Cpe/ibl paCTBOPOB
BEII[ECTB C TOMOIIILI0 YHUBEPCATIBHOTO
WHJIUKATOpA.

e [IpakTrueckue paboTHI:

Ne 1. Bnusinue pa3znuyHbix GakTopoB
Ha CKOPOCTh XMMHUYECKOU peaKInu;
Ne 2. Bniustnue pa3zaudabix (hakTopoB
HA TMOJIO)KEHUE XUMHUECKOTO PABHOBECHS;
Ne 3. XumMmuueckue peakiuu B pacTBOpax
AJIEKTPOJIUTOB.

e PacuérHrle 3a/1a4u:

— pacuéThl MacChl BEIIECTBA

Wi 00beMa ra3oB 110 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

Wi 00beMy OJHOTO U3 YUACTBYIOIIUX
B PEaKIIMU BEIIECTB;

— BBIUKCIICHUE MACCOBOM JIOJIH U
MOJIIPHOM KOHIIEHTPAIIUH BEI[ECTBA

B PacTBODE;

— BBIUKCIICHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTA
peaKIuu, €CJIM OJTHO U3 BEIIECTB AaHO
B BHJIE pacTBOpa C ONPEACICHHOM
MAacCCOBOM JOJIEW PACTBOPEHHOI'O
BeIlleCTBA

peaxIii HOHHOTO OOMEHa; H3yUueHHUe
BIIMSTHHSI PA3JIMYHBIX (DaKTOPOB

Ha CKOPOCTb PEAKLIUH U TIOJIOKEHUE
XUMHYECKOTO PABHOBECHS.
CrnenoBaTh IpaBHiiaM MOJIb30BAHUS
XAUMUYECKOU MOCYI0H U
1a060paTOPHBIM 00OPYI0BAHHEM.
[IpencTaBisTh pe3ynbTaThl
XAMHYECKOTO IKCTICPUMEHTA

B (popMe 3amucu ypaBHEHUIA
COOTBETCTBYIOIIIUX PEAKIIUH

¥ JIeIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOIUTE BHIYUCIICHUS

C UCTIOJIb30BAaHUEM TTOHSTHS
«MaccoBas 710715 BEIIeCTBa

B PacTBOPEY, a TAKXKE M0 YPABHEHUSIM
XUMHYECKUX PEAKIINi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI

Hroro no pazpeny

39
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Pa3nen 2. Heoprannueckasi Xumust

2.1 | Hemerasuibl

31

[Tonmoxxenne HemeTaIuIoB

B [leproanyeckon CUCTEME XUMUUECKUX
aneMmeHToB (.M. MennaeneeBa u
OCOOCHHOCTU CTPOEHUS X aTOMOB.
duU3UUECKUE CBONCTBA HEMETAJIJIOB.
AnoTponus HEeMETaJIoB (Ha puMepe
KHUCIIOpOJia, cepbl, hocdopa u yrieposa).
Bonopon. [Monyuenue, puszndeckue u
XUMHUYECKHE CBOMCTBA (peaKIuu

C MeTaJlJlaM{ U HeMeTaJlJlaMu,
BOCCTAHOBJICHHE OKCHUJIOB U COJICH).
I'mppunasl. TONIMBHBIE AJIEMEHTHI.
["amorensl. Haxoxnenue B mpupoje,
CrocoObl ToTyueHus GU3NIEeCKre U
XUMHUYECKHUE CBOMCTRBA.
["amorenoBogopoasl. Baxueimue
KHUCJIOPOJICOICPKAIIUE COSTUHEHUS
rasioreHoB. JlabopaTopHbie u
IPOMBIIIJICHHBIE CIIOCOOBI TTOTYUCHUS
rajjoreHoB. [ [puymMeHeHre rajJloreHoB U ux
COEMHEHU.

Kucnopon, o30H. JlabopatopHbie u
MIPOMBIIIICHHBIE CTIOCOOBI MOTYYCHHUS
Kuciaopoaa. PU3n4eCcKue 1 XUMUYECKUE
CBOMCTBA KHCJIOPOJIa U 030HA; UX
npuMmeHeHne. OKCHUIbI U IEPOKCHUIBI.

PackpriBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIIEISATH UX XapaKTEePHbIE
MIPU3HAKW ) U IPUMEHSTH ITH MOHSITHUS
MIPU OMKMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJI OOBICHEHHS
OTJICNIbHBIX (DaKTOB U SIBJICHUM.
OOBSACHATH 00I1ITE 3aKOHOMEPHOCTU
B U3MEHEHHUH CBOMCTB HEMETAJIOB U
WX COCIMHCHUH C yU€TOM CTPOCHUS
HUX aTOMOB H ITOJIOJKEHUS

B [lepnoanueckoii cucreme
XUMHWYECKUX DJIEMEHTOB

. Y. Menneneena.
Xapaktepu3oBaTh (ONMUCHIBATH)
001e XUMAYECKHUE CBOUCTBA
HEMETAJJIOB, MX Ba)KHEHIIINX
COCJIMHEHUH, IMOATBEPIK A 3TO
ONHMCaHME MPUMEPAMU YpaBHEHU
COOTBETCTBYIOIIMX XUMUUYECKUX
peaKuui.

CocTaBiaTh ypaBHECHHUS
OKHMCJINTSIIBHO-BOCCTAHOBUTEIBHBIX
peaKkiuil 1 peakiuii HOHHOro 0OMeHa
1 PacKphIBaTh UX CYIIIHOCTh

C TIOMOIIILIO JIEKTPOHHOTO OajiaHca
Y HOHHBIX YPABHCHUM.
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Cepa. Haxoxienue B mpupo/ie, CiocoObl
noJIy4eHus1, Pu3nueckue 1 XuMUYECKUe
cBoiicTBa. CepoBOoAOpOa, CYyIb(UIBL.
Oxcupp cepri(IV) u (VI). Ceprucras u
cepHasi KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB CEPHON KUCIIOTHI.
[IprumeHeHnue cepbl U €€ COEAMHEHUM.
Azot. HaxoxeHue B mpupo/ie, Criocoobl
noJIy4eHus1, Pu3nueckue 1 XuMUIECKUe
cBoiicTBa. AMMHaK, HUTPUAbI. OKCUIbI
azora. A30THCTasi U a30THAsI KUCJIOTHI U
ux coiu. OcoOEHHOCTH CBOMCTB a30THOM
kucnothl. [IpumMeHeHune a3ora u ero
COEIMHEHUN. A30THBIE YI00OpEHUSI.
docdop. Haxoxaenue B npupose,
CIIOCOOBI TTOTyYeHUs, GU3NIECKUEC U
XuMH4eckue cBorcTBa. Dochuasl u
dochun. Oxcunbl hochopa,
oprodochopHas KUCI0Ta U €€ COJIH.
Memadhocghopnas u nupogpocpopras
Kuciomol, pochopucmas u
gocgoprnosamucmas Kuciomol.
[Tpumenenue docdopa u ero
coenunennii. Dochopubie ynoOpeHus.
Yraepoa. Haxoxnenue B ipupoJie,
CIocoObl MOTy4YeHUsl, PU3NIECKUE U
XUMHAUYecKue cBoMcTBa. OKCHIIBI

XapakTepu3oBaTh BIUSHUE
HEMETAJUIOB U X COCTMHEHU

Ha YKUBbIE OPTaHU3MBbI; OITUCHIBATH
MPUMEHEHHE B PA3IUYHBIX 00J1aCTAX
MPaKTUYECKOM AeSTETbHOCTH
YeJI0BEeKa.

[ToaTBepxkaaTh CyIIECTBOBAHKE
T€HETUYECKON CBI3U MEXKITY
HEOPTraHMYECKUMHU BEIIECTBAMMU

C IIOMOLIBIO YPABHEHUM
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKuui.

[IpoBOAUTH peakuuy,
MOATBEPKAAIOIINE KAYECTBEHHBIM
COCTaB BEILIECTB; PacCIiO3HABAThH
OTBITHBIM ITYTEM aHHOHBI,
MPUCYTCTBYIOIIHE B BOJHBIX
pacTBopax.

HaGmronats u onuckeiBaTh
JIEMOHCTPALMOHHBIN 3KCIIEPUMEHT;
CaMOCTOSITEIbHO TUIAHUPOBATH,
MPOBOJIUTH U OMKCHIBATH
XUMUYECKUHN HKCIEPUMEHT
(JtabopaTOpHbIE ONBITHI U
MpakTUYecKue paboThI);
MPEACTaBISATh PE3YJIbTAThI
XUMHUYECKOT0 KCIIEPUMEHTA
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yriepona(ll) u (1V), yronbHas kuciora u
ee conu. [Ipumenenue yrinepona u ero
COEMHEHUM.

