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@denepanibHass  pabodas mporpaMMa TI0 ydeOHOMY TpeaMeTy  «XHUMHS»
(yrnyOnéHHbplii ypoBeHb) (mpeameTHas o0yiacTh «EcTecTBeHHO-HAy4YHBIE TPEIMETHI)
(aree COOTBETCTBEHHO — MpOTpaMma MO0 XUMHUH, XUMHS) BKIIOUACT MOSCHUTEIBHYIO
3aIHCKY, COJIepKaHUE OOy4YeHUs, IUIAaHUPYEMbIE PEe3ylbTaThl OCBOCHUS MPOTPAMMBI
10 XUMHUHU, TEMAaTHIECKOE TUTAHUPOBAHNE.

MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHHM Ha yYpOBHE CpeAHero oOiero oOpa3oBaHuUsl pazpaboTaHa
Ha ocHoBe DenepanmpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu
B Poccuiickoit ®enepaunn», TpeOoBaHUN K pe3ylbTaTaM OCBOCHUS ¢eaepanbHOl
oOpazoBaTeNbHOM TporpaMmmbl  cpeaHero  obmiero  oopazoBanusi(®OIl  COO),
npeacTaBlICHHbIX B DenepanbHOM TOCYJAapCTBEHHOM OOpa30BaTEbHOM CTaHIapTe
COO, ¢ yu€rom Konmenmuu mpenojsaBaHus y4yeOHOro mpeaMera «XUMUs»
B 00pa3oBarenbHbIX opraHuzanusax Poccuiickoin @epepannu, peaqu3yomuX OCHOBHbBIE
o0pa3oBareybHbIE MPOrpaMMbl, UM OCHOBHBIX MOJOXEHHH «CTpaTeruu pa3BUTHUSA
BocniuTanusi B Poccuiickoit @enepanuu Ha miepuon ao 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO o1 29.05. 2015 No 996 - p.).

XVMHSI Ha YPOBHE YIUIyOJIEHHOTO M3YYEHHS 3aHUMAET BaKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOTro oOpaszoBanus ydamuxcsi 10-11 kmaccoB. U3yuenue mpenmera,
peanuzyeMoe B yCIoBUSIX TuddepeHIInpOBaHHOTO, MPOMUIBHOTO 00ydeHHUs, TPHU3BAHO
o0ecreunTh 00111€00pa30BaTEebHYI0 U OOIIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO ISl alalTallid UX K OBICTPO MEHSIIOUIUMCS YCIOBUSM KU3HU
B COLIMYME, a TAK)Ke JJIs MPOJOJKEHHsI 00yUeHHsI B OpTaHU3aluaX IpodecCHOHAIBHOIO
00pa3oBaHusl, B KOTOPBIX XUMHUSI SIBJISICTCS] OJTHOM M3 TPUOPUTETHBIX JUCIIUILINH.

B nporpamme 1o XxuMuM HazHaAYeHHUE MpeaMeTa «XUMUS» MOIy4aeT NOAPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU C OCHOBOMoJIararommmu nojoxenussmu GI'OC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LI€JeH, collep KaHusl, Pe3yIbTaTOB 00y4YeHUsl U TpeOOBaHUMI
K YPOBHIO IOJATOTOBKHM BBITYCKHUKOB. CBHIETENBCTBOM TOMY SIBJISIFOTCS CJIEIYIOLIUE
BBITIOJIHSIEMbBIE TTPOTPAMMOM 110 XUMHUH (QYHKITUU:

— UHQOPMALIMOHHO-METOJMYECKas,  peainu3auus  KOTOpoll  oOecreyuBaer
MOJIyYeHUE TPEJCTaBICHUS O UENsIX, COAEpX aHuU, OOIIEH CcTparerud OO0y4eHwus,
BOCIIUTAHUSI U Pa3BUTHUSl 00YYAIOLIUXCS CPEICTBAMH IPEIMETa, U3y4YaeMOI'o B paMKax
KOHKPETHOTO TIpoduis;

— OpraHU3alMOHHO-IUIAHUPYIOIIAsd, KOTOpas IpeayCMaTpuBaeT OIpeIeICHUE:
IPUHLIUAIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH U3yUeHUs! y4eOHOTO MaTepHara,
KOJIMYECTBEHHBIX M KAUE€CTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXOAOB K (HOPMUPOBAHHIO
COZIepKATEIbHOW OCHOBBI KOHTPOJII M OILIEHKHM 00pa30BaTeNIbHbIX JOCTUXKEHUMN
oOyyJaroumxcsi B paMKax UTOTOBOM aTTecTaluu B opMe €AUHOTO IoCyJapCTBEHHOTO
’K3aMEHa M0 XUMUHU.



[Iporpamma asist yriayOaE€HHOTO U3yUYEHUSI XUMUU:

— YCTaHABJIMBAE€T WHBAPUAHTHOE IMPEAMETHOE COJAEpXNKaHUE, O00A3aTesIbHOE
JUTSI M3YYCHHSI B paMKax OTICIBHBIX Npoduiield, mpeaycMaTpuBaeT paclpeaeicHue H
CTPYKTYPUPOBAHHE €ro IO KJlacCaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUAM/pa3jiesiaM
Kypca;

— JaéT TpUMEpHOE pachpelesieHue y4eOHOTO BpPEMEHH, PEKOMEHIYEeMOIo
JUTSL U3YYEHHUSI OTJEIBHBIX TEM;

— MpejyiaraeT MPUMEPHYIO MOCIeA0BaTeIbHOCTh M3YUYEeHHs] y4eOHOTO MaTepuaia
C YYETOM JIOTUKHU TIOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

— JaéT METOJUYECKYI0 MHTEpIpEeTaIuio Ielel W 3aJad  U3y4YeHHs MpeaMera
Ha YrIyOJIEHHOM YpOBHE C Y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETO
o01iero o0pa3oBaHusl, COAEPKATEIBHOW XapaKTEPUCTUKU IJIAHUPYEMBIX pPE3yJbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMbl CpeAHEro oOIiero o0pa3zoBaHUs
(JINYHOCTHBIX, METANPEIMETHBIX, MIPEAMETHBIX), a TAK)KE C Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX JIEHCTBUNM O0O0yYaromerocss MO OCBOCHHUIO COJACpIKaHUs
npeaMeTa.

ITo BceM Ha3BaHHBIM IMO3WIHSAM B TMpOTpaMMe IO XUMHU TPEIyCMOTpPEHA
PEEMCTBEHHOCTh ¢ 00YYEHMEM XHMHUHU Ha YPOBHE OCHOBHOTO 0O0ILIEro oOpa3oBaHUs.
3a mpezaeiaMu yCTAaHOBJIGHHOW MPOTpaMMOM MO0 XMMHUH 0053aTeIbHOM (MHBApHUAHTHOM)
COCTABJISIIONIEH COJAEpKaHUS Y4eOHOro mpeaMera «XUMHs OCTAaETCS BO3MOXKHOCTH
BbIOOpAa €ro BapUaTUBHOM  COCTABJISIOLIEH, KOTOpas JOJDKHA — ONpPENesiThCA
B COOTBETCTBUU C HAIMPABJIEHUEM KOHKPETHOTO podusist o0ydeHus.

B coorBerctBUM ¢  KoHUenTyaldbHbiMU  nojoxeHusimu ~ DPIOC  COO
O Ha3HA4YCHWHM TIPEAMETOB 0a30BOr0 M YIrIyOJEHHOTO YPOBHEH B CHCTEME
mudepeHIupoBaHHOTO 00yUeHHS Ha YPOBHE CpPeIHEro oOIero oOpa3oBaHUs XUMHUS
Ha YpOBHE YINIyOJEHHOIO M3YyYEHMs HANpaBJIE€H Ha pean3alii0 NPEeMCTBEHHOCTH
C TOCJICAYIOIIUM 3TarloOM IMOJYyYeHHUS] XMMHUYECKOr0 00pa30BaHMsS B paMKax H3Y4YEHUS
CHEIUATbHBIX E€CTECTBEHHO-HAYYHBIX M XUMHUYECKUX JUCHUIUIMH B BYy3aX W
OpraHU3aNMIX CPETHETO MPOQPECCHOHAIBHOTO 00pa3oBaHus. B 3TON cBs3u uM3yueHue
npeaMera « XUMUs» OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha pacHIupeHue U yriiyOJaeHue
TEOPETHYECKOW W  TIPAKTHYECKOW  IMOJATOTOBKH  OOYYalOIIMXCS,  BBIOpABIIUX
onpeneNéHHbIM Tpodguiab 00ydeHHs, B TOM 4YHCJE C MEPCIEKTUBOM MOCJIEAYIOIIETO
MOJIYYCHUS] XUMUYECKOTO 00pa3oBaHWS B OpraHu3anusax MnpodecCHOHATBHOTO
obpazoBanusi. Hapsamy c¢ stum, B cBere Tpeboanuiit ®I'OC COO k miaHUpyeMbIM
pesysibTatam OocBoeHUs (enepaibHON 00pa30oBaTEIbHON MIPOTPaMMbl CPEIHEr0 OOIIETO
00pa3oBaHMs U3yUEHUE IpeaIMeTa «XUMUs» OPUEHTUPOBAHO TaKKe Ha pelieHue 3aaad
BOCIIUTAHUS W COIMAJIBHOTO Pa3BUTUS OOydYaromuxcsi, Ha (opMupoBaHHE Yy HUX
OOIIIENHTEIUICKTYalIbHBIX YMEHHUM, YMEHHM palMoHalu3aiuy y4eOHOTO Tpylna W
0000MIEHHBIX  CMOCOOOB  JEATETHHOCTH,  WMCIOIIMX  MEXAUCITUTUTMHAPHBIH,
HAJNpPEIMETHBIN XapaKTep.



CocTraBnsOmuMHA  TpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO W3yYCHHUS
SBIIAIOTCS yT1yOaEHHBIE KypChl — « Opranudeckast Xumusi» u «O011as 1 HeopraHuyeckast
xumus». [lpu omnpeaeneHud MOAXOAOB K OTOOPY M CTPYKTYpPHOW OpraHU3aluu
CoJiepaHusl ATUX KypCOB B MpOTrpaMMe MO XUMHUHU 32 OCHOBY INPUHATHI MOJOXKEHUS
dI'OC COO o paznuuusix 6a30BOro U yriayO0aEHHOTO YpPOBHEH U3YUEHUS NIPEIMETA.

OcHoBY copep:kanusi KypcoB «Opranndeckas xuMus» 1 «OO011as 1 HeopraHudeckast
XUMUS» COCTABJISIET COBOKYNMHOCTb MPEIMETHBIX 3HAHUW M YMEHHM, OTHOCSIIUXCS
K 0a30BOMY YPOBHIO U3yUY€HHUS MIpeAMETa. DTa CUCTEMA 3HAHUMN TIOJIy4aeT ONpeIeIEHHOE
TEOPETUYECKOE TOTIOJTHEHHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOJIBIIHIA
00bEM (hbakTONOTHYECKOTO Marepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3yUYEHHUS
npeaMera o0ecriedyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEJIMYEHUS OO0BbEMA 3HAHHM
0 XHMHYECKHX 3JEMEHTAX U CBOWMCTBAaX MX COEIWHEHUN HA OCHOBE PACUIMPEHUs U
yrayOneHuss TNPEeACTaBICHUM O  CTPOCHMM  BEIIECTBA,  XUMHUYECKOW  CBA3H
U 3aKOHOMEPHOCTSX MPOTEKAaHUsI PEaKIUi, paccMaTpUBAEMbIX C TOYKH 3PEHUS
XUMUYECKON KWUHETUKM M TEPMOJWHAMHUKH. M3ydeHHe MEepUuOJUYEecKOro 3aKOHA U
[lepuonuueckoit cUCTEMbl XHMHUYECKHX SJEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX TMPEJCTABICHUSAX O CTPOCHUM aToMa. XHMHYECKas CBA3b
OOBSACHSIETCS C TOYKH 3pPEHUS DPHEPreTUUYECKUX M3MEHEHHM mnpu e€ oOpa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOYKU 3PEHUST MEXaHU3MOB €€ oOpa3oBanus. M3yuenue tumos
peakiuii  JAonoiHsIeTcs: (HOPMUPOBAHMEM TIPEJICTABICHUNA OO0 AIEKTPOXUMUUYECKUX
MPOIIECCaX M BJIEKTPOJIU3€E PaACIIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHuyeckoi
XUMUU MPU PACCMOTPEHUHN PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUN YIEIseTcss 0co00e
BHUMaHHE BoOmpocaM o0 D3JIEKTPOHHBIX dS(D@erTax, O B3aUMHOM BIHSHUU aTOMOB
B MOJIEKYJIaX U MEXaHU3Max pEeaKInil.

Ocoboe 3HaueHue UMeeT TO, YTO Ha COJCPKAHUE KYpCOB XUMHUU YriayOIEHHOTO
YPOBHSI M3Y4YEHUS IIJIsi KJIAcCOB ompenena¢HHoro mpoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapaKTep AOMOJHEHUM K 00IIel crucTeMe MPeMETHBIX 3HaHHI ) OKa3bIBAOT
BIIMSIHUE CMEKHbIE MpEAMEThl. Tak, HapuMep, B COAEPKaHUM MpeaAMETa ISl KJIaCCOB
XUMUKO-(HU3NIeCKOT0 Tpodusis 00JbIoe 3HAYeHHE OyAyT UMETh 3JIE€MEHThI Y4eOHOTO
MaTtepuaa o oomei xumun. [lpu u3yuenuu npeamera B JaHHOM CIIydae akIEeHT OyeT
CleNaH Ha OOMIHOCTh METOJOB MO3HAHHUSA, OOIIHOCTh 3aKOHOB M TEOPUH B XUMUU U
B (U3HUKE: aTOMHO-MOJICKYJISIpHAsi TEOpHUsl (MOJEKYJsIpHAsE Teopus B (U3HKE), 3aKOHBI
COXpPAHEHUSI MacChl U SHEPTUH, 3aKOHBI TEPMOJAUHAMUKHU, JIEKTPOIN3A, IPEACTABICHUS
0 CTPOEHUH BEUIECTB U JIPYTOE.

B To e Bpemsi B coiepkaHUHM MpeAMeTa IS KIACCOB XMMHUKO-OMOIOTUYECKOTO
npoduis OoNbIINi yACTbHBIN Bec Oy/IeT UMETh OopraHudeckas xumus. B aTom ciayuae
MIPEIOCTABIISAETCS BOBMOXKHOCTH JIJIs1 00J1ee 00CTOATETLHOTO PACCMOTPEHHSI XUMUYECKON
OpraHu3alMKA KJIETKM KaK OWOJOTWYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOJST,
K TpUMeEpy, TaKhe CTPYKTYpHBbIC KOMIIOHEHTHI, KaK JIUMUIbI, OCJTKH, YTJICBOIBI,
HYKJIEMHOBBIE KHUCJIOTBI W Jpyrue. I[Ipm 3TOM 3HAHHUS O COCTaBE M CBOMCTBAx
MPEJACTABUTENIE OCHOBHBIX KJIAaCCOB OPraHMYECKUX BEHIECTB CIIYX,AaT OCHOBOM
JUTSI I3yYCHUSI CYIITHOCTH MPOIIECCOB (POTOCUHTE3A, TBIXaHUS, TUIIEBAPEHUSI.



B nmane ¢dopmupoBaHHMs ~OCHOB HAy4HOIO MHPOBO33PEHUS, OCBOEHUS
0OIIIeHayYHBIX METOJOB TO3HAHUS W OMbITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUM M3ydyeHUE TpeaMera «XuMHUs» Ha YrIyOJIEHHOM YpOBHE OCHOBAaHO
HAa MEXIIPEAMETHBIX CBS3X C YYEOHBIMU MpEIMETaMH, BXOASIIMMH B COCTaB
npeaMeTHeIx  obmactet  «EcTecTBeHHO-HayuyHBIE TMpeAMeTh», «MaremaThuka U
uHdopmaTrka» 1 «Pycckuil sI3bIK U IUTEpATYPAY.

[Tpu n3ydeHnn yueOHOTo npeaMera « XuMus» Ha YITyOJIEHHOM YPOBHE TaKXkKe, KakK
Ha YPOBHE OCHOBHOTO M CpeIHEro olmero oopa3oBanus (Ha 0a30BOM YPOBHE), 3a7a4eid
NEPBOCTENICHHOW 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAyKHM XUMHUU Kak
00JIaCTH COBPEMEHHOT'O0 €CTECTBO3HAHMS, MPAKTHUUECKOW JEATEIHHOCTH 4YEJIOBEKa H
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. Penienue 3Toi 3aiauu Ha yriryOJIEHHOM
YPOBHE U3YUYEHHUS MPEIMETA NPEANOIAracT pean3alnio TAKUX LeJIeH, Kak:

— (opMupoBaHue TpeACTaBICHUN: O  MaTepualbHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTSX Y IIO3HABAEMOCTU SIBJICHUW MPUPOJBI, O MECTE XUMHUU B CHUCTEME
€CTECTBEHHBIX HAayK W €€ BeAylled poiau B OOECIEUEHUHM YCTOWYHMBOTO pPa3BUTHUS
YEeJIOBEYECTBA: B PEIICHUU MPOOJEM SKOJOTMYECKOM, SHEPreTUYECKOM W IMHUILEBOU
0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
UCTOYHUKOB DJHEPTruU, B OOCECHNEUYCHHH PAIMOHAIBLHOTO MPHUPOIOINOIH30BaAHNUS,
B (H)OPMUPOBAHUHN MUPOBO33PEHHUS U OOIIEH KYJIbTYPhl YEIOBEKA, a TAKXKE IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBbIO U IPUPOJIHON CPEJIE;

— OCBOCHHME CHCTEMbl 3HAHUU, JICKAIIMX B OCHOBE XMMHUUYECKOW COCTABJISIIOIICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPA: PyHIAMEHTATbHbBIX MTOHSATUM, 3aKOHOB U TCOPUI
XUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUHM BEIIECTBA HA PA3HBIX YPOBHSX —
aTOMHOM, HMOHHO-MOJIEKYJISIDHOM, HaJMOJICKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XMMHUYECKUX PEAKLIHN, O XUMHYECKOM
paBHOBECHHU, PACTBOpPAxX W JUCIEPCHBIX CUCTEMax, 00 OOIIMX HAy4YHBIX MPUHIIMIAX
XAMHUYECKOT O ITPOU3BOJICTBA;

— (opMupoBanue y o0ydarmuxcs OCO3HAHHOTO MOHUMAHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XWMHYECKUX 3HAHUW 71 OOBSICHEHUS KIIOYEBBIX HJEH U MpodieM
COBPEMECHHOM XUMHH, JJIi OOBSICHEHHWS U TPOTHO3UPOBAHUS SIBICHUU, HMEIOIINX
€CTEeCTBEHHO-HAYUHYIO PUPOY; TPAMOTHOTO PEIICHUS TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
MIPOTHO3UPOBAHUS, aHAJIM3a M OIEHKU C TO3UIMK HKOJOTUYECKON OEe30MacHOCTH
MOCJICACTBUNM OBITOBOM M TPOWU3BOACTBEHHOM JCATEILHOCTH YEJIOBEKAa, CBSI3aHHOM
C XUMHYECKUM TPOU3BOJICTBOM, UCITOJIH30BAHNEM U TIEPEPaOOTKOM BEIIECTB;

— yriyOJeHue TpeACTaBICHUM O HAyYHBIX METOJIaX II03HAHUS, HEOOXOJMMBIX
JUIsl TIPUOOpETEeHHs YMEHUN OpUEHTUPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS
XUMUYECKHUX SIBJICHUW, UMEIOIINX MECTO B IIPUPOJIE, B MPAKTUYECKON AEATEIbHOCTU U
ITOBCEHEBHOM KU3HU.

