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@OenepanibHass pabodas TmporpaMMa 10 y4eOHOMY TIpeaMeTy  «XHMEs»
(yrnyOnéHHplii ypoBeHb) (mpeameTHas 00yiacTh «EcTecTBeHHO-HAy4YHBIE MPEIMETHI)
(ajee COOTBETCTBEHHO — MpOTpaMma M0 XUMHUH, XUMHS) BKJIIOUAET MOSCHUTEIBHYIO
3aMHCKY, COJIepKaHUE OOy4YeHUs, IUIAHUPYEMbIE PEe3ylbTaThl OCBOCHUS MPOTPAMMBI
0 XUMHUHU, TEMAaTHIECKOE TUTAHUPOBAHKE.

MNOACHUTEJIBHAS 3AIIMCKA

[IporpamMMa 1Mo XMMUU Ha YpPOBHE CpEAHEro o0IIero odpa3oBaHusl pa3zpaboTaHa
Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu
B Poccuiickoit ®enepaunn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS ¢eaepaabHO
oOpa3zoBaTenbHOM TporpaMmbl  cpeaHero oomero oOpaszoBanus(POIl  COO),
npejcTaBlICHHbIX B DenepanibHOM TOCYJAapCTBEHHOM OOpa3oBaTEbHOM CTaHIapTe
COO, ¢ yuérom Konmenmuu mnpenojaBaHus y4eOHOTo mpenMera «XUMUSD»
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoii @enepannu, peaau3yoluX OCHOBHbBIE
oOpa3oBaTeibHbIE MPOrpamMMbl, M OCHOBHBIX MOJOXEeHUA «CTpaTeruu pa3BUTHUSA
Bocniutanusi B Poccuiickoii @enepaunn Ha niepuon Ao 2025 roma» (Pacnopsbxenue
[TpaButenscTBa P® o1 29.05. 2015 No 996 - p.).

XVMHSI Ha YPOBHE YIUIyOJIEHHOTO M3YYEHHS 3aHUMAET BaKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOTr0o 0oOpaszoBaHus ydamuxcs 10-11 kmaccoB. U3yuenue mpenmera,
peanu3yemoe B ycioBUsX AuddepeHnpoBaHHOTO, MPOPUILHOTO 00yUeHUs, TPU3BAHO
oOecreyuTh 00111€00pa30BaTeIbHYI0 U OOMIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl aJlalTallid MX K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU
B COLIMYME, a TaK)Ke JJIs MPOJOJKEHHsI 00yUeHHs B OpTaHU3aluaX IpodecCHOHAIBHOIO
o0pa30BaHUsl, B KOTOPBIX XUMHUS SBJISICTCS] OJHON U3 TPUOPUTETHBIX TUCLUUIUIMH.

B nporpamme 1mo XxuMuM HazHaAYeHHUE MpeaMeTa «XUMUS» MOIy4aeT MOAPOOHYIO
MHTEPIIPETALNIO0 B COOTBETCTBUM C OCHOBOMoJararonmmu nojoxenussmu GI'oc COO
0 B3aMMOOOYCIIOBJICHHOCTH II€JIeH, CoJlep KaHusl, Pe3yIbTaTOB OOy4YeHHs U TpeOOBaHUMN
K YPOBHIO ITOATOTOBKH BBITYCKHHKOB. CBHIIETEIBLCTBOM TOMY SIBJIIFOTCSI CJEAYIOLINE
BBITIOJTHSIEMbBIC TTPOTPAMMOM 0 XUMHUH (YHKITUN:

— UHQOPMALIMOHHO-METOMYECKas,  peaiu3auus  KOTOpoll  oOecreyuBaer
MOJIyYeHUE TMPEJCTAaBIECHUS O UENsIX, COACpX,aHWUU, OOIIEeH CcTparerun OOy4eHwus,
BOCIIUTAHUS U Pa3BUTHUSL 00YYAIOLIMXCS CPEACTBAMU IpPEAMETa, U3y4aeMOro B pamMKax
KOHKPETHOTO TIpoduis;

— OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas IpeayCMaTpuBaeT OIpeEIeSICHUE:
MPUHLIUAIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH U3yUeHUs y4eOHOTO MaTepHara,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHK; MOIXOJ0B K (HOPMUPOBAHUIO
COJIep>KaTeIbHOM OCHOBBI KOHTPOJSI M OLEHKM 0Opa30BaTENbHBIX JIOCTHUXEHUMN
oOy4JaronMxcs B paMKax MTOTOBOW aTTeCTallMd B (popMe €IMHOTr0 TOCyAapCTBEHHOIO
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3K3aMCHa 110 XUMHH.
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[Iporpamma asist yriyOaE€HHOTO U3yUYEHUSI XUMUU:

— YCTaHABJIMBAE€T WHBAPUAHTHOE [MPEAMETHOE COJAEpXKaHUEe, 00sA3aTesIbHOE
JUTST M3YYCHHSI B paMKax OTICIBHBIX Tpoduiield, mpeaycMaTpuBaeT paclpeaeicHue u
CTPYKTYPUPOBAHHME €ro IO KJaccaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUAM/pa3jiesiaM
Kypca;

— JaéT mpUMEpHOE pachpelneiieHne Y4eOHOro BpPEMEHH, PEKOMEHyeMOro
JUTSL U3YYEHHUSI OTJEIBHBIX TEM;

— MpejyiaraeT MPUMEPHYIO MOCIeA0BaTeIbHOCTh M3YUYEeHHs] y4eOHOTO MaTepuaia
C Y4ETOM JIOTUKH MOCTPOCHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBA3CH;

— JaéT METOJUYECKYI0 MHTEpIpEeTalnio Ielel W 3aJad  U3y4YeHHUs IpeaMeTra
Ha YrIyOJIEHHOM YpOBHE C Y4€TOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oO1ero oOpa3oBaHus, COJEPKATEIBHON XapAKTEPUCTUKU IJIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHHUS OCHOBHOH 00pa30BaTEIbHOM MpOrpaMMbl CPEeIHETo oO0miero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAKKE€ C Y4ETOM OCHOBHBIX BUJIOB
y4eOHO-TIO3HABATEIbHBIX JIEHCTBUM OO0yYalomerocss MO OCBOCHHUIO COJACpIKaHUs
peaIMeTa.

I[To BceM Ha3BaHHBIM IMO3WIHUSAM B TMpOTpaMMe IO XUMHU TPEIyCMOTpPEHA
IIPEEMCTBEHHOCTh ¢ 00YYEHMEM XHMHUHU Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHU.
3a mpezeaMu yCTaHOBJICHHON MPOTpaMMOM MO0 XUMHUH 0053aTebHOM (MHBapHUAHTHOM)
COCTaBJISIIOIICH cojepxKaHusi y4eOHOro mpeaMera «XuUMHUs» OCTaETCS BO3MOXKHOCTh
BbIOOpAa €ro BapUaTUBHOM  COCTABJISIOLIEH, KOTOpas JOJDKHA — ONpPENessiThCs
B COOTBETCTBUU C HAIMPABJICHUEM KOHKPETHOTO podusisi o0ydeHus.

B coorBerctBUM ¢  KoHUeNnTyaldbHbiMU  noJoxeHusmu ~ OI'OC  COO
O Ha3HAUYCHUU TIPEIMETOB 0a30BOr0 U yriayOJEHHOTO YpOBHEH B cHUCTEME
mudepeHInpoBaHHOTO 00yUEHHS Ha YPOBHE CpPEeIHEro oOIero oOpa3oBaHUs XUMHUS
Ha YpOBHE YINIyOJEHHOIO M3YyYEHMs] HANpaBJIE€H Ha pean3alii0 NPEeMCTBEHHOCTH
C MOCJICIYIOIIUM ATAroOM IMOJYyYEeHHUS] XUMHYECKOT0 00pa3oBaHMs B paMKax H3Y4YEHUS
CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKUX JUCIUIUIMH B By3aX U
OpraHu3alusIX CpPeaHero MmpodeccHoHabHOTO 00pa3oBaHus. B 3Tol cBsi3u u3yueHue
npeaMera « XUMUs» OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO HA PaCIIUPEHUE U YIiTyOJeHue
TEOPETHYECKOW W  TIPAKTHYECKOW  IMOJATOTOBKH  OOYYalOIIWXCS,  BBIOpaBIIUX
onpenenéHHbpld mpodmib 00ydeHUsl, B TOM YHCIE€ C TMEPCHEKTUBON IMOCIEIYIOIIEro
MOJIYYCHUSI XUMHUYECKOTO 00pa3oBaHWA B OpraHu3anusax MnpodhecCHOHATBHOTO
obOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanmii ®I'OC COO k mnmaHupyeMbIM
pe3ysibTatam OCBOeHUs (henepalibHONM 00pa30BaTEIbHON MPOTPaMMbl CPEIHEr0 OOIIETO
oOpa3oBaHus W3yUYEHUE MpeaMeTa « XUMUsS» OPUEHTUPOBAHO TaKyKe Ha pelieHue 3aaad
BOCIIUTAHUS W COIMAJIBHOTO Pa3BUTUS OOyd4aromuxcsi, Ha (opMuUpoBaHHE Yy HUX
OOIIEUHTEIUICKTYaTbHBIX YMEHHH, YMEHHMH palHOHAIW3alUd Y4eOHOro Tpyda u
0000OIIEHHBIX  CIIOCOOOB  JIESITEJILHOCTH, UMEIOIIUX  MEXIUCUUILUIMHAPHBIN,
HaAJNpPEeIMETHBIN XapaKTep.
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CocTraBnsomuMHA  TpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO W3yYCHHUS
SBIIAIOTCS YI1yOnaEHHBIE KYypChl — « Opranudeckast Xumus» u «O011as 1 HeopraHuyeckast
xumus». [lpu omnpeneneHud MOAXOAOB K OTOOPY M CTPYKTYpPHOW OpraHU3aluu
COJIEp KaHMUsl ATUX KYypCOB B IMpOrpaMMe MO XUMHUHU 32 OCHOBY IMPHUHATHI MOJIOKEHUS
dI'OC COO o paznuuusix 6a30BOro M yriayO0aEHHOTO YPOBHEH U3YUEHUS NIPEIMETA.

OcHoBY cozep:kanusi KypcoB «Opranndeckas xuMus» 1 «OO011as 1 HeopraHudeckast
XUMUSD» COCTABJISIET COBOKYNMHOCTb MPEIMETHBIX 3HAHUW M YMEHHM, OTHOCSIIUXCS
K 0a30BOMY YPOBHIO U3yUY€HUS MIpeAMETa. DTa CUCTEMA 3HAHUM TIOJIy4aeT ONpeIeIEHHOE
TEOPETUYECKOE TOTIOJTHEHHE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHIMA
00BEM (akTororuyeckoro marepuana. Tak, Ha yriayOJIEHHOM YpOBHE W3y4YEHUs
npeaMeTa o0ecriedyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEJIMYCHUS OO0BbEMA 3HAHMM
O XUMHUYECKUX DJIEMEHTAaX M CBOMCTBAX WX COCJUWHEHUW HA OCHOBE DACIHIMPEHUS U
yrayOneHus  MpeACTaBICHU O  CTPOCHMHM  BEIIECTBA,  XUMHMYECKOW  CBSI3U
U 3aKOHOMEPHOCTSIX TIPOTEKaHUSl PEaKIMii, paccMaTpUBAEMbIX C TOYKH 3PECHUS
XUMUYECKOM KHUHETHUKM M TEPMOJUHAMHUKHU. M3yueHue NEepHOJUYECKOTO 3aKOHA H
[lepuonuueckoit cUCTEMBbl XHMUYECKHX SJEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSIX O CTPOCHUM aToma. XUMHUYECKas CBS3b
OOBSICHAETCS C TOYKH 3PEHUSI SHEPreTHMUECKUX HM3MEHEHUU mpu €€ o0pa3oBaHUU U
pa3pylIeHUH, a TaK)KEe C TOYKU 3PEHUSI MEXaHU3MOB €€ oOpa3oBaHus. M3ydueHue Tumnon
peakuuii monoyiHgeTcsT (GOPMHPOBAHUEM TPEACTABICHUN 00 DIEKTPOXUMHYECKUX
MPOIIECCaX M BJIEKTPOJIU3€E PaCIIaBOB M PACTBOPOB BEWIECTB. B Kypce opraHuueckoi
XUMUU TPU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUN YIEseTcss 0co00e
BHHUMaHHE BoOmpocaM 00 D3JIEKTPOHHBIX A(DPerTax, O B3aUMHOM BIHSHUU aTOMOB
B MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Ocoboe 3HaueHue UMeeT TO, YTO Ha COJECpKAHUE KYpPCOB XUMHH YTIIyOJIEHHOTO
YPOBHSI M3Y4YEHUs JJIsi KJIAcCOB ompeneia¢HHoro mpoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakKTep JOMOTHEHUH K 00IIei cCucTeMe IPEAMETHBIX 3HAaHUM ) OKa3bIBAIOT
BIIUSIHUE CMEKHBIE TIpeMeThl. Tak, HampuMmep, B COJEpPKaHUM TpeaIMeTa sl KJIacCOB
XUMUKO-(DU3NIECKOTO Tpodusis 00JIbIoe 3HAYCHHE OYyAyT UMETh 3JIE€MEHThI Y4eOHOTO
MaTtepuaa 1o oomei xumuu. [lpu u3yuenun npeamera B JaHHOM CIIydae akIEeHT OyeT
C/eJlaH Ha OOIIHOCTh METOJIOB MO3HAHUSA, OOIIHOCTh 3aKOHOB M TEOPUH B XUMUU U
B (U3HUKE: aTOMHO-MOJICKYJISIpHAsi TeOpusl (MOJEKYJsIpHasl Teopust B HU3HKE), 3aKOHBI
COXpaHEHUSI MacChl U DPHEPTUH, 3aKOHBI TEPMOJUHAMUKH, DJICKTPOJIH3a, IPEACTABICHUS
O CTPOEHUH BEMIECTB U JPYTOE.

B To e Bpemsi B coiepkaHUHM MpeAMeTa IS KIACCOB XMMHUKO-OMOIOTUYECKOTO
npoduist OoNbIINN yACTbHBIN Bec Oy/eT UMETh OpraHndeckas xumus. B aTom cinydae
MIPEIOCTABIISETCS BOZMOXKHOCTH JIJIs1 00J1ee 00CTOATETLHOTO PACCMOTPEHHS XUMUYECKON
OpraHW3allid KJICTKH KaK OWOJOTUYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOJST,
K TpUMepy, TaKhe CTPYKTYpHBbIC KOMIIOHEHTHI, KaK JIUMUIbI, OCJTKH, YTJICBOIIBI,
HYKJIEMHOBBIE KHUCJIOTBI W Jpyrue. I[lpm 3TOM 3HaHHUS O COCTaBE M CBOMCTBAx
MPEJCTABUTENIEH OCHOBHBIX KJIAaCCOB OPraHMYECKUX BEHIECTB CIIYX,AaT OCHOBOM
JUTSI I3yYCHUSI CYIITHOCTH MPOIIECCOB (POTOCUHTE3A, IBIXaHUS, TTUIIEBAPEHUSI.
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B nmane ¢dopmupoBaHHs ~OCHOB HAay4HOIO MHPOBO33PEHUS, OCBOEHUS
OOIIEHAyYHBIX METOJIOB TIO3HAHUS W OMbBITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HAHWM W3y4yeHue mpenMera «XUMHUS» HAa  YrayOJEHHOM YpPOBHE OCHOBAHO
Ha MEXKIIPEAMETHBIX CBS3X C YYEOHBIMU MpEIMETaMH, BXOISIIMMH B COCTaB
npeaMeTHeIx  obmacteit  «EcTecTBeHHO-HayuyHBIE mpeAMeTh», «MaTtemaTnka U
uHdopmaTrka» 1 «Pycckuil sI3bIK U IUTEpATYPAY.

[Tpu n3ydeHnn yueOHOTo npeaMera « XuMus» Ha YITyOJIEHHOM YPOBHE TaKXkKe, KakK
Ha YPOBHE OCHOBHOTO M CpeHEro o01mero oopazoBanus (Ha 6a30BOM ypOBHE), 3aa4eii
MEPBOCTENICHHOW 3HAYUMOCTH SIBJISIETCS (OPMUPOBAHUE OCHOB HAyKHM XUMHU Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOW JEATEIHHOCTH 4YEJIOBEKa U
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYyJbTypbl. Penienue 3Toi 3aauu Ha yriiyOJI€HHOM
YPOBHE U3YUYEHHUS MPEIMETA NPEANOIAracT pealn3alnio TAKUX LEJIeH, Kak:

— (QopMupoBaHue  MpeACTaBICHUN: O  MaTepualbHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTHU SIBJICHUW IPUPOIBI, O MECTE XMMHH B CUCTEME
€CTECTBEHHBIX HayK W €€ BeAyllled poiau B OOECIEUEHUHM YCTOWYHMBOTO DPa3BUTHUS
YEeJOBEYECTBA: B PEIICHUU MPOOJEM SKOJIOTMYECKOM, SHEPreTUYECKOM W IMHUILEBOU
0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
UCTOYHUKOB DJHEPrud, B OOECHEYCHUH PAIMOHAIBLHOTO MPUPOJONOIH30BAHMUS,
B (h)OPMUPOBAHUHN MUPOBO33PEHHUS U OOIIEH KYJIbTYPhl YEIOBEKA, a TAKXKE IKOJIOTHIECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0OPOBBIO U IPUPOHOM Ccpelie;

— OCBOCHHME CHCTEMbl 3HAHUU, JICKAIIMX B OCHOBE XMMHUUYECKOW COCTABJISIIOIICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPA: PyHIaMEHTAIbHbBIX OHSATHUM, 3aKOHOB U TCOPUI
XUMHH, COBPEMEHHBIX MPEICTABICHUI O CTPOCHUHU BEIIECTBA HA PAa3HBIX YPOBHSX —
aTOMHOM, HMOHHO-MOJIEKYJISIDHOM, HaJMOJICKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX PEAKIHUN, O XUMHUYECKOM
PaBHOBECHH, pPacTBOpax M JUCIEPCHBIX CHCTeMax, 00 OOIIMX HAyYHbBIX MPUHIIMIIAX
XAMHUYECKOT O ITPOU3BOICTBA;

— (opMupoBanue y o0ydarmuxcs OCO3HAHHOTO MOHUMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMUYECKMX 3HAHUW JUIsi OOBSACHEHMs KIIOUEBBIX HACH U mpoOiem
COBPEMEHHOW XUMHUH, JJIsi OOBSICHEHUS W TPOTHO3UPOBAHUS SBJICHUN, HMEIOIINX
€CTEeCTBEHHO-HAYUYHYIO MPUPOAY; FPAMOTHOTO PEIICHUS MPOOJIEM, CBI3aHHBIX C XUMUECH,
MIPOTHO3UPOBAHUS, aHAJIM3a M OLEHKU C TO3UIMK HKOJOTUYECKON OEe30MacHOCTH
MOCJICACTBUM OBITOBOM M TPOW3BOACTBEHHOM JCATEILHOCTH UYEJIOBEKAa, CBSI3aHHOM
C XUMHUYECKHUM MPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOI BEIIECTB;

— yriyOJeHue TpeACTaBICHUM O HAy4YHBIX METOJaX IMO3HAHUSA, HEOOXOJAUMBIX
JUIsL TIPUOOpPETEeHHsS YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS
XUMUYECKUX SIBIICHUM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON AEATEIBHOCTU U
ITOBCEHEBHOM KU3HU.

B mnane peanmzanuu mepBooYepeIHBIX BOCIUTATEIBHBIX M PA3BUBAIONTUX (DYHKITANA
IIEJIOCTHON CHCTEMBI CPETHETO OOIIET0 00pa30BaHUs MPY U3YICHHUH TTPEAMETA « XUMUSD)
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Ha yriIyOn€HHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUe 1IN U 3a/1a4H,
KaK:

— BOCIUTaHHE YOCKIEHHOCTH B MMO3HABAEMOCTU SIBJICHUN TPHUPOMBI, yYBaKCHUS
K TIPOIIECCYy TBOpYECTBA B OOJACTH TEOPETUYECKUX W TMPHUKIIATHBIX HCCICIOBAHUN
B XUMHH, (OPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH;

— pa3BUTHE MOTHBAIMH K OOYYCHHUIO U MIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
Y CAMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEUESCKHUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTyaJlbHBIX M TBOPYECKHX
criocoOHOocTe oOydvaromuxcs, (GOPMUPOBAHHWE Y HUX CO3HATEIBHOTO OTHOIICHUS
K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpA30BaHHWIO KaK YCIOBHIO YCIICITHON
npoeCCUOHAIBHOW M OOIIECTBEHHOM JEATENbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

— (opMupoBaHUE YMEHHI 1 HABBIKOB pa3yMHOTO MPUPOJIONIOJIb30BAHUS, PA3BUTHE
HKOJIOTHYECKON  KYJIbTYpbl,  NPUOOpPETEHHWE  OmbiTa  OOIIECTBEHHO-TIOJIE3HOM
DKOJIOTHYECKOHN eI TCILHOCTH.

OO61iee 4KCIIO YacOB, PEKOMEHJIOBAaHHBIX JIJISI U3YUYEHUS XMUMHUHM Ha YTIIyOJICHHOM
ypoBue, — 204 gacos: B 10 knacce — 102 yaca (3 gaca B Hezeno), B 11 kmacce — 102 yaca
(3 yaca B HenelHO).



denepanbHas padouas nporpamma | Xumus. 10-11 kimaccesl (yriyOJI€HHBIA YPOBEHB)

COJEPXAHHUE OBYUYEHUS'

10 KJIIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[IpeameT W 3HaUYEHHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHE O MHOrooOpasuu
OPraHUYECKUX COCIUHECHUMU.

DNEeKTPOHHOE CTPOCHHME aTOMa YTriepojia: OCHOBHOE U BO30YXIEHHOE COCTOSTHUSI.
BaneHTHble BO3MOXHOCTH aToMa yrjaepoaa. XHMHUYECKas CBSI3b B OPraHHMYECKHX
COEIMHEHUAX. Tumpl TrUOpHIM3AlMM aTOMHBIX oOpOuTanei yriepona. MexaHU3MbI
oOpa3oBaHUs KOBAJICHTHOW CBsi3u (OOMEHHBIA H JOHOPHO-AKIENTOPHBIN). Turbl
MEePEKPhIBAaHUSI aTOMHBIX opOuTaned, 6- u m-cBsi3u. OnuHapHasi, JBOHWHAs U TpoWHas
cBs3b. CriocoObl paspbiBa CBsi3el B MOJIEKYJaX OpraHWYecKux BelmiecTB. [loHsTHe
0 CBOOOJIHOM pajivKaiie, Hykiieohuse u deKTpoduIe.

Teopust cTpoeHust oprannueckux coeanHeHud A.M. ByTiepoBa U COBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpE€ MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPTraHUYECKUX
coeMHEeHUN. MoJiekyysipHble W CTPYKTypHble (opmyibl. CTpyKTypHBIE (POPMYIIBI
pa3IUYHBIX BHUJOB: pa3BEPHyTas, COKpall€HHas, CcKeneTHas. M3omepusa. Bunbl
W30MEPHUM: CTPYKTypHas, MPOCTPAHCTBEHHAsA. DJEKTPOHHBbIE A(PPEKTh B MOJEKYJax
OpPraHUYECKUX COSAMHEHUN (MHAYKTUBHBIM U ME30MEPHBIN 2D (DEKTHI).