Kpemunii. Haxoxaenue B mpupoze,
CHOCOOBI MOTyYeHus1, (GPU3NUECKUE U
XUMHYECcKue cBoiicTBa. OKCU
kpemuusA(IV), kpemHueBas KucioTa,
cuHKaThl. [I[puMeHEHUE KPEMHHUS U €T0
coenuHeHnit. CTeK0, ero nojxy4eHue,
BUJIbI CTEKOJI.

IKcnepuMeHTATbHbIE METOAbI
M3Y4YeHHsI BelleCTB ¥ MX MpeBPaIeH it :
e JleMOHCTpanuu:

— 0o0pas3ibl HeMETaJIOB,;

— TopeHue cepsl, pocdopa, Kenesa,
MarHusi B KUCIOPOJIE.

e JIlaGopaTopHBIC OIBITHI:

— Ka4yeCTBEHHBIC PEAKIIUU

HAa HEOPTraHWYECKHUE NOHBI M KATHOH
BOJIOPOJA;

— TIOJIyYE€HHE U COOMpPAHHE Tra30B.

e [IpakTuueckue padoOTHI:

Ne 4. Penienune skcriepuMeHTaAIbHBIX
3ama4 o TeMe «l amoreHsy;

Ne 5. Penienue skcrnepuMeHTaIbHbIX
3aaa4 1o teMe «Cepa u ee COeIMHEHUSI.

B (hopMe 3amicH ypaBHEHUI
COOTBETCTBYIOILIUX PEAKIUA U IETaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath npaBUiIaM MOJIb30BaHUS
XUMHUYECKOU MOCYAOHN U
1a060paTOPHBIM 00OPYIOBAHHEM.
[TpoBOANTH BEIYUCIICHUS

110 YPaBHEHHUSAM XUMUUYECKUX
peaKuui.

CaMOCTOSITeNIbHO TUTAHUPOBATh U
OCYIIECTBJISITH CBOIO
NO3HABATEJIbHYIO 1€ATEIbHOCTB;
IPUHUMATh aKTUBHOE Y4acTHE

B IPYIIIOBON y4eOHOH eATENbHOCTH
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Ne 6. Pemrenne 3kcriepuMeHTAIBHBIX
3a/1a4 1o TeMe «A30T 1 pocdop 1 ux
COCTTUHECHUSY.

e PacuérHble 3a1a4u:

— BBIYUCIIEHHE MAaCChI BEIIECTBA

W 00BhEeMa ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, MacCe MJIH
00BEMY OJTHOTO M3 Y4aCTBYIOLIHUX

B PEAKIINH BEIICCTB,;

— BBIYUCJICHUE MacChl (00beMa,
KOJINYECTBA BEIIECTBA) MPOYKTOB
peaKiuu, eCIu OHO U3 BEIIECTB UMEET
IPUMECH;

— BBIUHCIIEHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaKkiuu, eCiIu OHO U3 BEIIECTB JTaHO
B BUJIC PACTBOpPA C ONPEICICHHON
MAaCCOBOM JOJIEW PACTBOPEHHOI'O
BEIIIECTBA;

— BBIYUCIIEHUE BBIXOJa MPOAYKTa
peaxkuy OT TEOPETUYECKU BO3ZMOXKHOTO

2.2

MeTtasibl

23

[Tonoxenune meraimnos B [lepunoanueckon
CUCTEME XUMHYECKHUX IIIEMEHTOB.
Oc00EHHOCTH CTPOCHHMSI DIIEKTPOHHBIX
000JI09EK aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
9/1eMEHMOB-MEMAI08 8 3eMHOU KOpe.

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATHUH (BBIJCTATH UX XapaKTEPHBIC
MIPU3HAKH ) ¥ IPUMEHSTh 3TH MOHATHS
MIPY OMHUCAHUHU COCTaBa U CTPOCHUS
HEOPraHWYECKHX BEIECTB,

JJ1s1 00BSCHEHUS OTICNIbHBIX (DaKTOB
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OO6uue puznyeckre CBOMCTBA METAJLIIOB.
[IpuMeHeHUEe METAIIJIOB B OBITY, IPUPOJIC
u TexHuke. CriiaBbl METAJIIOB.
DIEKTPOXUMHYECKUI PsI HANIPSDKEHU I
MeTaoB. O61uMe crnocoObl NOTyYEHUs
METAJUIOB: THAPOMETAILTYPTHs,
MAPOMETAIUTYPIHs, FJEKTPOMETAIIITYPTHA.
[ToHsATHE O KOPPO3UU METAIIOB.
Cnoco0sI 3aIUTH OT KOPPO3HH.