B mnane peanmzanuu mepBooYEpeTHBIX BOCIUTATEIBHBIX M PA3BUBAIONTNX (DYHKIIAN
IIEJIOCTHON CHCTEMBI CPETHETO OOIIET0 00pa30BaHMs MPY U3YUCHHUH TIPEAMETA « XUMUS)



Ha yriIyOn€HHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKe 1IN U 3a/1a4H,
KaK:

— BOCIUTaHHE YOCKIEHHOCTH B MO3HABAEMOCTU SIBJICHUN TPHUPOMBI, YBAKCHUS
K TIPOIIECCY TBOpUYECTBA B OOJACTH TEOPETUYECKUX W TMPHUKIATHBIX HCCIICIOBAHUN
B XUMHH, (OPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIMH K OOYYCHHUIO U MIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEUECKHUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTyaJlbHBIX M TBOPYECKHX
CrocoOHOCTeN oOywaromuxcsi, (HOPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIICHUS
K CaMOoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpA30BaHHWIO KaK YCIOBHUIO YCIICIITHON
poeCCUOHAIBHOW M OOIIECTBEHHOM JEATENbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

— (opMupoBaHUE YMEHHI 1 HABBIKOB pa3yMHOTO MPUPOJIONOIB30BaHUS, pa3BUTHE
OKOJIOTHYECKON  KYJBTYpbl,  NPUOOpPETEHHUE  OmbiTa  OOIIECTBEHHO-TIOJIE3HOM
YKOJOTHUECKOU JACATEIIHHOCTH.

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



COJEPXAHHUE OBYUYEHUS'

10 KJIIACC

Teopernvyeckue OCHOBbI OPraHU4eCKON XUMHUU

[IpeameT W 3HaUYEHHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHE O MHOrooOpasuu
OPTaHUYECKUX COCTUHECHUMN.

DNEeKTPOHHOE CTPOCHHE aToMa yTiepojia: OCHOBHOE U BO3OYXIAEHHOE COCTOSTHUSI.
BaneHtHbie BO3MOXHOCTH aToMa yriaepoaa. XHMHUYECKas CBSI3b B OPraHHMYECKHX
COENMHEHMSIX. Tumbpl TrHOpUAM3alMU aTOMHBIX opOuTaneil yriepoaa. MexaHU3MbI
0o0pa3oBaHMsl KOBAJCHTHOM CBsI3M (OOMEHHBIM M JIOHOPHO-aKUENTOPHBIN). Tumbl
MEepEKPhIBAHUSI aTOMHBIX opOuTaned, 6- u m-cBsi3u. OnuHapHasi, JBOHWHAsS W TpoWHas
cBsa3b. CrIoCOOBI pa3pbiBa CBSI3EM B MOJIEKYyJIax opraHudeckux BemiecTB. [lonsTue
0 CBOOOTHOM pajivKaie, Hykjieohuse 1 dIeKTpoduIe.

Teopust cTpoeHust opranndeckux coeauHeHuii A.M. ByTiepoBa U COBpEeMEHHbIE
MPEACTABICHUSI O CTPYKTYpE€ MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPTraHUYECKUX
coequHeHU. MonekynsipHble U CTPYKTypHbIe (opMynbl. CTpyKTypHBIE (HOPMYJIIbI
pa3IMYHBIX BHUJOB: pa3BEPHYTas, COKpall€HHas, CcKeneTHas. M3omepusa. Bunbl
M30MEpPUM: CTPYKTYypHAas, MPOCTPAHCTBEHHAsA. DJEKTPOHHBbIE A(PPEKThl B MOJEKYJIax
OpPTraHUYECKUX COCTUHEHUN (MHAYKTUBHBIN 1 ME30MEPHbBINA d(DPEKTHI).

[IpeacraBnenrie o0  KiIacCU(PUKAIMM  OpPraHMYECKUX  BemiecTB.  [loHsTHe
o (yHkumoHanmpHOU Tpymme. I'omomorus. ['omonorndeckue psapl. CucreMarudecKkas
HOMeHKatypa opranndeckux coeauHeHuit (IUPAC) wu TpuBHaibHBIC Ha3BaHUS
OTHEJBHBIX ITPEICTABUTEIICH.

OcobenHoct W KiIaccu(uKanus OpraHuyYecKux peakiuid. OKHCIUTETbHO-
BOCCTAHOBUTEJBLHBIE PEAKIINU B OPraHUYECKON XUMUMU.

JKCIepUMeHTAIbHbIE METO/IbI H3y4YeHHS BellleCTB M UX MpeBpaleHui

O3HakoMIIeHHE ¢ 00pa3liaMy OPraHUYeCKHUX BEILIECTB M MaTepHajaMH Ha UX OCHOBE,
OMBITHl TIO TPEBPAIICHUIO OPraHUYECKHX BEIIECTB MpU HarpeBaHuu (TUIaBJICHUE,
00yrJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHUE MOJIETIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yriaesoaopoanl

Ankanpl. ['omonormyeckuii psin  ankaHoB, oOmas ¢GopMmysia, HOMEHKIATypa
U U30MEpUsA. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB, Sp3-
ruOpUIM3anysl aTOMHBIX OpOuTaneil yriiepoma, 6-CBsi3b. Korgopmepvi. Ousznueckue
CBOMCTBA aJIKAHOB.

XUMHUYECKUE CBOMCTBA  aJIKaHOB: pEaKIUM 3aMEIICHUs, H30MEpHU3alllH,
JNETUAPUPOBAHUS, IUKIU3ALUUA, THPOJIU3a, KPEKUHra, ropeHus. I[Ipedcmasnenue
0 MexaHuzme peaxkyuil paouKkaibHO20 3aMeuyeHUs.

Haxoxnenue B mpupojie. CnocoObl NOJy4eHUs: U TPUMEHEHUE AJIKAHOB.

1
Kypcusom B TaHHOM TEKCTE BBIJIEICHBI JIIEMEHTHI COJICPKAHUS y4eOHOTO MaTrepHana, KOTOphle H3ydaroTcs
B 03HAKOMHTEIILHOM IUTaHE M HE BKJIFOYAIOTCS B COCTaB IMPEIMETHBIX pe3ynbTatoB ocBoeHus OOIT COO.



Huknoankanel. OOmas ¢opmyna, HOMEHKIarypa W uzomepus. OcoOeHHOCTU
CTPOCHHUSI U XHMHUYECKUX CBOMCTB MajbIX (I[MKJIONPOIAH, UKIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKIOTEeKCaH) NMKIOaNKaHoB. CrmocoObl MOMydyeHUs U TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenpl. ['oMoylormYecKuil psii  aJKeHoB, oOmmas ¢opMmyna, HOMEHKIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYN AIKCHOB, SP°-THOPHIH3ALIAS
aTOMHBIX opOuTanell yriepoaa, 6- U m-cBsi3u. CTpyKTypHas U reoMerpuueckas (Luc-
TpaHc-) u3oMepus. Ou3rueckue CBOMCTBAa aJIKCHOB. XUMHUCCKUE CBOMCTBA: PEaKIIUU
MPUCOEANHEHNUS, 3aMEUICHUS B O-IIOJIOKEHHE MPU ABOMHOMN CBS3M, MOJUMEpPU3ALUNA U
okucinenus. /lpedcmaenenue o mexanuzme peaxyuu 31eKmpoPuibHO20 NPUCOEOUHEHUSL.,
[TpaBmiio MapkoBHukoBa. KayecTBeHHblE peakuuu Ha ABOWHYIO CBsi3b. CrocoObl
NOJIYYEHUS U IPUMEHEHHE AJIKEHOB.

Anxanuensl. Krnaccuukanus ankaaueHoOB (CONPSHKEHHBIE, W30JUPOBAHHBIE,
kymynuposannvie). OCOOCHHOCTH DICKTPOHHOTO CTPOCHHS M XHMHYECKUX CBOMCTB
conpsikEHHBIX AUeHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusamust compsKEHHBIX
nueHoB. CriocoObl MOIy4eHUs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['oMosiornyeckuil psj ankuHOB, oOwmas ¢GopMysia, HOMEHKIATypa
U U30MepHus. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTanei yriepoma. Dusmyeckue CBOWCTBA AJIKHHOB.
XVWMHUYECKHE CBOMCTBA: PEAKIMM MPUCOCAUHEHMS, TUMEPU3aLUU W TpPUMEpHU3alH,
OKuCJIeHUs. KHCIOTHBIE CBOWCTBA QJIKWMHOB, MMEIOIIMX KOHIIEBYKD TPOWHYIO CBS3b.
KauyecTBeHHble peakuuu Ha TpoWHYIO cBs3b. CrocoObl MOMY4YeHUs] U NPUMEHEHUE
AJIKWHOB.

ApomaTtrueckue yrieBoJopoabl (apeHsl). ['omonoruueckuil psif apeHoB, oO1as
dbopmyrna, HOMEHKJIATypa U U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH3omna. [lpasuno apomamuunocmu, npumepvl apoMamudecKux cOeOUHeHUl.
®dusnyeckre CBONCTBA apeHOB. XUMHUYECKHME CBOMCTBA O€H30Ja W €ro TOMOJIOTOB:
peaklMM 3aMellleHruss B OC€H30JbHOM KOJIbLIE M YTJIEBOAOPOJHOM pajuKale, peaklnu
NPUCOEINHEHHUS, OKHCIIEHHE TOMOJIOTOB OeH3ona. [lpedcmaénenue o mexanusme
peaxyuti 21ekmpoduivHoco 3ameujenus. llpencrapienre 06 OpUEHTUPYIOUIEM IEUCTBUU
3aMEeCTUTeNe B OEH30JbHOM KOJBIE Ha TMpPUMEpPE AIKUJIBHBIX PaIUKaJIOB,
KapOOKCUJIbHOM, THUIPOKCUJIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TaJOr€HOB.
OcoOEHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepuzauust ctupona. CrocoObl
NOJIYYEHUS] M IPUMEHEHUE ApOMATUYECKUX YIIIEBOJOPOOB.

[Tpuponusiii ra3. [lonmyrtHeie HedTsHBIE Ta3pl. HedTh M €€ mpoucxoxieHue.
Kamennslii yroap W mpoaykTbl ero mnepepabotku. CrocoObl nepepaboTku HePTH:
NEPEeroHKa, KPEKUHI (TePMHYECKHM, KaTaIUTUYECKUH), PUPOPMUHT, THUPOIHU3.
[TpomykThl nepepabOTKN HEPTHU, X TPUMEHEHUE B IPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBSA3b MEXIY Pa3JIUYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DJIEKTPOHHOE  CTPOEHUE  TAJOTEHIPOU3BOJHBIX  YIVIEBOAOPOAOB.  Peakium
3aMELICHUs TajloreHa Ha TUAPOKCOTPYIIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY.



I[GﬁCTBH@ Ha TaJOrcHipou3BOJHBIC BOAHOIO MW CIHPTOBOro pacTBOpa HIéJIO‘H/I.
BSaHMOHGﬁCTBHC JAUTaJIOTrCHaJIKaHOB C Maramcm u IOHMHKOM. Tonsmue
0 MemajloopcaHu4ecKux COCOUHEHUSIX. Hcnonb3oBanue raJIOrCHIIPOU3BOJIHBIX
YIJICBOAOPOA0B B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKUX BCIICCTB.

JKCNepUMeHTAIbHbIE METObI H3y4YeHHs BelleCTB M UX MPeBpalleH il

N3ydenne Gpu3HUECKUX CBOMCTB YIIEBOIOPOAOB (PAaCTBOPUMOCTD), KAUeCTBEHHBIX
peakiuii yraeBoAOPOIOB PA3IMYHBIX KJIaccOB (0OecIBeUnBaHNEe OPOMHON WIJIM MOJTHOU
BOJIBI, pacTBOpa TIEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE aleTUICHA C aMMHAYHBIM
pactBopoM okcusia cepebpa(l)), kauecTBeHHOE OOHapy)XEHHE YIJIepoJia M BOJIOPOJIa
B OpPraHWYECKUX BEIIECTBAX, IOJYYCHHE OTWJICHA W HW3YyYEHHWE €r0 CBOWCTB,
o3HaKoMJIeHHE ¢ KoJuteKiusaMu «HedTb» 1 «Yrosby, ¢ 00pa3iamu miacTMace, KayaykoB
U PpE3UHbI, MOJEITUPOBAHUE MOJEKYJl YIJIEBOJOPOJOB M TalIOTCHIIPOU3BOIHBIX
yIJI€BOJIOPO/IOB.

Kucsopoacoaep:kamue opranudecKue coeIuHeHust

[IpenenvHbie ogHOATOMHBIE CIUPTHL. CTpOCHUE MOJIEKYI (Ha IpUMEpPEe METaHoJIa U
staHosa). ['oMmonormueckuit psna, oOmas ¢opMmyrna, H30MepUs, HOMEHKJIATypa
u kinaccuduxanua. Du3nUecKHUe CBONCTBA TMPEACIbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHbeie CBSI3M MEXIYy MOJIEKYJaMH CHUPTOB. XHMMUYECKHE CBOMCTBA: PEaKIUU
3aMeNIeHHs], JeTujpaTalii, OKHCJICHUS, B3aUMOJACHCTBHE C OPraHUYECKUMHU U
HEOPTaHUYECKUMH KuciaoTamMu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIHPTHI.
JleficTBue 2TaHOJa W METaHOJAa Ha OpraHu3M uenoBeka. CrocoObl TONYYEHHUS U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

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

MHOroaToMHbI€ COUPTHI — STUIICHTJIUKOJIb U TIuliepuH. Ou3nyeckue u XuMUYeCKUe
CBOWCTBA:  pEaKIMU  3aMElICHUs, B3aUMOJECHUCTBUE C  OpPraHUYECKUMU U
HEOPTaHWYECKUMH KHCJIOTaMHU, KauyeCTBEHHAs PEaKiWsi Ha MHOTOATOMHBIC CIHUPTHI.
llpeocmasnenue o mexaumusme peakyuii HyKIeo@uibHo2o 3ameujenus. JlefictBue
Ha Opra"u3M 4esioBeka. CriocoObl MOTy4eHHs M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYMIBI U O€H30JIbHOTO
anpa. ®Ouznyeckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHYECKUX CBOMCTB (peHona.
KauectBennnle peaknuu Ha (eHos. TokcuuHOCTh (eHona. CrmocoObl MOTydYeHUs |
npuMeHeHue ¢enosna. enondpopmanbaeruaHas cMoa.

KapOoHmnbHbIE COCTUHEHUS — aNbACTHUABI M KETOHBI. DIJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW Tpynmbl. ['OMOJIOTHYECKHE PSAbl ANbJACTUIOB U KETOHOB, O0OIIas
dbopmyna, uzoMepusi 1 HoMeHkiarypa. dusnyeckue CBOMCTBA adbIAETUIOB U KETOHOB.
XWUMUYECKHE CBOMCTBA aJbJETUJIOB U  KETOHOB: PEAKIUU MNPUCOCAUHEHUS.
lIpeocmasnenue o mexanuzme peakyuii HyK1eo@uibHo2o npucoeourenusi. OKUCIEHUE
aIBJICTUIOB, KAYeCTBEHHBbIC peakiuu Ha anpAeruapl. CrmocoObl TONydeHHs U
MPUMEHEHUE aIbJACTHIOB U KETOHOB.
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OnHOOCHOBHBIE TMpe/elibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3omepuss u HOoMmeHkiatypa. dusnueckue cBOICTBa
OJIHOOCHOBHBIX TMpEACIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpogHBIE CBSI3U MEXIY
MOJIEKYJIaMd KapOOHOBBIX KHCIIOT. XUMHUYECKHME CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi ASTepuUKAMM, PEaKIUd C y4aCTHEM YIJIEBOJOPOIHOTO  paguKaa.
Oco0OE€HHOCTH CBOWMCTB MYpaBbUHOUM KHUCIOTHI. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmMpuiax.
Mmuoroo0Opa3ue KapOOHOBBIX KHCJIOT. (OCOOEHHOCTH CBOMCTB HEMNpPENEIbHBIX MU
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBureny BhICIIMX KapOOHOBBIX KUCIOT: CT€APUHOBAs, MAJIbMUTHHOBAS,
OJICMHOBAsI, JUHONE8As, NUHONeH08as. KACAOThl. CrocOObl MONMY4YeHUs] U MPUMEHEHHE
KapOOHOBBIX KUCJIOT.

Cnoxsble 3¢Qupbl. ['oMonormyeckuid psng, obmas ¢opMmyna, H30MEpUs U
HOMEHKIaTypa. OU3n4ecKre 1 XMMUYECKUE CBOMCTBA: THAPOJIN3 B KHCIIOW U IIEITOYHOU
cpene.

Kupsl. Crtpoenue, (u3mueckue U XUMHYECKHE CBOMCTBA JKUPOB: THIPOJIH3
B KUCIION U 1eno4Hoi cpene. OCOOCHHOCTH CBOWCTB KUPOB, COACPKAIIMX OCTATKU
HEIPENENbHBIX JKUPHBIX KACIOT. JKHUpBI B pUpoIe.