[IpeacraBnenrie o0  KiIacCU(PUKAIMM  OpPraHMYECKUX  BemiecTB.  [loHsTHe
o (yHkuoHanpHOM Tpynme. I'omonorus. I'omonmorundeckue psabl. CucTeMaTHyeckas
HOMeHKatypa opranndeckux coeauHeHuit (IUPAC) w TpuBHaidbHBIC Ha3BaHUS
OTACJBHBIX IPEACTABUTEIICH.

OcobenHoct W KiIaccu(uKanus OpraHuyYecKux peakuuid. OKHCIUTETBHO-
BOCCTAHOBUTEJBbHBIE PEAKIIMU B OPraHUYECKON XUMUMU.

JKCNepUMeHTAIbHbIE METO/IbI H3y4YeHHs BellleCTB M MX NpeBpalieHui

O3HakoMIIeHHE ¢ 00pa3liaMy OPraHUYeCKHUX BEILIECTB M MaTepHajiaMH Ha UX OCHOBE,
OMBITHl MO TMPEBPAIICHUI0 OPTraHWYECKUX BEIIECTB IPU HArpeBaHUM (IJIABJICHUE,
oOyTJIMBaHKE U TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJT OPraHUYECKHUX BEIIECTB.

Yriesoaopoasl

Ankanpl. ['omonormyeckuii psini  ankaHoB, oOmas ¢GopMmynaa, HOMEHKIATypa
U U30MEpUs. DJICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB, Sp3-
ruOpun3aiysi aTOMHBIX OpOuTajeil yriepoma, 6-cBsi3b. Korgopmepvi. Ousznueckue
CBOMCTBA aJIKAaHOB.

XUMHUYECKUE CBOMCTBA aJIKaHOB: pEaKIUM 3aMEIICHUs, H30MEpHU3alllH,
JNETUAPUPOBAHUS, IUKIW3ALUMA, THPOJIU3a, KPEKUHra, ropeHus. I[Ilpedcmasnenue
0 MexaHuzme peaxKyuil paouKkaibHO20 3aMeuyeHUs.

Haxoxnenue B mpupojie. CnocoObl NOJy4eHUs: U TPUMEHEHUE AJIKAHOB.

1
Kypcusom B TaHHOM TEKCTE BBIJIEICHBI JIIEMEHTHI COJICPKAHUS y4eOHOTO MaTrepHaia, KOTOphle H3y4aroTcCs
B 03HAKOMHTEILHOM IUTaHE M HE BKJIFOYAIOTCS B COCTaB IPEIMETHBIX pe3ynbTatoB ocBoeHus OOIT COO.



denepanbHas padouas nporpamma | Xumus. 10-11 kimaccesl (yriyOJI€HHBIA YPOBEHB)

Huknoankanel. OOmas ¢opmyna, HOMEHKIarypa W uzomepus. OcoOeHHOCTU
CTPOEHUS ¥ XWMHUYECKHX CBOMCTB MasbIX (IIUKIOMPOINAH, IMUKIO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKIOTeKCaH) NMKI0anKkaHoB. CrnocoObl MOMydyeHUs U TPUMEHEHUE
LUKJIOAJIKAaHOB.

Anxenpl. ['oMoyiormuecKuil psii  aJKeHoB, oOmmIas ¢opMmyna, HOMEHKIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYN AlIKCHOB, SP°-THOPHIH3ALIAS
aTOMHBIX OopOuTalie yriiepoaa, - U m-cBsi3u. CTPYKTypHasi U reoMeTrpuyeckas (1uc-
TpaHc-) u3oMepus. Ou3rueckrue CBOMCTBAa AJIKCHOB. XUMHUCCKUE CBOMCTBA: PEaKIIUU
MIPUCOEANHEHNUS, 3aMELICHUS B O-IIOJIOKEHHE MPU ABOMHOMN CBS3M, MOJUMEpPU3ALUNA U
okucnenus. [lpeocmagnenue o mexanuzme peakyuu 31eKmpoPuibHo20 NPUcoeOUHeHuUsl.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIMu Ha JBOMHYIO CBsi3b. CHOCOOBI
NOJIYYEHUS] U IPUMEHEHHE AJIKEHOB.

Anxanuenbl. Krnaccupukanus ankaaueHoB (CONPSHKEHHBIE, HW30JUPOBAHHBIE,
kymyauposannvie). OCOOCHHOCTH 3JCKTPOHHOTO CTPOCHHMS W XHMHYECKHUX CBOKCTB
conpspk€HHBIX nueHoB, 1,2- u 14-nmpucoenunenue. Ilomumepusanus conmpsKEHHBIX
nueHoB. CriocoObl MOIy4eHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMoyiormdeckuil psij aJkuHOB, oOmias Gopmyia, HOMEHKIATypa
U HU30MepHUsl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKUHOB, SP-
ruOpuau3aiusi aTOMHBIX opOuTanei yriepoma. Dusmyeckue CBOWCTBA AJIKHHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHM MPUCOCAMHEHMS, TUMEPU3AaLUU W TPUMEpHU3ALH,
okucieHusA. KuCIOTHbIE CBOMCTBA AJKWHOB, MMEKOIIUX KOHIIEBYK) TPOMHYIO CBS3b.
KauecTBeHHble peakuuyu Ha TpoWHYyIO cBs3b. CrocoObl MOMY4YEHUS U NPUMEHEHUE
AJIKUHOB.

ApomaTtrueckue yrieBoJopoabl (apeHsl). ['omonoruueckuil psif apeHoB, oO1as
dbopmyrna, HOMEHKJIATypa U U30Mepusl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30Ma. [lpasuno apomamuunocmu, npumepvl apoMamuidecKux coOeOUHeHUl.
®du3nyeckre CBONCTBA apeHOB. XUMHUYECKHE CBOMCTBA O€H30Ja W €ro TOMOJIOTOB:
peakiuu 3aMelleHuss B OCH30JIbHOM KOJIbLIE M YTJEBOAOPOJHOM pajuKalie, peakiuu
OPUCOEINHEHHUS, OKHCIIEHHE TOMOJIOTOB OeH3ona. [lpedcmaénenue o mexanusme
peaxyuti 21ekmpoduivrHoco 3ameujenus. llpencrapienre 06 OpUEHTUPYIOUIEM JIEUCTBUU
3aMecTuTeNled B OCH30JIbHOM KOJIbIIE Ha MpPUMEPE AJIKWIbHBIX PaJUKaJOB,
KapOOKCUIIbHOW, THUAPOKCWIBHOW, aMHUHO- W HUTPOTPYIIIbl, aTOMOB TaJIOTCHOB.
Oco0EHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepusauust ctuposna. CrocoObl
NOJIYYEHUS] M IPUMEHEHUE ApOMATUYECKUX YIJIEBOJOPOOB.

[Mpuponusiii ra3. [lonmyrtHeie HedTsHBIE Ta3pl. HedTh u €€ mpoucxoxkieHue.
Kamennslii yroap M mpoaykTbl ero mnepepabotku. CrocoObl nepepaboTku HePTH:
MEPETOHKA, KPEeKUHT (TePMUYECKUN, KaTaUTUYCCKUN), PUPOPMUHT, MHPOIH3.
[IpoyKkThl nepepabOTKH HEPTH, UX TPUMEHEHUE B IPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY Pa3IUYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DJIEKTPOHHOE  CTPOEHUE  TAJOIEHIPOU3BOJHBIX  YIVIEBOAOPOAOB.  Peakiuum
3aMENIEHUs TrajJoreHa Ha TUIPOKCOTPYIILY, HUMPOSPYANY, YUAHOSPYNNY, AMUHOSDYNNY .
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I[CﬁCTBI’IC Ha TaJOrcHIpou3BOJHBIC BOAHOIO MW CIHPTOBOro pacTBOpa HIéJ'IO‘H/I.
B3aHMOHCﬁCTBHC JUTraJIOrCHaJIKaHOB C Maramcm n OHMHKOM. Tlonsmue
0 MmMemajloopcaHu4ecKux COCOUHEHUSIX. Hcnonb3oBanue raJIOrCHIIPOU3BOJIHBIX
YIJICBOAOPOA0B B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKUX BCIICCTB.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M X MpeBpaleHuii

N3ydenne pu3HUECKUX CBOMCTB YTIEBOIOPOAOB (PaCTBOPUMOCTH), KA4ECTBCHHBIX
peaxiuil yriaeBo0poA0B Pa3IMUHBIX KIaccoB (oOeciBeunBanne OPOMHOM UM HOJAHOMN
BOJIBI, pacTBOpa TIepMaHTaHaTa Kajus, B3aUMOJICHCTBHE aleTHIeHA C aMMHAYHBIM
pacTtBopoM okcusia cepedbpa(l)), kadecTBeHHOE OOHApy)XEHHE YIJIepoJia M BOJOPOJIa
B OPraHWYECKUX BEIIECTBAX, IOJYYCHHE OTWJICHA W W3yYEeHHWE €r0 CBOWCTB,
o3HaKoMJIeHUE ¢ KosutekiusiMu «HedTe» u «Yroiby, ¢ o0pa3iiamu MiacTMacc, KaydyKoB
U PpE3UWHbI, MOJEITUPOBAHMUE MOJEKYJl YIJIEBOJOPOJOB M TallOTCHIIPOU3BOIHBIX
YIJI€BOJIOPOIOB.

Kucsopoacoaep:kammue opranudeckKue coeIuHeHus!

[IpenenvHbie ogHOATOMHBIE CIUPTHL. CTpOCHUE MOJIEKYI (Ha IpUMEpPEe METaHoJIa U
staHona). ['oMmonormueckuit psna, oOmas ¢opMmyrna, H30MepUs, HOMEHKJIATypa
u kinaccuduxanua. Du3NUecKHUe CBONCTBA TMPEACIbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHbeie CBSI3M MEXIYy MOJIEKYJIaMH CHUPTOB. XMMHUYECKHE CBOMCTBA: PEAKIUU
3aMEIeHUs], JECTUIPATAIMKM, OKHUCJICHHS, B3aUMOJCUCTBHE C OPraHUYECKUMH U
HEOPTaHUYECKUMH KUcToTaMu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIHPTHI.
JleficTBue 2TaHOJa W METaHOJAa Ha oOpraHu3M uenoBeka. CrocoObl TONY4YCHHUS U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

IIpocteic »¢dupsl, HOMeHKmaTypa W wu30oMepusa. OcoOeHHOCTH  (U3UUISCKHUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbI€ COUPTHI — STUIICHTJIUKOJIb U TIuliepuH. Du3nueckue u XuMUYeCKUe
CBOMCTBA:  peaklUMM  3aMCIICHUS, B3aUMOACHCTBHE C  OpPraHUYECKUMHU U
HEOPTaHWYECKUMH KHCJIOTaMH, KauyeCTBEHHAs pPEakKiMsi Ha MHOTOATOMHBIE CIHUPTHI.
llpeocmasnenue o mexaumusme peakyuili HyKIeo@uibHo20 3amewjenus. JlenicTBue
Ha Opra"u3M 4esioBeka. CriocoObI MOTy4eHUs M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYMIBI U O€H30JIbHOTO
anpa. ®Ousnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHYECKUX CBOMCTB (peHoma.
KauectBennnle peaknuu Ha (eHos. TokcuuHOCTh (eHona. CrmocoObl MOTydYeHUs |
npuMeHeHue ¢penosna. enondopmanbaeruaHas cMoa.

KapOoHwnbHbIE COCTUHEHUS — aNbACTUABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpynmbl. ['OMOJIOTHUECKHE PSAbl alNbJACTUIOB U KETOHOB, O0OIIas
dbopmyna, nzomepusi 1 HoMeHkiatypa. dusnyeckne CBOWCTBA abJIETUIOB U KETOHOB.
XUMUYECKHE CBOMCTBA QJbJETUJIOB U  KETOHOB: PEAKIUU NPUCOECAUHEHUSI.
llpeocmasnenue o mexanuzme peakyuii HyKieo@uibHo2o npucoeourenusi. OKUCIEHUE
aNBJICTUIOB, KAYeCTBEHHBbIC peakiuu Ha anpAeruabl. CrmocoObl TONydeHHs U
MPUMEHEHUE aIbJACTUIOB U KETOHOB.
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OOHOOCHOBHBIE TMpefelibHbIe KapOOHOBBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepuss u HoMmMeHkiatypa. dusmdeckue CBOWCTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KAapOOHOBBIX KHUCJIOT. BomopomHbsie CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOMCTBA,
peakiusi ASTepuUKAMM, PEaKIUd C y4aCTHEM YIJIEBOJOPOJIHOTO  paguKaa.
Oco0eHHOCTH CBOMCTB MYpPaBbUHOUN KHUCJIOTHI. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmMpuiax.
Mmuoroo0Opa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOMCTB HEMNpPENEIbHBIX MU
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHUCIJIOT, TUJIPOKCUKAPOOHOBBIX
kucnot. [lpencraButenu BhICIIMX KapOOHOBBIX KUCIOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJIEUHOBAsl, JIUHOAEBAs, TUHONEH08as KUCIOThL. CrnocoObl MOJIydeHHUs M NPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Cnoxsble 3¢Qupbl. ['oMonormyeckuid psn, odmas ¢opMmyna, H30MEpUs U
HOMEHKNaTypa. U3N4ecKre 1 XMMUYECKUE CBOKMCTBA: THAPOJIN3 B KMCIIOW U IIEITOYHOU
cpene.

Kupsl. Crtpoenue, (u3mueckre U XUMHYECKHE CBOMCTBA >KUPOB: THUIPOJIH3
B KUCIION U 1eno4Hou cpene. OCOOEHHOCTH CBOWMCTB KHUPOB, COAEpKAIIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KACIIOT. JKHUpBI B IpUpoIE.

MpbI1a Kak COJM BBICIINX KapOOHOBBIX KHCIIOT, MX Mololiee aerctBue. [lonsmue
o cunmemuyeckux morowux cpeocmaax (CMC).

OO6mras xapaktepucTtuka yriieBojoB. Kiaccudukaius yrieBogoB (MOHO-, -
U nosiMcaxapuabl). MoHocaxapuIpl: TIOKo3a, (pyKTO3a, earakmosa, pubosd,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoXJeHHe B mpupoje. DOTOCHHTE3.
Onmuueckas uzomepus. Konvuamo-yenwas maymomepusi Ha npumepe MOJeK) bl
enoKo3vl, npoekyuu Xeyopca, a- u [-aHomepvl 2n10KO3bl. XUMHUYECKHE CBOMCTBA
[JIFOKO3Bl: PEAKLMM C Y4YaCTHEM CIHUPTOBBIX M aJIbJAETHMAHON TpYyNIl, CIHUPTOBOE U
MOJIOYHOKHCII0€ OpoxkeHue. [IpuMeHeHune ritoKko3bl, €€ 3HaU€HUE B )KU3HEEATEIbHOCTH
opranusma. Jlucaxapuuapl: caxapos3a, MajabTo3a U .Jakmo3a. BoccTaHaBiuBaromue H
HEBOCCTaHaBIIMBAlOIIKE Iucaxapubl. ['uaponns aucaxapuaos. HaxoxieHue B mpupo/ie
u npumenenue. [lonucaxapuipl: Kpaxmajna, INIHMKOTeH U 1emnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, IIMKOTeHa U EeUTI0103bl. PU3NYecKre CBOMCTBA KpaxMalia u
LEJUTI0NIO3bl. XMMUYECKUE CBOWCTBA Kpaxmajia: THUAPOJIN3, KaueCTBEHHas peakius
C uoAoM. XHMHYECKHE CBOMCTBA IEJUIIONO03bl: THAPOJIN3, TNOJydeHHe 3(PUpoB
11eJUTr010361. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCIePUMEHTATbHBIC METOAbI H3Yy4YeHHs BEelIeCTB M X NPeBpaleHHil

PacTBOpUMOCTB pa3IMUYHBIX CIIUPTOB B BOJE, B3AMMOJICHCTBHE 3TAHOJA C HATPUEM,
OKHUCJIEHHE OTUJIOBOTO CIHUPTAa B ANBJEIMJ] Ha pPacKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJIEHHE JTWJIOBOIO CIHpPTAa JUXPOMATOM Kajius (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE pPEAKUWW Ha ajpAerujpl (C TUIPOKCHIOM
muammuncepeopa(l) n rugpokcuaom meau(Il)), peakmust roumnepuHa ¢ TUAPOKCHIOM
meau(Il), xuMuyeckne CBOMCTBA pacTBOPA YKCYCHOM KHCJIOTBI, B3aWMOJEHCTBUE
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pacTBopa IIOKO3bl ¢ rujpokcugoM meau(ll), B3aumopeiicTBre Kpaxmanaa ¢ HOAOM,
pelieHne SKCIePUMEHTANIBHBIX 337a4 1o TeMaMm «CrnupThl U (heHomb, «KapOoHoBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI».

A3oTcoaep:xaniue OpraHnyecKue coeTMHeHust

AMHHBI — OpraHMYeCKHE IPOM3BOJHBIC amMMuaka. Kiraccudukanus aMUHOB:
anuaTUUecKue U apoMaTHyecKue; MepBUYHBIC, BTOPUYHBIE U TpeTudHbie. CTpoeHHE
MOJICKYJ, oOmias Qopmynia, W30MepHs, HOMEHKIATypa W (U3NYECKHE CBOKMCTBA.
XHUMHYECKOE CBOMCTBA aM(PaTHUECKMX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKUIIMPOBAHNE,
B3aMMO/ICHCTBUE TIEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTON. COM aJKHIaMMOHHUS.

AHWIMH — TIpeACTAaBUTE]Ib aMHUHOB apomaTudeckoro psjga. CTpoeHHE aHWIMHA.
B3aumHoe BiMsSHUE TPYIN aTOMOB B MoOJieKyse aHuianHA. OCOOCHHOCTH XMMHUYECKHX
cBoiicTB aHuiauHa. KadyecTBeHHBIC peakuuu Ha aHWIMH. CHocoObl TONYYCHHUS H
npuMeHeHue anudaTtuieckux aMuHoB. [loaydeHne aHuiInHa U3 HUTPOOEH30J1a.

AmvuHokuciotel. HoMmenknatypa u mzomepus. OTAeNbHBIC TPEICTABUTEIN (-
AMUHOKHCIIOT: TJIMIUH, alaHuH, ()eHUNaNaHUH, Cepu, aymamuHo8as KUCIoma, JU3UH,
yucmeun. Onmuuecxkas uzomepus amuroxuciom: D- u L-amunoxuciomor. uznyueckue
CBOMCTBA aMHHOKHCIIOT. XHMMHYECKHE CBONCTBA aMHUHOKHCIOT Kak aM(pOTEPHBIX
OpraHUYeCKUX COCIUHCHHUH, peakius IOJUKOHJICH A, OOpa3oBaHWE IENTHIHON
cBs3u. buonmorndeckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 U THIAPOJIN3 MEITHIOB.

benku xak npupoaHbie moauMepsl. [lepBruyHas, BTOpuYHas U TPETHYHAS CTPYKTypa
OcenkoB. XWMHUUYECKHE CBOMCTBa OEJKOB: THIPOJIM3, JCHATypalus, KadeCTBCHHBIC
peaKIuy Ha OeJIKH.

THousmue 00  azomcoolepicawux — 2emepoyUKIUYECKUX COCOUHEHUSIX.
Tupumuounossie u nypunosvie ocnosanus. Hyxkneunosvie xuciomol.: cocmas, cmpoeHue
u buo02u4ecKas poib.

JKCcNepUMEeHTAIbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX NMpeBpalleHnH

PactBopenue OenkoB B BOJie, JeHATypalusi OCJIKOB NMPU HArpeBaHUM, IIBETHHIC
peakiuu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «A30TCOepKaIue
OpraHUYeCKue COeIUHEHU» U «Pacrio3HaBaHWe OPraHUYECKUX COCTUHEHUI.

BricokomoJieKyIsIpHbIE COeIMHEHUS

OCHOBHBIC TMOHSITUSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIMMEPHU3aIUH, CPEIHSSA MOJIEKYJISIpHAS Macca.
OCHOBHBIE METOJIbl CMHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJUMEPU3ALUs U
noJIMKoHJieHcauust. [Ipedcmaeénenue o cmepeope2yisipHOCMU U  HAOMOJEKYIAPHOL
CMpPYKmype NoauMepos, 3d8UCUMOCIb CEOUCME NOIUMEPOE OM UX MOJEKYIAPHO2O0 U
HAOMOJEKYNAPHO20 CIPOEHUS.

[Tonumepubie  matepuanbl.  [lmactmMacchl  (MOAMATUIIEH,  MOJUIIPOIIMJIEH,
MOJIMBUHWJIXJIOPHI, MOJIMCTUPOII, MOJIMMETUIMETAKPUJIIAT, MOJIMKAPOOHATHI,
noJIMATUIICHTEpePTaNIarT). Y TUiIM3auus U nepepadoTka MmiacThKa.

DnacToMepbl: HATypaJbHbIM KayudyK, CHUHTETHUECKHE Kayuyyku (OyTaJIHeHOBBIH,
XJIOPOTIPEHOBBIH, U30MIPEHOBBIN) U cuiukonsi. Pesuna.
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Bonokna: HaTypasibHbBIE (XJIOTIOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUECKHE (KalpOH U JIaBCaH ).

Tonumepor cneyuanvbHoco HazHaveHus (me@uoH, Keeiap, 1eKMponposoosujue
noaumepwbl, buopasiazaemvle NOJUMEPHL).

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUA BCIIECTB U UX HpeBpameHm“d

O3HaKoOMJICHHE C 06p33HaMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IILIaCTMACC,
Kay49yKOB, PpCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Pacno3HaBaHue MmiIacTMacc v
BOJIOKOH).

PacuérHble 3agaun

Haxoxxmenne MoneKyIsspHOi (hOpMyITbl OPTaHHYECKOTO COSTUHEHUS 1T0 MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIIIAX B €T0 COCTaB, HAXOXJACHHE MOJICKYJISIPHON (OpPMYIIBI
OpPraHUYECKOT0 COEIUHEHUs Mo Macce (00bEMY) MPOIYKTOB CTOPAHMS, [0 KOJIHUYECTBY
BemecTBa (Macce, OOBEMY) TMPOJAYKTOB PEAKIUH W/WUIM HMCXOJHBIX BEILECTB,
YCTaHOBJICHHE CTPYKTYpHOU (OpPMYJIbI OpPraHMYECKOTO BEIIECTBA Ha OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJIYUYCHHS, OTIPEICIICHUE JOJIN BBIX0/1a TIPOAYKTa
pPEaKIUK OT TEOPETUIECKH BO3MOKHOTO.

Me:xnpeamMeTHble CBA3M

Peanm3annst MeXIpeaOMETHBIX CBSA3€H NPU H3YYCHUM OPraHUYECKOW XUMHUU
B 10 Ky1acce ocyliecTBIsETCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK U MOHATHI, NPUHATHIX B OTACJIBHBIX NPEIMETAaX €CTECTBEHHO-HAY4YHOIO
LUKJIA.

OOmue ecTecCTBEHHO-HAy4YHbIE MOHATUA: SBJIIEHHE, HAy4yHBIM (akT, rumoresa,
TEOpus, 3aKOH, aHajdu3, CHUHTE3, KiIaccupukauus, HaONIOJCHUe, HW3MEpPEHHeE,
HKCIIEPUMEHT, MO/IEJIb, MOJICIIUPOBAHUE.

®u3uka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTrETUYECKUI
YPOBEHb, BELIECTBO, TEIO, O0BEM, arperaTHO€ COCTOSHUE BEUIECTBA, (PU3NUYECKUE
BEJIMYMHBI, €UHULIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsl, Macca.

buonorusi:  kierka, opraHu3M, OJKOcuUcTeMma, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(HBIA W TEeTepOTpO(dHBIA TUN NHUTAHUS, OpPOKEHUE,
(dboTOCHUHTE3, IbIXaHHE, OCJIKH, YIIIEBOIbI, JKUPbI, HYKJIEUHOBBIE KUCJIOTHI, (PEPMEHTHI.