OO6m1as XxapakTepuCTHKa METAJIIOB

| A-rpynmbl [Teprogudeckoii CUCTEMBI
XUMHUYECKHX dJIEMEHTOB. HaTpuii u
Kalluii: mojiy4eHue, Pu3nyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEMIECTB U UX COCTUHEHUI.
OO6m1ast XxapakTepuCTHKa METaJIOB
I[A-rpynmnsi [leproanueckoi CUCTEMBI
XUMHUYECKHUX JIEMEHTOB. Maruui u
KaJIBIIUI: TTOTydeHUE, PU3NUECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUH.
’KecTtkocTh BOABI K CLIOCOOKI €€
YCTpaHEHHUSI.

ANIOMUHUI: IONTy4YeHHE, GU3NIECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA U €0 COCAUHEHHM.
AM@oTepHbIe CBOKWCTBA OKCUA U

U SIBJICHUM.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU
B U3MEHEHHUH CBOWCTB 3JIEMEHTOB —
METAJUIOB U UX COEIMHEHUM C YUYETOM
CTPOCHUA UX ATOMOB U MOJIOKEHHUS
B [lepuoguueckont cucreme
XUMUYECKUX PJIEMEHTOB

. Y. Menneneena.
XapakTepu3oBath (OMUCHIBATH)
o0IIue XUMHUYECKHEe CBOMCTBA
METaJJIOB, MX BaXKHEHIIINX
COCJIMHEHUH, MOJATBEPKAasi 3TO
OMMCaHUE NMPUMEPAMH YPABHEHHUI
COOTBETCTBYIOIINX XUMHUECKUX
peaKkiuii; IPUMEHEHUE METaJIJIOB

B Pa3JIMYHBIX 00JIACTAX
MPAKTUYECKOMN JESITEIbHOCTH
YeJI0BEKA, a TAKXKE UCIIOIb30BaHUE
UX JJIS1 CO3/1aHUSI COBPEMEHHBIX
MaTepUaIoB U TEXHOJIOTUH.
OnuceIBaTh CIOCOOBI 3AITUTHI
METAJUIOB OT KOPPO3UHU.
PackpeiBaTh CyIIHOCTB
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
peaKunii MOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOTO 0ajlaHca ATUX
peaKuui.
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TUAPOKCHIA ATFOMIHHUS,
THUIPOKCOKOMIUICKCHI QTFOMUHUS.
OO611as xapakTepUCTUKA METAIIIOB
no0ouHbIX noarpynn (b-rpymnm)
[Tepromnueckoi CHCTEeMBl XUMUYIECKUX
AJIEMEHTOB.

dusnyecKkrue U XUMHYCCKUE CBOMCTBA
Xpoma u ero coequHeHnuid. OKCUIBI U
runpokcuasl xpoma(Il), (IT1) u (VI).
XpoMatbl ¥ TUXPOMAaThI, UX
OKHUCJIMTEIIbHBIC CBOMcTBA. [loydueHue u
IPUMCHEHHUE XpOoMa.

duznyeckre U XMMUYECKUE CBOIMCTBA
Maprasiia u ero coequHeHudi. OCHOBHbIE
coeaunenus mapranma (II), (IV), (VI) u
(VII). Ilepmanranat kanusi, €ro
OKHCJIUTEbHBIE CBOMCTBA.

du3nyecKue U XUMUYECKUE CBOMCTBA
JKenesa M ero coequHeHu. OKCHIbI,
runpokcubl u conm xenesa(ll) u (11).
[TomydyeHnne u MpUMEHEHHE KEe3a U ero
CIUTaBOB.

Mens: nonydenne, pusndeckue u
XUMHUYECKUE CBOMCTBA, IPUMECHEHHE
IIPOCTOTO BEIIECTBA U €T0 COCAMHCHHM.
[{uuk: monydeHnue, GU3NIECKUe U
XUMHUYECKUE CBONCTBA, TPUMECHECHUE

IIpoBoaUTH peakuuy,
MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4Ya€MbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM TyTEM HOHBI
METAJIIOB, IPUCYTCTBYIOLIUE

B BOJIHBIX pacTBOPAX.