MpbI1a Kak COJM BBICIINX KapOOHOBBIX KHUCIIOT, MX MoloIllee neicTeue. [lonsmue
o cunmemuyeckux morowux cpeocmasax (CMC).

OO6mras xapaktepucTtuka yriieBojoB. Kiaccudukaius yrieBogoB (MOHO-, -
U nosMcaxapuabl). MoHocaxapuIbl: TIOKo3a, (pyKTO3a, earakmosa, pubosa,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoXJeHHEe B mpupoje. DOTOCHHTE3.
Onmuueckas uzomepus. Konvuamo-yenwas maymomepusi HA npumepe MOJIEK) bl
enoxo3vl, npoekyuu Xeyopca, a- u [-aHomepvl 2n10KO3bl. XUMHUYECKHE CBOMICTBA
[JIFOKO3Bl: PEAKIMH C Y4YaCTHEM CIHUPTOBBIX M aJIbJAETHMAHON TpYyNIl, CHUPTOBOE U
MOJIOYHOKHCII0€ OpoxkeHue. [IpuMeHeHune ritoko3bl, €€ 3HaU€HUE B )KU3HEEATEIbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MalbTo3a W .Jakmo3a. BoccTaHaBiauBaromue U
HEBOCCTaHaBIMBaroIMe aucaxapusl. [ 'uaponus aucaxapunos. HaxoxaeHue B mpupoie
u npumenenue. [lonucaxapuapl: Kpaxmajn, NIMKOTeH U I1emwnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, IIMKOTeHa U 1EeJUTH0103bl. PU3NYEeCKHEe CBOMCTBA KpaxMalia u
LEJUTI0NIO3bl. XMMUYECKHE CBOWMCTBA Kpaxmala: TUIPOJU3, KaueCTBEHHAas peakKius
¢ unoaoM. XHMHYECKHE CBOWCTBA IIEJUTIONO3bl: THAPOJIN3, TNOJydeHHe 3(PUpPOB
11eJUTr0I103b1. [[oHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCIePUMEHTATbHBIC METOAbI H3Yy4YeHHs BEelIeCTB M UX NPeBpalleH il

PacTBOpUMOCTB pa3IMYHBIX CIIUPTOB B BOJE, B3AUMOJAEHCTBHAE 3TAHOJIA C HATPUEM,
OKHUCJIEHUE S3TUJIOBOTO CHHMpPTAa B aJIbJErWJ] Ha pPACKAJIEHHOW MEIHON MpPOBOJIOKE,
OKHCJIEHUE JTWJIOBOI'O CHHMPTAa JUXPOMATOM Kajusg (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHBIE pPEAKUMHW Ha ajupAerujpl (C TUIPOKCHIOM
muammuHcepeopa(l) u rugpokcumom meau(Il)), peakmus rauwmepuHa ¢ THAPOKCHIOM
meau(Il), xuMuyeckne CBONCTBA pacTBOPA YKCYCHOM KHCJIOTBI, B3aWMOJEHCTBUE
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pacTBopa IOKO3bl ¢ rujpokcunoM meau(ll), B3aumopaeiicTBre Kpaxmanaa ¢ HOAOM,
pelieHne SKCIePUMEHTANBHBIX 3a7a4 1Mo TeMaM «CrupTsl U deHonb», «KapOoHOBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI».

A3oTcoaep:xaiiue OpraHnyecKue coeTMHeHust

AMHHBI — OpraHMYECKHC IPOM3BOJHBIC amMMuaka. Kiraccudukanus aMUHOB:
anudaTuiecKue U apoMaTHyecKue; MepBUYHbIC, BTOPUUYHBIE U TpeTudHbie. CTpoeHHUE
MOJICKYJ, oOmias Qopmyna, H30MepHs, HOMEHKIATypa W (PU3NYSCKHE CBOKCTBA.
XHWMHYECKOE CBOMCTBA alM(PaTHUCCKMX aMHUHOB: OCHOBHBIC CBOWCTBA, aJIKWIIMPOBAHNE,
B3aMMO/ICHCTBUE TIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. COM aJKHIIaMMOHUS.

AHWIMH — TIpeACTAaBUTE]Ib aMHUHOB apomaTudeckoro psjga. CTpoeHHE aHWIMHA.
B3anmHoe BiausiHME Tpynmn aTOMOB B MoOJjieKyse aHuiInHA. OCOOCHHOCTH XMMHUYECKHX
CBOMCTB aHWiIMHA. KauecTBeHHbIE peaknuu Ha aHWIMH. CrnocoObl TOMy4YeHUs |
npuMeHeHue anudaTtuieckux aMuHoB. [loaydeHne aHuInHa U3 HUTPOOEH30J1a.

AmuHokuciotel. Homenknatypa u umzomepus. OTACNHbHBIE TPEICTABUTEIN (-
AMUHOKHCIIOT: TJIMIUH, alaHuH, (eHUNaNaHUt, Cepu, nymamuHo8as KUCIoma, JU3UH,
yucmeun. Onmuueckas uzomepus amunoxuciom. D- u L-amunoxuciomor. ®uzndeckue
CBOWMCTBA AMHMHOKHCIOT. XHMHYECKHE CBOHMCTBA AMHUHOKHCIOT Kak aM(pOTEPHBIX
OPraHMYeCKUX COCIMHCHUHN, peaklus IOJUKOHJICHCAIlMH, OOpa3oBaHWE IENTHIHON
cBsi3u. buosorndyeckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 M THIPOJIN3 TSI TH/IOB.

benku xak npupoaHbie moauMepsl. [lepBruyHas, BTOpuIHas U TpETHYHAS CTPYKTypa
OcenkoB. XWMHUUYECKHE CBOMCTBa OEJKOB: THIPOJIM3, JICHATypalus, KadeCTBCHHBIC
peaKIuy Ha OeJIKH.

THousmue 00  azomcoolepicawux — 2emepoyUKIUYECKUX COCOUHEHUSIX.
Tupumuounossie u nypunosvie ocnoganus. Hyxneunoswie kuciomol: cocmas, cmpoeHrue
U buo02u4ecKas poib.

JKcNepUMEeHTAJIbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX MpeBpalleHn

PactBopenue OenkoB B BOJie, JEHATypalusi OCJIKOB NMPU HArpeBaHWH, IIBETHHIC
peakiuu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTANBHBIX 33/1a4 10 TeMaM «A30TCOepKaIue
OPTraHUYECKUE COCTMHEHUS» U «Pacro3HaBaHne OPraHUYECKUX COCTMHEHUIN.

BricokomoJieKyIsIpHbIE COeIMHEHUS

OCHOBHBIC MOHSITUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEDP,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIMMEPHU3aLlUH, CPEIHSSA MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHHUN — MOJUMEPU3ALUs U
noJIMKoHJieHcauus. [Ipedcmaeénenue o cmepeopeyisipHOCMU U  HAOMOJEKYIAPHOLL
CMpYKmype noaumMepos, 3a8UCUMOCMb CEOUCME NOIUMEPOE OM UX MOJEKYIAPHO2O0 U
HAOMOJEKYIAPHO20 CIPOEHUS.

[Tonumepubie  matepuanbl.  [lmactMacchl  (MOAMATUIIEH,  MOJUIIPOIIMJIIEH,
MTOJIMBUHUJIIXJIOPHI, MOJIMCTUPOII, MOJIMMETUIMETAKPUJIAT, MOJIMKAPOOHATHI,
noJIMATUIIEHTEpePTaNarT). Y TUiIHn3alus U nepepadoTKa MmiacTHKa.

DnacToMepbl: HATypaJIbHbIM KayudyK, CHUHTETHUECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIH, U30MIPEHOBBIN) U cuiukonsi. Pe3nna.
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Bonokna: HaTypasibHBIE (XJIOTIOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JIaBCaH ).

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

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUA BCIIECTB U UX HpeBpaIHEHI/Iﬁ

O3HaKoOMJICHHE C 06pa3uaMH MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC,
Kay49YyKOB, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC «Pacrno3naBanue njaacTmace u
BOJIOKOH).

PacuérHble 3agaun

Haxoxmenne MoIeKyIspHO# (hOpMYJIbl OPraHMIECKOTO COSTUHEHUS 110 MACCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIAX B €T0 COCTaB, HAXOXJICHHE MOJICKYJISIPHON (OPMYIIBI
OpPraHUYECKOTO COEIMHEHHUS M0 Macce (00bEMY) MPOIYKTOB CrOpaHus, MO KOJUYECTBY
BemecTBa (Macce, OOBEMY) TMPOAYKTOB PEAKIUH W/WIM MCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (OpPMYJIBI OpPraHMYECKOTrO BEIIECTBA Ha OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJIYYCHHS, OTIPEICICHUE JOJIU BBIX0/1a TPOAYKTa
peaKIuy OT TEOPETUIECKH BO3MOKHOTO.

Me:xnpeamMeTHble CBA3M

Peanm3zannst MeXIpeaOMETHBIX CBA3€H NPU HU3YYEHUM OPraHUYECKOW XUMUHU
B 10 Ky1acce oCyliecTBIsETCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK U MOHATHI, PUHATHIX B OTACJIBHBIX NPEIMETAaX €CTECTBEHHO-HAY4YHOIO
LUKIIA.

OOmre ecTecCTBEHHO-HAy4YHbIE TOHATHSA: SBJICHHE, HAy4yHbId (akT, rumnoTesa,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kilaccupukauus, HaONIOJCHUEe, HW3MEpPEHHeE,
AKCIEPUMEHT, MO/I€JIb, MOACIIUPOBAHUE.

®u3uka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTrETUYECKUI
YpOBEHb, BELIECTBO, TEIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (PU3NUYECKUE
BEJIMYUHBI, €UHULIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHSsl, Macca.

buonorusi:  kierka, opraHu3M, OJKOcuUcTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA W TeTepoTpO(dHBIA TUN NHUTAHUS, OpPOKEHUE,
(dboTOCHUHTE3, IbIXaHHE, OCJIKH, YIIIEBOIbI, )KUPbI, HYKJIEUHOBBIE KUCIOThI, (PEPMEHTHI.

['eorpacdusi: mone3Hple UCKONIaeMble, TOIUIHBO.

TexHOnorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO MUTAHUS, MOIOIIHE
CpencTBa, MaTeprasbl U3 HCKyCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckne 0CHOBbI XMMHUU

AtoM. CocTaB aTOMHBIX sjiep. XUMHUECKU 31eMeHT. U3otonbl. KopnyckynsapHo-
80IHOBOU  OyanusM, O08oUcmeenHas npupooa 3nexkmpona. CTpOeHUEe 3IEKTPOHHBIX
0007109€K aTOMOB, KBAHTOBBIC YHCJIa. DHEPTETUUECCKUE YPOBHU U MOyPOBHU. ATOMHBIC
opourtanmu. Knaccudukamnus XUMHUUECKUX 3JIEMEHTOB (S-, pP-, d-, f-amementsr).
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Pacripenenenne 3JIeKTPOHOB MO aTOMHBIM OpPOUTANSAM, NPUHYUN MUHUMYMA IHEPSUlU,
npunyun Illaynu, npasuno Xynoa. DNEKTPOHHBIE KOH(PUTYpallud aTOMOB 3JIEMEHTOB
NEPBOr0O—4YETBEPTOrO NEPUOOB B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUU, DJIEKTPOHHBIE
KOHpUrypauu HWOHOB. [lonamue 06 dHepeuu uoHU3AYUU, IHEPSUU CPOOCMBA
K 91eKmpOHY. DIEKTPOOTPULIATEIBbHOCTD.

Ilepuonuueckuit 3akoH u llepuonnueckas cucTeMa XUMHUYECKHX HJIEMEHTOB
J.. MenneneeBa. CBs3b INepuoanueckoro 3akoHa u llepuoguyeckoil cucTEMbI
XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOUW TEOPUEN CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS! CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpynmnaM W [epuojaM. 3HAUYCHHE MEePUOAMYECKOr0  3aKOHa
JI.1. Menneneena.

XuMuYeckass CBs3b. BHIBI XMMHYECKOM CBSI3M: KOBAJEHTHAs, HOHHAs,
MeTayuinueckas. MexaHu3Mbl  00pa3oBaHUS  KOBAJICHTHOM  CBSI3U:  OOMEHHBIN
¥ JOHOPHO-AKIENTOPHBIA. DJHEPrUsi W JJWHA CBs3U. [loNspHOCTH, HANPABICHHOCTH
M HaChIIAEMOCTh KOBAJEHTHOW CBA3UW. Kparneie cBa3u. Bonpopoanas cBs3b.
MexMOJIEeKyJIIpHbIE B3aUMOICHCTBUS.

BajleHTHOCTP W BaJieHTHbIE BO3MOXXHOCTHU aTOMOB. [ ubpuouzayus amoMmHbiX
opoumaneti. CBSI3b 3JIEKTPOHHON CTPYKTYPBbI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuUMepe COeTMHEHU 3JIEMEHTOB BTOPOTO MEPHUOA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeluHEeHUsIX. CoCTaB KOMIUIEKCHOIO HOHA:
KOMILJIEKcooOpazoBarenb, Juranabl. Koopounayuonunoe uucio. Homenxnamypa
KOMNJIEKCHbIX ~ COeOuHeHutl.  3HAYeHWEe KOMIUIEKCHBIX  coenuHeHuil. [lonsitue
0 KOOPAMHALIMOHHOW XWMUHU.

BemectBa ~ MOJEKYJISIPpHOTO M HEMOJEKYJSIPHOTO  CTpoeHMsl.  Twumbl
KPUCTAJUIMYECKHUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[lonsitTue o pgucnepcHbIXx cucremax. HWcTtuHHbIE pacTBOpbl. [Ipedcmasnenue
0 KOMNoUOHsX pacmeopax. CrnocoObl BIPaXKEHHUsI KOHLIEHTPALlMU pacTBOPOB: MaccoBast
JIOJIs1 BEIIIECTBA B pacTBOPE, MOJISIpHAs KOHIIEHTpalusi. HachlllieHHbIe 1 HeHACHIIIIEHHbBIS
PacTBOPBI, pACTBOPUMOCTh. KprcTaImoruaparsl.

Knaccudukanuss m HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBHUANIbHBIC
Ha3BaHUS OTICJIbHBIX MPEACTaBUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccuduxarms XuMruaeckux peakiuii B HEOPraHWIECKON M OPTaHUYECKON XUMHUH.
3aKOH COXpAaHEHUs MACcChl BEMIECTB; 3aKOH COXPAHEHUSI W MPEBpaICHUS SHEPrUU
Npu  XUMHUYECKUX  peakuusix. TemioBble APPEeKTbl XUMHUYECKUX  PEaKIuil.
TepMoxuMUYECKHE YPABHEHUS.

CKopoCTh XMMHUYECKON peakiuu, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PAKTOPOB.
['oMoreHHbIe U TeTEpOreHHbIe peakunu. Katanus n katanu3aTtopsl.

OOpatumple U HEOOpaTHUMBIE pPEAKIMU. XHWMHUYECKOe paBHOBecwe. Koxcmanwma
Xumuyeckozo paeHogecus. PaKTOpbl, BIHAIOINAE HA TOJIOXKEHUE XUMHUYECKOTO
paBHOBECHA: TEMIIEpaTypa, MAAaBJICHWE M KOHLEHTPALMM BEIIECTB, YYACTBYIOLIHUX
B peakuuu. [Ipuanun Jle llarense.
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Onextposmtuueckas aucconuanusi. CHibHbIE U cladbie 3JeKTponuThl. CTETeHb
nucconuanuu. HMouwnoe npouszsedenue 600vi. Cpea BOIHBIX PACTBOPOB: KUCIOTHAS,
HeWTpanbpHas, menounas. Bomopoansiii mokasarens (pH) pactBopa. I'maponus colei.
Peakiiun noHHOrO 0OMEHa.

OKUCANTETBLHO-BOCCTAHOBUTENBbHBIE peaknu. CTeneHb OKUCIeHUsA. OKUCIUTEND U
BOCCTAHOBUTENb. [Ipo1iecchl OKMCIEHN U BOCCTAHOBIICHHS. BaxkHENHIINE OKUCIIUTENN U
BOCCTAaHOBUTENH. MeTO/ 3JEKTPOHHOIO OanaHca. DJIEKTPOIU3 pacTBOPOB U PACILIIaBOB
BEILIECTB.

JKCIepPUMEHTATbHbIC METOIbI H3Yy4YeHHs BelleCTB M X MpeBpaleH il

Pa3noxenne mnepokcuaa BOAOpOAA B INPUCYTCTBUU KAaTalu3aropa, MOJEIH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEACHUE PEAKIUNA HOHHOTO OOMEHa, ONpeJeieHHE
Cpenbl paCTBOPOB C MOMOILBIO HHAUKATOPOB, U3yUYEHHE BIUSHUS Pa3IUYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMHUYECKON PEAKLIUH U MOJIOKEHNE XUMAYECKOTO PABHOBECHS.

Heoprannuyeckas xumus

[Tonoxxenne HemeraioB B Ilepmogmyeckold CUCTEME XUMHUYECKUX HJIEMEHTOB
JI.. MeHnneneeBa M OCOOEHHOCTH CTPOCHHUS HMX aToMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMeEpe KHUciopona, cepbl, docdopa u
yriepoaa).

Bonmopon. Ilomydenwe, ¢usndeckue HW XHMHYECKHE CBOWMCTBA: peaKIuu
C MeTaJllaMM UM HEMETajulaMHd, BOCCTAaHOBUTEJbHbIE CBOMCTBA. ['mnpunsl. TonaugHuvle
971eMEeHMbl.

lanorensl. Haxoxxnmenue B mpupoje, CmocoObl MOMydeHus, (U3MYECKue u
XAMUYECKHE CBOMCTBA. ['amoreHoBoAgopoabl. BaxHeune KucIOpoaCoaepKaye
COeNMHEHMs TajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI TMOJTyYeHUs
rajoreHoB. [I[pumMeHeHre rajJoreHoB U UX COEIUHEHUM.

Kucnopon, o3on. JlaboparopHble ¥ TPOMBINLJIEHHBIE CIIOCOOBI TOJYYEHUS
kuciopoaa. Ouznyueckne 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHUE KUCIOPOJa U 030HA.
OKcCHUJIbI ¥ IEPOKCHU/IBI.