['eorpacdusi: mose3Hple HCKONaeMble, TOILUIHUBO.

TexHOnorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO MUTAHUS, MOIOIIUE
CpEIICTBA, MaT€pUabl U3 NCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckne 0OCHOBbI XMMHUU

AtoM. CocTaB aTOMHBIX sjiep. XUMHUECKU 31eMeHT. U3otomnbl. KopnyckynsapHo-
80IHOBOU  OyanusM, O08olUcmeenHas npupooa 3nexkmpona. CTpOeHUe 3IEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPTETUUECKUE YPOBHU U MTOAYPOBHU. ATOMHBIC
opoutanu. Knaccudukanus XMMHUUECKUX 3JIeMEHTOB (S-, p-, d-, f-amementsr).

13
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Pacnipenenenne 3JIeKTPOHOB MO aTOMHBIM OpPOUTANSAM, NPUHYUN MUHUMYMA IHEPSUlU,
npunyun Illaynu, npasuno Xynoa. DNEKTPOHHBIE KOH(PUTYpallud aTOMOB 3JIEMEHTOB
MEPBOTr0O—YETBEPTOIrO NEPUOOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUU, DJIEKTPOHHBIE
KOHpUrypauu HWOHOB. [lowamue 06 dSHepeuu uoHU3AYUU, DHEPSUU CPOOCMBA
K 91eKmpOoHy. DIEKTPOOTPULIATEIbHOCTD.

Ilepuonuueckuit 3akoH u llepuonnueckas cucTeMa XUMHUYECKUX JJIEMEHTOB
J.1. MengeneeBa. CBs3b mNepuoanueckoro 3akoHa u llepuogumyeckoil cucTeMbl
XUMHYECKUX DJIEMEHTOB C COBPEMEHHON TEOPHUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS! CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpynmaM W [epuoAaM. 3HAYEHHE MEPUOAMYECKOr0  3aKOHa
JI.1. Menneneena.

XuMuyeckass CBS3b. BHIBl XMMHYECKOHM CBSI3U: KOBAJEHTHAs, HWOHHA,
MeTayuinueckas. MexaHu3Mbl  00pa3oBaHUS  KOBAJICHTHOM  CBSI3U:  OOMEHHBIN
YU JOHOPHO-AKIENTOPHBIA. DHEPTrUsl W JJIMHA CBs3U. [loNspHOCTH, HANPABICHHOCTH
M HaChIIAEMOCTh KOBAJEHTHOW cCBsA3UW. Kparneie cBa3u. Bonpopoanas cBs3b.
MexMONeKyIspHbIE B3aUMOIECHCTBHUS.

BajleHTHOCTP W BaJleHTHbIE BO3MOXXHOCTU aTOMOB. [ ubpuouzayus amomHbix
opoumaneti. CBSI3b 3JIEKTPOHHON CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuUMepe COeTMHEHUI 3JIEMEHTOB BTOPOTO MEPHUOA).

[IpeacraBinenre 0 KOMIUIEKCHBIX coeluHEeHHsIX. CoCTaB KOMIUIEKCHOIO HOHA:
KOMILJIEKCcOoOOpaszoBarenb, Jura"abl. Koopounayuonunoe uucio. Homenxnamypa
KOMNJIEKCHbIX ~ COeOUuHeHull.  3HAYeHUEe KOMIUIEKCHBIX  coenuHeHuit. [lonsitue
0 KOOPJAMHAIMOHHON XUMHH.

BemectBa ~ MOJEKYJISIpHOTO M HEMOJIEKYJSIPHOTO  CTpoeHMsl.  Twumbl
KPUCTAJUIMUECKHUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonsitTue o pgucnepcHbIXx cucremax. HWcTtuHHbIE pacTBOpbl. [Ipedcmasnenue
0 Konnouousix pacmeopax. CrnocoObl BIpaXKEHHUsI KOHIEHTPALlMU PaCTBOPOB: MaccoBast
JIOJIs1 BEILIECTBA B pacTBOPE, MOJISIpHAsT KOHIIEHTpaIys. HacklllieHHbIE U HEHACHIILICHHBIC
pPacTBOPBI, pACTBOPUMOCTh. KprcTaIIOTHApaTHI.

Knaccudukanuss m HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBHUANIbHBIC
Ha3BaHMS OTJICJIbHBIX MPEACTaBUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccuduxarms XuMruaeckux peakiuii B HEOPraHWIECKON M OPTaHUYECKON XHUMHUH.
3aKOH COXpAaHEHUsI MACChl BEMIECTB; 3aKOH COXPAHEHUSI W MPEBpAIICHUS SHEPrUU
Ipu  XUMHUYECKUX  peakuusx. TemioBble APPEeKTbl XUMHUYECKUX  PEaKIui.
TepMoXxuMUYECKUE YPABHEHUS.

CKoOpoCTh XMMHUYECKON peakiuu, €€ 3aBUCHUMOCTh OT Pa3jIMYHBIX (PAKTOPOB.
['oMoreHHbIe U TeTEpOreHHbIe peakunn. Katanus n katanu3aTtopsl.

OOpatumple U HeoOpaTUMBIE pPEAKIMU. XHWMHUYECKOe paBHOBecwe. Koxcmanma
xumuyeckoeo paenogecus. DaKTOppl, BIUAKOIME HA MOJ0XKEHUE XHUMHUYECKOTO
paBHOBECHA: TEMIIEpaTypa, MAABJICHWE M KOHLEHTPALMM BEIIECTB, YYacCTBYIOIIUX
B peakuuu. [Ipunnun Jle Ilarense.
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Onextposmtuueckas aucconuanusi. CHibHbIE U cladbie 3JeKTponuThl. CTETeHb
nucconanuu. HMouwnoe npouszsedenue 600vi. Cpena BOIHBIX PACTBOPOB: KUCJIOTHAS,
HeWTpanbHas, menounas. Bomopoansiii mokasarens (pH) pactBopa. I'maponus coleid.
Peakiiuu nonHoro oomeHa.

OKUCANTETBLHO-BOCCTAHOBUTENbHBIE peaknuu. CTeneHb OKUCIeHUsA. OKUCIUTEND U
BOCCTAHOBUTEN. [Ipo1iecchl OKMCIEHNs M1 BOCCTAHOBIICHUS. BaxkHENIINE OKUCIIUTENN U
BOCCTAaHOBUTEIN. MeTO/ 3JEKTPOHHOIO OanaHca. DJIEKTPOIN3 PacCTBOPOB U PACILIABOB
BEILIECTB.

JKCIepPUMEHTATbHbIC METOIbI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

Pa3noxenne mnepokcuaa BOAOpOAA B INPUCYTCTBUU KATaIU3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEACHUE PEAKIUNA HOHHOTO OOMEHa, ONpeJeieHHE
Cpellbl paCTBOPOB C IOMOIIBIO UHAMKATOPOB, U3yUYECHHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKON PEAKIINH U MOJIOKEHNE XUMAYECKOTO PABHOBECHS.

Heoprannuyeckas xumus

[Tonoxxenne HemeTrauioB B Ilepmogmyeckold CUCTEME XUMHUYECKUX AJIEMEHTOB
J.. MeHnneneeBa M OCOOEHHOCTH CTPOCHUS HMX aToMOB. DU3WYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha TMpUMeEpe KHuciopona, cepbl, docdopa u
yrieponaa).

Bonmopon. Ilomydenwe, ¢usndeckue HW XHMHYECKHE CBOWMCTBA: peaKIuu
C METaJUlaMM UM HEMETaJUIaMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. ['mapunsl. TonausHvie
971eMEeHMbl.

lanorensl. Haxoxxnmenue B mpupoje, CmocoObl MOMydeHus, (U3MYECKue u
XAMUYECKUE CBOMCTBA. ['amoreHoBogopoAbl. BaxHeHnne KucIopoacoaepKaniyue
COCIIMHEHUS TaJloreHoB. JlabopaTopHbIE W TMPOMBINIJICHHBIE CHOCOOBI TMOJYYCHUS
rajioreHoB. [[puMeHeHre rajJoreHoB U UX COSAUHEHUM.

Kucnopon, o3on. JlabopaTtopHble ¥ TPOMBIILJIEHHBIE CIOCOOBI TOJYYEHUS
kuciopoaa. Ouznueckue 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHE KUCIOPOJa U 030HA.
OKcHuIbl ¥ IEPOKCHU/IBI.

Cepa. Haxoxaenue B pupojie, CriocoObl MoayueHus, GU3NIECKUEe U XUMUUECKUE
cBorictBa. CepoBonopo, cynbhuabl. Oxcun cepri(1V), okcun cepri(VI). CepHucras u
CEpHasi KUCJIOTHI U UX cou. OCOOEHHOCTH CBOMCTB CepHOIl KUCIOTHI. [IpuMeHeHue cepbl
U €€ COCIMHCHUM.

A3oT1. HaxoxaeHnue B mpupojie, CrnocoObl MoaydeHus, GU3NIeCKue U XUMUYECKUe
cBOMCcTBa. AMMUAK, HUTPUIbI. OKCUJIBI a30Ta. A30THCTAas U @30THASI KUCIIOThI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCHOTHI. lIprMeHeHHe a3oTa U ero CoeAMHEHHH.
A30THBIEC yJI00pEHUSI.

®ochop. Haxoxaenue B HOpUpPOAE, CHOCOOBI MONYy4YeHHs, (PU3HUECKHE
u xumuueckue cpoictBa. ochunbl u pochun. Oxcuasl hocdopa, bochopHas KucaoTa
u e€¢ comu. Memaghocghopnas u nupogocgopras kucromel, gocgopucmas
u gocpopnosamucmas kuciomol. Ilpumenenue Qochopa W €ro CoeIUHEHUH.
dochopHbIe YI0OpEHUSI.

15



denepanbHas padouas nporpamma | Xumus. 10-11 kimaccesl (yriyOJI€HHBIA YPOBEHB)

VYriepoa, HaxoxJieHue B mpupoze. AmioTpornssie Moaudukanuu. Gusndyeckue u
XUMUYECKAE CBOWCTBA TIPOCTHIX BEIIECTB, OOpa30BaHHBIX yriepomoM. Okcun
yraepoaa(ll), okcua yraepona(IV), yrogpHas kuciora U €€ coiau. AKTUBHPOBAHHBIM
yIroJib, aocopoyus. Dynnepenvi, epagen, yerepoonvie Hanompyodxku. IlpuMeHeHUE
IIPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIEPOJIOM, H €r0 COEAUHEHUH.

Kpemunii. Haxoxknenne B npupoae, CrmnocoObl MOdMydeHus, (HU3NIeCKue
u xumuueckue cpoiictBa. Oxcup kpemHusi(IV), kpeMHueBas KUCIOTa, CUIMKATHI.
[IpuMeHeHne KpeMHUS U ero coequHeHnii. CTEKII0, ero Mojay4YeHHe, BUIbI CTEKJIA.

[Tonoxxenne wmetamwioB B llepuonnueckodl cHCTEME XHUMHYECKHX SJIEMEHTOB.
Oco0OEeHHOCTH CTPOCHHMS AIEKTPOHHBIX 000JI0YEK aTOMOB METAIUIOB. Pacnpocmpanenue
XUMUYECKUX 2]IeMEeHmOos-Memannos 6 3emHou kope. OO0mme (U3MUECKUE CBOMCTBA
MetasuioB. [Ipumenenre MetamioB B ObITYy U TexHUKE. CIUTaBbl METAJIIOB.

DJIEKTPOXUMHUUECKUN psii HampsKeHU meTtauioB. OO0mme cnocoObl MOTy4YeHUs
METAJUIOB: TUAPOMETAJUIYPrus, MUPOMETAIUTYpPrUsi, JJeKTpoMeTautyprus. llonarue
0 KOoppo3u# MeTaiioB. CriocoObl 3aIUThI OT KOPPO3UHU.

O6mass xapakrepuctuka wMetawioB |A-rpynmsl Ileproguyeckoil  cucTembl
XUMUYECKUX 37eMeHTOB. Hartpuii u kanuii: mosiyueHue, (U3MUECKUEe U XUMUYECKUE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mrass xapakrepuctuka wmetaioB |lIA-rpynmer  [lepuogudeckoit  cucTemsl
XUMHUYECKUX AJIEMEHTOB. MarHuil u Kajblui: MOJy4eHHE, PU3NUECKUEe U XUMUUYECKUE
CBOIWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M UX coeAuHEeHHH. JKECTKOCTH BOABI U
CIIOCOOBI €€ YCTpaHESHHUS.

AIOMUHMIA: TIONMy4YeHUe, (PU3NYECKUe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE
MIPOCTOrO BELIECTBA U €r0 COeAMHEHUNU. AMQOTEpHBIE CBOMCTBA OKCHUIA U THAPOKCUIA
AJIOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OO6miast  xapakTepucThka  MeTauioB  moOouHbix  noxarpynmn  (b-rpymm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3MUeCKUe M XMMHUYECKHE CBOWCTBA XpoMa MU €ro coeauHeHul. OKCUIbl U
rugpokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomMarsl u JUXpPOMATHI,
MX OKHCJIUTEIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

DOU3NYECKME U XMMUYECKUE CBOMCTBA MApPraHlla U €ro COeAUHECHUN. Baxuenmue
coenuHenus  mapranna(ll), wmapranuna(IV), wmapranna(VI) wu  wmapranma(VID).
[IepmaHraHat Kajius, €ro OKMCIUTEIbHBIE CBOMCTBA.

OuU3MYECKUEe U XUMHYECKME CBOWCTBA Xeje3a M €ro coeauHeHuil. OKCHUbI,
rugpokcuasl U conu xkeneza(ll) m xeneza(Ill). IlomydyeHue u mpUMEHEHHE Keje3a
Y €ro CIUIaBOB.

Ou3nUecKne U XUMHUYECKHE CBOWCTBA Menu U €€ coeauHeHui. llomydenue
Y IPUMEHECHUE MEIU U €€ COCTMHECHUN.

[uHk: nonyyenue, GpuU3HMUEeCKUe U XMMUYEeCKrue cBOMCTBAa. AM(pOTEpHbIE CBOMCTBA
OKCHJA Y TUJIPOKCUJA LIMHKA, TUAPOKCOKOMIUIEKCHl IMHKA. [[puMeHeHne IUHKA U €ro
COEJIMHEHUMH.
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JKCcNepUMeHTAIbHbIE METO/IbI N3y4YeHHs BellleCTB M MX NMpeBpalieHui

Nzydenne oOpa3lioB HEMETAUIOB, TOpeHHE cepbl, ¢ocdopa, xKeneza, MarHus
B KUCJIOPOJE, U3YUCHUE KOJUIEKINHN « MEeTallJIbl ¥ CIUIaBbD», B3aUMO/ICHCTBUE IEIOYHBIX
U IIEJOYHO3EMENIbHBIX  METAJUIOB €  BOAOW  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJECICTBUE LIMHKA U YKEJI€3a C PACTBOPAMHU KHUCIIOT U IIEJIOYEH,
KaueCTBEHHbIC PEAKI[MM Ha HEOPraHMYEeCKUE aHMOHBI, KATMOH BOJOPOJA U KATHOHBI
METAJIJIOB, B3aUMOJICCTBUE THAPOKCUIOB AIFOMUHUS U IUHKA C PACTBOPAMH KUCJIOT U
HIeJI04Yel, pellIeHUe SKCIePUMEHTANBHBIX 3a1au 1o temam «l'amoreHsl», «Cepa u eé
COCIMHEHUS», «A30T U Pocop U UX COeAUHEHUS», «MeTauibl IIABHBIX MOATPYIIID,
«MeTanibl TOOOYHBIX TOATPYIII.

XUMHUSA U )KU3HD

Ponp xumum B oOecreyeHUW YCTOMYMBOIO pa3BUTHs ueloBedecTBa. [loHsTHE
O HAy4YHBIX METOJIaX MO3HAHUS W METOJO0JIOTMU HAy4YHOro uccieioBaHus. HayuHbie
NPUHIUIBL OpraHU3allMd XUMHUYECKOTO MPOU3BOJACTBA. I[IpOMBINIIIEHHBIE CIOCOOBI
MOJIYYCHHUS] BAXKHEWIUX BEIIECTB (HA MpUMEpe MPOM3BOJCTBA aMMHaKa, CEPHOM
KHUCJIOTBI, MeTaHoJya). [IpomblliIeHHbIE CIOCOOBI TMOJYYEHHUS METAJUIOB U CIUIaBOB.
XUMHUECKOE 3arpsi3HEHHE OKpYKaIoIlIel Ccpenbl W ero mnoclenctBus. [lpobaema
nepepabomku o0mxo0008 u nooouHvlx npooykmosg. Pollb XuMHM B 00eCreYeHUU
IHEPreTUYECKON 6e30macHOCTU. [IpuHyunsvl «3e1EHOU XUMULLY.

Xumusi 1 310poBbe uenoBeka. JIekapcTBeHHbIe cpenicTBa. [IpaBuia ncnoab30BaHus
JIEKapCTBEHHBIX MPENnapaToB. Poyib XUMUU B Pa3BUTUN MEIUIIMHBI.

XVMHSI TIMIIMA: OCHOBHBIE KOMIIOHEHTHI, THUIIEBbIe J00aBku. Pomnb xumuun
B 00€CIeueHUH MUIIEBON OE30MaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuna
0€30MacHOr0 UCTIOJIb30BaHUSI MpenapaToB OBITOBOM XMMHUHU B MOBCEAHEBHOM KU3HHU.

XUMHUSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MAaTEPHAIIBI (IIEMEHT, OETOH).

XuMHUsl B CEITbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEPaAJIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KepaMHKa.
Mamepuanwi 0ns snexkmponuxu. Hanomexnonozuu.

PacuéTHble 3a1aun

Pacuérel: Maccel BemecTBa WM 00BEMA Ta30B MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcce MU O0OBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MaCChl
(00BEma, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO U3 BEIIECTB MMEET
npuMecu, Macchl (00b€Ma, KOJIMYECTBAa  BEIIECTBA)  NPOAYKTa  PEAKIUH,
€CIIM OJHO W3 BEIIECTB JAaHO B BHUJIE PACTBOpPA C ONPEINECIEHHOW MacCOBOM HOJIEW
PacTBOPEHHOIO BEWIECTBA, MAacCOBOW JOJM M MOJISIPHOW KOHIEHTPALlMH BEIECTBA
B PacTBOpE, A0JIM BBIXOJA MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbie CBSA3H
Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU M3YyUYCHUH OOIIEH M HEOpraHWYeCKOu
xumMuM B 11 Kitacce oCyIlIecTBIISIETCS] Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
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HAyYHBIX TMOHATHH, TaK W TIOHSITHH, MPUHATHIX B OTJEIBHBIX MPEAMETaX €CTECTBCHHO-
HAyYHOTO IUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBJICHHWE, HAy4YHBIM (akT, THUIOTE3a,
Teopwsi, 3aKOH, aHaW3, CHUHTE3, KiacCHUUKAIWs, MEPUOANIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICIIb, MOACIIMPOBAHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, dJIEKTPOH, POTOH, HEUTPOH, NOH,
W30TOTBI, PAJAMOAKTUBHOCTh, MOJICKYJIa, DHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHUE BEIICCTBA, WACANBHBIA Ta3, (QU3NUCCKHUE BEIUYMHBI,
CIMHUITBI U3MEPEHMSI, CKOPOCTh, YJHEPTHS, Macca.

buonorusi: knerka, opraHusm, sKocucteMa, Ouocdepa, MeTabOIU3M, MaKpO-
U MHUKDPODJIEMEHTHI, OCIIKH, JKHUPBI, YTJICBOJbI, HYKJICHHOBBIE KHCIOTBI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIIECTB U IMIOTOK YHEPTUN B IKOCHCTEMAX.

['eorpadms: muHEpanbl, TOPHBIC IOPOJBI, IOJE3HBIE HCKOMAeMbIE, TOILIMBO,
PECYpPCHI.

TexHONOTHSA: XWMHUYECKas TPOMBIIUICHHOCTh, METAJUTypTUs, CTPOHWTEIIbHBIE
MaTepualbl, CEIbCKOXO3SUCTBEHHOE TIPOU3BOJCTBO, TIHINEBas IPOMBIIUICHHOCTD,
dbapmareBTHYECKass MPOMBIITUICHHOCTh, IMPOW3BOJCTBO KOCMETHUYECKHX TIPEIapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHajioB, AJICKTPOHHAS IPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBercTBUM € CHUCTEMHO-AEATEIIBHOCTHBIM IOAXOAOM B  CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpenMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIETO
o0pa30BaHUs BBIICJEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHME OOYYaIOIIMMUCS
POCCHIMCKOM  TPAXKIAHCKOM  MACHTHYHOCTH; TOTOBHOCTH K  CaMOpPAa3BUTHIO,
CaMOCTOATENILHOCTH U CaMOOTIPEJCJICHUIO; HAJIUYMe MOTHBAIMM K OOY4YEHHIO;
TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS IPUHATHIMU B 00IIIECTBE
MpaBWJIaMH W HOPMAaMH T[OBEACHHUS; HAIMYWE TMPABOCO3HAHUS, SKOJOTHYECKOU
KYJbTYPBI; CHOCOOHOCTh CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUsS»  OTPAXKAKOT
c(hOpMUPOBAHHOCTh  ONbITA [O3HABATEJILHOM M  MPAKTUYECKOW  JAESATEIbHOCTH
0Oy4JaronIuxcs B MPOIECCE peaau3aiu 00pa3oBaTEIbHOM EeITeTbHOCTH.

JInvyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUA»  OTPAXKAKOT
cOpPMHPOBAHHOCTh  OIbITAa [MO3HABATEIIbBHOW M  MPAKTUYECKOW  JIeITeIbHOCTH
0Oy4JaronMxcs B MPOLECCE peATTM3ALMKN 00pa30BaTENbHON JEATEIbHOCTH, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HAHMS OOYYaIONIMMKCS CBOMX KOHCTUTYIHOHHBIX IpaB MU OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U ITPABOIOPSIKY;

NPEICTABICHHS O COLMATIBHBIX HOPMAaxX M MPABUIAX MEXIMIHOCTHBIX OTHOIIEHUM
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATCIHHOCTH MPH CO3MaHHUU YUIeOHBIX
IPOCKTOB, PEIICHWH YYeOHBIX W IMO3HABATEIbHBIX 3aad, BBIIOJHEHHH XHMHYECKUX
9KCIEPUMEHTOB,;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI
JPYTUX MPU aHATU3E PA3IUYHBIX BHIOB YIeOHOU AESITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUSI:

LIECHHOCTHOIO  OTHOLIEHUA K HUCTOPUYECKOMY U  HAYYHOMY  HACJIEIHIO
OTE€YE€CTBCHHON XMMUM;

yBaXEHUSI K MPOLECCy TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOIO
[IPUJIOKEHUS XUMUH, OCO3HAHUS TOr0, YTO JaHHBIC HAYKU €CTh PE3yJIbTaT JJIMTEIbHBIX
HAOJIOCHUM, KpPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX IOUCKOB, MOCTOSIHHOIO TpyJa
YYECHBIX U IIPAKTUKOB;

UHTEpeca U II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHHUHM U IIOCIEAYIOLIEM aHaAIU3€e
MH(pOpPMAaIMKU O NEPEJOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:
HPABCTBEHHOI'O CO3HAHUSI, ITUYECKOTO MTOBEICHMUS;
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CIIOCOOHOCTH OIICHMBATh CHUTyalluHu, CBA3AHHBIC C XHMHWYCCKHMU ABJICHUAMU,
N IIPUHUMATDb OCO3HAHHLIC PCIIICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI
N ICHHOCTH,

T'OTOBHOCTH OLICHUBATD CBOE MMOBCACHHUC U ITIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHBIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUus1 HOCJIGI[CTBI/If/’I ITOCTYIIKOB;

4) popMupoBaHHUA KYJIbTYPHI 310POBbSI:

MOHMMAaHUS IEHHOCTEW 3/I0pOBOT0 U Oe30macHoro o0pas3a *Ku3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY H TMCUXUYECKOMY
3JI0POBBIO;

COOMIO/IeHNs TMpaBWil OE30MaCHOr0 OOpallleHus C BEHIeCTBAMU B  OBITY,
MIOBCEIHEBHOM JKM3HU, B TPYJAOBOM AESITEIBbHOCTH;

NOHMMaHUS LIEHHOCTU MPaBWJI UHJIUBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
NOBEJICHUS B CUTYalUAX, YITPOKAIOIIKX 30POBbIO U KU3HU JIIO/ICH;

OCO3HAHUSI TOCJIEJCTBUN W HENPUSATHS BPEAHBIX NPUBBIYCK (YHmOTpeOJieHHs
QJIKOT'0JIs, HAPKOTUKOB, KypEHHUS);

5) Tpy/A0BOIo BOCTIMTAHUS :

KOMMYHHUKATHBHON KOMIICTEHTHOCTH B Y4€OHO-HCCICI0BATEIbCKOM IEATCILHOCTH,
OOIIIECTBECHHO TMOJIC3HOM, TBOPYECKON M IPYTUX BUIAX JCATEIbHOCTH;

YCTAHOBKM Ha aKTHBHOE Y4YacTHE B PCIICHUM MPAKTHYSCKUX 3aad COIHAIbHOU
HaMpaBJIeHHOCTH (B paMKaX CBOEIO Kjacca, IIKOJIbI);

HHTEpEca K MPAKTHYCCKOMY U3YYEHHUIO TPOGECCHiA Pa3InYHOIO PO/ia, B TOM YUCIIC
Ha OCHOBE MPUMCHEHUS NMPEIMETHBIX 3HAHUN 110 XUMUH;

YBaKEHUS K TPYY, JIIOIAM TPYy/a M Pe3yIbTaTaM TPYI0BOM JAEATCIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIMBUAYaAIbHOM TPACKTOPUH 00pa30BaHus,
Oynmymieii mpodeccuu M peaaM3alMyd COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTEPECOB U TMOTPEOHOCTEH
00I11eCTBA;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IeNecOO0pa3HOr0 OTHOILIEHHUS K NPUPOAE KaK HCTOYHHUKY
CYILLECTBOBAHMS )KU3HU Ha 3eMJIE;

NOHMMAaHUA TJ00AJbHOIO  XapakTepa JKOJOTUYECKUX MpoOsieM, BIHSHUSA
HDKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COLMATIBHOM CPENBL;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJIb30BAHUS JTOCTHXKEHUN XUMHUU JJIsl PELICHHS
BOITPOCOB PALMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUU, NMPUHOCIIIMX BPEI OKPYXKAIOWIEH MPUPOTHOU
cpene, yMEHHUsi MpPOrHO3MpPOBaTh HEOJAronpUATHBIE 3KOJOTHYECKHE TOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUM U NIPENOTBPAIIATh UX;

HaJIM4Yusl PA3BUTOTO DKOJIOTMYECKOIO0 MBIIUIEHUS, 3KOJIOTMYECKONW KYJIbTYPHI,
ONBITA JEATENBHOCTH HKOJOTHYECKOM HAIIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMU B [03HABATEIbHON, KOMMYHUKATUBHON M COIMAILHOM MPAKTHUKE, CIIOCOOHOCTU U
YMEHHSI aKTUBHO MTPOTUBOCTOSTH UACOIOTHH XeMo(poOu;
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7) HeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUA CreUUKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiu B (hOpMHUpOBaAHUH
paIMOHaJIPHOTO HAyYHOTO MBINUICHUS, CO3JaHWHM IEJIOCTHOTO  TPECTABICHUS
00 OKpyXalolieM MUpPE Kak O €TWHCTBE MPHUPOJBI U YEIOBEKA, B TO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHNH MPoOJIeM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS,

yOexKIEHHOCTH B 0CO00M 3HAUMMOCTH XMUMHUU JIJIsI COBPEMEHHOM IIMBHIITN3AIIAN: B €€
TYMaHUCTHYECKOW HAIMpaBICHHOCTH M BaXXHOM pOJM B CO3/JaHUM HOBOW 0asbl
MaTepuaIbHOU KyJIbTYpPbl, B PEIICHUU TI00ATbHBIX MPOOJIEM yCTONYMBOTO Pa3BUTHUS
4eJI0BEUYECTBA — ChIPHEBOM, YHEPreTUUECKOM, MUIIIEBON 1 SKOJIOTMYECKOI 0€30I1aCHOCTH,
B Pa3BUTUU MEIUIIMHBI, 0OECIIEYCHUH YCJIOBUN YCIEUTHOTO TPYyJda M JKOJOTHYECKH
KOM(OPTHOM KU3HU KaXKIOTO WieHa OOIIECTBA;

€CTECTBEHHO-HAYYHONH TPAMOTHOCTH: MOHUMAaHHS CYIIHOCTH METOJOB MO3HAHMUS,
UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOTy4yaeMbIe
3HAHUS JJI1 aHalu3a U OOBSICHEHUS SIBJICHUH OKPYKAIOLIETO MHpAa U TPOUCXOSAIINX
B HEM HM3MEHEHWH, YMEHHs JeJaTh 0OOCHOBAHHBIE 3aKIIOYEHHUS HAa OCHOBE HAyUHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LEIbI0 OTYyYEHHS T0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XMMHUECKUE 3HAHUS I PELICHUS
npo0JieM B peasbHBIX JKU3HEHHBIX CUTYaIIUAX;

WHTEpeca K MO3HAHUIO0, NCCIIE0BATEIBCKOM e TEIbHOCTH,

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUW MO XMMHHU B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3iIMyuHbIX cdepax MnpodheccuoHaIbHON
JESITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI 10 XUMHUU Ha YPOBHE
CpeaHero oo1iero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUTST dbopMHupoOBaHUS MHUPOBO33PEHUS o0y4Jarommxcst
MEXIUCITUIUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOICHAYYHBIC TIOHATHS, OTPaXKAIOIINe
I[€JIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOJIOB TTO3HAHHUS, UCTIOJIb3yEeMbIX
B C©CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SBJICHHUE, MPOIECC, CUCTEMA,
Hay4YHBIH (DaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIEIOBaHHE,
HaOJIOICHNE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHE);

YHUBEpCaANbHBIC Yy4YeOHBIC JEeWCTBUSA (TMO3HABATENbHBIE, KOMMYHHUKATHBHBIC,
peryisiTUBHbIE), o0OecreunBaomuye GopMupoBaHue (yHKIMOHATIBHOM TPaMOTHOCTU U
COIMAJIBHON KOMITETCHIIUH 00YyYaIOIIUXCS;

CIIOCOOHOCTh OOYYAIOMIUXCSl HMCIOJB30BaTh OCBOEHHBIC MEKIUCITUTIIMHAPHEIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpCaJbHbIE y4eOHbIE JAEHCTBUS B MO3HABATEIILHON
Y COLIMATIbHOU MPAKTHKE.
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MeranpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YUEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMU.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJoruueckue aeiicTBHA:

CaMOCTOSITENIbHO (pOPMYJIUPOBATh M aKTyaJIM3UPOBATh MPoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATh LETU ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTb PE3YJIbTAThI JCSITEILHOCTH C TOCTABICHHBIMU LETSIMU;

MCII0JIb30BaTh MPU OCBOECHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIICHUS: BbIJICIIATh
XapaKTEpHbIC MPU3HAKUA IOHATUM W YCTAHABIMBATH UX B3aUMOCBS3b, HCIOJIb30BATH
COOTBETCTBYIOIIHME MOHATHUSA JJIs1 OOBSICHEHUS OT/ICTbHBIX (PAaKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAHUSI M KPUTEPUM IJI KJIacCU(UKAIMU BEIIECTB U XUMHUYECKUX
peakuuii;

YCTaHABJIMBATh NPUUYUHHO-CIICACTBEHHBIE CBS3U MEXKIY U3YYA€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCyXICHUSI (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH UM IPOTHUBOPEYMST B PACCMATPHUBAEMBIX  SIBJICHHUSX,
dhopMyIIMpPOBaTh BHIBOJIBI M 3aKTFOUCHUS,

NPUMEHATh B IMPOLECCE IMO3HAHHUS HCHOJIB3YEMbIE B XWUMHUHM CHMBOJWYECKHE
(3HAaKOBBIE) MOJIECNIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKHI 3HAK
(cuMBOJI) SJEeMeHTa, XuMuueckas (opMmylia, ypaBHEHHE XUMHUUYECKOM peakiud —
MIPU PEIICHUH YYEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3a]a4, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JIS BBISIBICHUA XAPAKTEPHBIX IPU3HAKOB H3YYaEMbIX
BEIIECTB U XUMHUYECKUX PEAKLIHH.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIaICTh OCHOBAMH METOJI0B HAYYHOTO MO3HAHUS BEIIECTB M XUMUYECKUX PEaKITUi;

(dbopMyTUpOBATh LENH U 33a4H WCCIIECIOBAHUS, HCIIOIh30BaTh MMOCTABICHHBIC
U CAMOCTOSITENIbHO C(hOPMYITUPOBAHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBBI JIsi (POPMUPOBAHUSI THUMOTE3BI MO MPOBEPKE MPABMUIHBHOCTU BBHICKA3bIBAEMBIX
CYKJICHUH;

BJIa/ICTh HABBIKAMU CAMOCTOSTEILHOTO INITAHUPOBAHUS U MPOBEACHUS YUCHUIECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOJIOJaTh 3a XOJIOM IIpoliecca,
CaMOCTOSATENILHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OpPMyIUpOBaTh OOOOIICHHS U
BBIBOJIBI OTHOCHUTEIHLHO JIOCTOBEPHOCTH PE3yJbTAaTOB WCCIICIOBAHUS, COCTABIISThH
000CHOBaHHBIN OTYET O TIPOJIETaHHON padoTe;

MpUOOPETATh OMBIT YUEHUYECKON UCCIIeI0BATEILCKON U MTPOCKTHOM JIeATeTLHOCTH,
MPOSIBJISITH CLIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIILHOMY TTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 3a]a4, MPUMEHECHUIO PAa3IMYHBIX METO/I0B ITO3HAHMSI.

Pabora c undopmanmeii:
OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4dHO-NOMYJIsIpHas
JaUTepaTypa XMMHUECKOTO COAEpKaHMs, CIpaBOUYHbIE MMOCOOUs, pecypchl MHTepHeTa),
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aHAJIN3UPOBaTh MH(OPMALIUIO Pa3IMUHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HENMPOTHBOPEYUBOCTH;

(opMyIMpOBaThH 3aIPOCHl U MPUMEHSATH PA3IMUHBIE METOABI IIPU IIOUCKE U 0TOOpE
uH(pOpMaIuu, HEOOX0IUMOM JIJIsl BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BAaHUS  MHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJOTMH U Pa3INUHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAaJbHYIO (OpMYy IpelCTaBiICHHUS HUH(POpMaLUH
(cxembl, TpaduKH, JUarpaMmbl, TaOIUIIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B Kauy€CTBE CPEACTBA MpHU paboTe C XMUMHUYECKOM
uHpopMaluen: IPUMEHATh MEeXIpeIMETHbIE (PU3NYECKUE U MATEMAaTUYECKUE) 3HAKU U
CUMBOJIBL, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCII0JI30BaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISAHOCTH.

KoMMmyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCCTBHS:

3aJ1aBaTh BONIPOCHI II0 CYIIECTBY OOCYXKJaeMOH TeMbl B XOAC Juajora
W/WIM  JUCKYCCUH, BBICKAa3bIBaTh HICH, (OPMYIUPOBATh CBOH  IPCIIOKCHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEUIOKCHHOH 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMed pe3y/bTaTOB IMO3HABATEIIBHONH JCATCIILHOCTH,
MOJIYYEHHBIX CaAMOCTOSITCIIBHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBITIOJHECHHUH
XUMHUYCCKOTO HSKCIECPUMEHTa, IPaKTUYECKOHW pabdOThl IO MCCICIOBAHUIO CBOMCTB
U3ydaeMbIX BEIIECTB, pealn3alii Y4eOHOTO MpOoeKTa, W (OpPMYIHpPOBATH BHIBOJIBI
10 pe3ysibTaTaM MPOBEACHHBIX HCCIICIOBAHUIA IMyTEM COTJIAaCOBAHMS IMO3UIMH B XOJ€
oOcyxeHust 1 0OMeHa MHEHHSIMU.

PeryasiTuBHbIe YHHBEpCAJIbHbIE Y4eOHbIE JeHCTBUS

CaMOCTOSTENIbHO  IUIAHUPOBATh M OCYIIECTBJISITH CBOIO  IO3HABATEIILHYIO
NEeATEIbHOCTh, oOmpenenss e€ IeaM W 3aJa4d, KOHTPOJIUPOBATh W TIO0 MeEpe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MPEIaraeMblil aITOPUTM JCHCTBUN TIPH BBHITIOTHCHUH
y4eOHBIX U HCCIE0BATEeIbCKUX 3a7ad, BbIOMpaTh HauOosiee 3(PGEeKTHBHBIA CHOCOO
UX pEHICHWs ¢ YYETOM TIOJIYYCHHS HOBBIX 3HAHMH O BEIIECTBAX M XHMHYECCKUX
peaKIusx;

OCYIIECTBJISITh  CAMOKOHTPOJb  JIEATEIBHOCTH HAa OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

[IpeameTHBIC pe3yabTaThI OCBOCHHMS MIPOTPaMMBI 1o XUMUHU
Ha YrIyOJIEHHOM YpOBHE Ha YpPOBHE CpPEIHErOo OO0Iero oOpa30BaHUS BKIIOYAIOT
cneruuyeckne I ydeOHOTO mpeaMera «XHUMHs» HaydHbIC 3HAHUSA, YMCHUS U
CIOCOOBI JICHCTBUI 1O OCBOCHHIO, MHTEPIPETAIIMK U MPEOoOPa30BaHUIO 3HAHHM, BUIBI
JESATETLHOCTH TO TMOJTYYEHUI0O HOBOTO 3HAHUSA W MPUMEHEHHWIO 3HAHWUN B Pa3IMYHBIX
y4eOHBIX CHUTyaIlUsAX, a TaKKe B pPEAIbHBIX KU3HCHHBIX CHUTYyaIUAX, CBSI3aHHBIX
c xuMuen. B mporpaMMe 1o XMMUHM MPEIMETHBIE PE3YNIbTAThl MPEICTABIEHBI TT0 TO/1aM
U3Y4YCHHUSI.
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INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTtHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE WM 3HAYEHUHM OPraHUYECKOW XUMUU
B CHCTEME €CTECTBEHHBIX HAayK U €€ pOJM B OOECIECUECHHH YCTOMYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, IHEPreTHYeCKOM W MHIEeBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPrUU, B OOECHNEYEHUU PAIMOHAIBHOTO MPUPOAONOJIb30BAHUS,
B (D OPMUPOBAHUM MUPOBO33PEHHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAK)KE IKOJIOTUUECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBBIO M IPUPOTHOM CpeEIE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUW, KOTOPAas BKJIKOYAET: OCHOBOIOJIATAIOIINE
MOHSATHUS — XUMHUYECCKHI 3JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAs: 000J10UKa aToma, S-, pP-, d-
aTOMHBIE OpOUTaIu, OCHOBHOE M BO30YXAEHHOE COCTOSIHUSI aTOMa, TMOpUIHU3alUs
aTOMHBIX OpOUTANIEH, NOH, MOJIEKYJIa, BAJICHTHOCTD, AJIEKTPOOTPUIIATEILHOCTh, CTENIEHb
OKHUCJICHUSI, XUMHYECKasl CBs3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIM 00BEM, YTIIEpOAHBIHN
CKelleT, (PyHKIMOHAJIbHAS TPYIINa, pajaukan, CTPYKTypHble (Gopmyssl (pa3BEpHYTHIE,
COKpaIll€HHbIE, CKEJCTHBbIC), HW30MEpHUsl  CTPYKTypHass W  NIPOCTpPaHCTBEHHAas
(reomeTpuyeckas, onmuueckas), H30MEPbl, TOMOJIOTHYCCKUN psJl, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPOJ- U a30TCOJAEPKAIIUE OPraHUYECKUE COETUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS; TEOPUHU, 3AKOHBI
(nepuonuueckuii 3akoH .M. MenneneeBa, Teopusi CTPOCHUSI OPTaHUYECKUX BEIIECTB
A.M. byrnepoBa, 3aKOH COXPAaHEHHUSI MacChl BEUIECTB, 3aKOH COXPaHEHUS U
MpEBpAIEHUs PHEPTUU MPU XUMHUYECKUX PEAKIIUSX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM
A3bIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIME B OCHOBE TIOHUMAHHMSI IPUYUHHOCTHU
U CHUCTEMHOCTHM XUMHUUYECKUX SIBJICHUH; MPEICTABICHUS O MEXaHM3MaX XHWMHYECKUX
peakiui, TePMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHMUS,
O B3aMMHOM BIIUSSHUM aTOMOB M TPYIIl aTOMOB B MoJeKyJaxX (MHAYKTHUBHBIN U
Me3oMmepHbi 3 dexTh, opuentantel [ uw Il poma); dakTomoruueckue cCBeaCHUS
O CBOMCTBaxX, COCTaBe, IOJYYCHUHM U O€30IaCHOM HCIOJIb30BAHUM Ba)KHEHIITNX
OpPTraHUYECKUX BEIIECTB B OBITY W NPAKTUUYECKON NEATETHHOCTH YEJIOBEKa, OOIIMX
HAay4YHBIX TMPUHIIMIAX XUMHUYECKOr0 TPOM3BOJICTBA (HA TpUMEpe MPOU3BOJCTBA
MeTaHoJIa, epepaboTKku HEPTH);

c(OPMHUPOBAHHOCTh yMEHHI: BBISBISITH XapaKTePHBIC TMPU3HAKK TOHITHH,
yCTaHaBJIMBAaThb MX  B3aUMOCBS3b, MCIOJI30BAaTh  COOTBETCTBYIOIIUE  TOHSTHS
MIPU OMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTH YMEHHUIA:

WCIONB30BaTh XUMHUYECKYIO0 CHMBOJMKY [UJII COCTAaBJIEHUS MOJEKYISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) (HOPMYJ OpraHUYECKUX
BEIECTB;

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKUX PEAKIUA UM PaCKpbIBaTh HUX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI MTOCPEICTBOM COCTABJICHHUSI 3JIEKTPOHHOTO
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OaslaHca 3THX peaKkIHil, peakuii HIOHHOTO OOMEHa MyTEM COCTaBIEHUS MX MOJHBIX U
COKpaIIEHHBIX HOHHBIX YPABHEHHUI;

U3rOTaBIIMBaTh MOJEIHA MOJIEKYJl OPraHMYECKHX BEUIECTB I HILTIOCTPALIMU
WX XUMUYECKOT'0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOPMHUPOBAHHOCTh YMEHUW. YCTAaHABIMBATh MPHUHAMICKHOCTh H3YUCHHBIX
OpraHMYECKUX BEIIECTB IO WX COCTABY M CTPOECHUIO K OINpPEAEIEHHOMY KiacCy/TpyIe
COCJIMHEHUN, Oagamb UM Ha3zBaHuUs 1o cucteMaruyeckor HomeHkiarype (IUPAC) u
npueoOums TPUBHAJIBHBIE HA3BAHMS JUIsI OTACJBHBIX IMPEACTABUTENICH OPraHUYECKUX
BEIIECTB  (OTWJIEH, AaUETWICH, TOJYyOJd, TJUUEPUH, OTWICHIJUKOIb, (EHOJI,
dbopManbaerua, ameragbAeTHA, AaleToH, MypaBbHHAs KHCIOTa, YKCyCHas KHUCIOTa,
CTEapUHOBAsI, OJIEMHOBAs, NAJIbMUTHHOBAs KHCIJIOTHI, TJIMIUH, AJIAHWH, MaJIbTO34,
bpyKTO3a, aHWIUH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPENEISATh BUJl XUMUYECKOU CBS3M B OPraHUYECKUX
COEIMHEHUAX (KOBAJICHTHAs! U MOHHAS CBSI3b, G- U M-CBSI3b, BOJIOPOIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUSA MPUMEHATh TOJIOKEHUSI TEOPUM  CTPOCHUS
opranndeckux BemecTs A.M. byrtnepoBa misi OOBSICHEHUS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (HU3UUYECKUE U
XUMHUUYECKUE CBOMCTBA TUIIUYHBIX MPEICTABUTEIEH Pa3IMUHBIX KIACCOB OPraHHMYECKUX
BEILIECTB: AJKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKAIWEHOB, AJKHMHOB, apOMATHYECKHUX
YTIE€BOJAOPOIOB, CIUPTOB, albJETHIIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX H
CJIIOKHBIX 3(UPOB, >XKUPOB, HUTPOCOCIUHEHUN W aMHHOB, AMHUHOKHUCIIOT, OEJIKOB,
yIraeBoAoB (MOHO-, U- M MOJHMCAXAPHUAOB), WLIIOCTPUPOBATh T'€HETHYECKYIO CBS3b
MEXIy HUMHU  YPaBHEHUSIMHU COOTBETCTBYIOIINX XUMHYECKUX peakuui
C UCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUSI MOJATBEPKJAaTh HA KOHKPETHBIX MpUMEpaxX XapakTep
3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCIMHEHUM OT KPATHOCTH H
TUTA KOBAJICHTHOM CBSI3U (G- U M-CBSI3U), B3aUMHOTO BJIMSIHUS aTOMOB U TPYNIT aTOMOB
B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHHKH YTJIEBOJOPOHOTO
ChIpbsi (He(Th, MPUPOJHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKh U MPAKTHUECKOE
MIPUMEHEHUE TTPOIYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTH BJIJICHHS CUCTEMON 3HAHUI O €CTECTBEHHO-HAYUYHbBIX METOAAaX
MO3HAHUS — HAOJIIOJCHUH, U3MEPEHUH, MOJEIUPOBAHUU, SKCIIEPUMEHTE (peaibHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHATH 3TH 3HAHUSI;

c(hOpPMHUPOBAHHOCTh YMEHHSI TPUMEHSTh OCHOBHBIC OIEpallUd MbBICIUTEIbHON
NESATeTbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHUE, O0O0OOIIEHUE, CHUCTEeMAaTH3aIUIo,
BBISIBJICHUE NPUYUHHO-CIIEJCTBEHHBIX CBA3€W — JUISI M3YyUYECHHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaAKINN;

c(OPMUPOBAHHOCTh YMEHHI: BBISIBISATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUU
C MIOHSATUSMH U TIPEJCTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB It OoJiee
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OCO3HAaHHOI'0 TMOHHMMAaHUs CYHIIHOCTM MATEpUAIIBHOTO €IUMHCTBA MHpA, HCMHOJIb30BATh
CUCTEMHBIE 3HaHUS MO OPraHUYECKOM XMMHUH JJisi OOBSCHEHUS U TMPOTHOZUPOBAHUS
SABJICHUM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHl MO XUMHUYECKUM (popMyliaMm U
YPaBHEHUSIM XMMHUYECKUX PEAKLM ¢ UCIOJIb30BaHMEM (PHM3MUECKUX BEJIMYUH (Macca,
00BEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPHU3YIOMINX BEUIECTBA C KOJTMUECTBEHHOU
CTOPOHBI: PacU€Thl MO HAXOXKICHUIO XUMHUYECKOU (hOpMYIIbl BEIIECTBA 1O M3BECTHHIM
MacCOBBIM JIOJSIM XUMHUYECKHUX JJIEMEHTOB, MPOAYKTaM CrOpaHMsl, IUIOTHOCTU
ra3o00pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUMN: TMPOTHO3UPOBATh, AHAIM3UPOBATH M OIICHUBATH
C MO3MIMI IKOJOTUYECKON 0€30MacCHOCTH MOCAEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESTEIIbHOCTH 4YEJIOBEKa, CBSA3aHHOM ¢ mepepaboOTKOM BEIeCTB, MCIOIb30BaTh
MOJIYYCHHbIC 3HAHUS [JI1 MPUHITHS TPAMOTHBIX pEHICHUU MNpoOJieM B CUTyallUsX,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIPHO IUUIAHUPOBATh U IMPOBOJUTH
XUMHUYECKUN IKCMEPUMEHT (MOyYEeHUE U M3YYEHHE CBOMCTB OPraHMYECKUX BEILECTB,
KAUYEeCTBEHHBIEC PEAKIIMU YTIIEBOJIOPOJIOB PA3IMYHBIX KJIACCOB U KHCIOPOACOAEPHKALIIUX
OpraHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJad MO paClO3HABAHHIO
OpPraHUYeCKUX BEIIECTB) C COOJIOJIGHUEM TIpaBWJI O€30MacHOro  oOpalieHus
C BEIIECTBAMU U JIa0OpaTOPHBIM 000py1I0BaHUEM, (POPMYIUPOBATH 1€b UCCIIECIOBAHNUSA,
NPEACTaBIATh B Pa3IMyHON (opme pe3ynbTaTbl 3KCHEPUMEHTA, aHAIU3UPOBAaTh U
OLICHMBATh UX TOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coONI0/IaTh MpaBWIa 3KOJIOTMYECKH LEIecCOO0pa3HOro TMOBEAEHUsT B OBITY
U TPYIOBOHM JAESATENBHOCTH B ILEJSIX COXPAHEHHSI CBOETO 3/0POBbs, OKpYXKarollen
IIPUPOJHOM CPENIbl U TOCTUXKEHUS €€ YCTOUUUBOTO Pa3BUTHS,