[IpoBOIUTH M ONIUCHIBATH
XUMUYECKHUI IKCTIEPUMEHT
(;1abopaTopHBIE ONBITHI U
npakTUYeckue paboThl);
MIPEACTABIATD PE3YJIbTAThI
XUMHUYECKOT0 IKCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHH
COOTBETCTBYIOILLIUX PEAKIU U J€JaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath npaBuiaM MOJb30BaHUS
XUMHUYECKOU MOCYA0H U
71a00paTOPHBIM 000PYIOBAHHEM.
[IpoBOANTH BHIUUCICHUS

M0 YPaBHEHUSAM XUMUUYECKUX
peaKuui.

CaMocCTOATENbHO MIAHUPOBATH U
OCYLIECTBIIATH CBOIO
ITI03HABATEJBHYIO AEATEIIBHOCTD;
MPUHUMATh AKTUBHOE YYacTHE

B IpyNIOBOM y4eOHOMU JeATEIbHOCTH
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MIPOCTOTO BEIIECTBA U €T0 COCANHECHUIA.
AM@oTepHbIe CBOKWCTBA OKCHUA U
TUAPOKCHUA IMHKA, TUIPOKCOKOMILIEKCHI
IIUHKA.

JKCcHepUMeEHTAIbHbIE METOAbI
U3y4eHHUs BelleCTB M X NMpeBpaleHMii:
e JleMOHCTpanuu:

— KoyuteKuus «MeTasbl U CIIaBbIY;

— B3aUMOJICHCTBUE MIETOYHBIX U
HIEJIOYHO3EMETBHBIX METAJJIOB C BOJIOM
(BO3MOKHO MCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

e JlabopaTopHbI€ ONBITHI:

— B3aMMOJEHCTBUE LIETOYHBIX U
IIEJI0YHO3EMENIBHBIX METAJIOB C BOJOM
(BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB);

— B3aUMOJEHCTBUE THUJIPOKCHUJIOB
AJTIOMHUHUS Y IMHKA C PacTBOpaMu
KHCJIOT U IIEJIOYEH;

— Ka4eCTBEHHBIE PEAKI[UH HA KATUOHBI
METaJlIOB.

e [IpakTuueckue padoOTHI:

Ne 7. Penienue skciepuMeHTaNIbHBIX
3a/1a4 1o TeMe «MeTalibl rIaBHbIX
HNOATPYIII;
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Ne 8. Pemrenne skcnepuMeHTaIbHBIX
3aj1a4 1o TeMe «MeTauibl MOOOUYHBIX
MOATPYIIID.

e Pacu€THbIe 3a/1a4n:

— BBIUYMCIICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKINM, €CJIU OJTHO U3 BEUIECTB JIAHO
B BUJIE PACTBOPA C OMPEACICHHON
MAaCCOBOM JOJIEW pACTBOPEHHOTO
BEIIIECTBA, UJIK UMEECT NPUMECH;

— BBIYUCJICHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKIuu, €CJIU OJJHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C ONPEAECICHHOM
MAacCCOBOM JOJIEW pACTBOPEHHOI'O
BEILIECTBA;

— BBIYUCJIEHUE BBIXO/a IPOIYKTa
peaKIuu OT TEOPETUYECKHU BO3MOKHOTO

Hroro no paspeny o4
Pasznen 3. XuMus M ;KU3Hb
3.1 | Meroas! mo3HaHus 9 Poab xumnu B o0ecrieueHUN PackpsIiBaTh poJib XUMUH B PEIICHUN

B XUMUHU.
XUMUA 1 )KU3Hb

YCTOI\/'ILII/IBOFO Pa3BUTHUA YCITIOBCUYCCTBA.
[TousiTue o HAaY4YHbIX MCTOJAaX ITO3HAHHUA

N MCTOOOJIOTMH HAYYHOI'O UCCIICAOBAHMA.

HayuHble mpUHIUIIBI OPraHU3alnU
XUMHYECKOTO MTPOU3BOICTBA.
[TpompbInuieHHbIE CTOCOOBI MOTYUYESHUS

OYHEPTEeTUYECKUX, CHIPHEBBIX U
HKOJIOTHYECKUX MPoOIIeM
YeJI0BEYECTBA, ONTUCHIBATH OCHOBHBIC
HATPABJICHUS PA3BUTHUS XUMHUYECKOM
HAYKW U TEXHOJIOTHH.