Cepa. Haxoxaenue B npupojie, CrnocoObl MoaydeHus, GU3NIeCKue U XUMHUECKUE
cBoiictBa. CepoBogopon, cynbpuasl. Oxcup cepbi(1V), okcun cepsi(VI). Cepnucras u
cepHasi KUCJIOThI U X coiu. OcOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHeHue cepbl
U €€ COCIMHCHUM.

A3oT1. Haxoxaenue B npupojie, crnocoObl mojydeHus, Gu3ndeckrue U XMMUUECKUe
cBoiicTBa. AMMHUaK, HUTpUIbl. OKCHUIbI a30Ta. A30TUCTAs U a30THASI KUCJIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KUCHOTHI. lIprMeHeHHe a3oTa U ero CoeAuHEHUH.
A3OTHBIEC yJI00pEHUSI.

®ochop. Haxoxnenue B mpupoae, CHOCOObI MOJTy4YeHUs, (HUINUECKUE
u xumuueckue cpoiictBa. ochunbl u hochun. Oxcuanl pocdopa, pochopHas kucioTa
u e€¢ comu. Memaghocghopnas u nupogocgopras kuciomel, Gocgopucmas
u gocgopnosamucmas kuciomol. IlpumeHenue Qochopa W €ro COeCIUHCHUH.
docdopHbIe YIT0OpEHUSI.
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VYriepoa, HaxoxJeHue B npupoze. AoTponHbeie Moaudukanuu. Ousnueckue u
XUMHUYECKHE CBOMCTBAa TPOCTBHIX BEIIECTB, OOpa30BaHHBIX yriaepojaoM. Okcup
yraepoaa(ll), oxcun yraepona(IV), yronpHas kuciora U €€ coiau. AKTUBUPOBAHHBIN
yIroJb, aocopoyus. DPyanepenvi, epagen, yerepoonvie Hanompyodxu. IlpuMeHeHUE
IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIEPOJIOM, H €r0 COEAUHEHUH.

Kpemunii. Haxoxknenne B npupoae, CrmnocoObl MOdMydeHus, (HU3NIeCKue
u xumuueckue cpoiictBa. Oxcua kpemHusi(IV), kpeMHUEBas KUCIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coequHeHnil. CTEKII0, ero Mojay4yeHHe, BUIbI CTEKJIA.

[Tonoxxenne wmetamwioB B llepuonnueckodl cHCTEME XHUMHYECKHX SJIEMEHTOB.
Oco0OE€HHOCTH CTPOCHHMS AIEKTPOHHBIX 000JI0YEK aTOMOB METAIIOB. Pacnpocmpanenue
XUMUYECKUX DJIeMeHmos-memannoe 6 3emHou kope. OOmue (U3NYECKUe CBOWCTBA
MeTasuioB. [Ipumenenre MetamioB B ObITYy U TexHUKE. CIUTaBbl METAJLIOB.

DJIEKTPOXUMHUUECKUN psii HampsKeHU meTtauioB. OO0mme cnocoObl MOTy4YeHUs
METAJUIOB: THAPOMETAJUTYPrUsi, MUPOMETAJUTYprusi, dJeKTpoMeTtauryprusa. I[loHsTue
0 Koppo3uu MeTauioB. CriocoObl 3a1UThl OT KOPPO3HUH.

O6mass xapakrepuctuka wMetawioB |A-rpynnsl  Ileproguyeckoil  cucTemsl
XUMUYECKUX 3JeMeHTOB. Hartpuii u kanuii: nosiydeHue, (U3NUYECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEWIECTB U UX COCAUHECHUMU.

O6mrass xapakrepuctuka wmetaioB |lIA-rpynmer  [lepuogndeckoit  cucTembl
XUMHUYECKUX JIEMEHTOB. Maruuii u KajabIuil: oJydeHne, PU3ndeckue U XMMUYECKUe
CBOMCTBa, NMPUMEHEHUE MPOCTHIX BEIIECTB M UX coeAuHEeHUH. JKECTKOCTH BOABI U
CrocoObI €€ yCTpaHEHUSI.

AMIOMUHMIA: TIONy4YeHUe, (PU3NYECKUe U XUMUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTOTO BEUIECTBA U €ro coeaquHeHui. AM(pOTEpHbIE CBOIICTBA OKCUAA U THAPOKCH]IA
AJFOMUHHS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OO0miast  xapakTepucThka  MeTauioB  noOouHbix  moarpynn  (B-rpymm)
[Teproan4eCcKkOi CUCTEMBI XUMUYECKUX JIEMEHTOB.

du3MUEeCKUe M XMMHUYECKHE CBOWCTBA XpoMa MU €ro coeauHeHul. OKCUIbl U
rugpokcuasl  xpoma(ll), xpoma(lll) u  xpoma(VI). XpomaTel ©u  AUXpPOMATHI,
VX OKHCJIUTEIbHbIE CBOMCTBA. [loyueHne u mnpuMeHeHne Xxpoma.

DOU3NYECKME U XMMUYECKUE CBOMCTBA MAPraHIa U €ro COeAUHEHUN. Baxuenuume
coequnenuss  mapranua(ll), wmapranma(IV), wmapranma(VI) wu  wmapranna(VIID).
[IepmaHraHat Kajvs, €ro OKMCIUTEIbHBIE CBOMCTBA.

du3nyUeCKUe U XUMHYECKME CBOWMCTBA Kejie3a W ero coeauHeHul. OKCUisl,
rugpokcuasl U conu keneza(ll) u xenesa(Ill). IlomyyenHue u nmpuMeHeHHE Kele3a
Y €ro CIUIaBOB.

Ou3nUeCKne U XUMHUYECKHE CBOWCTBA Menu U €€ coeauHeHui. llomydeHue
Y IPUMEHECHUE MEIU U €€ COCIMHECHUN.

[uHk: nonyyenue, GpuU3HMUEeCKUe U XMMUYEeCKrue cBOMCTBAa. AM(pOTEpHbIE CBOMCTBA
OKCHJA U THAPOKCUJIA I[IUHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHne nuHKa U ero
COEIMHEHUMN.
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JKCNepUMeHTAIbHbIE METO/IbI H3y4YeHHs BellleCTB M UX MpeBpaleHuii

Nzydenne oOpa3lioB HEMETANIOB, TOpeHHE cepbl, ¢ocdopa, xKene3a, MarHus
B KUCJIOPOJE, U3YUCHUE KOJUIEKIINHU « MeTallIbl ¥ CIUIaBbly), B3aUMOJICUCTBUE MIETOYHBIX
U IEJIOYHO3EMENIbHBIX  METAJUIOB €  BOAOW  (BO3MOKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), B3aUMOJECICTBUE LIMHKA U YKEJI€3a C PACTBOPAMHU KHUCIIOT U IIEJIOYEH,
KaueCTBEHHbIE PEaKIIMM Ha HEOPraHMYEeCKHUE aHMOHBI, KATUOH BOJOPOJA M KATHOHBI
METAJIJIOB, B3aUMOICCTBUE THAPOKCUIOB AIFOMUHUS U IMHKA C PACTBOPAMH KUCJIOT U
1IeJI04Ye, pelIeHUe SKCIEPUMEHTANBHBIX 3aauy 1o temam «l'amoreHsl», «Cepa u eé
COCIMHEHUS», «A30T U Pocdhop U UX COCAUHEHUS», «MeTauibl MIaBHBIX MOATPYIIID,
«MeTanibl TOOOYHBIX TOATPYIII.

XUMHUSA U )KU3HD

Ponp xumum B oOecredyeHUH YCTOMYMBOIO pa3BUTHS ueloBedecTBa. [loHsTHe
0 HAy4YHBIX METOJAaX TO3HAHUS U METOJOJIOTMH HAy4YHOTO HuccienoBanus. Hayudnble
OPUHIUIBL  OpraHU3allMd XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIIEHHBIE CHOCOOBI
MOJIYYCHHUS] BAXKHEWINUX BEIIECTB (HAa MpUMEpe MPOM3BOJCTBA aMMHaKa, CEPHOM
KHUCJIOTBI, MeTaHoJsa). [IpombllieHHbIE CIOCOOBI TMOJYYEHHUS METAUIOB U CIUIaBOB.
XUMHUECKOE 3arpsi3HEHHE OKpYJKaIoIIel Cpenbl W ero mnoclenctBus. [lpobiaema
nepepabomku o0omxo0008 u nooouHvlx npooykmog. Pollb XuMHM B 00eCreUeHUU
IHEPreTUYeCcKoi 6e30nmacHoCTU. [IpuHyunsvl «3e1EHOU XUMULLY.

Xumusi 1 310poBbe uenoBeka. JIekapcTBeHHbIe cpencTBa. [IpaBumia ucnoiab3oBaHus
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B Pa3BUTUN MEIUIIMHBI.

XVMHSI TIMIIMA: OCHOBHBIE KOMIIOHEHTBHI, THUIIEBbIE J00aBku. Pomnb xumuun
B 00€CIeUeHUN MUIIEBON OE30MaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuna
0€30MacHOr0 UCTOJIb30BaHUSI MpenapaToB OBITOBOM XMMHUHU B MOBCEHEBHOM 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 BemiecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAcCe WM O0OBEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIIMHM BEIIECTB, MaCChl
(00BEma, KOIMYECTBA BEIECTBA) MPOIAYKTOB PEAKIMH, €CIU OJHO U3 BEIICCTB MMEET
npuMecu, Macchl (00b€Ma, KOJIMYECTBAa  BEIIECTBA)  NPOAYKTa  PEAKIUH,
€CIIi OJHO W3 BEIIECTB JAaHO B BHUJIE PACTBOpPA C ONPEINECIEHHOW MacCOBOM HOJIEU
PacCTBOPEHHOIO BEWIECTBA, MAacCOBOW JOJM W MOJISIPHOW KOHLEHTPALlMH BEIECTBA
B PacTBOpE, A0JIM BBIXOJA MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbie CBSA3H
Peanuzanus MeXNpeIMETHBIX CBSI3€H NMPU M3YYEHUHU OOIIEH W HEOpraHW4YeCKOu
xumMuM B 11 Kitacce oCylecTBIISIETCsl Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
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HAyYHBIX TMOHATHH, TaK W TIOHSITHH, MPUHATHIX B OTJCIBHBIX MPEAMETaX €CTECTBCHHO-
HAyYHOTO ITUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBJICHHWE, HAy4YHBIM (akT, THUIOTE3a,
Teopwsi, 3aKOH, aHalW3, CHUHTE3, KiacCHUUKAIWs, MEPUOANIHOCTh, HAOIIOICHHE,
U3MEpCHHUE, SIKCIICPUMEHT, MOJICIIb, MOACIIMPOBAHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, dJIEKTPOH, POTOH, HEUTPOH, NOH,
W30TOTBI, PAAMOAKTUBHOCTh, MOJIEKYJIa, DHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoOe COCTOSHHE BEIISCTBA, HJCATBHBIM Ta3, (PU3NYCCKHE BEIUYHHBI,
CIMHUIIBI U3MEPEHMSI, CKOPOCTh, YJHEPTHS, Macca.

buonorusi: knerka, opraHusm, skKocucteMa, Ouocdepa, MeTabOIU3M, MaKpO-
U MHUKDPODJIEMEHTHI, OCIIKH, JKHUPBI, YTJICBOJbI, HYKICHHOBBIE KHCIOTBI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMIOTOK YHEPTUU B IKOCHCTEMAX.

['eorpadms: muHEpanbl, TOPHBIC IOPOJBI, IOJE3HBIE HCKOMAEMBbIE, TOILIMBO,
peCypCHI.

TexHONOTHSA: XWMHUYECKas TPOMBIIUICHHOCTh, METAJUIypTUs, CTPOHUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3SUCTBEHHOE TPOU3BOJCTBO, TIHIIEBas IPOMBIIICHHOCTD,
dapmareBTHYECKass MPOMBIITUICHHOCTh, IMPOW3BOJCTBO KOCMETHUYECKHX TIPEIapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHajioB, AJICKTPOHHAS IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM € CHUCTEMHO-AEATEIIBHOCTHBIM IOAXOAOM B  CTPYKTYypeE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MpeIMeTa « XUMUs Ha YPOBHE CPETHETO OOIIEro
00pa3oBaHMs BBIJCICHBI CJEAYIONIME COCTaBIIAIONIME: OCO3HAHME OOyYarouuMUCs
POCCHMCKOM  TPAXKIAHCKOM  MACHTUYHOCTH; TOTOBHOCTH K  CaMOpPAa3BUTHIO,
CaMOCTOSITEIbBHOCTH M CaMOOMPENEICHUIO; HaJIM4yhe MOTHUBAUMU K OOYYECHHIO;
TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS IPUHATHIMU B 00IIECTBE
MpaBWJIaMH W HOPMAaMH T[IOBEACHHUS; HAIW4YAE MPABOCO3HAHUS, SKOJOTHYECKOU
KYJIbTYPBI; CHOCOOHOCTh CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE  pe3yJibTaTbl  OCBOCHUA  IpeaMera  «XHUMUs»  OTPAXKAIOT
c(hOPMUPOBAHHOCTH ~ ONbITA TO3HABATEIBHONW M  MPAKTUYECKOM JEATEIbHOCTH
0o0y4Jaronuxcs B MpoIecce peanu3aiui 00pa3oBaTeIbHOM IeITeTbHOCTH.

JInvyHOCTHBIE  pe3yJibTaTbl  OCBOCHUA  IpeaMera  «XHUMUsS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh  OMNbITA [MO3HABATEJIBHOW M  MPAKTUYECKOW  JIEITEIbHOCTH
oOyyJaroumxcs B Ipolecce pean3anuu o0pa3oBaTebHON ACSITENIbHOCTH, B TOM YUCIE B
YacTH:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYaIONIMMKCS CBOMX KOHCTUTYLIHOHHBIX MpaB M OOS3aHHOCTEH,
YBOKEHUS K 3aKOHY U TIPABOIOPSIIKY;

NPEICTABICHHUS O COLMAIBHBIX HOPMAaxX M MPABUIAX MEXIMIHOCTHBIX OTHOIIEHUI
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH IEATCIHHOCTH MPH CO3MaHUU YUIeOHBIX
IPOCKTOB, PEIICHWH Y4eOHBIX W IMO3HABATEIbHBIX 3aad, BBIIOJHEHHH XHMHYECKUX
9KCICPUMEHTOB,;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI
JAPYTUX MPU aHATU3E PA3THYHBIX BHIOB YI€OHOU AESITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS

LIECHHOCTHOIO  OTHOLIEHUA K HUCTOPUYECKOMY U  HAyYHOMY  HACJIEIUIO
OTCYECTBECHHON XMMHHU;

yBaXEHUSI K MPOLECCy TBOpUECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO
IIPUIIOKEHUS XUMUH, OCO3HAHUSA TOr0, YTO JaHHBIC HAYKU €CTh PE3yIbTaT JIUTEIbHBIX
HAOJIOICHUM, KPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOIO TpyJa
YYECHBIX U IIPAKTUKOB;

UHTEpeca U II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHHUHM U IIOCIEAYIOLIEM aHaAIU3€e
UH(pOpPMAIIMHU O NEPEJOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:
HPABCTBEHHOI'O CO3HAHUSI, ITUYECKOTO MTOBEICHHUS;
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CIIOCOOHOCTH OIICHMBAThb CHUTyalluW, CBA3AHHBIC C XHMHWYCCKHMU ABJICHUAMU,
N IIPUHUMATDb OCO3HAHHBIC PCIIICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI
N ICHHOCTH,

T'OTOBHOCTH OLICHUBATD CBOE MMOBCACHUC U ITIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHBLIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUus1 HOCJIG,Z[CTBI/Iﬁ ITOCTYIIKOB;

4) popMupoOBaHHUA KYJIbTYPHI 310POBbSI:

MOHMMAaHUS IEHHOCTEW 3/I0pOBOT0 U Oe30macHoro o0pas3a *Ku3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXHUYECKOMY
3JI0POBBIO;

coOMIO/IeHNs TMpaBWil 0€30MaCHOrO OOpalieHuss C BelEeCTBAaMU B  OBITY,
MOBCEIHEBHOM JKM3HU, B TPYAOBOM AESITEIBbHOCTH;

NOHMMaHUS LIEHHOCTU MPaBWJI UHJIUBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
NOBE/ICHUS B CUTYalUAX, YTPOKAIOIIKX 3710POBbIO U KU3HU JIIO/ICH;

OCO3HaHUsl TIOCHEACTBUA U HENPUATUS BPEIHBIX MPUBBIYEK (YyHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypEHHUS);

5) Tpy/A0BOIo BOCTIMTAHUS :

KOMMYHHUKATHBHON KOMIICTEHTHOCTH B Y4€OHO-HCCICI0BATEIbCKOM IEATCILHOCTH,
OOIIIECTBEHHO TOJIC3HOM, TBOPYCCKON U IPYTHX BHJIAX JACITCIBHOCTH;

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

HHTEpEca K MPAKTHYCCKOMY U3YYEHHUIO TPOGECCHiA Pa3InIHOIO PO/Ia, B TOM YHUCIIE
Ha OCHOBE MIPUMCHEHUS NMPEIMETHBIX 3HAHUN 110 XUMUH;

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

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHIMBUAYaAIbHOM TPACKTOPHH 00pa30BaHus,
Oymymeii mpodeccur M peaaM3alMyd COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB W TMOTPEOHOCTEH
00111eCTBA;

6) 3KO0JI0THYECKOro BOCIIMTAHUS:

HKOJIOTUYECKH LIEeNeCOO0pa3HOr0 OTHOILIEHUS K TPUPOAE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHMMAaHUA TJ00AJbHOIO  XapakTepa JKOJOTUYECKUX MpoOsieM, BIMSHUSA
HKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COLMATIBHOM CPENBL;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJIb30BaHUS JTOCTHXKEHUN XUMHUU JJISl PEUICHHS
BOITPOCOB PALIMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEHUCTBUU, NMPUHOCIIIMX BPEI OKPYXKAIOWIEH MPUPOTHOU
cpele, YMEHHUs MPOTHO3MPOBATh HEOJArOMPUSTHBIE JKOJIOTUYECKUE MOCIEACTBUS
IPEANPUHUMAEMBIX JEUCTBUM U NIPENOTBPAIIATh UX;