OCO3HaBaTh OINACHOCTb TOKCHMYECKOTO JCHCTBUSI Ha IKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbIC nokazarens [1/K;

aHAIM3UPOBATh  I€JIECOO0PA3HOCTh  MPUMEHEHUS  OPraHUYeCKHX  BEIIECTB
B IIPOMBIIIUIEHHOCTHU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS] PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh ~ YMEHHUW:  OCYIIECTBIATH  IICJICHANPABICHHBI  TMOUCK
XUMHUYECKON HMHGpOpPMAIMU B Pa3JUYHBIX HCTOYHMKAX (HaydyHas U y4eOHO-HaydHas
JuTeparypa, CpeAcTBa MaccoBoll uMH@popMauuu, MHTEpHET W Jpyrue), KpUTHUECKH
AHAIU3UPOBAMb XUMHUUECKYI0 HH(POpPMAIUIO, nepepabamviéams €€ WU UCHONb308aNb
B COOTBETCTBUU C MTOCTABJICHHON Y4eOHOM 3a/1auei.

11 KJIIACC
[IpeameTHbIe pe3yabTaThl OCBOCHMS Kypca «OOIas U HeOpraHuyecKas XUMHs)
OTpaXkaroT:
c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O MaTEepUAIbHOM €AUHCTBE  MHpA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBICHHUM MPUPOJbI, O MECTE€ M 3HAYCHUH XUMUU
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B CCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECHEYEHHH YCTONYMBOTO Pa3BUTHUS,
B PEIICHUU MpPOOJIeM HKOJOTUYECKOM, IHEPreTUHYeCKOM M MHUIIEBOM 0€30MacHOCTH,
B Pa3BUTUHM MEINULMHBI, CO3[JJaHUH HOBBIX MAaTEPHAIIOB, HOBBIX MCTOYHHKOB SHEPIHH,
B Oo0ecrne4yeHMH  palMOHAIILHOTO  MPUPOJONOJIb30BaHUs, B  (OPMHUPOBAHUU
MHUPOBO33pPEHUS U OOIIEH KyJbTypbl YEJIOBEKA, a TAKKE 3KOJOTMYECKH 0OOCHOBAHHOIO
OTHOILIEHHS K CBOEMY 3I0POBbIO U IIPUPOJIHON CPELIE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAs BKIIFOYAET: OCHOBOIIOJIAraAlOIIINE
MOHATHUS — XUMUYECKHUH AJIEMEHT, aTOM, SAPO aToMa, U30TOIBI, JIEKTPOHHAS 000JI0UKa
aTroma, S-, p-, 0-aToMHbBIC OpOWTAaIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa,
rUOpuI3anus ATOMHBIX opOuTanei, WIOH, MOJIEKYJIA, BAJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, CTEMEHb OKHUCJICHUS, XUMHUYECKash CB3b (KOBaJICHTHas,
WOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KpHUCTAIUIMYECKas pemérka, XUMUYecKas
peaKus, pacTBOP, JIEKTPOJIUTHI, HEAIEKTPOJIIUTHI, IEKTPOJIUTHYECKAS IUCCOLNALINS,
CTEIICHb JIHCCOLMAIMM, BOJOPOAHBIM TIOKA3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEID,
TEIIOBOM 3(PHEKT XUMHUECKOUM peaKIuu, CKOPOCTh XUMUUECKOU peaKIui, XUMHYECKOE
paBHOBECHE; TEOPUHM M 3aKOHBI (TEOpUs  DIIEKTPOIUTHUUYECKOM  JUCCOLMALINH,
nepuoandeckuii 3akoH [[.M. MeHneneeBa, 3aKOH COXpaHEHHUS MAcChl BEIIECTB, 3aKOH
COXpAHEHHMS U MPEBPAIICHUSI SHEPTUH MPU XUMUUECKUX PEAKIUSIX, 3aKOH MOCTOSIHCTBA
COCTaBa BEILECTB, 3aKOH JICHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIMEe B OCHOBE NMOHUMAHUS NMPUYUHHOCTUA U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIDHOM ¢ HAJAMOJIEKYJSIPHOM YPOBHSX;
NPEACTAaBICHUSI O MEXaHM3MaX XHUMHYECKHX peaklHil, TepMOAMHAMHUUYECKUX
U KUHETUYECKHX 3aKOHOMEPHOCTSAX UX TMPOTEKaHUs, O XHUMHYECKOM pPaBHOBECHH,
pacTBOpAaxX M JUCTIEPCHBIX CHCTEMaX; (DAKTOJIOTUYECKHE CBEICHUS O CBOWMCTBAX, COCTABE,
MOJTy4YeHUH W 0€30MacHOM MCIOJIb30BAHUM BaKHEHIITUX HEOPraHWYECKUX BEIIECTB B
OBITY W TMPAKTUYECKOM JEATEIbHOCTH YeNOBEeKa, OOIIMX Hay4YHBIX MNPUHIMIAX
XUMHUUYECKOTO MTPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUH: BBISBIISITH XapaKTEpPHbIE NPU3HAKKA TOHATHH,
ycmauaenueams UX  B3aHUMOCBA3b, UCHOb306aMb  COOTBETCTBYIOIIME  MOHSATHUSA
MIPU ONTMCAHUM HEOPTaHUYECKHUX BEIIECTB U UX MPEBPaICHUI;

cOPMHUPOBAHHOCTh ~ yYMEHHUS  MCIOJB30BaTh  XUMHUUYECKYIO CHUMBOJIUKY
Ui cocTaBieHHs (OpPMYJ BEIMIECTB W YPAaBHCHUNM XWMHUYECKHX  PEaKIIHi,
cucrematrueckytro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIACIBHBIX
BEILIECTB,;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OTMPEACIATh BaJCHTHOCTh U CTETICHh OKUCIICHUS

XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSIX, BUJl XUMUYECKOH CBSI3U (KOBaJIEHTHAs!, HIOHHAS,

MeTayuInyecKasi, BOJOPOAHAS ), TUIl KPUCTALIIMYECKON PEIIETKM KOHKPETHOTO BEIlIECTBRA;

c(hOPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aBHCHUMOCTh CBOWCTB BEIIECTB

OT BHJAa XUMHYECKOW CBSI3M M THNA KPUCTAUIMYECKOM pemETKH, OOMEHHBIH
U JJOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHHUN: KJIACCH(PHUIIMPOBATh: HEOPTaHWYECKUE BEIIECTBA
[0 WX COCTaBY, XMMHUYECKHE PEaKIM{ IO Pa3IMYHbIM MpU3HAKaM (YUCIYy M COCTaBY
pearupymronx BeEIIeCTB, TEIUIOBOMY J(PdekTy peakuuu, H3MEHEHUIO CTereHel
OKHCJICHUsSI  DJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO Karaju3aTropa U  Jpyrue);
CaMOCTOSITEJILHO 8blO0Upams OCHOBAHUS W KPUTEPUHU ISl KIacCU(DUKAIMKM U3ydaeMbIX
BEIIECTB U XMMUYECKUX PEAKIINIA;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI  IEPUOJUYECKOTO  3aKOHA
J.W. MenneneeBa U JEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMHYECKMX DJJIEMEHTOB IE€PBOrO—YETBEPTOrO IMepuoaoB lleproanueckoi
cuctemsl .. MenmeneeBa, UCIIONb3ysl MOHATHS «IHEPTETUUYECKUE YPOBHUY,
«OHEPreTHYECKHe MOAYPOBHM», «S-, P-, 0-aromMHBIE OpOHMTAIN», «OCHOBHOC M
BO30YXKIEHHOE DHEPreTUYECKHE COCTOSHHS aToMa»; OOBICHATHh 3aKOHOMEPHOCTH
W3MEHECHUS CBOWCTB XUMUYECKHUX 3JIEMEHTOB U UX COEJMHEHUH T10 TIEpUOIaM U TpyIiram
ITepuomnueckont cucrembl .M. MenaeneeBa, BaJE€HTHbIE BO3MOKHOCTH AaTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHUN. XapaKTEePU30BaTh (OMUCHIBATh) OOIINE XUMHUUYECKHE
CBOMCTBA BEIIIECTB PA3JIMUHBIX KJIACCOB, 100mMEepIcoams CylIeCTBOBAHUE TeHETHIECKON
CBSI3M  MEXKIY  HEOPraHMYEeCKHMMH  BEIIECTBAMM C  IIOMOIIBKD  YPaBHECHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTH YMEHHUS pPaCKpbIBATh CYIIHOCTb: OKHCJIUTEIILHO-
BOCCTAaHOBHUTEIBHBIX PEaKIU MOCPEACTBOM COCTABIICHHS JJICKTPOHHOTO OanaHca ATHX
peaKkIuii; peakiuii HOHHOTro OOMeHa IMyTEM COCTABJICHUS MX MOJHBIX M COKPAIIEHHBIX
WOHHBIX YpPaBHEHMM, pEaKIuMid TUAPOIU3a; pPEaKluid  KOMIUIEKCOOOpa3oBaHUs
(Ha MpUMeEpe THIPOKCOKOMIUICKCOB IIMHKA U aJTFIOMUHHUS ),

c(hOpMUPOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMUYSCKUX
pEAKIMKA C YUETOM MX SHEPIETUUYECKUX XAPAKTEPUCTHUK, XaPAKTEP U3MEHECHUS CKOPOCTH
XUMHYECKON pEakIM¥ B 3aBUCHMOCTH OT Pa3IMYHBIX (aKTOPOB, a TaKKe XapaKTep
CMEIIICHUS XUMHYECKOTO PAaBHOBECHS IO BIUSHUEM BHEUIHUX BO3JACHCTBUN (IIPHUHIIUIT
Jle llaTenne);

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh XUMHUYECKUE PEAKIUU, JICHKAIIHNE
B OCHOBE MPOMBIIIICHHOTO TMOJYYSHHUSI CEPHOUM KHCJIOTHI, aMMHUaKa, OOIIMe HAayYHBIC
MIPUHITUIIBI XUMHYECKHX MIPOU3BOJICTB; 11e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUS] COOTHOIICHUS
PUCK-TIOJIB3a;

c(hOpMHUPOBAHHOCTH BIIJICHUSI CUCTEMOM 3HAHUW O METOJaX HAyYHOTrO IMO3HAHUS
SBJICHUW TNpUpPOABI — HAOMIOJEHUE, W3MEpPEeHHE, MOJACIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAYKaxX, YMEHHS TPUMEHSITh
OTU 3HAHUS TPU SKCIEPUMEHTAILHOM MCCIIEJIOBAaHUU BEIIECTB U ISl OOBICHEHUS
XUMHYECKUX SIBJICHUM, MMEIONMX MECTO B MPUPOJE, MPAKTUYECKOW MESITEIbHOCTH
YeJI0BEKa U B IMOBCEIHEBHOM KU3HH,
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chOPMHUPOBAHHOCTh YMEHHUS BBISIBISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUU
C OHATHUSMH U MPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JIJisl OoJiee
OCO3HAHHOT'0 TOHUMAHUS MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUS MPOBOJUTH PACUYETHI: C HMCIOJIB30BAHUEM TOHSITHMA
«MaccoBas JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPALIUSD); MacChl BEIIECTBA
niu 00bEMa raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJIHOTO
W3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3 (deKTa peakiuu; 3HaYeHUs
BOJIOPOJAHOTO IIOKA3aTeisl PacTBOPOB KHUCIOT M IIECJIOYEW C W3BECTHOM CTEIEHBIO
JMCCOIUAINK; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJTHO
M3 MCXOJHBIX BEHIECTB JAaHO B BHUJAE PACTBOpPA C OMPEACIEHHOM MaCcCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA WM JaHO B HM30BITKE (MMEET NPHUMECH); JOJIM BbIXOZA
MPOJIYKTa PEAKIIMU; 00bEMHBIX OTHOIICHHI ra30B;

c(hOPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUJITAHUPOBATb U MPOBOJUTH
XUMHUYECKUN SKCIEPUMEHT (MPOBEJACHUE PEaKlMii MOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOI0 COCTaBa HEOPraHUYECKHX BEIIECTB, OMPEICICHUE CPEAbl PaCTBOPOB
BEIIIECTB C TMOMOIIBIO HWHIUKATOPOB, M3YYEHHE BIUSHUS PA3IUYHBIX (HAKTOPOB
Ha CKOPOCTh XMMHUYECKOW PEAKIHH, PEUICHHE JKCIEPUMEHTAJIbHBIX 3aJlad M0 TeMam
«Metamib» 1 «Hemeramisl») ¢ coOMoJieHHEM TMpaBuil OE€30MacHOr0 OOpalieHUs
C BEIECTBAMU U JJa0OPaTOpPHBIM 000py10BaHUEM, (DOPMYIUPOBATH 11EJIh HCCIICIOBAHUS,
npeocmaenisimes B pa3audHON (popMe pe3ynbTaThl SKCHEPUMEHTA, AHAIUZUPOBAND
U OIIEHUBATh WX JIOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHMI: COOJIO/IaTh MpaBUia TMOJb30BAHUS XUMHUYECKOU
MOCYI0H U JTa0OpaTOPHBIM 000Py0BaHUEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUHU
C UHCTPYKIIUSIMH TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJOTUUYECKU
11e71ecO000pa3HOTO MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LIEJISIX COXPaHEHUS
CBOETO 3JI0POBbS, OKPYKAIOIIEH MPUPOJIHON CpEelbl U JOCTHAKECHUS €€ YCTOMYHUBOTO
Pa3BUTHUS, 0CO3HABAMbL OMACHOCTb TOKCHMYECKOTO JIEUCTBUS Ha >KUBBIE OPTraHU3MBbI
OMPEJICIEHHBIX HECOPTAHUYECKUX BEIIECTB, MOHUMas cMbICi roka3zarens [1K;

cOPMHUPOBAHHOCTh ~ YMEHHUI:  OCYIIECTBISATh  II€JICHANPABICHHBIM  TTOWCK
XUMHUUYECKON HMH(pOpMAIMU B Pa3IMYHBIX HCTOUYHHMKAX (Hay4yHas W Yy4eOHO-HaydHas
JuTeparypa, CpeAcTBa maccoBoi uHpopmaiuu, WMHTEpHET M Apyrue), KPpUTUUECKU
aHaJM3UPOBaTh XUMHUYECKYIO HH(pOpMaIuio, MepepadaTtbiBaTh €€ U HMCIO0JIb30BaTh
B COOTBETCTBHUH C MOCTABJICHHOHN yueOHO 3a1aueii.
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10 KJIACC
Haumenosaunue
No KonuuecTtBo OCHOBHEIE BUEI JIEITEIILHOCTHA
pa3/iesioB U TeEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yYaroIINXCs
y4eOHOTO0 npeaMera
Pa3znen 1. Teopernueckue 0CHOBbI OPraHMY€CKOH XUMHH

1.1

[Ipenmer oprannueckou
XUMHUH.

Teopus crpoenus
OPraHUYECKUX
COeIMHEHNH

A. M. bytnepoBa

8

[IpenmMer u 3HaUE€HHE OPTraHUYECKOM
XUMUH, IPEJCTABIEHUE O MHOTOOOpa3nun
OpPraHUYECKUX COETUHEHUM.

DJIEKTPOHHOE CTPOCHUE aTOMA YTIIEPO/a:

OCHOBHO€ U BO30YX/I€HHOE COCTOSIHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa
yriiepojia. XuMHYECKasi CBSI3b

B OPraHUYECKUX COCTUHEHUSAX. TUIIBI
rUOpUIU3AIMK aTOMa yTiepoa.
MexaHu3Mbl 00pa30BaHuUs KOBAJICHTHON
CBA3U (OOMEHHBIN U TOHOPHO-
aKIenTOpHbIN). TUIBI TepeKpbIBaHUS
ATOMHBIX OpOUTANICH: G- U T-CBS3H.
OnunHapHasi, ABOMHAS U TPOMHAs CBS3b.
CniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
oprannueckux Bemiects. [lonstue

0 CBOOOJIHOM pajauKaie, HyKjaeopuie u
anexkTpodue.

Teopus cTpOeHUST OPraHUYECKUX

PackpsiBaTh cMBICT U3y4aeMbIX
MOHATUM (BBIJCTSATH UX XapaKTEPHBIC
MPU3HAKN) U IPUMEHSTh 3TH MOHITHUS
IIPY OIIMCAHUU COCTABA U CTPOECHUS
BEIIECTB, JUISI OOBSICHCHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
PackpsiBaTh CMBICIT MOJIOKEHUN
TEOPUU CTPOCHUS OPTraHUYECKUX
BemiectB A. M. Bytieposa u
MPUMEHSTh UX JIJIs1 00BSICHEHHUSI
3aBHCUMOCTHU CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonbp30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJISI COCTaBJICHUSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX,
CKEJIETHBIX) (POPMYJT OPTAaHUIECKUX
BEILIECTB.

Onpenensitb BUAbI XUMUYECKOU
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coenunennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTHUE — CTPYKTypHAas
TE€OPHUsI OPTaHUYECKUX COCTUHECHUM.
3HaYeHUE TEOPUHN CTPOCHHUS
OPTraHUYECKUX COCANHECHUN.
MonekynsipHbIE U CTPYKTYpPHbBIE
dbopmyibl. CTpyKTypHBIE (DOPMYIIBI
PAa3IMYHBIX BUJIOB: pa3BEpHyTas,
COKpAILICHHAs1, CKEJIETHAs.

N3omepus. Buael uzomepuu:
CTPYKTYpHasi, MPOCTPAHCTBEHHAS.
OnekTpoHHBIE A (PEKTHI B MOJIEKYIax
OPraHUYECKUX COCIMHCHUU.
NHayKTUBHBINA U ME30MEPHBIN 3P (EKTHI.
[Ipencrapnenue o kinaccuukau
oprannyeckux BeuecTs. [lonsTue

o (byHKIIMOHATBHOM rpymie. ['omonorus.
I'omonornueckue psapl. Homenkiarypa
OPraHUYECKUX COCIUHECHUN
(cucrteMaTtnueckas U TPUBHAIbHBIC
Ha3BaHUS).

OcobeHHOCTH U KaccuduKanus
OpraHnyecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBHUTEIbHBIC PEAKIINU

B OPTaHUYECKON XUMUMU.
JKCIePUMEHTAIbHbIE METO/AbI
HU3y4eHHUs BELeCTB U UX NPeBPALLCHHIA:

CBsI3U (OJIMHAPHBIC, KPaTHHIC)

B OPTaHUYECKUX COCTMHCHUSX.
XapakTepru3oBaTh POJIb U 3HAUCHUE
OpPraHUYECKON XUMHUHU B PEIICHUN
PO0IIEM IKOJIOTHIECKOM, TTUIIEBOM
0€3011acHOCTH, B Pa3BUTHH
MEUITUHBI, CO3/ITAaHNN HOBBIX
MaTepHayioB, B 00eCTICUeHUH
paImoHaIBHOTO
IPUPOIOIIOIH30BaAHNS,
MOATBEPKIATh €€ CBSI3b C APYTUMU
HayKaMH.

Hcnonb3oBaTh Moen
OpraHUYECKUX BEIIECTB

JUTSI WWLTFOCTPAITUU MX XUMHYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOCHUS.
HaGmronats u onuchiBaTh
JIEMOHCTPAIMOHHBIE OTIBITHI,
IIPOBOJIUTH U OIKCHIBATH
71a060paTOPHBIE OMBITHI
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e JleMOHCTpaIIUK:

— O3HAKOMIJICHHUE C 00OpasiaMu
OpTraHUYECKUX BEIIECCTB U MaTEepHATIAMH
Ha UX OCHOBE;

— OTIBITHI IO MPEBPAIIEHUTIO
OpraHUYECKUX BEIECTB IIPU HArPEeBaHUU
(raBneHue, oOyTJIMBaHKUE U TOPEHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJICTTUPOBAHUE MOJIEKYJI
OpraHUYeCKUX BEIIECTB

Hroro no pazneny

Pa3n

e 2. YriieBoaopoabl

2.1

[IpenenpHbIE
YTIEBOAOPOABI —
aJIKaHbI, IUKJIOATKAHBI

AuskaHbl. 'OMOJIOTHYECKUM PAJT aJTIKAaHOB,
ob1mast popmysia, HOMEHKJIATypa U
U30MepHsi. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
AJIKaHOB, Sp3-rn6pnz[1/13au1/m aTOMHBIX
opOuTanei yrieposaa, G-CBs3b.
Kongopmepor. Duznueckue cBoHCTBa
AJIKaHOB.

XUMHUYECKHUE CBOMCTBA ATKAHOB: PEAKIIUU
3aMelIeHus], U30MEepHU3allii,
JNETUAPUPOBAHUS, IMKIU3AIUH,
MUPOJIN3a, KPEKUHTa, TOPEHHUS.
Haxoxnenue B mpupoae. CriocoOsnl
MOJTYYEHUS U MPUMEHEHUE aJIKaHOB.

Bragets n3yqaeMbIMH XUMHUYECKUMH
MOHSATUSIMU.