[IpumensTh npaBuia 6€30MacHOro
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BOKHEUIIINX BEIIECTB (Ha mpuMepe
IIPOM3BOJACTBA aMMHaKa, CEpHOU
KHUCJIOTHI, MeTaHoa). [IpombliiieHHbIe
CHOCOOBI MOTYYEHHUSI METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HCHUE
OKpY’Karolen Cpeibl U €ro MOCIEACTBHUS.
IIpobaema nepepabomrku omxo0o8 u
no60uHbIX NPoOyKkmos. Ponbs xumun

B 00€CIeYeHNN dHEPTeTUICCKON
6e3onacHocTu. I lpunyunst « 3enenotl
XumMuuy.

XUMUs U 310pOBbE YEIOBEKA.
JlexapcTBeHHBbIE cpencTBa. [IpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB. Poyib XMuU B pa3BUTHH
MEULIAHBI.

Xumus nuiy. OCHOBHbIE KOMIIOHEHTHI
. [Tumessie nodasku. Poip xumun
B 00€cre4eHnH NHIEeBOi 0e30MacHOCTH.
KocMmernyeckue u napgproMepHbie
cpeacrtsa. berroBas xumus. [IpaBuna
0€30MacHOro UCTIOIB30BAHMSI TPETIAPaTOB
OBITOBOM XUMHUU B TTOBCEIHEBHOM KH3HHU.
XuMus B CTPOUTENBCTBE. BaxkHenmue
CTPOUTEIIbHbIE MaTepHUaJIbl (LIEMEHT,
oeToH). [Tpon3BOACTBO CTPOUTEIBHBIX
MaTepHaioB.

oOpalleHust ¢ BEIIEeCTBAMH,
UCIIO0JIb3YEMbIMHU B IIOBCEHEBHOM
JKU3HU; a TAaKXKe MpaBuiia
0€30MacHOro MOBEJICHUS B LIEIAX
cOepexeHus 310pOBbsI U
OKPYKAIOLIEH PUPOJTHON CPEBI;
MMOHUMATh OMACHOCTh BO3JEHCTBUS
Ha JKUBBIC OPTaHU3MBI OTIPEICIICHHBIX
BelecTB, cMmbicha nokazarens ITJIK,
MOSICHATH Ha TIPUMEPAX CIOCOOBI
YMEHBIIICHHS U TIPEAOTBPAIICHUS UX
BPEJHOTO BO3/ICHCTBUA.
AHanu3upoBaTh U KPUTHYECKU
OLICHUBATh UH(OPMAIIUIO, CBSI3aHHYIO
C XUMHYECKUMH IIPOLIECCaMU U UX
BIIMSIHHEM Ha COCTOSIHUE
OKPY’KAIOIIEH CPEIbI.

Hcnonp30BaTh NOTy4YEHHBIE 3HAHUS U
npencTaBieHus o chepax
JEATEIIbHOCTH, CBS3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTUSIMH,
KaK OCHOBY JIJI51 OpUEHTALINU

B BBIOOpE CBOCH OymyIieit
npoQeCcCUOHATBbHON NEATEbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKHUE 3HAHUS TSl O0BSICHEHUS
Y IPOTHO3UPOBAHUSI SIBICHUH,
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XUMHS B CEIIBCKOM XO3SIMCTBE.
Opranndeckrne 1 MUHEPAJIbHBIE
ynoOpeHusl.

Heopraunueckue marepuaisl

(KOHCTPYKUMOHHBIE MaTepHAaJIbl, KPACKH,

CTEKJIO, KepaMHKa). Marepuasbl
JUISL QJIEKTPOHUKU. HanoTexHomoruu

MMEIOIIUX €CTECTBEHHOHAYYHYIO
IPUPOJY, TPOTHO3UPOBATH,
aHAJIM3UPOBATH U OLICHUBATH

C MO3MUIIMM PKOJIOTHYECKOMN
0€30IMaCHOCTH ITOCJICICTBUS OBITOBOM
Y TIPOU3BOJICTBEHHOM JESATEILHOCTH
YeJI0BEKa, CBA3aHHOMN

c epepaboTKO BEIIECTB;
HCII0JIh30BaTh MOJIYYCHHBIC 3HAHUS
JUISL IPUHSITUS] TPAMOTHBIX PEIICHHM
poOJieM B CUTYaIUsX, CBI3aHHBIX

C XUMHUEHM.

[IpuHUMaTh yyacTue B 00CYXIACHUN
po0JieM XUMHUYECKON 1
HKOJIOTUYECKOW HaIPaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TTO3HUITHIO
1o po0JIeMe U MpejjiaraTh
BO3MOJKHBIC TTyTH €€ perieHus

Uroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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