HaJIMYusl PA3BUTOTO DKOJIOTMYECKOIO MBIIUIEHUS, 3KOJIOIMYECKON KYJIbTYPHI,
ONBITA JESTENBHOCTH JKOJOTMYECKOM HAIPABIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCSA
MU B M03HABATEIHHON, KOMMYHUKATHBHOW M COIIMAJIBHOW MPAKTHUKE, CTIOCOOHOCTU U
YMEHHSI aKTUBHO MTPOTHUBOCTOSTH UACOIOTHH XeMo(poOou;
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7) HeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHUA CreUUKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiu B (hOpMHUpOBaAHUH
paIOHaJIPHOTO HAyYHOTO MBINUICHUS, CO3JaHWHM IIEJIOCTHOTO  TIPEJCTABICHUS
00 OKpY>KaloleM MUpe Kak O €IMHCTBE MPHUPOIBI U YEIOBEKAa, B TO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U PeIIeHNH MpoOIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO0O0M 3HAUMMOCTH XUMUU JIJISI COBPEMEHHOM IIMBHIITN3ALIAN: B €€
TYMaHUCTHYECKOW HAIMpPaBICHHOCTH M BaXXHOM pOJM B CO3/JaHUM HOBOWM 0asbl
MaTepuaIbHOU KyJIbTYPHl, B PEIICHUU TJIOOATBHBIX MPOOJIEM yCTOHYMBOTO Pa3BUTHS
4eJI0BEUYECTBA — ChIPHEBOM, YHEPreTUUECKOM, MUIIIEBON M SKOJIOTMYECKOI 0€30I1aCHOCTH,
B Pa3BUTUU MEIUIIMHBI, OOECIIEYCHUH YCJIOBUN YCIEUTHOTO TPyJda M 3KOJOTUYECKH
KOM(pOPTHOM KU3HU KaXKIOTO WieHa OOIIECTBA;

€CTECTBEHHO-HAYYHONW TPAMOTHOCTH: TMOHUMAaHHS CYIIHOCTH METOJIOB TO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOTy4yaeMbIe
3HAHUS JUId aHaIM3a U OOBSICHEHHUs SIBICHUH OKPYKAIOLIETO MHpAa U POUCXOSAIINX
B HEM HM3MEHEHWH, YMEHHs JeJaTh 0OOCHOBAHHBIE 3aKIIOYCHHUS HAa OCHOBE HAyUYHBIX
(aKTOB ¥ UMEIOIMXCSI TAHHBIX C LEIbI0 MOJTYYEHHS T0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHUUECKUE 3HAHUS JJIS PELICHMUS
po0JieM B peasbHBIX JKU3HEHHBIX CUTYaIINAX;

WHTEpeca K MO3HAHUIO0, NCCIIE0BATEIBCKOM e TEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHHIO U CaMOOOpa30BaHMUIO,
K aKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUH MO XMMHHU B COOTBETCTBUHU C KHU3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3iIMuHbIX cdepax MNpodheccuoHaIbHON
NESITEIIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE PE3yJbTaThl OCBOCHUS TMPOTPAMMBI 1O XUMHH Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus BKJIKOYAIOT:

3HAYNMEBIE IS dbopMHupoOBaHUS MHUPOBO33PEHUS 00yJarOIITIXCSI
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIICHAYYHBIC TIIOHATHS, OTPaXKAIOIINE
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOIOB TTO3HAHHUS, UCTIOJIb3yEeMbIX
B ©CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SBJICHHUE, MPOIECC, CUCTEMA,
HAy4YHBINH (PaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, UCCIEIOBaHHE,
HaAOJIOICHHE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHE);

yHUBEpCAJIbHbIE ydeOHbIC JeHCTBHS (IIO3HABaTENIbHbIE, KOMMYHHMKATHUBHBIE,
peryisaTuBHbIE), obecnieunBaronie GopMupoBanue (yHKIIMOHAIHBHOW T'PaMOTHOCTU U
COIMAIPHON KOMITETCHIIMH 00YyYaOIIUXCS;

CIIOCOOHOCTh OOYYAIOUIMXCS HCIOJIb30BaTh OCBOEHHBIE MEXAUCIUILIMHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAHUS M YHUBEpCAJbHbIC YueOHbIE NEeWCTBUS B MO3HABATEIbHOU
Y COLIMAJIbHOU MPAKTHKE.
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MeranpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YUEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMU.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJornuyeckue 1eMcTBUsS:

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

ONPEAETATh LETU ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C IMTOCTABJICHHBIMU LEIISAMU;

VCTIOJIb30BATh IPU OCBOCHUM 3HAHUN MTPUEMBI JIOTUYECKOTO MBIIJICHUS: BbIJICIISTh
XapaKTEpHbIE MPU3HAKUA IOHATUM W YCTAHABIMBATH UX B3aUMOCBS3b, HCIOJIb30BATH
COOTBETCTBYIOIINE OHATHUS JIJI1 0OBSICHEHUS OT/ACIIbHBIX (DaKTOB U SIBJICHUMN;

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

YCTaHABJIMBATh NPUUYUHHO-CIICACTBEHHBIE CBS3U MEXKIY U3YYA€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PacCyXIeHUsSl (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH UM IPOTHUBOPEYMST B PACCMATPUBAEMBIX  SIBJICHHUSX,
bopMyIIMpPOBaTh BHIBOJIBI M 3aKJTFOUCHUS,

NPUMEHATh B IMPOLECCE IMO3HAHMUS HCHOJIb3YEMbIE B XUMHUHM CHUMBOJUYECKHE
(3HAaKOBBIE) MOJIECNIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPECTABICHUS — XUMUYECKHUI 3HAK
(cuMBOJI) SJeMeHTa, XuMuueckas (opMmylia, ypaBHEHHE XUMUUYECKOM peakiuu —
MIPU PEIICHUH YYEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE MPEACTABJICHUS [JIS BBISIBICHUA XAPAKTEPHBIX MPU3HAKOB H3YYaEMbIX
BEIIECTB U XUMHUYECKUX PEAKIIHH.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIAICTh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEaAKIIHiA;

(dbopMyTUpOBATh LENH U 33a4H WCCIECIOBAHUS, HCIIOIh30BaTh MMOCTABICHHBIC
U CAaMOCTOSITENIbHO C(hOPMYTUPOBAHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUSI
OCHOBBI JUIsi ()OPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

BJIa/ICTh HABBIKAMU CAMOCTOSTEILHOTO IITAHUPOBAHUS U MPOBEACHUS YUCHUIECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOJIOaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (HOopMyIupoBaTh OOOOIICHUS U
BBIBOJIBI OTHOCHUTEIFHO JIOCTOBEPHOCTH PE3yJbTaTOB WCCIICIOBAHUS, COCTAaBISTh
000CHOBAHHBIN OTYET O MIPOJICTAaHHON padoTe;

MpUOOPETATh OMBIT YUEHUYECKON UCCIIeI0BATEILCKON U MTPOCKTHOM JIeATeTLHOCTH,
MPOSIBJISITH CIIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIIbHOMY TTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 3a7a4, MPUMEHECHUIO PAa3IMYHBIX METO0B ITO3HAHMS.

Pabora c undopmanmeii:
OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4dHO-NOMYJIsIpHas
JAUTEepaTypa XMMHUECKOTO COAEpKaHMsI, CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa),
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aHAJIN3UPOBaTh MH(OPMALIMIO Pa3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(opMyIHUpPOBATH 3aIPOCHI U IPUMEHSATH PA3IUYHBIE METOABI IIPU TIOUCKE U OTOOPE
uH(pOpMaIuu, HE0OXOIUMOM JIJIs1 BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BAaHUS  MHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3INYHbIX 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
uHpopMaluel: IPUMEHATh MEeXIpeaMeTHbIE (PU3NUECKUE U MaTEMaTUYECKUE) 3HAKU U
CUMBOJIBL, (hOpMyJibl, a0OpEeBUATYpPBI, HOMEHKIATYPY;

UCII0JI30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIAHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HCCTBHS:

3a/1aBaTh BONIPOCHI II0 CYIIECTBY OOCYXJaeMOH TeMbl B XOAC Juajora
W/WIM  JUCKYCCUH, BBICKAa3bIBaTh HUICH, (OPMYJIUPOBATh CBOH  IIPCIIOKCHUS
OTHOCHTEIILHO BBITIOJTHEHUS TPEUIOKCHHOH 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMCd pe3yJIbTaTOB IMO3HABATEIIBHOH JCATCIILHOCTH,
MOJIyYEHHBIX CaMOCTOSITCIIBHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBITIOJHCHHUH
XUMHUYCCKOTO DSKCIECPUMEHTa, IPAKTUYSCKOHW pabdOThl IO MCCICIOBAHUIO CBOMCTB
U3ydaeMbIX BEIIECTB, pealn3alii Y4eOHOTO MpOoeKTa, W (OPMYIHpPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHHUIA MyTEM COTJIAaCOBAHMS ITO3UIMH B XOJE
00cyXeHust 1 0OMeHa MHEHHSIMU.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIC JeHCTBUS

CaMOCTOSTENIbHO  IUIAHUPOBATh M OCYIIECTBISITH CBOIO  IO3HABATEIIbHYIO
NEeATEIBbHOCTh, oOmpenenss e€ IeaM W 3aJadd, KOHTPOJIUPOBAaTh W TIO MeEpe
HEO0OXOMMOCTH KOPPEKTUPOBATH MPEIaraeMblii aITOPUTM JCHCTBUN TIPH BBHITTOTHCHUH
y4eOHBIX U HCCIE0BATEeIbCKUX 3a7ad, BbIOMpaTh HauOosiee 3(PGhEeKTHBHBIA CHOCOO
UX pEHICHWs ¢ YYETOM TIOJIYYCHHS HOBBIX 3HAHMM O BEIIECTBAX M XHMHYECCKUX
peaKnusx;

OCYIIECTBJISITh  CAMOKOHTPOJb  JIEATEIBHOCTH HAa OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

[IpeameTHBIC pe3yabTaThI OCBOCHHMS MIPOTPaMMBI 1o XUMUHU
Ha yriayOJ€HHOM YpOBHE Ha YPOBHE CpeIHEro oOmero o0pa3oBaHUS BKIIOYAOT
cnenuduueckre I ydeOHOro mnpenMera «XWMHUsS» HaydYHbIC 3HAHUS, YMCHHS W
CIOCOOBI ACHCTBUI MO OCBOSHHWIO, MHTEPIIPETAIIMN U TPEOOPa30BaHUIO 3HAHUM, BHJIBI
JESATETLHOCTH O TMOJTYYEHUI0O HOBOTO 3HAHWSA W TMPUMEHEHHWIO 3HAHWN B Pa3IUIHBIX
y4eOHBIX CUTyaIlUsAX, a TaKKe B pPEAIbHBIX KU3HCHHBIX CHUTYyaIUsAX, CBSI3aHHBIX
¢ XxuMHuen. B mporpaMme 1Mo XuMuu MpeIMETHBIE Pe3yIbTaThl IPEACTABICHBI IO TOaM
U3YYCHHUSI.
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INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHUsD) OTPaKarorT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE W 3HAYEHUHM OPraHUYECKOW XUMUU
B CHCTEME ECTECTBEHHBIX HAayK U €€ poJM B OOECIECUECHHH YCTOMUYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, IHEPreTHYeCKOM W MHILEeBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAIOB, HOBBIX
MCTOYHUKOB JHEPrUU, B OOECHNEYEHUU PAIMOHAIBHOTO MPUPOAONOJIb30BAHUS,
B (hOPMHUPOBAHUU MUPOBO33PEHHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAK)KE SIKOJIOTUYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO M IPUPOIHOM CpeEIE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUI, KOTOPAas BKJIKOYAET: OCHOBOIOJIATAIOIINE
HOHSATHUS — XUMHUYCCKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAs 000JI0YKa aToMa, S-, pP-, d-
aTOMHBIE OpOUTaIu, OCHOBHOE M BO30YXJAEHHOE COCTOSIHUSI aToOMa, TMOpHUIHU3alvs
aTOMHBIX OpOUTANICH, NOH, MOJIEKYJIa, BAJICHTHOCTD, DJIEKTPOOTPUIIATEILHOCTh, CTENIEHb
OKHUCJICHHS, XUMUYECKAsI CBSI3b, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIN
cKeseT, (yHKIMOHAJIbHASI TpyMNa, pajukal, CTPYKTypHbIe (opmyiibl (pa3BEPHYTEHIE,
COKpalI€HHbIC, CKEJETHBhIC), HW30MEpHUsi CTPYKTypHas U  IPOCTpaHCTBEHHAas
(reomeTpudeckas, onmuueckas), HW30MEPbl, TOMOJIOTHYCCKUN psJl, TOMOJIOTH,
YTJIEBOJIOPO/IbI, KUCIOPOJ- U a30TCOAEPKAIINE OPraHUYECKHE COEAUHEHUSI, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAWUHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. Menpaeneea, Teopusi CTPOCHHUSI OPraHUYECKUX BEIIECTB
A.M. byrnepoBa, 3aKOH COXPAaHEHHUSI MacChl BEUIECTB, 3aKOH COXPaHEHUsS U
MpEBpAIEHUs PHEPTUU MPU XUMHYECKUX PEAKIIUSX ), 3aKOHOMEPHOCTU, CUMBOJIUYECKUM
A3bIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAILME B OCHOBE TIOHUMAHHSI IPUYUHHOCTH
U CHUCTEMHOCTHM XUMHUUYECKUX SIBJICHHWH; MPEICTABICHUS O MEXaHM3MaX XHWMHYECKUX
peakiuii, TepMOAMHAMUYECKUX M KHHETUUECKUX 3aKOHOMEPHOCTSIX WX MNPOTEKaHUS,
O B3aUMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MoOJIeKyJaxX (MHAYKTHUBHBIN U
Me3oMepHbi 3 dexTh, opueHtanTthl [ uw Il poma); dakTomorudeckue CBeaCHUS
O CBOWCTBax, COCTaBe, MOJY4YEeHUH M OCE30MaCHOM UCIIOJIb30BAHUU BaXKHEUITHUX
OPTaHUYECKUX BENIECTB B OBITY M MPAKTUYECKOW MESITEIbHOCTH YEJOBEKa, OOIIMX
HAay4YHBIX TMPUHIMIAX XUMHUYECKOr0 TPOM3BOJICTBA (HA TpUMEpe MPOU3BOJCTBA
MeTaHoJIa, epepaboTKu HEPTH);

c(hOPMHUPOBAHHOCTh yMEHHI: BBISABISITH XapaKTePHBIC TMPU3HAKK TOHITHH,
yCTaHaBJIMBAaTh MX  B3aUMOCBS3b, MCIOJIH30BaTh  COOTBETCTBYIOIIUE  IOHSTHS
MpU OMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHEHUN;

c(hOpPMUPOBAHHOCTH YMEHMIA:

WCIONB30BaTh XUMHUYECKYI0 CHMBOJIMKY [IJII COCTAaBJIEHUS MOJEKYISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKUX PEAKIUA UM PaCKpbIBaTh UX CYIIHOCTb:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO
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OaslaHca 3TUX peaKIil, peakuii MOHHOTO OOMEHa MyTEM COCTaBJIEHUS MX TOJHBIX U
COKpAIlIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIIMBaTh MOJEIHA MOJIEKYJl OPraHMYECKHX BEHIECTB I WILTIOCTPALIMU
UX XUMUYECKOT'0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHUH. YCTAaHABIWMBATh MPUHAMICKHOCTh H3YUCHHBIX
OpraHUYEeCKUX BEHIECTB MO UX COCTABY U CTPOCHHUIO K OINPEACIEHHOMY KJacCy/Tpyre
COCIMHEHUM, dasams UM Ha3BaHus 1o cucreMarnueckoi HomeHkiatrype (IUPAC) u
npueoOums TPUBHAIBHBIE HA3BAHMS JUIsI OTACJBHBIX IMPEACTABUTENICH OPraHUYECKUX
BEIIECTB  (OTWJIEH, AaUETWICH, TOJYyOJd, TJUUEPUH, ATWICHIJIMKOIb, (EHOJI,
dopmanpierus, aneTanbAerull, aleTOH, MYpaBbHHAas KHUCJIOTa, YKCYCHas KHUCJOTa,
CTE€apuUHOBAas, OJICMHOBAas, NAJIbMUTHUHOBAsT KHCIIOTHI, TJIMIIMH, aJlaHWH, MaJlbTO3a,
bpyKTO3a, aHWIUH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPENEIATh BUJl XUMUUECKON CBS3M B OPraHUYECKHUX
coeMHEHUsX (KOBaJICHTHAsl U UOHHAS CBS3b, G- U T-CBS3b, BOJIOPOIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS MPUMEHATh TOJIOKEHUSI TEOPUM  CTPOCHUS
oprannveckux BemectB A.M. byrtiepoBa miis OOBSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (HU3UUYECKUE U
XUMHUUYECKUE CBOWCTBA TUIIMYHBIX MPEICTABUTEIEH Pa3IMUHBIX KIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKAaJWEHOB, AJKWHOB, apOMATHYECKHUX
yTIEBOAOPOIOB, CIUPTOB, albJETHIIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX H
CJIOXKHBIX A(HUPOB, XUPOB, HUTPOCOCTUHEHHN W aMHUHOB, AMHHOKHUCIIOT, OEJIKOB,
yraeBoAoB (MOHO-, M- M MOJHMCAXapUAOB), WLIIOCTPUPOBATh I'€HETUYECKYIO CBS3b
MEXIy HUMHU  YPaBHEHUSIMH COOTBETCTBYIOIINX XMMHYECKUX  peaKUuid
C UCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUSI MOATBEPKIATh HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHWYECKUX COCAMHEHHM OT KPaTHOCTU U
THTA KOBAJICHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U TPYNIT aTOMOB
B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHHKH YTJIEBOJOPOHOTO
ChIpbst (He(PTh, MPUPOIHBIN Ta3, Yrojib), CHOCOOBI €ro MepepadOTKH M MPAKTHIECKOE
MIPUMEHEHHUE TTPOIYKTOB MepepadbOTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHUSI CHCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX METOAaX
MO3HAHUSI — HAOIIOJICHUH, U3MEPEHUH, MOJICIUPOBAHUM, IKCIIEPUMEHTE (pPEaIbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHATH 3TH 3HAHUSI;

c(hOPMHUPOBAHHOCTh YMEHHSI TPUMEHSTh OCHOBHBIC OIEpPallUd MbBICIUTEIbHON
NESATeTbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTEeMATH3aIUIo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€d — JUIsl MU3YUYEHUSI CBOMCTB BEIECTB U
XUMUYECKUX PEaAKINN;