BrigBisTh XapakTepHbie TPU3HAKH
MOHATHH, YCTaHABIINBATh MX
B3aMMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIHE MTOHITHSI

IIPY OITUCAHUU COCTaBa, CTPOCHUS

Y TIPEBPAIICHUNA OPTaHUYECKUX
COCIMHEHUMN.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIsS COCTaBJICHUS
MOJICKYJIIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKEJICTHOM) (hOopMYyIT YTIIEBOAOPOIOB.
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Huxnoankauel. O6mias Gpopmyna,
HOMEHKJIATypa U U30MEPHSI.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJibIX (ILIMKJIONPOTIaH,
[IUKJIOO0YTaH) ¥ OOBIYHBIX (IIUKJIOTICHTAH,
UKJIOTEeKCaH) HUKI0aIKaHoB. CriocoObl
MOJTYYCHUS ¥ IPUMEHCHHE ITUKIIOATKAHOB

2.2

Henpenenbubie
YTJIEBOAOPOIBIL:
AJIKEHBI, AJIKaJUEHBI,
AJIKUHBI

14

AJikeHbI. [ OMOJIOTHYECKHUI PAJT aTTKEHOB,
obmast opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE Y MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJTKEHOB,
sz-m6pnzu/13au1/m ATOMHBIX opOuTaIeit
yriiepojia, 6- U m-CBA3u. CTPYKTypHas U
reoMerpuueckas (yuc-mpamnc-) K30Mepusi.
du3nYeCcKre CBOMCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MPUCOEANHEHUSI, 3aMEILICHUS

B O-ITOJIOKEHHUE IPU IBOMHOM CBSI3H,
MOJIMMEPU3AIIMU U OKUCIICHHUS.
lIpedocmaenenue o mexanuzme peaxyuu
INeKMPOPUILHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
peakiMu Ha JIBOMHYIO CBS3b.

CnocoObI MoJTydeHUsI U MIPUMEHEHUE
AJIKEHOB.

Ankanauensl. Knaccudukanms
AJIIKaJMEHOB (CONPSIKEHHBIE,

YcTaHaBnuBaTh MPUHAJICKHOCTD
BEIIECTB K ONPEIeIEHHOMY KJIacCy
yTIEBOAOPOJIOB IO COCTaBY U
CTPOCHHIO, Ha3bIBATh UX

110 CUCTEMATUYECKON HOMEHKIIATYPE;
PUBOIUTH TPUBUAIILHBIEC HA3BAHMUSI
OTJICBHBIX MPEICTaBUTEICH
YTJIEBOAOPOIOB.

Ornpenenarb BUAbl XUMHUYECKOM
CBSI3H B MOJIEKYJIax YIJIEBOAOPOJIOB
(KOBaJIeHTHasI HEMOJSIpHAs U
NOJIIpHAs, G- U T-CBSI3b).
[TonTBepkaaTh HA KOHKPETHBIX
IpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YIJI€BOJIOPOAOB OT KPaTHOCTH U THIIA
KOBAJICHTHOM CBSI3H (G- U - CBSI3N),
B3aMMHOTO BJIHMSIHHSI aTOMOB U TPy
aTOMOB B MOJIEKYJIaX; a TAKXKe

OT OCOOEHHOCTEH peanu3aiuu
Pa3IMYHBIX MEXaHU3MOB MPOTECKAHHSI
pEaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XHMHUYECKHE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOJIYYEHUS YTIIEBOJOPOIOB,
MPUHAICKAIINX K Pa3TUIHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco06eHHOCTH AIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
TueHoB, 1,2- u 1,4-npucoeMHECHIE.
[Tomumepusanus CONPS>KEHHBIX IUEHOB.
CnocoObl moJTy4eHHUs U IPUMEHEHNE
aJIKaJICHOB.

AuikuHbL. ['OMOTOTHYECKUH PSJT ATIKUHOB,
obmast opmysia, HOMCHKJIATypa U
M30MEPUS. DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJKUHOB, SP-THOPHUAN3ALIMS SJICKTPOHHBIX
opOuTasnei aroMa yriepoaa. Guzndeckue
CBOMCTBA aJIKUHOB.

XUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOCTUHEHUS], AUMEPU3ALINU U
TpUMepU3aru, okuciaeHus. Kucinorueie
CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCcTBEHHBIE peakuuu
Ha TPOWHYIO CBA3b.

CnocoObI moJy4eHus: U IPUMEHEHUE
aJIKWHOB

2.3

ApoMartuueckue
YTIE€BOAOPO/IbI (APEHBI)

ApomaTHyecKue yriaeBOI0PO/IbL.
["'omosnoruueckuii psa apeHoB, 001Iast
dopMyIta, HOMEHKIIATypa U H30MEPHSI.
DJNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI O€H30a.

KJIACCaM.

BbISBISTE F€HETUYECKYIO CBS3h
MEX]y YTJIEBOJAOPOIAMH PA3TUYHbBIX
KJIACCOB U MOATBEPKIAThH €€ HATMYUe
YPaBHEHUSMHU COOTBETCTBYIOIINX
XUMUYECKUX peaKIuit

C UCIIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyIl BEIIECTB.

XapakTepu3oBaTh HCTOYHUKH
YIIEBOAOPOAHOTO ChIPbs (HEPTH,
IPUPOJIHBIN r'a3, yrojb), CHOCOObI UX
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TIOYyYaeMBbIX IIPU ITOM
IPOAYKTOB.

Ncnonn3oBath 00IICHAYYHBIE
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
IUTAHUPOBAHUH, TIPOBEICHUH U
OTHMCAaHUU XUMUYECKOTO
sKcrepuMenTa (J1abopaTtopHbie
OTIBITHI M IPAKTUYECKHIE PAOOTHI).
CrnenoBaTh nmpaBuiiaM 06€30mMacHON
paboThI B JlabopaTtopuu

IIPU UCTIOJIb30BAHUN XUMUYECKOM
NoCyAbl M 000PYIOBaHUS, a TAKKE
npaBuiIaM OOpaIlleHusI C BEIIECTBAMU
B COOTBETCTBUH C MHCTPYKLUAMU
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IIpasuno apomamuunocmu, npumepnl
ApPOMAMU4ecKUx cOeOUHeHul.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUUeCcKHe cBOiicTBa OCH30J1a U €ro
TOMOJIOTOB: PEAKIIMH 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE U YTIIEBOJOPOHOM
paauKaie, peakiuy MprucoeIuHEHUS,
OKHCJICHHE TOMOJIOTOB O€H30.1a.
Peaxyuu snexmpoghunvroco 3amewenus.
[Ipencrapienue 00 OpUESHTUPYIOIIEM
JICCTBUH 3aMECTHUTEJICH B OCH30ILHOM
KOJIbII€ Ha PUMEPE ATTKUIBHBIX
paauKanoB, KapOOKCUIIBHOM,
TUAPOKCHUIIbHBIN, aMHUHO- H HUTPOTPYIIII,
aTOMOB TaJIOTCHOB.

OCo00EeHHOCTH XMMHYECKUX CBONCTB
ctupoia. [Toamumepuszamusi cTuposa.
CriocoObl oSTy4eHUsI U IPUMEHEHNE
apoMaTHUYECKUX YTJIEBOIOPO/IOB

2.4

IIpupoaHbIE HCTOYHUKHN
YIJIEBOIOPOJOB U UX
nepepadoTKa

[Ipupoausiii ra3. [lomyTHeie HeTsIHBIE
ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHblii yroiabs v IpOayKThI €ro
nepepadoTKu.

CnocoObl nepepaboTku HeTH:
MEPErOHKA, KPEKUHT (TEPMHUYECKUIA,
KaTaJIUTUYECKUI ), pUPOPMUHT, TUPOIIN3.
[IponyxTsl nepepa®oTku HEPTH,

BBITNIOJIHEHMSI 1a00PAaTOPHBIX OIIBITOB
U IPAKTUYECKUX padoT

0 MOJIYYEHUIO U U3YUYEHHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBisTe pe3ynbTaThl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPaBHEHUI COOTBETCTBYIOLIUX
peaKkLMii U JenaTh BhIBOJbI HA UX
OCHOBE.

[IpoBOANUTH BEIYUCIICHHUS

JUTSI ONIPEACIIEHUS MOJIEKYJIIPHON
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPABHEHUIO XUMUYECKON peaKkuu
Y TI0 MACCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIMX B €0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CropaHusl.

CamOoCTOATENBHO IUTAHUPOBATH U
OCYUIECTBJISTH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCT;
IPUHUMATh aKTUBHOE y4acTue

B IpyNNoOBOW y4eOHOM eI TeIbHOCTH
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UX MMPUMEHEHHUE B MPOMBIILJICHHOCTH

U B OBITY.

['eneTnueckas CBsI3b MEXAY Pa3TUYHBIMU
KJIaCCaMU yTJIEBOJA0POJIOB

2.5

["astoreHnpon3BoHbIE
yTJI€BOJ0PO/IOB

DJIEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOAOPO/IOB.
Peakimu 3amertieHus rajgoreHa

Ha TUJPOKCHUII, HUTPOTPYIIITY,
UAHOTPYMIY, AMUHOTPYTIITY.

JlelicTBHE HA TaJIOT€HIIPOU3BOIHBIE
BOJIHOTO ¥ CIIMPTOBOTO pacTBOpa
miesoun. Bzaumoaencreue
JIIUTAJIOTCHAJIKAHOB ¢ MAarHUEM U ITMHKOM.
[ToHsTHE O METAIITIOOPTAHUYECKUX
coeuHeHuaX. Mcronp3oBanue
raJIOreHIPOM3BOAHBIX B OBITY, TEXHHKE U
B CUHTE3E.

IKCNePUMEHTAIbHbIE METO/IbI
U3y4YeHHUsI BelleCTB U UX MpeBPaIlleHHIA:
e JlemoHCTpanuu:

— JeMOHCTpanus (PU3HNIEeCKUX CBOMCTB
yTIAEBOAOPOIOB (PACTBOPUMOCTH );

— Ka4eCTBEHHbIC PEaKINU
YTJIEBOJIOPOJIOB PA3IMYHbBIX KJIACCOB
(oOeciuBeunBaHKe OPOMHOM WIIU HOTHOM
BO/IbI, PaCTBOpA MepMaHraHaTa KaJus,
B3aNMOJICHCTBHE alleTUIICHA
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C aMMHaYHbIM PacTBOPOM OKCHJIA
cepebpa);

— o0pa3ibl mIacTMacc, Kay4yKoB H
PE3UHBI;

— xoutekiun «HedTe» u «YTomm»;
— BuaeopparMeHT «BynkaHuzamnms
PE3UHBD).

e JlaGopaTOpHbIE OMBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
IacTMace, KayuyyKoB U PE3HHBI;

— MOJIETMPOBAHUE MOJIEKYJI
YTJI€BOAOPOIOB U
raJIoreHONPON3BOAHBIX;

— IOJYYCHHC MCTaHa U U3YyYCHUC CT'O

CBOICTB;

— IOJYUYCHHC allCTUJICHA U U3YUYCHUC CTO

CBOWCTB.
e [IpakTrueckue paboThI:

Ne 1. Ilosmyuenue sTUIEHA U U3YyUEHHE

€ro CBOMCTB.

e Pacuérnple 3agaun:

— OIPEACIICHUE MOJIEKYIJISIPHOU
(dbopMyIIBI OPraHUYECKOTO BEIIEeCTBA

ITO MaCCOBBIM JOJIsIM aTOMOB 3JICMCHTOB,

BXOJAIIHUX B €T0 COCTAB,
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— HaXOXKICHUE MOJICKYIISIPHOH (OPMYIIBI
OpPTraHMYECKOTO COCTMHEHUS [0 Macce
(06beMy) MPOTYKTOB CTOPAHUS;

pacu€Thl M0 YPaBHEHUIO XUMHUECKOM
peakuuu

Hroro no pazneny

35

Paznen 3. Kuciiopoacoaepxaniye opraHnyeckue coenHeHHst

3.1

Crouptel. @eHoa

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI. PackpsIBaTh cMBICIT H3y4aeMbIX
Ctpoenue MoJekyn (Ha mpumepe MOHATUH (BBIIEISATh UX XapaKTepPHBIC
METaHoJIa ¥ 3TaHoJa). ['OMOJIoTuYecKuil | MpU3HAKK) U IPUMEHSATH ST MTOHATHS
psin, obmras dopmyia, u3oMepus, IIPY OIMCAHUU COCTABA U CTPOECHUS
HOMEHKJIaTypa U KiaccupUuKaius BEILIECTB, JIs1 0ObSICHEHUSI

crupToB. PU3NYECKHUE CBOMCTBA OTJIENBHBIX (DAKTOB U SBJICHUM.
cnupToB. BosopoiHas cBA3b. Hcnonb30BaTh XUMHUYECKYIO
XUMHYECKHE CBOMCTBA: pEaKIUU CHMBOJIMKY JUJISI COCTaBJICHUS
3aMEILEeHUs, JETUAPATalluU, OKUCIIEHUS, | MOJICKYJISIPHBIX U CTPYKTYPHBIX
B3aUMOJICMCTBUE C OPraHUYECKUMU U (pa3BEpHYTOM, COKpPAIIEHHOM)

HEOPraHUYECKUMHU KHCIIOTaMHU. (opMyJ1 KUCIIOPOACOAEPKAIINX
KauecTBeHHas peakiys Ha OTHOATOMHBIE | OPTaHUYECKHUX BELIECTB.

cupThl. DU3NOJIOTUYECKOE JCUCTBUE YcraHaBIMBaTh MPUHALJIEKHOCTD
ATAHOJIa U METAHOJIA Ha OPTraHu3M KM CJIOPOI0COACPHKAIINX

yenoBeka. CriocoObl MOTydeHUsI U OPTaHUYECKHUX BEILIECTB

MPUMEHEHHUE OJTHOATOMHBIX CITUPTOB. K OMPEAECTICHHOMY KJIACCY MO COCTaBY
[IpocTteie 2¢upsbl, HOMEHKIATYpa U Y CTPOCHMIO, Ha3bIBATh UX

nzomepusi. OCOOEHHOCTH (PU3NYECKUX U | TIO CHCTEMAaTHYECKOW HOMEHKIIATYPE;
XUMHUYECKUX CBOMCTB. MIPUBOJIUTH TPUBUAIbHBIE HA3BAHUS
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MHOT0aTOMHBIE CIUPTHI: STHJICHTJIMKOJIb
U rinepuH. Ou3ndeckue 1 XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPTraHWYECKUMHU KUCIOTAMU,
KaueCTBEHHAsI pPeaKIIUsl

Ha MHOTOQTOMHBIE CIIUPTHI.
OU3N0IOTrHIECKOE IEHCTBUE

Ha opraHusM denoneka. CrocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJIEKYJIbI, B3AUMHOE
BIIUSTHUE THIPOKCOTPYIIIBI U
OeH30JbHOTO sijipa. Pu3nYecKue
cBoricTBa (heHosa. OcoOCHHOCTH
XUMUYECKUX CBOUCTB (peHoa.
KadectBennsie peaknyu Ha (HEHOM.
TokcuuHocTh Ppenosna. CriocoObl
MOJIYYCHUS ¥ IPUMEHeHUe (eHoma.
denondopmaabIeTHIHAS CMOJIA

3.2

KapOoHusnbsHbie
COEJTUHEHHUS:
aJIBJICTUIBI U KETOHBI.

Kap6oHOBBIC KUCTOTHI.

Crnoxubie 3Gupsbl.
Kupsi

21

KapOGonunbHble COeTUHEHNS: aThACTUIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOM TPYIIIIBI.
["'omonorudeckue psiibl albIETHI0B U
KETOHOB, 00111as1 hopmyJia, U30MEpHs

¥ HOMeHKJIaTypa. Pu3ndecKkue CBONCTBa
aJbJIETUI0B U KETOHOB.

OT/ICJIbHBIX MPEICTaBUTENECH
KUCJIOPOJICOJICPKAINX COCTUHEHNM.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHeHne, GU3NYECKUe U
XAMHUYECKUE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI MOJIYYeHUS PEICTaBUTEIIEH
Pa3JIMYHbBIX KJIACCOB
KHUCJIOPOJICOJIEPKAITUX COSTUHEHUIT;
BBISIBJISITh TEHETUYECKYIO CBA3b
MEXKTy HUMU U MTOATBEPKIATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pPEAKLHI C UCTIOIb30BAHUEM
CTPYKTYPHBIX (hOpPMYJI BEIIECTB.
[ToaTBepxkaaTh Ha KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHOMN CITOCOOHOCTH
KHCJIOPOJICOJIEPAKAIINX
OpraHUYECKHUX BEIIECTB

OT (QDYHKIIMOHAJIBHBIX TPy

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

B MOJIEKYJIaX; a TAaK¥Ke

OT OCOOEHHOCTH peaau3aiuu
Pa3JIMYHBIX MEXaHU3MOB ITPOTEKAHUS
peaKuuil.

OnuceIBaTh COCTaB, XUMUYECKOE
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XUMHUYECKHE CBOWCTBA AJIBACTUAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
lIpedocmasnenue o mexanuzme peaxyuil
HYKIIeO@UIbHO20 NPUCOEOUHEHUS.
OxkwclieHne ambJAeTHI0B, KaueCTBCHHBIE
peakuuu anpaeruaoB. Crnocoob
MOJTYYCHUS M IPUMEHCHHE aJIbJACTUIIOB U
KETOHOB.

OIHOOCHOBHBIE MPEICIbHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIIOT.
N3omepus u HomeHkiarypa. uznueckue
CBOWCTBA, BOAOPOIHBIE CBS3U.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
PEaKIMK C Y4aCTHEM YTIJIEBOJIOPOIHOTO
pagukana.

[TonsiTHE O MPON3BOIHBIX KAPOOHOBBIX
KHCJIOT: CJIOXKHBIC d(DUPHI, aHeUOPUObL,
2ANI02eHAH2UOPUODL, AMUObL, HUMPUIBL.
Oco0eHHOCTH CBOWMCTB MypaBbUHOM
KHCITOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIETbHBIX U
apOMaTHYECKNX KapOOHOBBIX KUCIIOT,
JTUKapOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U IPUMEHEHHUE )KUPOB U
YTIICBOJIOB, XapaKTePHU30BaTh UX
3HAYEHUE IS )KU3HEACITSTLHOCTH
OpTaHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JIEHCTBHS
Ha JKUBBIC OPTaHU3MBI OTIPEICTICHHBIX
KHUCITIOPOJICOIEPIKAIITNX
OpPTaHUYECKUX BEIIECTB U TIOSICHITH
Ha IPUMEPax COCOObl YMEHBIIIECHHUS
Y TIPEIOTBPAIICHHS KX BPEIHOTO
BO3/ICIICTBHS Ha OPTaHU3M YeJIOBEKa.
Hcnons3oBatk 0011I€HAYYHbBIE
METO/IbI TIO3HAHUS

IPU CaMOCTOSITEIIBHOM
TJTAHUPOBAHWUH, TIPOBEICHUN U
OTMCAaHUHN XUMUYECKOTO
sKcIiepuMeHTa (J1abopaTopHbIe
OTIBITHI U IPAKTUYECKUE PAOOTHI).
CrnenoBaTh nmpaBuiiaM 06€30mMacHON
paboThI B JlabopaTopuu

IIPY MCTIOJIB30BAHUH XUMUYECKON
NOCyBl M 000PYIOBaHUS, a TAKXKE
paBuiIaM OOpaIleHus ¢ BEIIeCTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJTHEHHST TaOOPATOPHBIX OTIHITOB
U MIPaKTUYECKUX paboT

10 TIOJTYYEHUIO ¥ U3yUEHUIO
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[IpencraBuTeM BBHICIIUX KapOOHOBBIX
KHCIIOT: CTeApUHOBAs], TAIbMUTUHOBAS,
OJIEUHOBAs, TUHONEBAS, TUHONEHOBAS
KUCNOThl. COocOObI MOTY4YEeHUS U
MPUMEHEHHE KapOOHOBBIX KUCIIOT.
Crnoxxnbie 2¢upsl. ['omooruaeckuii ps,
oOutas popmyia, U3oMepus U
HOMEHKJIaTypa.

XKupsl: ctpoenue, puznyeckue u
XUMHUYECKHE CBOWCTBA )KUPOB: THAPOIIN3
B KMCJIOM U IIEJIIOYHOW Cpeax.
Oco0EeHHOCTH CBOMCTB KUPOB,
COJIEpIKaIINX OCTATKU HETPEACTbHBIX
KHUPHBIX KUCHOT. JKUPBI B IpUpO/IE.
Mp114 KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Motomiee aencteue. [lonsmue

O curmemu4ecCKux mMornumux cpeécmeax
(CMC)

3.3

YrneBoabl

OO6m1as XxapakTeprucTrUKa yrieBOI0B.
Knaccudukanus yrieBogoB (MOHO-, 14-
U TIOJTHCaXapuibl).

MoHocaxapuapl: TJIF0K03a, PpyKTO3a,
pubo03a, rayaKkTo3a, 1e30KCUpruoo03a.
dusnyeckre CBOMCTBA U HAXOXKICHUE

B nipupoje. dorocunres. Onmuueckast
usomepusi. Konvuamo-yennas
maymomepusi Ha npumepe MoJleKyJivl

OpPraHUYECKHX BEIIECTB.
[IpencraBusTe pe3ynbTaThl
SKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHUI COOTBETCTBYIOIINX
peaKLMii U JenaTh BbIBOJbBI HA UX
OCHOBE.

[IpoBONTH BEIYUCIICHHUS

JUTSI ONIPEACIIEHUS MOJIEKYJIIPHON
dbopMyJibl OPraHUYECKOTO BEIIECTBA
10 YPaBHEHHUIO XUMUYECKOUN pEaKINK
Y TI0 MACCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOSIINX B €T0 COCTaB,
a TaK)Ke Ha OINPEEIICHUE OJIN
BBIX0/Ia IPOJYKTa pEeaKIuu

OT TEOPETHUYECKU BO3MOYKHOTO.
CamMOoCTOATENBHO IUTAHUPOBATH U
OCYLIECTBJISTH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTb;
IPUHUMATh aKTUBHOE y4acTue

B IPYIIIOBOM yueOHOU AESTEIbHOCTH
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2n0K03bl, npoekyuu Xeyopca, a- u -
aHomepwl 21I0KO3bl.

XUMHAYECKHUE CBOMCTBA TITFOKO3BI:

C Y4aCTHEM CIUPTOBBIX U aJIbJICTUIHON
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TIFOKO3BI.