c(OPMUPOBAHHOCTh YMEHHI: BBISIBISATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUU
C TIOHATHUSIMH U TIPEJICTABIICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s Ooee
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OCO3HAHHOTO MOHMMAaHHUs CYIIHOCTH MaTEpPUAJIbHOTO E€JUHCTBA MHUpPA, MCIOJIb30BAThH
CHUCTEMHbIC 3HAHUS MO OPraHUYECKOW XUMHUHU 1Jisi OOBSACHEHUS U TMPOTHO3UPOBAHUS
SABJICHUM, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHl MO XUMHUYECKUM (popMyliaMm U
YpaBHEHUSAM XMUMHUYECKUX PEaKIUil C UCHOJIb30BaHUEM (PU3UUYECKUX BEIMYMH (Macca,
00BEM ra30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJTUYECTBEHHOM
CTOPOHBI: PACUETHI MO HAXOXKJECHUIO XUMHUYECKOU (hOpMYJIbl BEUIECTBA MO M3BECTHHIM
MacCOBBIM JIOJSIM XUMHUYECKHUX JJIEMEHTOB, MPOAYKTaM CrOpaHMsl, IUIOTHOCTU
ra3oo0pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUMN: TMPOTHO3UPOBATh, AHAIM3UPOBATH M OIICHUBATH
C MO3MIIMI SKOJOTMYECKON 0€30MacHOCTH MOCIEACTBUSA OBITOBOM U IIPOU3BOICTBEHHOM
NESATEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM ¢ mepepaboTKOM BEIeCTB, MCIOIb30BaTh
MOJIYYEHHbIC 3HAHUS [JI1 NPUHSITHS TPAMOTHBIX pPEUICHUUA MpoOJieM B CUTyallUsX,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENBHO IUIAHUPOBATh U  IMPOBOJUTH
XUMHUYECKUN IKCIEPUMEHT (MIOyYEeHUE U M3YYEHHE CBOMCTB OPraHMYECKUX BEILECTB,
KAUYEeCTBEHHbBIEC PEAKIIMU YTIIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIINX
OpraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIBHBIX 3aJad IO PACIIO3HABAHUIO
OpPraHMYECKUX BENIECTB) € COOJIOJICHHEM TMpaBwi O€30MacHOro  oOpalleHus
C BEIIECTBAMU U JIA0OPATOPHBIM 000py10BaHUEM, (POPMYIUPOBATH 11€J1h UCCIIECIOBAHNUSA,
NPEACTaBIATh B Pa3IMyHON (opme pe3ynbTarbl 3KCHEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATh HUX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coONI0/IaTh MpaBWIa 3KOJIOTMYECKH LEIecCOO0pa3HOro TMOBEAEHUsT B OBITY
U TPYJOBON JAESATENBHOCTH B ILEJSIX COXPAHEHHSI CBOETO 3/I0POBbs, OKpYXKarollen
IIPUPOIJHOM CPENIbl U TOCTUXKEHUS €€ YCTOUUUBOTO Pa3BUTHS,

OCO3HaBaTh OINACHOCTb TOKCHMYECKOTO JCHCTBUSI HAa IKUBBIE OpPraHU3MBbI
OIPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbICT TTokazareis [1J1K;

aHAIM3UPOBATh  IE€JIECOO0PA3HOCTh  MPUMEHEHUS  OPTraHWYECKUX  BEIECTB
B IIPOMBIIIUIEHHOCTHU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS] PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh ~ YMEHHUW:  OCYIIECTBIATH  IICJICHAMNPABICHHBIA  TOUCK
XUMHUYECKON HMHGPOpPMAIMU B PA3IUYHBIX HCTOYHMKAX (HaydyHas U y4eOHO-HaydHas
JUTeparypa, CpeAcTBa MaccoBoll uH@opMauuu, WHTEpHET U Jpyrue), KpUTHUECKH
AHAIU3UPOBAMb XUMHUUECKYI0 HH(POpPMAIIIO, nepepabamvléams €€ WU UCHONb308ANb
B COOTBETCTBUU C MTOCTABJICHHON YueOHOM 3a/1auei.

11 KJIIACC
[IpeameTHbIe pe3yabTaThl OCBOCHMS Kypca «OOIas U HeOpraHuyecKas XUMHs)
OTPaXKaroT:
c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O MaTEepUAIbHOM €AUHCTBE  MHpA,
3aKOHOMEPHOCTSX M MO3HAaBAEMOCTH SIBJICHHUI MPUPOJIbI, O MECTE€ M 3HAYEHUH XUMHUU
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B CCTEME ECTECTBEHHBIX HAyK M €€ pOJu B OOECHEUYEHHHM YCTONYHMBOIO pPa3BUTHA,
B PEIICHUU MpPOOJIeM HKOJOTUYECKOM, IHEPreTUUYeCKOM M MHUIIEBOM 0€30MacHOCTH,
B Pa3BUTUHM MEIULMHBI, CO3[JaHUH HOBBIX MAaTEPHAIOB, HOBBIX MCTOYHHKOB SHEPIUH,
B Oo0ecrne4eHUH  palMOHAIILHOTO  MPUPOJIONOJIb30BaHUs, B  (OPMHUPOBAHUU
MUPOBO33pEHUS U OOIIEH KyJIbTYphl YETIOBEKA, a TAKXKE IKOJIOTMUECKH 0OOOCHOBAHHOTO
OTHOILIEHUS] K CBOEMY 3JI0POBbIO U IIPUPOIHON CPELIE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAs BKIIFOYAET: OCHOBOIIOJIArAIOIIIHE
MOHATHUS — XUMHUYECKHUH AJIEMEHT, aTOM, SAPO aToMa, U30TOIIBI, JIEKTPOHHAS 000JI0UKa
aTroma, S-, p-, 0-aToMHBIC OpOWMTaIM, OCHOBHOEC M BO30YXKIEHHOE COCTOSHHS aToMa,
ruOpuI3aus ATOMHBIX opOuTanei, WOH, MOJIEKYIa, BAJICHTHOCTb,
AIIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCJICHHUS, XUMUYECKash CBA3b (KOBaJICHTHas,
WOHHAsl, METAJUIMYECKasi, BOJOPOJHAs), KpHUCTAIUIMYECKas peIETka, XUMUYecKas
peakiusi, pacTBOP, ANEKTPOJIUTHI, HEINEKTPOIUTHI, FNEKTPOIUTUUECKAS AUCCOLIMALIMS,
CTENEHb JHMCCOLMALMU, BOJOPOIHBIM ITOKA3aTENb, OKHUCINTENb, BOCCTAHOBUTEIND,
TEIJIOBOM 3P (HEKT XUMHUUECKON peaKIuu, CKOPOCTh XUMUUECKON peaKIui, XUMHYECKOE
paBHOBECHE; TEOPUM UM 3aKOHbI (TE€OpUsl AIEKTPOJUTUUYECKON JTMCCOLMALUHU,
nepuoanueckuii 3akoH [[.M1. MeHneneeBa, 3aKOH COXpaHEHHUS MAcChl BEIIECTB, 3aKOH
COXpAaHEHUS U MPEBpAICHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JICUCTBYIOIIUX MAcC), 3AKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIME B OCHOBE NOHMMAHUSI IPUUYUHHOCTU U
CUCTEMHOCTH XUMHUECKUX SIBJICHUN; COBPEMEHHbBIC TPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM ¢ HAJMOJIEKYJSIPHOM YpPOBHSX;
NPEACTAaBICHUSI O MEXaHM3MaX XHUMHUYECKHX pEaKUUld, TEepMOJUHAMUYECKHUX
U KUHETUYECKHX 3aKOHOMEPHOCTSAX UX TMPOTEKaHUs, O XHWMHYECKOM pPaBHOBECHH,
pacTBOpax M IUCIEPCHBIX CUCTEMAX; (PAKTOJIOTHUYECKUE CBECHHS O CBOMCTBAX, COCTARBE,
MOJTy4YeHUH W 0€30MacHOM HCIOJIb30BAHUM Ba)KHEHIITUX HEOPraHWYECKUX BEIIECTB B
OBITY W TPAKTUYECKOM JEATEIIbHOCTH 4YeNOBeKa, OOIIMX HAy4YHBIX MPUHIMIAX
XUMHUYECKOTO MTPOU3BO/JICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUH: BBISBIISITH XapaKTEPHbIE TNPU3HAKKA TOHATHM,
yCmauaenueams UX B3aUMOCBA3b, UCHOIb308aMb  COOTBETCTBYIOIIME  MOHSATHUSA
MIPU ONTMCAHUM HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUI;

cOPMHUPOBAHHOCTh ~ yYMEHHUS  MCIOJB30BaTh  XUMHUUYECKYIO CHUMBOJIUKY
JUIs  cocTaBieHHs (OpPMYJ BEIIECTB W YPaBHCHUNM XWMHYECKHX  PEaKIIHi,
cucreMatrueckyro HomeHknatypy (IJUPAC) u TpuBMaibHbIe HA3BaHUS OTICIIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPEACIATh BaJCHTHOCTh U CTETICHh OKUCIICHUS

XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUSIX, BUJl XUMUYECKOH CBSI3U (KOBaJICHTHAs!, HIOHHA,

MeTauIn4yecKasi, BOJOPOAHAS ), TUIl KPUCTAIIMYECKOM PEIIETKM KOHKPETHOTO BEIlIECTBA;

c(hOPMHUPOBAHHOCTh yYMEHUS OOBSCHATH 3aBHCHUMOCTh CBOWCTB BEIIECTB

OT BHJA XUMHUYECKOW CBSI3M M THUMNA KPUCTAUIMUECKON pemETKH, OOMEHHBIN
U JJIOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHHUMN: KIACCH(PHUIIMPOBATh: HEOPTaHUYECKHUE BEIIECTBA
0 MX COCTaBy, XMMHYECKHE PEaKUMU MO Pa3IUYHbIM MPU3HAKAM (YUCIY U COCTaBYy
pearupyromux BeUIECTB, TEIIoBOMY J(h(eKTy peakiuu, HU3MEHEHHIO CTeleHen
OKUCJICHUSI  DJIEMEHTOB, OOpaTMMOCTH, Yy4YacTHUIO KaTajgu3zaropa U  JIpyrue);
CaMOCTOSITENIBHO 8blOUpamb OCHOBAHUS W KPUTEPUU Ui KIacCU(PUKAIMN H3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOPMHUPOBAHHOCTh YMEHHS PACKpPBIBATH CMBICI  I[EPUOJMYECKOr0  3aKOHA
JI.1. MeHnneneeBa U 1IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHUMN: XapaKTEpU30BaTh AJIEKTPOHHOE CTPOECHHUE aTOMOB U
MOHOB XHMMHWYECKHUX JJIEMEHTOB IIEPBOrO—4YETBEPTOro mnepuoaoB Illepronndeckoi
cucreMbl [[.MI. MenneneeBa, UCNoOJb3ysl MOHATHUS «IHEPIETUUYECKUE YPOBHUY,
«QHEPreTHYCCKHE TMOMYPOBHM», «S-, P-, d-aToMHBIE OpOWTAIM», «OCHOBHOE W
BO30Y)KJIEHHOE DSHEPreTHUUECKHE COCTOSHUSI aTOMa»; OOBSICHATH 3aKOHOMEPHOCTHU
VM3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCAMHECHUH 110 IEPUOAAM U IPpyHIam
[lepuonnueckoin cucremsl J[.MI. MenzaeneeBa, BaJIEHTHBIE BO3MOXHOCTA aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMN XapaKTEepU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE
CBOICTBA BEIIECTB PA3IUYHbBIX KJIACCOB, 100MEEPHCOAMb CYIIECTBOBAHNE T€HETUYECKOM
CBSI3M  MEXKJIY  HEOPraHMYECKMMH  BEIIECTBAMM €  IIOMOILIBIO  YpPaBHEHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLIUM;

cOPMHPOBAHHOCTh ~ YMEHUS  PACKPHIBATH  CYIIHOCTH: OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN TTOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OajaHCca ITHX
peakiuii; peakiuii IOHHOTO OOMEHA MyTEM COCTABJIEHUSI UX TOJIHBIX M COKPAIIEHHBIX
WOHHBIX YpPaBHEHHM;, peakuuid TUAPOIU3a;, PEAKIUHA  KOMIUIEKCOOOpa3oBaHUs
(Ha mpuMepe THAPOKCOKOMIUIEKCOB IIMHKA U AJIIOMUHHS);

c(hOpMHUPOBAHHOCTh YMEHUSI OOBACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peaKUMi ¢ yUETOM UX IHEPIETUUECKUX XAPAKTEPUCTHUK, XapaKTEP U3MEHEHUSI CKOPOCTH
XUMUYECKON PEaKIMU B 3aBUCHUMOCTH OT Pa3IMYHBIX (DAaKTOPOB, a TAKXKE XapakKTep
CMEILIEHHS] XUMHYECKOTO PABHOBECHS TO/]] BIUSHUEM BHEIIHUX BO3ACHCTBUM (TPUHLIUIL
Jle llaTenne);

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh XUMHUYECKUE PEAKIUH, JICHKAIIHE
B OCHOBE TPOMBIIIUICHHOTO TOJYYEHUSI CEPHOM KHUCJIOTHI, aMMHUaKa, 00IIHUe Hay4YHbIC
MIPUHITUTIBI XUMHUYECKUX MIPOU3BOJICTB; 11e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS
PHUCK-TIOJIB3a;

c(hOpMHUPOBAHHOCTH BIIJICHUSI CUCTEMOM 3HAHUW O METOJaX HAyYHOTrO IMO3HAHUS
SBJICHUA TNpUpPOIbl — HaOIIOJEHUe, W3MEPEHHE, MOJIETUPOBAHUE, 3SKCIEPUMEHT
(peanbHBIN U MBICIIEHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHUS IPUMEHSTh
9TU 3HAHUSA TPU DKCHEPUMEHTAIBHOM HCCIEIOBAHUM BEUIECTB M 1Jisi OOBSICHEHUS
XUMUYECKUX SBIICHUM, MMEKIINX MECTO B MNPHUPOAE, NPAKTUYECKON AEATEIbHOCTU
YEJIOBEKA U B IOBCEIHEBHOM )KU3HU;
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c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBJISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU
C TIOHSATUSIMHU U MPEJICTABICHUSIMH JAPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJisl OoJiee
OCO3HAaHHOT'O TOHUMAaHHUs MaTepUATLHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUS MPOBOJUTH PACUYETHI: C HMCIOJIB30BAHUEM TOHSITHMA
«MaccoBas JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPALUSD); MacChl BEIIECTBA
niu 00bEMa raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJIHOTO
U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3¢ @deKTa peakiuu; 3HaYeHUs
BOJIOPOJAHOTO IIOKA3aTelsl PacTBOPOB KHUCIOT M IIECJIOYEW C W3BECTHOM CTEIEHBIO
JMCCOIUAIINK; Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OTHO
M3 MCXOJHBIX BEHIECTB JAaHO B BHUJAE PACTBOpPA C OMPEACIEHHOM MaCcCOBOM HOJIEH
pPacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET NPHUMECH); JOJIM BBIXOAA
MPOJIYKTA PEAKIIMU; 00bEMHBIX OTHOIICHHI ra30B;

c(hOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUJIAHUPOBAaTH U MPOBOJUTH
XUMHUYECKUN SKCIEPUMEHT (MPOBEJCHUE PEaKlUii MOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOI0 COCTaBa HEOPraHUYECKHX BEIIECTB, OMPEICICHUE CPEAbl PaCTBOPOB
BEII[ECTB C TMOMOIIBIO HWHIUKATOPOB, H3YYCHUE BIUAHUS PA3IUYHBIX (HAKTOPOB
Ha CKOPOCTh XMMHUYECKOW PEAKIHH, PEUICHHE JKCIEPUMEHTAJIBHBIX 3aJlad M0 TeMam
«Metambe» u «Hemeramisl»y) ¢ coOMoJieHHEM TMpaBuil 0O€30MacCHOr0 OOpalieHUs
C BElIECTBaMU U JabopaTOpHBIM 000pyA0BaHUEM, (OPMYIUPOBATH 11€Th UCCIICIOBAHNUS,
npeocmaensames B pa3audHON (popMe pe3ynbTaThl AKCIEPUMEHTA, AHAIUZUPOBAND
U OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpPMHUPOBAHHOCTh YMEHHI: COOJIO/IaTh MpaBUjia MOJb30BAHUS XUMHUYECKOU
MOCY/IOH U JTa0OpaTOPHBIM 000PyI0BaHUEM, OOpAIIICHHS C BEIIECTBAMU B COOTBETCTBUHU
C UHCTPYKIMSMHU T10 BBIMOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJOTUUYECKU
11e71eco000pa3HOTO MOBEICHUS B OBITY U TPYAOBOM AEATEIBLHOCTH B IEISAX COXPaHEHUS
CBOETr0 3/I0POBbS, OKPYXKAIOIIEH IMPUPOIHON Cpellbl U JIOCTUKECHUS €€ YCTOMYHUBOTO
pPa3BUTHUSI, 0CO3HABaAMb OINMACHOCTh TOKCHYECKOTO JCHCTBUS HA KUBBIC OPTraHU3MBbI
OIPEICIIEHHBIX HEOPTaHUYECKUX BEIIECTB, MOHUMAas cMbICa noka3arens [1/1K;

cOPMHUPOBAHHOCTh ~ YMEHHUI:  OCYIIECTBISATh  II€JICHANPABICHHBIM  TTOWCK
XUMHUYECKON HMHGpOpMAIMKM B Pa3IMYHBIX HCTOYHHMKAX (Hay4yHas W Yy4eOHO-HaydHas
JauTepaTypa, CpeAcTBa maccoBoil uHpopmaiuu, WMHTEpHET WM Apyrue), KPpUTUUECKU
aHAJM3UPOBATh XUMHUYECKYIO HH(QpOpMaIuio, TMepepadaTbiBaTh €€ U HMCIO0JIb30BATh
B COOTBETCTBHUH C MOCTABJICHHOHN yueOHO 3a1aueii.
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10 KJIACC
Haumenosaunue
No KonuuecTtBo OCHOBHEIE BUEI JIEITEIILHOCTHA
pa3ziesioB U TeEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yYaroIINXCs
y4eOHOT0 MpeMeTa
Pa3znen 1. Teopernueckue 0CHOBbI OPraHMY€CKOH XUMHH

1.1

[Ipenmer oprannueckou
XUMHUH.