[IprMeHeHuE TIIFOKO3bI, €€ 3HAUCHHE

B )KU3HEACATEILHOCTH OpPTaHU3MA.
Jucaxapupl: caxapo3a, MajlbT03a U
nakto3a. BoccraHaBiuBaronme u
HEBOCCTAHABJIMBAIOIINE TUCAXAPU/IBI.
I'mpponus caxapossl. HaxoxaeHnue

B IIPUPOJIC U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TJIMKOTEH U
nesuoa03a. CTpoeHre MakKpoOMOJIEKYT
KpaxMalia, TJIMKOT€HA U LEJITI0N03bI.
du3nvecKre CBOICTBA Kpaxmaina u
LEJUTI0103bl. XMMUYECKHUE CBOMCTRA
KpaxMmaJia (TUIpoJin3, KadeCTBCHHAs
peakus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hupon
uesuoa03bl). [Tonsitue

00 UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN LIETIK).
JKCNepuMeHTATbHbIE METOAbI
HU3y4YeHHUs BelleCTB U UX MPeBPAlleHHIA:
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e /lemoHCTpanuu:
— CBOICTBa CHUPTOB: pACTBOPUMOCTh
B BO/IE€, B3aUMOJCHCTBUE ATaHOJIA

C HAaTpHUCM, OKHUCJIICHHUC 3TUJIOBOT'O CIIUPTA

JTUXPOMATOM KaJivs (BO3MOXKHO
MCIIOJB30BaHUE BUICOMATEPHUAIOB);

— Ka4yeCTBEHHBIC PEAKIIUU AJIbJACTUIOB:
C aMMMAYHbIM PACTBOPOM OKCHJIA
cepedpa u rugapokcuaom meau(Il);

— XMMHUYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCIIOTHI.

e JlaGopaTOpHbIE OMBITHI:

— peaxuus TIMIEPUHA C TUAPOKCHUIOM
meau(11);

— OKHCJICHHE 3THUJIOBOTO CITUPTa

B QJIBJAETHU/]I PACKAIEHHOW MEIHOM
MIPOBOJIOKO;

— B3aMMOJICUCTBUE PACTBOPA ITHOKO3BI
¢ ruapoxcuaom meau(Il);

— B3aUMOJCUCTBHUE KpaxMaia ¢ HOAO0M.

e [IpakTueckue paboThI:

No 2. Pemenue skciepuMeHTaIbHBIX
3ana4 1o TeMe «CrnupTsl U GEHOJIbIY;
Ne 3. Pemenue skcniepuMEHTAIbHBIX
3aja4 1o TeMe «KapOoHOBBIE KUCTIOTHI.
Crnoxuble 3¢pupb».

e PacuéTHbIe 3aa4U:;
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— OIpeeneHNe MOJICKYISIPHON
(GbopMyIIbl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB DJICMEHTOB,
BXO/JISIIMX B €T0 COCTaB; MO0 Macce
(o0BeMy) IPOIYKTOB CTOpaHUS,

10 KOJINYECTBY BELIECTBA (Macce,
00beMy) IPOTYKTOB PEAKIIUU U/ WITH
HCXOJTHBIX BEIECTB;

— pelieHre pacuE€THHIX 3a/1a4

Ha OTIPEACIICHUE JOJU BBIXOa MPOTYKTa
pPEaKIMK OT TEOPETUICCKU BO3MOKHOTO

Hroro no pazuneny

41

Pa3znen 4. A3oTcoaeprkaiiue OpraHudecKue coeIuHeHust

4.1

AMUWHEL.
AMUHOKHUCIIOTHIL. beaku

12

AMWHBI — OpraHUYeCKUE MPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCKue U apOMaTUUYECKUE;
MIEpPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosekyn, odmas popmyina,
H30MepHUsi, HOMEHKJIaTypa U (puznueckue
cBoiicTBa. XUMHYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHUE, PEAKIIUU

C a30TUCTOM KMCJIOTOMU.

Com anKuIaMMOHUSL.

AHWIMH — IPEICTaBUTE]Ib aMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHuiMHA. B3anmHoe BIMsiHUE TPy

PackpsiBaTh CMBICIT U3y4aeMBbIX
MOHATHUH (BBIIEATH UX XapaKTePHBIC
MPU3HAKHN) U IPUMEHSATD AT MOHATUS
IIPY ONTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JUISI OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
Mcronb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOH)
dbopmyI a30TCoIEpPIKAIIUX
OpPTaHMYECKUX BEIIECTB.

OnpenensiTh MPUHAIC)KHOCTD
a30TOCO/IePKAIUX BEIICCTB
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aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco06eHHOCTH XMMUYECKUX CBOMCTB
aHwiMHa. KauecTBEeHHBIE peaKkIuu

Ha aHWJIUH.

CnocoObl IOJTy4eHHE U IPUMEHEHHE
anudaTUIeCKUX aMUHOB U aHWJIMHA

13 HUTPOOEH30171a.

AmuHOKUCIOTEI. HOMeHkIatypa u
nzomepus. OTaenbHbIe NPeACTABUTEIN
0-aMUHOKHCJIOT: TJIUIMH, aJJaHuH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, 1usuH, yucmeur. Onmudeckast
uzoMepusi AMUHOKUCIOM.!

D- u L-amunoxucnomeor.

®U3NYECKHE CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEpHBIX OPTaHUICCKUX COCTMHEHUH,
peakius TMOJUKOHJICHCAIlUH,
00pa3oBaHUE MENTUIHON CBS3U.
buonornueckoe 3HaYeHUE AMUHOKHUCIIOT.
CHUHTE3 NENTUIOB.

benku kak npupoHbIe MOJUMEPHI.
[TepBuynasi, Bropu4Hasi U TpeTUIHAs
CTpyKTypa O0enkoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: TUAPOIIN3,
JICHATypalus, KaYeCTBEHHbIC pEaKIun
Ha OCJIKH.

K OIpeeJIEHHOMY KJIacCy M0 COCTaBY
U CTPOCHUIO, HA3bIBATh UX

110 CUCTEMATUYECKOM HOMEHKIAType;
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OT/ICJIbHBIX TIPEJACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEHHE, (PU3UICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
MpeACTAaBUTENIEH a30TCOAePIKAIIUX
COCIMHCHUM.

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIEC CBOMCTBA OCJIKOB;
MOSICHSTh HAa MIPUMEpPaxX 3HAUCHUE
OCJIKOB /ISl OpTaHU3Ma YeJI0BeKa.
[IpoBOANTH BEIYUCIICHUS

JUJISL OTIPEJICJICHUST MOJICKYJISIPHOM
(GhopMYyJIbl OPraHMYECKOTO BEIIECTBA
IT0 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOIAIIMX B €T0 COCTAaB,
a TakXKe MO0 YPaBHEHUSIM XUMHUECKUX
pEaKIuu.

Hcnonb30BaTh 0011I€HAYYHbBIE
METObI TTO3HAHUS

MIPU CaMOCTOSITETLHOM
MJIAHUPOBAHUHU, TPOBEJCHUU U
OIMCAaHUN XUMHYECKOTO
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Llonamue 06 azomcoodeparcauyux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
ocHnoeanus. Hyxneunogvie kuciomol:
cocmas, cmpoenue u OUoIocUYecKoe
DpOb.

JKCIIePUMEHTAJIbHbIEC METOAbI
M3Yy4YeHMs BellecTB U MX NpeBpaLlleHui:
e J/[emoHCTpanuu:

— pacTBOpeHHUE OEIKOB B BOJIE;

— JIeHarypalus O€JIKOB ITPU HarpeBaHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

e [IpakTueckue paboThI:

Ne 4. Pemenue skcnepuMEHTAIBHBIX
3a/1a4 1o TeMe «A30TcoepKaIiue
OpraHUYECKUE COECINHEHUSD;

Ne 5 Pemenue skcriepruMeHTanbHbIX
3aza4 1o teme «Pacrio3zHaBanue
OPraHUYECKUX COCIUHCHUI.

e PacuéTHbIC 3a/1a4Un:

— OIPEACIICHUE MOJIEKYJISIPHOU
dbopMyJIbl OPraHUYECKOro BEIIecTBa

10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISILIMX B €r0 COCTaB; MO Macce
(06beMy) MPOTYKTOB CrOpaHMS;

10 KOJIMYECTBY BELECTBA (Macce,

JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U TPAKTUYECKUE PAOOTHI).
CamMOoCTOSTENBHO IIAHUPOBATH U
OCYILIECTBIIATH CBOXO
MIO3HABATEIIbHYIO JIESTEIbHOCTD;
IPUHUMATh aKTUBHOE y4acTHe

B IPYNIOBON Y4€OHOM NESITEIbHOCTH
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00bEeMY) MPOAYKTOB PEAKIIMU

W/WJTA UCXOTHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OTIPEJICIICHNE JT0JI BhIXO0/1a TIPOIYKTa
pPEaKIMK OT TEOPETUICCKH BO3ZMOKHOTO

Hroro no pazneny

12

Pasnen 5. BoicokoMoJieKy IsIpHbIE COeIUHEHUS

5.1

BricokoMONEKYIIApHBIE
COEIUHEHUS

6

OCHOBHBIE MOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX CO€TUHEHUI:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEPHU3ALINH, CPEITHSIS
MoJIeKyJispHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUN — MOJIMMEPU3ALINS U
noJIMKoHieHcauus. [Ilpedcmasnenue

0 cmepeopezyniapHOCmuU U
HAOMOJEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A6UCUMOCTb CBOUCTE
NOIUMEPOS OM UX MONEKVIAPHO2O U
HAOMOJLEKYIAPHO20 CIPOEHUSL.
[TomumepHbie Matepuansl. [Inactmacchr
(MOJMATUIICH, TTOJIUIIPOITUIICH,
MOJIMBUHWIXJIOPU, TOTUCTUPOT,
MOJIMMETUIIMETAKPHIIAT, TIOJIMKApOOHATHI,
nonvdTHIeHTepedTanaT). Y TUIN3alus u
nepepadoTKa MIacTHKA.

DJ1acTOMEpBI: HATyPAJIbHBIM,

Bitagers n3y4aeMbIMM XUMUYECKHUMHU
HNOHATUSAMU: PACKPBIBATh CMBICII
U3y4aeMbIX OHATUI U PUMEHSITh
3T MOHATHS IIPY OIMCAHUU COCTaBa
U CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECTB,

JUTs1 OOBSICHEHUS OTJENbHBIX (PAKTOB
Y SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JJIs1 COCTaBJICHUS
CTPYKTYPHBIX ()OpMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUU PEAKIMHU TTOJIUMEPU3ALUN
Y TIOJINKOH/ICHCALINH.

OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHbIE CBOMCTBA U PUMEHEHUE
Kay4yKoB, Hanbosee
pacnpocTpaHEHHBIX BUJOB IJIACTMACC
Y BOJIOKOH.

Hcnonw3oBath 001IEHAYYHbIE
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CUHTETUYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JIaBCaH).

Tlonumepwvi cneyuanbHo2o Ha3HaA4eHUs.
(meon, kesnap, 31eKmponposoosujue
noaumepsl, buopasziazaemvle noJUMepbl).
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e JleMOHCTpaIuu:

— O3HaKOMJIEHUE C o0pa3iaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
1acTMacc, KayuyyKoB.

e [IpakTueckue paboThI:

Ne 8. Perienue skcnepuMeHTaIbHBIX
3aaa4 no teMe «Pacno3naBanue
IJ1aCTMAcC U BOJIOKOH»

METOMABI MO3HAHUSA
IPU CaMOCTOATEIHLHOM
IUTAHUPOBAHUHU, TIPOBEACHUU U
OTMCAaHUH XUMUYECKOTO
JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKHE paOOTHI)

Hroro no pazaeny 6
OBILIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIACC
Haumenosaunue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coaepkanue
/o 4acoB 00yJarOIIMXCs

y4eOHOro npeaMera

Pa3n

ea 1. TeopeTuueckue ocH

OBbI XUMHUH

1.1

Ctpoenue atoma.
[Tepnoauueckuii 3aK0H
u [lepuonnueckas
CHUCTEMA XUMHYECKUX
AJIEMEHTOB

J.1. MenneneeBa

9

AtoM. CocTaB aTOMHBIX SIAEP.
XUMHAYECKUN 31eMEHT. M30TOIBbL.
Kopnyckynapno-eonnosoti oyanusm,
0BOLCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbLE YUCIA.
DHepreTuuecKrue ypoBHU U MOAYPOBHH.
Atomuble opoutanu. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
a7eMeHThl). Pacnpenenienue 3JeKTpOHOB
110 ATOMHBIM OPOUTAJISIM;, NPUHYUN
MuHumyma sunepauu, npunyun Ilaynu,
npasuio XyHoa. INEKTPOHHBIE
KoH(purypaiuu aroMoB 3jeMeHToB [ — IV
NEPUOJI0OB B OCHOBHOM U BO30Y>KJICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOHPUTYpaLUU
WOHOB.

llonusimue 06 3Hepeuu uonuzayuu,
9HepauLU cpooCcmea K I1eKmpOoHy.
DJIEKTPOOTPULIATENBHOCTb.
IIepnonnueckuit 3akoH u Ilepnoguueckas

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHH (BBIICIATH UX XapaKTePHBIC
MPU3HAKKN) U IPUMEHSATH ITH MOHATUS
IIPY ONTMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OTJIETBHBIX (DAKTOB U SBJICHUM.
PackprIiBaTh CMBICI IEPHOIUICCKOTO
3akoHa [[. 1. MeHaeneeBa u
JEMOHCTPUPOBATH €TI0
CUCTEMAaTU3HPYIOIIYIO,
O0OBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (QYHKITHH.
XapakTepru3oBaTh JICKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUN) M HOHOB
XUMHUYECKUX dJIeMeHTOB 1 — 4
MIEPUOJIOB M X BaJICHTHBIC
BO3MOYXHOCTH, UCITIOJIB3YSI TIOHSATHUS
S-, p-, d-31eKTPOHHBIC OpOUTAIIH,
HHEPTreTUYECKUE YPOBHHU.

OOBACHATH 3aKOHOMEPHOCTHU
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CHUCTEMa XMMHYECKUX JIEMEHTOB

JI.1. MenpgeneeBa. CBS3b
[Teprnoanueckoro 3aKoHa u
[TeproanYECKO CUCTEMBI XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB 1 00pa3yeMbIX UMHU MTPOCTHIX
U CJIOHBIX BEIIIECTB I10 IpymnIaM 1
NeproiaMm. 3HAYEHHUE NEPUOINYECKOTO
3akoHa /[.1. Menneneena.
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUs] BelleCTB U UX MpeBPAIleHHIA:
e J/[emoHCTpanuu:

— Buabl Tabsu «Ilepuoguyeckas
CHUCTEMa XMMHYECKUX DJIEMEHTOB

J.1. MenneneeBa»

W3MEHCHHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U UX COCJIMHCHUMN

10 TIEpUOJIaM U TpyIinam
[leprnoanueckoi CUCTEMBI

. 1. MenneneeBa

1.2

CtpoeHue BemecTna.
MHoroo6pa3zue
BEIIECTB

11

XuMH4deckast cBsI3b. BHIbI XUMHUYECKOU
CBSI3U: KOBAJICHTHAs, MOHHA,
MeTaundeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
O0OMEHHBIN U JIOHOPHO-AKIIETITOPHBIN.
DHeprus v JyiuHa cBsi3u. [TonspHOCTD,
HaIMpaBJICHHOCTh U HACBIIIAEMOCTh
KOBAJIEHTHOU CBsi3U. KpaTHble CBsI3H.
BopopoaHas cBa3b. MexxMoeKyIspHbIe
B3aUMOJICUCTBHUS.

PackppiBaTh CMBICIT U3y4aeMBbIX
MOHSATUM (BBIIETSATh UX XapaKTePHbIC
MIPY3HAKHK) U IPUMEHSTh 3TH TOHATUS
MIpY ONMUCAHUU COCTaBA U CTPOECHUS
BEILECTB, 11 OOBSICHEHUS
OT/CIIbHBIX (DAKTOB U SIBIICHHIA.
OnpenensiTe BUAbI XUMUYECKOMN
CBsI3U (KOBAJICHTHOM, HOHHOM,
METAJITUYECKOM, BOJOPOTHOM)

B COCIUHCHUSX, TUI
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BaneHTHOCTh U BaJ€eHTHBIE BO3MOXXHOCTH
aToOMOB. [ ubpuouzayusi amomHvix
opoumareti. CBS3b DJIEKTPOHHON
CTPYKTYPBbI MOJEKYH C UX
r€OMETPUYECKUM CTPOCHUEM

(Ha mpUMepe COCTMHEHUI 3JIEMEHTOB
BTOPOTO MIEPHOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX
coeauHeHux. CocTaB KOMILJIEKCHOTO
HOHA: KOMIUIEKCO00pa3oBaTelb,
muranabl. KoopauHannoHHoe 4ucio.
HomenknaTypa KOMIIIEKCHBIX
COeAMHEHU. 3HAaYEeHUE KOMILUIEKCHBIX
coenuHeHun. [lonstue

0 KOOPAMHALIMOHHON XUMUH.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

Turbl KPUCTAITNYECKUX PELIETOK
(CTpPYKTYp) U CBOWCTBA BEILIECTB.
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Hctunnsie pactBopsl. [Ipeacrasienue
0 KOJIJIOMJTHBIX pacTBopax. CriocoObl
BBIpaKEHUS KOHIICHTPAIIMU PACTBOPOB:
MaccoBasi 10J1s BEIIeCTBA B paCTBOPE,
MoJIsipHasl KOHLeHTpanus. HaceimeHHbie
Y HEHACBHIILIEHHBIE PACTBOPHI,
pacTBOpuUMOCTh. Kpucramioruaparsl.

KPUCTALIMYECKON PEIETKH
KOHKPETHOTO BEIIECTRA.

OOBACHATHh MEXaHU3M 00pa30BaHUs
KOBAJICHTHOM CBsA3W (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIH).
Ornpenenarb BAJIGHTHOCTh U CTETICHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB
B COCAMHEHUAX PA3IMYHOTO COCTABA.
OOBACHATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BUa XUMHUECKOU CBSI3U
Y TUIIA KPUCTAININYECKOU PEIIETKHU.
[TpoBOAUTH BEIYHMCIICHHUSI

C MCTIOJIb30BAaHUEM TIOHSITHS
«MaccoBasi 10Ji BEIECTBA

B PacTBOpE»
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Knaccudukanus 1 HomeHKIaTypa
HEOPraHMYE€CKUX BEIIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3yYeHNsI BEeLECTB U UX MpeBpPallleHUIA:
e J/[eMoHCTpaLMu:

— MOJICNIM KPUCTAINTMYECKUX PEIIECTOK.

e PacuéTHbIe 3a1a4M:

— C MCIIOJIb30BaHHUEM NOHATUH
«MaccoBas J10J11 paCTBOPEHHOTO
BEIIECTBA», «MOJISIPHAS] KOHIICHTAIIHS

1.3

XUMHUYECKHUE pEAKIUU

19

Knaccudpukanus XUMHYECKUX peakuui
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUU. 3aKOH COXPAaHEHHS MacChl
BELIECTB; 3aKOH COXPAHEHUS U
peBpAILEHUs SHEPTUU ITPU XUMUYECKHUX
peakumsx. TernoBbie 3QPEeKThI
XUMHUYECKUX PEaKIUH.
TepMoxumMuyeckrne ypaBHEHHS.
CKOpOCTh XUMHUYECKOU peaKkilnu, ee
3aBUCUMOCTH OT Pa3IU4HbIX (PaKTOPOB.
I'oMOreHHbIE M T€TEPOreHHBIE PEAKIIH.
Karanu3s n katanuzaropsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBECHUS. DaKTOpHI,
BIIMSIOLIME HA MOJIOKEHUE XUMUYECKOTO
paBHOBECHUS: TEMIIEpPaTypa, JaBJICHUE

PackpbIBaTh CMBICHT U3y4aeMbIX
NOHATUH (BBIIEIATh UX XapaKTEpPHBIE
MPU3HAKHN) U IPUMEHATH 3TH MOHATHUS
IIPU OIMCAaHUH COCTaBa U CTPOEHUS
BEIIECTB, JUISI OOBSICHEHUS
OTJIENbHBIX (DAKTOB U SIBICHUU.
KnaccuduumpoBats XuMuyeckue
pPEeaKLMHU [0 Pa3IMYHbIM ITPU3HAKAM
(4nciy U COCTaBY pearupyrommx
BEILECTB, TEIJIOBOMY 3(PdeKTy
pEaKLMU, U3MEHECHUIO CTENICHEN
OKHUCJIEHUS DJIEMEHTOB,
00paTUMOCTH, y4aCTHUIO
KaTaju3aropa u T.1.);
CaMOCTOSITETILHO BbIOHpATh
OCHOBaHUS U KPUTEPUU

JUTS KJTAaCCU(UKALMU XUMAYECKUX
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Y KOHIICHTPAIIUU BEIIECTB, y4aCTBYIOIIHUX
B peakuuu. [ Ipunnun Jle [Hlatense.
DNEKTPOIUTUYECKAS TUCCOIUAIINA.
CuiibHBIE U CJTa0bIE JIEKTPOJIUTHI.
Crenenb nuccouuanuu. Aonnoe
npouzeeodenue 600vl. Cpeaa BOJTHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTpAJIbHAS,
niesnioyHasi. Bomopoauelil mokazareib
(pH) pactBopa. I'maponns coei.
Peaxiiuu nonnoro ooMeHa.
OKHCITUTETHPHO-BOCCTAHOBHUTEIILHBIC

peakuu. CTENneHb OKUCICHUS.
OKuCIUTEND U BOCCTAHOBUTE!Ib.
[Iponieccrl OKUCTECHUS U
BOCCTaHOBIICHUS. BaxHeimme
OKHCJIMTENIM U BOCCTAaHOBUTENU. MeTon
AJIEKTPOHHOTO 0anaHca. DJIEKTPOJINU3
pPacTBOPOB U PACILIABOB BELIECTB.
JKCNePUMEHTAIbHbIE METOAbI
HU3Y4YCHUS BEUIECTB U UX
NpeBpaLlleHUI:

e JleMOHCTpaIuu:

— Ppa30XKEeHHUE MEPOKCUIa BOAOPOIA
B IIPUCYTCTBHUU KaTajln3aTopa.

¢ JlaGopaTopHbIE OMBITHI:

— MPOBEAECHUE PEAKLIUI HOHHOTO
obOMeHa;

peaKuui.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIUMA

C YYETOM MX DHEPTreTUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOpPOCTH XMMHUYECKOU pEAKLIUH

B 3aBUCHUMOCTH OT Pa3IUYHBIX
(akTOpOB, a TAK)KE XapaKTep
CMEIILICHHS] XUMHYECKOT'0 PABHOBECHS
MO/ BJAUSIHUEM BHEIIHUX
BO3/ICUCTBUN (MPUHLINI

Jle lllartenbe).

PackpsiBaTh CyniHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
pEeaKLMil TOCPEACTBOM COCTABJICHUSA
AIIEKTPOHHOTO OajaHca 3THX
peakiuii; peakiuii HOHHOTO OOMEeHa
MyTEM COCTABJICHUS X MOJHBIX U
COKpAIlEHHBIX MOHHBIX YPaBHEHHIA;
peakuuMii THAPOJIN3a, PEAKIIUT
KOMILIEKCOOOpa30BaHUs

(Ha mpuMepe TUAPOKCOKOMITIIEKCOB
IIMHKA U aJTIOMUHUA).

[TpoBOIUTE U ONIUCHIBATH
XUMHAYECKUN IKCIIEPUMEHT:
onpeelIeHUE CPeIbl BOJIHBIX
pacTBOPOB BEUIECTB; IPOBEICHUE

53



denepanbHas padouas nporpamma | Xumus. 10-11 kimaccesl (yriyOJI€HHBIA YPOBEHB)

— ompeJereHue Cpeibl paCTBOPOB
BEIIECTB C TOMOIIbIO YHUBEPCATLHOTO
WHIUKATOPA.

e [IpakTueckue paboOTHI:

Ne 1. Bnusinue pa3nuuHbix (akTopoB
Ha CKOPOCTh XUMHUYECKOHN peaKInu;
Ne 2. BrnusiHue pa3anaHbIX (pakTopoB

Ha ITOJIOKEHUE XUMUUECKOIO PABHOBECUS;
Ne 3. Xumuueckue peakiiuu B pacTBOpax

AIEKTPOJIUTOB.
e PacuérHble 3a1auu:

— pacy€Thl MACChI BEIIECTBA

WM 00beMa T'a30B M0 U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce

WK 00bEMY OJIHOTO U3 YUaCTBYIOIIHUX
B PEAKIINU BEILIECTB;

— BBIYHCIIEHHE MAaCCOBOM JIOJIU U
MOJISIPHOM KOHIIEHTpAIMU BEIlleCTBA

B PacTBOPE;

— BBIYHUCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa
peaKkIuu, €CIu OJIHO U3 BEIIECTB IaHO
B BUJIE paCTBOPA C ONPEAECICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIIECTBA

peaKkiuii HOHHOTO OOMEHA; U3YUYCHHE
BJIMSTHUS PA3NTUYHBIX (DaKTOPOB

Ha CKOPOCTh PEAKIUH U TTOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
CnenoBaTh npaBujiaM MMOJb30BAHUS
XAMUYECKOU TTOCYI0U U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpencraBisaTe pe3ynbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIUI

W JIeJIaTh BBIBOJIBI HA HX OCHOBE.
[TpoBOINTH BBHIYHMCIICHHUS:

C MUCMOJb30BAHUEM MOHATHS
«MaccoBas J0JIsI BELIECTBA

B PACTBOPE», a TAKIKE N0 YPABHEHUSAM
XUMUYECKUX PEAKIUI, B TOM YUCIIE
TEPMOXMMUYECKUE PACUETHI

Hroro no pazneny

39
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Hemeraiuiel

31

[TomoxeHne HEMETAIIOB

B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
du3MYeCKHUEe CBONCTBAa HEMETAJIOB.
AJI0TpOIIUS HEMETAJIOB (Ha IpuMepe
KHUCJI0poaa, cephl, pocdopa u yriaepoaa).
Bonopon. Ilonydenue, pusndeckue u
XUMUYECKUE CBOMCTBA (pEeaKIuu

C METaJlyIaMU U HEeMETaJJIaMH,
BOCCTAHOBJICHUE OKCHUJIOB U COJICH).
I'mppuasl. TorIMBHBIE 3JIEMEHTHI.
l'anorensl. Haxoxaenue B npupoje,
CIIOCOOBI MOTy4YeHUs (PU3UIECKUE U
XAMHUYECKHE CBOMCTBA.
I'anorenoBogopoabl. Baxueiimme
KHUCJIOPOICOJIEpKAIIUE COSTUHEHUS
rajioreHoB. JlaboparopHbie u
IIPOMBIIUICHHBIE CITIOCOOBI MOTYYEHUS
rajoreHoB. [I[pruMeHeHne TaJIOTeHOB U UX
COCMHECHUM.

Kucnopon, o3o0H. JIJaGopatopHbie u
MIPOMBIIILJIEHHBIE CIIOCOOBI MOJTy4YeHUS
kuciopoaa. duznueckue U XUMUYECKHE
CBOMCTBA KHUCJIOPOJIa U 030HA; UX
npuMeHeHne. OKCUIbI U IEPOKCHUIBI.

PackpbIBaTh CMBICIT H3y4aeMbIX
MNOHATUH (BBIIEIATh UX XapaKTepHBIE
MPU3HAKKN) U IPUMEHSATD 3TH MOHATUS
IIpU OMUCAHUU COCTaBAa U CTPOCHUS
BEIECTB, JJIs1 O0BICHEHHUS
OT/ICJIbHBIX (DAKTOB U SIBIICHUIA.
OOBACHATH 0011IME 3aKOHOMEPHOCTH
B UBMEHEHUH CBOMCTB HEMETAJLJIOB U
WX COCIMHEHUMN ¢ YYETOM CTPOCHHUS
UX aTOMOB U TIOJIOKEHUS

B [lepronnueckoi cucreme
XUMHUUYECKUX 3JIEMEHTOB

. 1. Menneneena.
XapakTepu3oBaTh (OMUCHIBATH)
0011IMe XMMUYECKUEe CBOMCTBA
HEMETAJIOB, UX BaXKHEUIIINX
COEAMHEHUMN, TOATBEPKIAs ITO
ONMCaHNE MPUMEpPaMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
peaKIui.

CocTaBasTh ypaBHEHUS
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii u peakiuii *OHHOTO OOMEeHa
Y PacKpbIBATh UX CYIIHOCTh

C MIOMOIIBIO AJIEKTPOHHOIO OajlaHca
Y MOHHBIX YPABHEHHUM.
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Cepa. HaxoxzaeHue B mpupoze, crnocoObl
MOTy4eHUs!, PU3HICCKIE M XUMUYECKHE
cBorictBa. CepoBOIOPOI, CYIb(DHIBIL.
Oxcunp cepbi(IV) u (V). Ceprucras u
CepHasi KUCJOTHI ¥ MX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIOTHI.
[IpumeHneHue cepbl U €€ COeTUHEHUH.
Azot. Haxoxaenue B nmpupo/ie, criocoobl
MOTy4deHUS, PU3HICCKIE M XUMUUYECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30TUCTasi M @30THAsI KUCIIOTHI U
ux con. OcOOEHHOCTH CBOMCTB a30THOM
KUCIOTHL. [IpumMenenue azora u ero
COCIMHEHUI. A30THBIE yIOOpEHUS.
®ocdop. Haxoxaenue B npupose,
CIOCOOBI MOTYy4YeHUs, (GU3NIECKUE U
XxumMudeckue cBorctra. Pochuabl u
dochun. Oxcnnpl hochopa,
oprodocdopHas KHUCIIOTa U €€ COJIH.
Memadhocghopnas u nupoghocghopnas
Kuciomol, pocghopucmas u
gocghoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenunenuii. Dochopubie ynodpeHus.
Yranepoa. Haxoxaenue B mpupoze,
CIIOCOOBI MOTy4YeHUs, (HPU3UIECKUE U
XUMUYecKue cBocTBa. OKCUIBI

XapakTepu3oBaTh BIUSHHE
HEMETAIJIOB U UX COEAUHECHUH

Ha KUBbIE OPTAaHU3MBI; OIUCHIBAThH
MPUMEHEHUE B PA3IUYHBIX 00J1aCTSIX
MIPAKTUYECKOMN JIEATENBHOCTH
YeJI0BEKa.

[TonTBepkaaTh CymeCcTBOBaHUE
TEHETUYECKOU CBA3U MEXKITY
HEOPTaHUYECKUMH BEIIECTBAMU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX
peaKuuil.

[IpoBOAUTE peakuny,
MOATBEPKAAIOIINE KAYECTBEHHBIN
COCTaB BEIIECTB; pacliO3HABAaTh
ONBITHBIM MMYTEM aHUOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBopax.

HaGnronaTe u onuceiBath
JIEMOHCTPAIIMOHHBIN YKCIIEPUMEHT;
CaMOCTOATEIIbHO MJIAHUPOBATb,
MPOBOJIUTH U OMIMCHIBATH
XUMHUYECKUN IKCTIEPUMEHT
(J1abopaTopHBIE OTBITHI U
paKTUIECKue PaboThI);
MPEACTABIATH PE3YJIbTAThI
XUMHYECKOTO 3KCIIEPUMEHTA
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yraepoaa(Il) u (IV), yroyibHas xuciora u
ee conu. [Ipumenenue yriepoaa u ero
COCIMHEHU.

Kpemuwuii. HaxoxaeHnue B npupoje,
CIOCOOBI MOTy4YeHUs, (PU3NIECKUE U
XUMHu4eckue cBorcTra. Okcua
kpeMuus(1V), kpemHueBas KUCIOTA,
cunukathl. [I[puMeHeHne KpeMHUS U €ro
coenHeHH. CTEKJI0, €ro MoJIy4eHHe,
BU/JIBI CTEKOIL.

JKCIepUMEHTAIbHbIE METOIbI
H3y4eHHUsI BelIeCTB U UX MPeBPallleHHIA:
e JleMOHCTpaIuu:

— 00pa3ibl HEMETAJIIOB;

— TopeHwue cephl, pocdopa, xKenesa,
MarHusi B KUCIOPOJE.

¢ JIlaGopaTOpHbIE OTBITHI:

— KA4EeCTBEHHBIC PEAKIINU

Ha HEOPTaHUYECKHUE MOHBI U KATHOH
BOAOPOJIA;

— TIOJIy4€HHE U COOMpaHUE ra3oB.

e [IpakTueckue pabOThI:

Ne 4. Pemenue skciepuMEHTaIbHBIX
3a1a4 1o teMe «l amoreHsy;

Ne 5. Pemienue s3xcnepuMeHTanbHbIX
3anay 1o TeMe «Cepa U ee COeIMHEHUSD.

B hopMe 3aIucu ypaBHEHUH
COOTBETCTBYIOIIHNX PEAKITUHN U IeTIaTh
BBIBOJIBI HA MX OCHOBE.

CrnenoBaTh MpaBuiiaM MOJIb30BAHUS
XAMUYECKOU TTOCYI0U U
Ja60paTOPHBIM 000PYI0BAHUEM.

HpOBOI[I/ITB BBIYHCJICHUA
I10 YPaBHCHHUAM XUMHWYCCKHX

peaKuuil.

CamoCTOSITENBHO INTAHUPOBATH U
OCYILIECTBIIATH CBOIO
MMO3HABATEIbHYIO AEATEIIbHOCTD;
IIPUHUMATh AKTUBHOE Y4aCTHE

B IPYNIOBON y4eOHOM NESITeIbHOCTH
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Ne 6. Pemienne skciepuMEHTATBHBIX
3aja4 1o Teme «A30T u hocop u ux
COCTUHEHUS.

e PacuérHble 3anayn:

— BBIYUCIIEHHE MAcChl BELIECTBA

UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WU
00BEMY OJTHOTO U3 YYACTBYIOIIHUX

B PEAKIIMH BEILIECTB;

— BBIYMCJICHHE Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB
pEaKIuu, eCIu OJHO U3 BEIIECTB MMEET
IPUMECH;

— BBIYKCIIEHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTa
peaxuuu, eciiu OJHO U3 BEIIECTB JaHO
B BUJIE pAaCTBOpA C ONPEIEICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIIECTBA;

— BBIYUCIJIEHUE BBIX0/1a MPOAYKTa
peaKkiuu OT TEOPETUYECKU BO3MOKHOTO

2.2

MeTtajuiel

23

[Tonoxenne metauioB B [lepuoauueckon
CUCTEME XUMHYECKUX IJIEMEHTOB.
Oc00EHHOCTH CTPOEHUS JIEKTPOHHBIX
000J109€K aTOMOB METAIIJIOB.
Pacnpocmpanenue xumuueckux
91eMEHMOB-MEMAJLII08 8 3eMHOUL Kope.

PaCKpBIBaTB CMBICJI U3y4aCMbIX

NOHATUH (BBIIEIATh UX XapaKTepHbIE
NPU3HAKHN) U IPUMEHATH 3T ITOHATHS

IpY OMMCaHUU COCTaBa U CTPOCHHUS
HEOPraHUYECKUX BEILECTB,
11 OOBSICHEHUS OTACTBHBIX (PAKTOB
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O6mme puznyeckne CBOWCTBA METAJIJIOB.
[IpuMeHeHre MeTaIoB B OBITY, TPUPOAE
1 TexHuke. CriaBbl METaIOB.
DNEKTPOXUMHUECKUN Psii HAPSKEHUN
MeTasuioB. O0mMe cnocoObl MOIYYEHUS
METaJJIOB: TUAPOMETALITYPTHs,
MUPOMETAJUTYPIHUsl, JIEKTPOMETAILUTYPIHUsl.
[ToHsiTHE O KOPPO3UHU METAILIOB.
CnocoObl 3a1UThI OT KOPPO3HH.

OO111as1 XapakTeprUCTUKa METAIIIOB

| A-rpynnst [leproguueckoil cucteMbl
XUMHYECKHUX 3JIeMeHTOB. HaTpuit n
KaJIMi: OJy4eHue, PU3NIecKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTBIX BEIIECTB U UX COCTMHEHUI.
OO1as xapakTepucTUKa METaNIOB

Il A-rpymimet [Teproanueckoii CUCTEMBI
XMMHUYECKUX JIEMEHTOB. Maruuii u
KaJIbLUN: MTOTy4YeHue, PU3NIeCcKue 1
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEIIECTB U UX COCTMHEHU.
JKecTKOCTh BOJBI U CLIOCOOEI €€
YCTPaHEHHS.

AJIOMHUHMI: TOTy4YeHue, Gu3nuecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEUIECTBA U €T0 COSUHEHUH.
AmpoTepHbIe CBOICTBa OKCHA U

Y SIBJICHUM.

OOBACHATH 001IME 3aKOHOMEPHOCTH
B U3MECHEHUU CBOMCTB 3JIEMEHTOB —
METAJUIOB M KX COCIMHEHUN C YUYETOM
CTPOCHUS UX AaTOMOB H MOJIOKEHUS
B [lepnoanueckou cucreme
XUMHUYECKUX 3JIEMEHTOB

. . Menaeneena.
XapakTepusoBaTh (OMHUCHIBATH)
0011I1Me XUMUYECKHUE CBOMCTBA
METAJJIOB, X BaKHEHUIINX
COCJIMHEHWI, TIOITBEPKIAS I3TO
ONMCaHUE TPUMEPAMU YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKHUX
peaKuuii; MIPUMEHEHNE METAIIIOB

B Pa3JIMYHBIX 00JIaCTAX
MPAKTUYECKOM JIEATEIIbHOCTH
YEJI0BEKa, a TAK)KE UCIOJb30BAHNE
WX I CO3/1aHUsI COBPEMEHHBIX
MaTEpUAJIOB U TEXHOJIOTHH.
OmnuchIBaTh CIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3HUH.
PackpeiBath CymHocTh
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
peaKuuii MoCpPEACTBOM COCTABIICHHUS
AJIEKTPOHHOIO OanaHca 3TUX
peaKuuil.
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TUJIPOKCUIA ATIOMUHHS,
TUJIPOKCOKOMILICKCHI aJTFOMUAHMUSL.
OO6m1as XxapakTepuCTUKA METAJIJIIOB
mo0oyHbIX oarpymi (b-rpymi)
[Tepuoauyeckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA
Xpoma U ero coeaiuHeHud. OKkcuasl U
ruapokcuabl xpoma(Il), (1) u (VI).
XpoMatsl U IUXPOMATHI, KX
OKHCIINTENIbHBIE CBOKCTBA. [lomyuenue n
IIPUMEHEHHE XpOMa.

Pur3nUEeCKUEe U XUMUYECKHUE CBOKCTBA
MapraHia u ero coeiuHeHuii. OCHOBHbIE
coenunenus mapranua (I1), (IV), (VI) u
(VI1). ITepmanranar kanus, ero
OKHCJIUTEIIbHBIE CBOMCTBA.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
)Kenes3a v ero coequHeHu. OKCUIbI,
runpokcuabl u conn xenesa(ll) u (11).
[Tomy4yeHne u npUMEHEHUE KeJe3a U €ro
CILJIABOB.

Mens: nonydenue, puszndeckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHNE
MPOCTOr0 BEMIECTBA U €r0 COCIMHEHUM.
[uHk: nomydenue, pusnyeckue u
XMMHUYECKUE CBOWCTBA, IPUMEHEHUE

[IpoBoauTh peakiumy,
NOATBEPKIAIOIINE XAPAKTEPHbIE
CBOIMCTBA U3Y4Ya€MbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITyTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIIHE

B BOJIHBIX PACTBOPAX.

[TpoBOIUTE U ONUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpaKkTUYECKUE paboThl);
MPEACTABIATH PE3YJIbTAThI
XUMUYECKOTO IKCIIEPUMEHTA

B hopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIINX PEAKIUI U AeNaTh
BBIBO/IbI HA X OCHOBE.

CrnienoBarthb MpaBHIaM MOJIb30BaHUS
XAMHUYECKOMN TTOCYA0M U
71a00paTOPHBIM 000PYAOBaHUEM.
[TpoBOaUTH BEIYUCIHEHUS

10 YPaBHEHUSAM XUMHYECKHUX
peaKIui.

CamoCTOSITENBHO INIAHUPOBATH U
OCYUIECTBJISTH CBOIO
MO3HABATEIbHYIO JIESITEIIbHOCTH;
IIPUHUMATh AKTUBHOE YYaCTHE

B IPYIIIOBOM YUEOHOM EATEIIbHOCTH
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MPOCTOTO BEILIECTBA U €70 COCTMHEHU.
AmdoTepHbIC CBOMCTBA OKCHJIA U
TUJPOKCHUIA [IUHKA, THAPOKCOKOMIIIECKCHI
[IUHKA.

JKCIepUMEHTAIbHbIE METO/bI
U3yYeHNsI BEeLIECTB U UX MPeBpPallleHUIA:
e J/lemoHCTpanuu:

— KoJuieKIHs «MeTauibl U CILIaBb»;

— B3aMMOJEHCTBHE MIECIOYHBIX U
IEJI0YHO3EMETBHBIX METAIJIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHUAIIOB).

e JlaGopaTopHBbIE OMBITHI:

— B3aMMOJEHCTBHE MIECJIOYHBIX U
HIEJI0YHO3EMETBHBIX METAJIJIOB C BOJION
(BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB);

— B3aMMOJICUCTBUE THIPOKCHIOB
AJTIOMUHUS U IMHKA C PacCTBOpaMU
KHCJIOT M IIEJIOYCH;

— KA4YeCTBEHHbBIC PEAKI[UU HA KATUOHBI
METaJIJIOB.

e [IpakTueckue paboOThI:

Ne 7. Penienue 3KkcriepuMeHTaIbHbIX
3a7a4 1o TeMe «MeTauibl TJIaBHBIX
MOATPYII»;
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Ne 8. Pemienne sxcriepuMeHTaIbHBIX
3a7a4 1Mo TeMe «MeTasibl MOOOYHBIX
MOATPYIIID.

e PacyéTHbIe 3a1a4u:

— BBIYHMCJICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTa
peaKIuu, €CIu OJIHO U3 BEIIECTB 1aHO
B BHUJIC PAcTBOpa C ONPEACICHHON
MACCOBOH JI0JIE PACTBOPEHHOIO
BEIIIECTBA, UM UMEET IIPHUMECH;

— BBIYHCJIEHHE MacChl (00beMa,
KOJINYECTBA BEIIECTBA) MPOIYKTA
peaKIuu, eCIu OJIHO U3 BEIIECTB 1aHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO
BEIIICCTBA;

— BBIYUCJICHUE BBIXO/1a MPOAYKTA
peakIuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazgeny o4

Pa3znen 3. XuMus u ’Ku3Hb

3.1 | MeTobl O3HAHHS 9 Ponp xumuu B obecniedeHuu PackpbiBaTh posib XUMHUU B PEIICHUN
B XMMUH. YCTOWYMBOTO Pa3BUTHS YEJIOBEYCCTRA. AHEPTETUYECKHX, CBIPhEBBIX U

XUMUA U )KU3Hb

IonsTue o HAay4YHBIX METOJaxX ITO3HAHUSA

U MCTOJ0JIOTMHU HAYYHOI'O HCCJICTOBAHUS.

HaquHe IMPUHIOUIIBI OPTraHN3allnn
XUMHUYECKOI'0O IIpOMU3BOJACTBA.
HpOMLIHIJICHHBI@ CITOCOOBI MMOJIyUCHMA

AKOJIOTUYECKUX TIPOOIIEM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHbBIE
HaMpaBJIeHUS Pa3BUTUS XUMHYECKOM
HAYKH U TEXHOJIOTHH.

[TpumeHsTH npaBuiia 6€30MaCHOTO
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Ba)KHEHIIINX BEIIECTB (Ha MpuMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCIIOTBI, MeTaHoJa). [IpoMblliieHHbIE
CIOCOOBI MOJTYYEHHUSI METAJUIOB U
CIIaBOB. XUMHUYECKOE 3arpsI3HCHHE
OKPY’KAIOIIEH CPEBI U €ro MOCIEACTBHS.
IIpobaema nepepabomku omxo006 u
no6ouHwvIX NPodyKkmos. Poib xuMuu

B 00€CIEeYEeHNN YHEPTETUYECKOI
Oe3omnacHocTH. [lpunyunsl «3enenou
XUMUUY.

XHUMUS ¥ 300POBBE YEIIOBEKA.
JlekapcTBenHsble cpenctsa. [IpaBuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB. Poiib XUMUU B pa3BUTHHI
MEIULIUHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
nuny. [Tumessie no6aBku. Pons xumun
B 00€CleueHNnH MUIIEBON 0€30MacHOCTH.
Kocmernueckue u mapdromepHbie
cpeacrtBa. berroBas xumus. [Ipasuia
0€30MacHOro UCIOJIb30BAHUS PEMAPATOB
OBITOBOI XUMHH B TIOBCETHEBHOM KU3HH.
XUMHUs B CTPOUTEINILCTBE. BakHenme
CTpPOUTEbHBIE MaTepualbl (LIEMEHT,
6etoH). [Ipon3BOACTBO CTPOUTENBHBIX
MAaTEepHUAIIOB.

oOparreHus ¢ BeIecTBaMH,
UCIIOJIb3YEMbIMU B IOBCETHEBHOM
YKU3HU; a TaKKe IpaBuia
0€30MacHOro MOBEJICHUS B LIEJIAX
cOepekeHus 310POBbs U
OKPY’KaroIIEH IPUPOTHOUN CPEIBL;
MOHUMATh OMMACHOCTh BO3JICUCTBUS
Ha KMBBIE OPTraHU3MbI OIIPEAECIEHHBIX
BENIECTB, cMbICH mTokazarens 11K,
HOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBIICHUS U TPEAOTBPALLICHUS UX
BPEIHOTO BO3JCUCTBUS.
AHaJIM3UPOBATH U KPUTHUECKU
OIICHUBATh HH(POPMAIIHIO, CBSI3aHHYIO
C XMMHUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYXaroIIEH CpeIbl.

Hcnonb30BaTh MOJyYEHHbBIC 3HAHUS U
npeACcTaBiIeHUs 0 cdepax
NEeATEeIbHOCTH, CBSI3aHHBIX C HAYKOM
Y COBPEMEHHBIMH TEXHOJIOTHUSIMU,
KaK OCHOBY JIJIsl OpUCHTAIIUU

B BBIOOpE CBOEH Oyay1ieit
npodeCCUOHAIBHON AESTETbHOCTH.
Hcnonbs3oBaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS J1s1 OO bSICHEHUS
Y TIPOTHO3UPOBAHUS SBJICHUH,
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XUMHUS B CEIIbCKOM XO35IUCTBE.
Oprannueckue 1 MUHEpaJbHbIE
yaoOpeHus.

Heoprannueckue matepuanst
(KOHCTPYKIIMOHHBIE MaTepUaIbl, KPACKH,
CTEKJI0, KepaMKKa). Matepuarsbl

IUIS DJIEKTpOHMKU. HaHOTEeXHONOTMH

MMEIOIIUX €CTECTBEHHOHAYYHYIO
pUPOJy, IPOTHOZUPOBATb,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIUH KOJIOTHYECKON
0€301acCHOCTH IMOCICACTBUS OBITOBOM
Y MIPOM3BOJICTBEHHOU 1€ TEIbHOCTH
YeJI0BEKa, CBI3aHHOM

¢ iepepaboTKO BEIIECTB;
MCIOJIb30BaTh MOJYYCHHbIC 3HAHUS
TSl IPUHSTUSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBSI3aHHBIX

C XUMMEH.

[IpuHMMAaTh yuacTre B 00CYXKICHUN
po0JieM XUMHYECKON 1
AKOJIOTUYECKON HaMpaBJIECHHOCTH,
BBICKa3bIBATh COOCTBEHHYIO MO3UIIUIO
1o npoOJjeMe u npeaarath
BO3MO>KHBIE ITYTU €€ PELICHUS

Wroro o pazgeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME

64