Teopus crpoenus
OPraHUYECKUX
COeIMHEHNH

A. M. bytnepoBa

8

[IpenmMer u 3HaU€HHE OPTraHUYECKOI
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-
aKIenToOpHbIN). TUIBI TepeKpbIBaHUS
ATOMHBIX OpOUTAJNICH: G- U T-CBA3H.
OnunHapHasi, ABOMHAS U TPOMHAs CBS3b.
CniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
oprannueckux Bemiects. [lonstue

0 CBOOOJIHOM pajauKaie, HyKjaeopuie u
anexTpodue.

Teopus cTpoeHUsI OPraHUYECKUX

PackppiBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHBIC
MPU3HAKN) U IPUMEHSTh 3TH MOHITHUS
IIPY OIIMCAHUU COCTABA U CTPOECHUS
BEIIECTB, JUISI OOBSICHCHUS
OT/ICJIbHBIX (DAKTOB U SIBIICHHIA.
PackpsiBaTh CMBICII MOJIOKEHUN
TEOPUU CTPOCHUS OPTraHUYECKUX
BemiectB A. M. Bytieposa u
MPUMEHSITH UX I O0BSICHCHUS
3aBHCUMOCTHU CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIMKY JIJISI COCTaBJICHUSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX,
CKEJIETHBIX) (POPMYJT OPTAaHUIECKUX
BEIIIECTB.

OnpenensiTb BUAbI XUMUYECKON
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coenunennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYypHAas
TEOPUS OPTaHUYECKUX COCTUHEHUMN.
3HaYeHUE TEOPUHN CTPOCHHUS
OPTraHUYECKUX COCANHECHUN.
MonekynsipHbIE U CTPYKTYpHbIE
dopmyiel. CTpyKTypHBIE POPMYJIBI
pPa3JIMYHBIX BUJIOB: pa3BEpHYTAas,
COKpAILlEHHAsl, CKEJIETHAs.

N3omepus. Buael uzomepuu:
CTPYKTypHasi, IPOCTPAaHCTBEHHAS.
OnekTpoHHBIE A (PEKTHI B MOJIEKYIax
OPraHUYECKUX COCIUHEHUMN.
NHayKTUBHBINA U ME30MEPHBIN 3P (EKTHI.
[Ipencrapnenue o kinaccuukanu
oprannyeckux BeuecTs. [lonsTue

o (byHKIIMOHATBHOM rpymie. ['omonorus.
I'omonornueckue psapl. Homenkiarypa
OPTaHUYECKUX COCTNHEHUN
(cucrteMaTtnueckas U TPUBHAJIbHBIC
Ha3BaHUA).

OcobeHHOCTH U KaccuduKanus
OpraHnyecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKLIUN

B OPTaHUYECKON XUMHH.
JKCIEePUMEHTAIbHbIE METO/AbI
U3y4YeHNsI BELIECTB U UX MPeBpPaLlleHU:

CBsI3U (OJIMHAPHBIC, KPaTHHIC)

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

Hcnons3oBate Moaenu
OpraHUYEeCKUX BEIIECTB

JUTSI WWLTFOCTPAITUU MX XUMHYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOCHUS.
HaGmronats u onuchiBaTh
JIEMOHCTPAIMOHHBIE OTIBITHI,
IIPOBOJIUTH U OTHCHIBATH
71a060paTOPHBIEC OMBITHI
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e JleMOHCTpaIIUK:

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

— OTIBITHI IO MPEBPAIIEHUTIO
OpPTaHMYECKUX BEIIECTB IMPU HarPEBAHUH
(rutaBieHue, oOyTJIMBAaHUE U TOPECHHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJICTTUPOBAHUE MOJIEKYJI
OpraHUYeCKUX BEIIECTB

Hroro mo pazaemy 8
Pa3neu 2. YriieBoaopoasbl
2.1 | IlpenenwvHbIC 5 Ankanbl. ['oMosiorudeckuii psig akaHoB, | BiageTs uzydyaeMbIMU XUMUUYECKUMHU
YIJIEBOAOPOIBI — ob1ast hpopmysia, HOMEHKJIATypa U MTOHATHUSIMH.
aJIKaHbI, IUKJIOATKAHBI U30MepHsl. DIEKTPOHHOE U BrIsBIsATH XapakTepHbIE NPU3HAKU
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ MOHSTUH, YCTaHABIIMBATh X
AJIKAHOB, SP°-THOPHM3AIIS ATOMHBIX B3aUMOCBS3b, HCIIOJIb30BATh
opburanei yrieponaa, 6-CBs3b. COOTBETCTBYIOIINE MOHATHS
Konghopmepwr. ®uznyeckue cBONCTBA IIPY OITMCAHUU COCTaBa, CTPOEHUS
AJIKaHOB. Y TIPEBPAILEHUNA OPraHUYECKUX
XUMHUYECKUE CBOICTBA aJIKAHOB: PEAKIMH | COCAUHEHUN.
3aMelleHMs], U30MEepU3aIuH, Hcnonb30BaTh XUMUYECKYIO
JNErUIPUPOBAHUS, IUKIN3ALIH, CUMBOJIMKY JIJIsI COCTaBJICHUS
NUPOJIN3a, KPEKUHTa, TOPEHHUSI. MOJIEKYJISIPHBIX U CTPYKTYPHBIX
Haxoxnenue B mpupoae. CiocoObl (pa3BEpHYTOH, COKpAIIEHHOM,
IIOJIyYEHHUs] U IPUMEHEHUE ATIKAHOB. CKeJIETHOI) (hopMyJT yriIeBOA0POIOB.
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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,
obmas opmysa, HOMEHKJIATypa.
DJIEKTPOHHOE Y MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJTKEHOB,
sz-m6pnzu/13au1/m aTOMHBIX opOuTanen
yriepoaa, 6- v n-cBsizu. CTpyKTypHasi U
reomeTpuyeckas (yuc-mparnc-) i30MepHs.
Dur3MYECKHE CBOMCTBA AJTKCHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MPUCOEANHEHUSI, 3aMEILICHUS

B O-ITOJIOKEHHUE IPU IBOMHOM CBSI3H,
MOJIMMEPU3ALINU U OKUCIICHUS.
lIpeocmaenenue o mexanuzme peaxyuu
INeKMPOPUILHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
pEakiu Ha JIBOMHYIO CBS3b.

CnocoObI MoJTydeHUsI U MIPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukanms
aJIKaJIMCHOB (CONMPSIKEHHBIE,

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
NOJIIpHAsA, G- U T-CBSI3b).
[ToaTBepxknaTh Ha KOHKPETHBIX
pUMeEpax XapakTep 3aBUCUMOCTHU
PEaKIMOHHON CITIOCOOHOCTH
YIJI€BOJIOPOAOB OT KPaTHOCTH U THIIA
KOBAJICHTHOM CBSI3M (G- U - CBSI3N),
B3aMMHOTO BJIHMSIHHSI aTOMOB U TPy
aTOMOB B MOJIEKYJIaX; a TAaKKe

OT OCOOEHHOCTEN peanu3aiuu
Pa3IMYHBIX MEXaHU3MOB MPOTEKAHMSI
pEaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOJIYYEHUS YTIIEBOJOPOAOB,
MPUHAICKAIINX K Pa3TUIHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco06eHHOCTH AIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
TueHoB, 1,2- u 1,4-npucoeMHECHIE.
[TonuMepuzanus COnpsiKEHHBIX JUCHOB.
CnocoObl moJTy4eHHUs U IPUMEHEHNE
aJKaJUECHOB.

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
MPUCOEANHEHUS, TUMEPU3ALIUU U
TpUMEpHU3aIuu, OKucaeHus. KucioTHeie
CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBSI3b. KaueCTBEHHBIE peaKIIuU
Ha TPOMHYIO CBS3b.

CnocoObl OJIy4eHMs] U IPUMEHEHUE
AJKMHOB

2.3

ApoMartuueckue
YTIE€BOAOPO/IbI (APEHBI)

ApoMaTudeckue yriieBoJOpOIbI.
["'omosnoruueckuii psa apeHoB, 001Iast
(dopMyIia, HOMEHKJIATypa U U30MEPHSI.
DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI O€H301a.

KJIACCaM.

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

C UCTIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyIl BEIIECTB.

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

Ncnonn3oBath 00IICHAYYHBIE
METO/IbI TTO3HAHUS

IPU CaMOCTOSITEIIbBHOM
IUTAHUPOBAHUH, TIPOBEICHUH U
OTHMCAaHUU XUMUYECKOTO
JKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh nmpaBuiiaM 06€30mMacHON
paboThI B JlabopaTtopuu

IIPU UCTIOJIb30BAHUN XUMUYECKOM
nocyzAbl M1 000pYI0OBaHUS, a TAKKe
npaBUiaM 0OpalIeHUs C BEIECTBAMU
B COOTBETCTBUH C MHCTPYKLUSAMU
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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,
TUAPOKCHIIbHBIN, aMHUHO- H HUTPOTPYIIII,
aTOMOB TaJIOTCHOB.

OCo00EeHHOCTH XMMHYECKUX CBONCTB
ctupona. [Toamumepuszamus cTuposa.
CriocoObl oSTy4eHUsI U IPUMEHEHNE
apoOMaTUYECKUX YTJIEBOIOPO/IOB

2.4

[IpuponHbIE NCTOYHUKH
YTJIEBOAOPOIOB U UX
nepepadoTKa

[Ipupoausiii ra3. [lomyTHbeie HeTsIHBIE
ra3el. HeTh 1 €€ mpoucxoxaeHue.
KameHnHblii yroiabs v IpOayKThI €ro
nepepadoTKu.

CnocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKH,
KaTaIMTUYECKUI ), pu(OPMUHT, MUPOJIU3.
[IponykTel mepepaboTku HEPTH,

BBITNIOJIHEHMSI 1a00PAaTOPHBIX OIIBITOB
U IPAKTUYECKUX padoT

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

[IpoBOANUTH BEIYUCIICHHUS

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

CamOoCTOATENBHO IUTAHUPOBATH U
OCYUIECTBJISITH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTb;
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 rajaoreHa

Ha TUJPOKCHUII, HUTPOTPYIIITY,
UAHOTPYMIY, AMUHOTPYTIITY.

JlelicTBHE HA TaJIOT€HIIPOU3BOIHBIE
BOJIHOTO ¥ CIIMPTOBOTO pacTBOpa
menoun. Bzaumoericteue
JIUTAJI0OreHAaJIKaHOB C MarHueM U ITUHKOM.
[TonsiTHE O METAITOOPTAHUYECKUX
coenuHeHMsaX. Mcnoab3oBaHue
raJIOreHIPOM3BOAHBIX B OBITY, TEXHHKE U
B CUHTE3E.

IKCNePUMEHTAIbHbIE METO/IbI
U3y4YeHHUs] BelleCTB U UX MpeBPAIleHHIA:
e J/[emoHCTpanuu:

— JeMOHCTpanus PU3nIeCKuX CBOMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— Ka4eCTBEHHbIC PEaKINU
YTJIEBOJIOPOJIOB PA3IMYHbBIX KJIACCOB
(oOeciBeynBaHrEe OPOMHOM WIJIM HOTHOM
BOJIbI, paCTBOpa MEpMaHraHara Kaus,
B3aUMOJEHMCTBHE alleTUJIEHA
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C aMMHaYHbIM PacTBOPOM OKCHJIA
cepebpa);

— o0pa3ibl mIacTMacc, Kay4yKoB H
PE3UHBI;

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

e JlaGopaTOpHbIE OMBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
IacTMace, KayuyyKoB U PE3HHBI;

— MOJEIUPOBAHUE MOJIEKYJT
YTJI€BOAOPOIOB U
raJIor€HONPON3BOAHBIX;

— IOJYYCHHC MCTaHa U U3YyYCHUC CT'O

CBOICTB;

— IOJYUYCHHC allCTUJICHA U U3YUYCHUC CTO

CBOWCTB.
e [IpakTrueckue paboThI:

Ne 1. Ilosmyuenue sTuneHa U U3y4eHHE

€ro CBOMCTB.

e Pacuérnple 3agaun:

— OIPEACIICHUE MOJIEKYIJISIPHOU
(dbopMyIIBI OPraHUYECKOTO BEIIEeCTBA

ITO MaCCOBBIM JOJIsIM aTOMOB 3JICMCHTOB,

BXOJISIIIIMX B €0 COCTAaB;
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— HaXOXKICHUE MOJICKYIISIPHOH (OPMYIIBI
OpPTraHMYECKOTO COCTMHEHUS [0 Macce
(06beMy) MPOTYKTOB CTOPAHUS;

pacu€Thl M0 YPaBHEHUIO XUMHUECKOM
peakuuu

Htoro mo pazgeny 35

Pa3nen 3. Kucaopoacoaep:xaniue oprannyeckKue coemHeHust

3.1 | Criupthl. DeHon 11

[IpenenbHbIe OTHOATOMHBIC CITUPTHI.
Ctpoenue MoJekyn (Ha mpumepe
MeTaHoJa ¥ 3TaHoia). ['oMoorudeckuii
psin, obmras dopmyia, u3oMepus,
HOMEHKJIATypa 1 KJIacCHUPUKAIUSI
crupToB. PU3NYECKUE CBOMCTBA
cnupToB. BoopoaHas cBs3b.
XHWMHUYECKHE CBOMCTBA: PEAKLIUH
3aMeIIeHHUs], JeTUIpaTaIliu, OKUCICHNUS,
B3aMMOJICUCTBHE C OPraHUYECKUMH U
HEOPTaHUYECKUMHU KHUCIOTaMHU.
KadecTtBeHHas peakiiys Ha OJTHOATOMHbBIC
crupThl. PU3NOIOTNYECKOE IEVCTBUE
ATaHOJIa U METaHOJIa HA OPTraHU3M
yenoBeka. CriocoObl MoTyueHus: u
IPUMEHEHHUE OTHOATOMHBIX CITUPTOB.
[IpocTteie 2¢upsbl, HOMEHKIATYpa U
uzoMepusi. OCoOOEHHOCTH (PUBNUYECKUX U
XMMHUYECKUX CBOKCTB.

PaCKpBIBaTB CMBICJI U3Yy4aCMBIX

MOHATUH (BBIIEISATh UX XapaKTepPHBIC
MIPU3HAKH ) U IPUMEHSATH AT ITOHATHS

IIPU OTTMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, JUIS1 OOBSICHCHUS
OTJIETHHBIX (DAKTOB W SBJIICHHM.
Hcnonb30BaTh XUMHYECKYIO
CUMBOJIMIKY JIJIS COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIIEHHOI)
bopMyIT KHUCITIOPOICOAEPKAIIINX
OpraHUYECKUX BEIIECTB.

Y craHaBIMBaTh MPUHAICKHOCTD
KHCJIOPOA0COAEPKAIINX
OpTraHUYCCKUX BEIICCTB

K OIPe/IeIEHHOMY KJIAcCy MO COCTaBy

" CTPOCHHIO, HA3bIBATh UX

10 CUCTEMATHUYECKOMN HOMCHKIJIATYPC,

IIPUBOAUTD TPUBHUAJIbHBLIC HA3BAHHA
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MHOT0aTOMHBIE CIUPTHI: STHJICHTJIMKOJIb
U TinepuH. OU3NYecKue U XUMUICCKHE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPTraHWYECKUMHU KUCIOTAMU,
KaueCTBEHHAsI pPeaKIIUsl

Ha MHOTOQTOMHBIE CIIUPTHI.
OU3N0IOTrHIECKOE IEHCTBUE

Ha opraHusM denoneka. CrocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJIEKYJIbI, B3AUMHOE
BIIUSIHUE THUAPOKCOTPYIIIBI U
O€eH30JbHOTO sijipa. Pu3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (peHoa.
KadectBennsie peaknyu Ha (HEHOM.
TokcuuHocTh Ppenosna. CriocoObl
MOJIyYeHHS ¥ IPUMEHeHue (eHoma.
denondopmaabIeTHIHAS CMOJIA

3.2

KapOoHnusnbHbie
COEJTUHEHHUS:
aJIBJICTUIBI U KETOHBI.

Kap6oHOBBIC KUCTOTHI.

CrnosxxHble 23pUpBHL.
Kupsr

21

KapOonunbHble COeTUHEHNS: aTbACTUIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOM TPYIIIIBI.
["'omonorudeckue psiibl albIETHI0B U
KETOHOB, 00111as hopmyJia, U30MEpUs

¥ HOMEHKJIaTypa. Pu3ndyecKkue CBONCTBa
aJIbJIETUJI0B 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
PEAKLHM C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYJI BEIIECTB.
[ToaTBepxkaaTh Ha KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHOMN CITOCOOHOCTH
KHCJIOPOJICOJIEPAKAIINX
OpraHUYECKHUX BEIIECTB

OT (DYHKIIMOHAJIBHBIX TPYIIIT

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

B MOJIEKYJIaX; a TAaK¥Ke

OT OCOOEHHOCTH peaau3aiuu
pPa3IMYHBIX MEXAHU3MOB IMPOTEKAHUS
peaKIui.

OnuceiBaTh COCTaB, XUMUYECKOE
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XUMHUYECKHE CBOWCTBA AJIBACTUAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
lIpedocmasnenue o mexanuzme peaxyuil
HYK1e0UNbHO20 NPUCOeOUHEHUS.
OxkwclieHne ambJAeTHI0B, KaueCTBCHHBIE
peakuuu anpaeruaoB. Crnocoob
MOJTYYCHUS M PUMEHCHHE aJTbJACTU/IOB U
KETOHOB.

OIHOOCHOBHBIE MPEICIbHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIIOT.
N3omepus u HomeHkiarypa. uznueckue
CBOMCTBA, BOJOPO/IHBIC CBS3H.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
PEaKIMK C Y4aCTHEM YTIIEBOIOPOIHOTO
panukana.

[TonsiTHE O MPON3BOIHBIX KAPOOHOBBIX
KHCJIOT: CJIOXKHBIE d(DUPBI, aHeUOPUObL,
2ANI02eHAH2UOPUOBL, AMUObL, HUMPUTIBL.
Oco00EeHHOCTH CBOMCTB MypaBbUHOM
KHCITOTHI.

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

CTPOCHHUE U IPUMEHEHHUE )KUPOB U
YTIICBOJIOB, XapaKTePHU30BaTh UX
3HAYEHUE IS )KU3HEACITSTLHOCTH
OpPTaHU3MOB.

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

IPU CaMOCTOSITEITLHOM
TJTAHUPOBAHWUH, TIPOBEICHUN U
OTMCAaHUHN XUMUYECKOTO
sKcIiepuMeHTa (J1abopaTopHbIe
OTIBITHI U IPAKTUYECKUE PAOOTHI).
CrnenoBathb npaBuiiaM 0e30MmacHON
paboThI B J1abopaTtopuu

P UCTIOJIB30BAHUH XUMUYECKON
TOCY/IbI K 000PYTIOBaHHUS, & TAKKE
paBuiIaM OOpaIleHus ¢ BEIIeCTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJIHCHUS JTAOOPATOPHBIX OMBITOB
U TIPAKTUYECKUX padoT

0 TTOJTYYSHUIO U U3YUCHHIO
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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,
obmmast hopmysia, U3oMEpHs U
HOMEHKJIATypa.

XKupsl: ctpoenue, puznyeckue u
XUMHUYECKHE CBOWCTBA )KUPOB: THAPOIIN3
B KMCJIOM U IIEJIIOYHOW Cpeax.
Oco0EeHHOCTH CBOMCTB KUPOB,
COJIEpIKaIINX OCTATKU HETPEACIbHBIX
KUPHBIX KUCIOT. JKUpHI B IpHpoe.
MpbL14 KaKk COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Motomiee aencteue. [lonsmue

O curmemu4ecCKux mMornumux cpeécmeax
(CMC)

3.3

VriaeBoasl

OO6m1as xapakTepucTrKa yrieBOJ0B.
Knaccudukanus yrieBogoB (MOHO-, T1-
U TIOJTHCaXapuibl).

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

B nipupoje. dorocunres. Onmuueckast
uzomepus. Konbvuamo-yennas
maymomepusi Ha npumepe MoJleKyJivl

OpPraHUYECKHX BEIIECTB.
[IpencraBisTh pe3ynbTaThl
SKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHHI COOTBETCTBYIOLINUX
peaKLMii U JenaTh BbIBOJbBI HA UX
OCHOBE.

[IpoBOOUTH BEIYMCHEHUS

JUTSI ONIPEACIIEHUS MOJIEKYJIIPHON
dbopMyJibl OPraHUYECKOTO BEIIECTBA
10 YPaBHEHHUIO XUMUYECKOUN pEaKINK
Y TI0 MACCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOSIINX B €r0 COCTaB,
a TaK)Ke Ha OIPEEIICHUE TOJIN
BBIXO/Ia IPOAYKTa pEeaKIu1

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

B IPYNIOBON y4eOHOM NESITEIIbHOCTH
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2noK03bl, npoekyuu Xeyopca, a- u -
aHomepul 2NI0KO3bl.

XUMHAYECKHUE CBOMCTBA TITFOKO3BI:

C YYaCTHUEM CHUPTOBBIX U aNbACTHIHOU
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TIFOKO3BI.

[IprMeHeHUE TIIFOKO3bI, €€ 3HAUYCHHE

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

B IIPUPOJI€ U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TJIMKOTEH U
nesuoa03a. CTpoeHre MakKpoOMOJIEKYT
KpaxMalia, TJIMKOT€HA U LEJITI0N03bI.
du3nvecKre CBOICTBA Kpaxmaina u
LEJUTI0103bl. XMMUYECKHUE CBOMCTRA
KpaxMmaJia (TUIpoJin3, KadeCTBEHHAs
peakuus ¢ ogom). XuMHUYECKUe
CBOMCTBA IEJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hupon
uesuoa03bl). [Tonsitue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
IKCIepUMEHTAIbHbIE METObI
U3y4YeHHUs] BelleCTB U UX MPeBPAICHHIA:
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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 PEAKIIMH aJIbJICTHUIOB:
C aMMMAYHbIM PACTBOPOM OKCHJIA
cepedpa u rugapokcugom meau(Il);

— XMMHUYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCIIOTHI.

e JlaGopaTOpHbIE OMBITHI:

— peakIus TJIUIEPUHA ¢ THAPOKCUIOM
meau(11);

— OKHCJICHUE ITUJIOBOTO CITUPTa

B QJIBJAETHU/]I PACKAIEHHOW MEIHOM
MIPOBOJIOKO;

— B3aMMOJICUCTBUE PACTBOPA ITHOKO3BI
¢ ruapokcuaom meau(Il);

- BSaI/IMOI[CfICTBI/Ie Kpaxmalia ¢ HOAOM.

e [IpakTueckue padboThI:

No 2. Pemenue skciepuMeHTaIbHBIX
3a1a4 1o TeMe «CrnupThl U GEHOIBDY;
Ne 3. Pemenue skcniepuMEHTAIbHBIX
3aja4 1o TeMe «KapOoHOBBIE KUCTIOTHI.
Cnoxubie 3hUpbI».

e PacuéTHbIe 3aJa4U;
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— OIpeeneHNe MOJICKYISIPHON
(GbopMyIIbl OPraHUYECKOTO BEIIECTBA

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

110 KOJINYECTBY BEIIECTBA (Macce,
00beMy) TIPOTYKTOB PEAKIIUUA U/WITH
HCXOJTHBIX BEIECTB;

— pelieHre pacuE€THHIX 3a/1a4

Ha OTNPEJIEIICHNE IO BBIX0/1a IPOAYKTa
PEaKIuu OT TEOPETUYECKH BO3MOKHOTO

Hroro no pazuneny

41

Pa3znen 4. A3oTcoaeprxkaiiue OpraHudecKkue coeIuHeHust

4.1

AMUHEL.
AMUHOKHUCIIOTHIL. beaku

12

AMWHBI — OpraHUYECKUE MPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCKue U apOMaTUUYECKUE;
MIEpPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosekyn, odmas popmyina,
U30Mepusi, HOMEHKJIaTypa U (puznueckue
cBoMcTBa. XMMHYECKOE CBOMCTBA
anupaTUIECKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHUE, PEAKIIUU

C a30TUCTOM KMCJIOTOMU.

Com anKuIaMMOHUSL.

AHWIMH — IPEICTaBUTE]Ib aMUHOB
apoMarudeckoro psaa. CTpoeHue
aHuiMHA. B3anMHoe BIMsIHUE TPy

PackpbiBaTh CMBICIT H3y4YaeMBbIX
MOHATHUH (BBIIEATH UX XapaKTePHBIC
MPU3HAKHN) U IPUMEHSATD AT MOHATUS
IIPY ONTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JUISI OOBSICHEHUS
OTJIETbHBIX (DAKTOB U SBJICHUM.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOH)
dbopmyI a30TCoIEpPIKAIIUX
OpTraHUYCCKUX BEIICCTB.

OnpenenaTs NPUHAIIECKHOCTh
a30TOCO/IEPKAIINX BEIICCTB
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aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco06eHHOCTH XMMUYECKUX CBOMCTB
aHwiMHa. KauecTBEeHHBIE peaKkIuu

Ha aHWJIUH.

CnocoObl IOJTy4eHHE U IPUMEHEHHE
anudaTHIeCKUX aMUHOB M aHUJIMHA

13 HUTPOOEH30J1a.

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

D- u L-amunoxucnomeor.

du3n4ecKre CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEpHBIX OPTaHUICCKUX COCTMHEHUH,
peakius TMOJUKOHJICHCAIlUH,
00pa3oBaHUE MENTUIHON CBS3H.
buonorndeckoe 3HaYeHUE AMUHOKHUCIIOT.
CuHTE3 NenTUa0B.

benku kak npupoHbIe MOJUMEPHI.
[TepBuynasi, Bropu4Hasi U TpeTUIHAs
CTpyKTypa O0enkoB. XUMHUUYECKHE
CBOMCTBa OCJIKOB: THIPOJIN3,
JieHaTypalus, KaueCTBEHHbIE peaKIuu
Ha OCJIKH.

K OIpeeJIEHHOMY KJIacCy M0 COCTaBY
U CTPOCHUIO, HA3bIBATh UX

110 CUCTEMATUYECKOM HOMEHKIAType;
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OT/ICJIbHBIX TIPEJACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHEHHE, (PU3UICCKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
MpEeACTABUTENIEH a30TCOACPIKAIINX
COCIMHCHUM.

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCJIKOB;
MOSICHSTH Ha MIPUMEpPaX 3HAUCHUE
OCJIKOB /ISl OpTaHU3Ma YeJI0BeKa.
[IpoBOANTH BEIYUCIICHUS

JUJISL OTIPEJICJICHUST MOJICKYJISIPHOM
(GhopMYyJIbl OPraHMYECKOTO BEIIECTBA
II0 MAaCCOBEIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOISIIMX B €r0 COCTAaB,
a TaKXXe MO0 YPaBHEHUSIM XUMHUECKUX
pEaKIuu.

Hcnonb30BaTh 0011I€HAYYHbBIE
METObI TTO3HAHUS

MIPY CaMOCTOSITEIBHOM
MIJIAHUPOBAHUM, IPOBEACHUM U
OITMCAaHNH XUMHYECKOTO
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Llonamue 06 azomcoodeparcauyux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
ocHnoeanus. Hyxneunogvie kuciomol:
cocmas, cmpoenue u OUoIocUYecKoe
DpOb.

JKCNepuMeHTATbHbIE METOAbI
H3y4YeHHs BellleCTB U MX NMpeBpaleHul:
e J/[emoHCTpanuu:

— pacTBOpeHHUE OEIKOB B BOJIE;

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

e [IpakTueckue padoThI:

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

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

e PacuéTHbIe 3a/1a4UM:

— OIPEACIICHUE MOJIEKYJISIPHOU
dbopMyJIbl OPraHUYECKOro BEIIecTBa

110 MacCCOBBIM JIOJISIM aTOMOB DJIEMEHTOB,
BXOJSIINX B €r0 COCTaB; MO Macce
(00BEMY) TIPOTYKTOB CTOpPaHHUS;

0 KOJIMYECTBY BeIllecTBa (Macce,

JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE pabOTHI).
CaMOoCTOATENBHO TUIAHUPOBATH U
OCYILIECTBIIATH CBOIO
MIO3HABATEJIBHYIO JIEATEILHOCTD;
IPUHUMATH AKTUBHOE y4acTHE

B IPYIIIOBOM y4eOHOH e TeIbHOCTH
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00bEeMY) MPOAYKTOB PEAKIIMU

W/WJTA UCXOTHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OTIPEJICIICHNE JT0JI BhIXO0/1a TIPOIYKTa
PEaKIMK OT TEOPETUIECKH BO3ZMOKHOTO

Hroro no pazneny

12

Pasnen 5. BoicokoMoJIeKy IsIpHbIE COCAUHEHUS

5.1

BricokoMONEKYIIApHBIE
COEIUHEHUS

6

OCHOBHBIE MOHATHUS XUMUU
BBICOKOMOJIEKYJIAPHBIX COCTMHEHUI:
MOHOMED, NOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEPHU3ALINH, CPEITHSIS
MOJIeKyJIsipHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEAMHEHUN — MOJMMEpU3aLUs U
noJIMKoHieHcauus. [Ilpedcmasnenue

0 cmepeopezyIapHoCmu U
HAOMOJEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A6UCUMOCTb CBOUCTE
NOJIUMEPOE OM UX MOJIEKYAAPHOSO0 U
HAOMOJEKYIAPHO20 CIPOEHUS.
[TomumepHbie MaTepuansl. [1nacTtmaccest
(MOJIMATUIICH, TTOJTUITPOITUIICH,
MOJIMBUHWIIXJIOPUL, IOJIUCTUPOJI,
MOJIMMETUIIMETAKPHIIAT, TIOJIMKApOOHATHI,
noJMATHWICHTEpedTanaT). Y THIN3aius 1
nepepaboTKa IIacTUKA.

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 MOJUMEPOB) U
YPaBHEHUM PEAKIINN MOJIUMEPU3ALAN
Y TIOJINKOH/ICHCALINH.

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

Hcnonb3oBaTh OOLIEHAYYHBIE
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CUHTETUYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KarpoH U J1aBCaH).

Tlonumepwvi cneyuanbHo2o Ha3HaA4eHUs.
(meon, kesnap, 31eKmponposoosujue
noaumepsl, buopasziazaemvle noJUMepbl).
IKCNepuMeHTATbHbIE METOAbI
H3y4YeHHs BellleCTB ¥ MX NMpeBpaleHuii:
e JleMOHCTpaIuu:

— O3HaKOMJIEHUE C o0pa3laMu
IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
1acTMacc, KayuyyKoB.

e [IpakTueckue paboThI:

Ne 8. Perienue skcnepuMeHTaIbHBIX
3amay o TeMme «Pacrno3HaBanue
IJ1aCTMAcC U BOJIOKOH»

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

Hroro no pazgeny 6
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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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

CrpoeHnue aroma.
[Tepnoauueckuii 3aK0H
u [lepuonnueckas
CUCTEMA XUMHUYECKHUX
AJIEMEHTOB

J.1. MenneneeBa

9

AtoM. CocTaB aTOMHBIX SIAEP.
XUMHAYECKUN 31eMEHT. M30TOIBbL.
Kopnyckynapno-eonnosoti oyanusm,
0BOLCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbLE YUCIA.
DHEpPreTuYecKrue ypoBHU U MOAYPOBHH.
Atomuble opouTanu. Knaccudukanus
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
MEPUOJIOB B OCHOBHOM U BO30YKJICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOHPUTYpaLUU
WOHOB.

llonusimue 06 3Hepeuu uonuzayuu,
9HepauLU cpooCcmea K I1eKmpOoHy.
DIJIEKTPOOTPULIATEIBHOCTbD.
[Tepunoanueckuii 3akoH u [lepuonnueckas

PackpbIBaTh CMBICH U3y4aeMbIX
MOHATHH (BBIICIATH UX XapaKTePHBIC
MPU3HAKKN) U IPUMEHSATH ITH MOHATUS
IIPY ONTMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 00BICHEHHUS
OTJIETBHBIX (DAKTOB U SBJICHUM.
PackppIBaTh CMBICIT IEPHOTUICCKOTO
3akoHa /. 1. MeHaeneeBa u
JEMOHCTPUPOBATH €TI0
CHUCTEMaTU3HUPYIOIIYIO,
O0OBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (QYHKITHH.
XapakTepru3oBaTh JICKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUU) M HOHOB
XUMHUYECKUX dJIeMeHTOB 1 — 4
MIEPUOJIOB M X BaJICHTHBIC
BO3MOYXHOCTH, UCITIOJIB3YSI TIOHSATHUS
S-, p-, d-31eKTPOHHBIC OpOUTAIIH,
HHEPreTUYECKUE YPOBHHU.

OOBACHATH 3aKOHOMEPHOCTH

49



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

CHUCTEMa XMMHYECKUX JIEMEHTOB

JI.1. MenpgeneeBa. CBS3b
[Teprnoanueckoro 3aKoHa u
[TeproanYECKO CUCTEMBI XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
HW3MEHEHHUS CBOMCTB XHUMHYECKUX
3JIEMEHTOB 1 00pa3yeMbIX UMHU MTPOCTHIX
U CJIOHBIX BEIIIECTB I10 IpymnIaM 1
NeproiaMm. 3HAYEHHUE NEPUOINYECKOTO
3akoHa /[.1. Menneneena.
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUsI 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.
MHuoroo6pa3zue
BEIIECTB

11

XuMH4deckast cBsI3b. BHIbI XUMHUYECKOU
CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTaJuIndeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
O0OMEHHBIN U JIOHOPHO-AKIIETITOPHBIN.
DHeprus v JyiuHa cBsi3u. [TonspHOCTD,
HaIMpaBJICHHOCTh U HACBIIIAEMOCTh
KOBAJICHTHOU CBsi3U. KpaTHbIe CBsI3H.
Bonopoanas cBs13b. MeXMONIEKYISAPHBIE
B3aMMO/ICHCTBHS.

PackpbIBaTh cMBICIT H3ydaeMbIX
MOHATHH (BBIIEIATH UX XapaKTePHBIC
MPU3HAKK) U IPUMEHSTH 3TH IMMOHATHUS
IIPY ONTMCAHUU COCTaBa U CTPOCHUS
BEILECTB, 11 OOBSICHEHUS
OT/CIIbHBIX (DAKTOB U SIBIICHHIA.
Onpenenarb BUIbI XUMUYIECKON
CBsI3U (KOBAJICHTHOM, HOHHOM,
METAJITUYECKOM, BOJOPOTHOM)

B CO€UHEHUSX, TUII
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BaneHTHOCTh U BaJ€eHTHBIE BO3MOXXHOCTH
aToOMOB. [ ubpuouzayusi amomHvix
opoumanneti. CBs3b dJEKTPOHHOM
CTPYKTYPBbI MOJEKYH C UX
r€OMETPUYECKUM CTPOCHUEM

(Ha mpUMepe COCTMHEHUI 3JIEMEHTOB
BTOPOTO MEPHOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX
coeauHeHux. CocTaB KOMILJIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTEdb,
muranabl. KoopauHannoHHoe 4ucio.
HomenknaTypa KOMIIIEKCHBIX
COEAMHEHUN. 3HAYEHUE KOMILIEKCHBIX
coequHeHun. [lonstue

0 KOOPAMHALIMOHHON XUMUH.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

Turbl KPUCTAITNYECKUX PELIETOK
(CTPYKTYp) ¥ CBOMCTBA BEIIECTB.
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Nctunnbie pactBopsl. [Ipencrasienne
0 KOJIJIOMJTHBIX pacTBopax. CriocoObl
BBIpaKEHUS KOHIICHTPAIIMU PACTBOPOB:
MaccoBasi 10J1s BEIIeCTBA B paCTBOPE,
MOJIsIpHast KOHLIEHTpaius. HackimeHHbie
Y HEHACBHILIEHHBIE PACTBOPBI,
pacTtBOpuMOCTh. Kpucramioruaparsl.

KPUCTALIMYECKON PEIETKH
KOHKPETHOTO BEIIECTRA.

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

C HCTIOJIb30BaHUEM TOHSTHS
«MaccoBasi 10Jis BEIIECTBA

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 Pacuérnrle 3agauu:

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

1.3

XUMHUYECKHUE pEAKIUU

19

Knaccudpukanus XUMHYECKUX peakuui
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUU. 3aKOH COXPaHEHHUSI MAaCChI
BELIECTB; 3aKOH COXPAHEHUS U
peBpAILEHUs SHEPTUU ITPU XUMUYECKHUX
peakumsx. TernoBbie 3QPEeKThI
XUMHUYECKUX PEaKIUH.
TepMoxumMuyeckrne ypaBHEHHS.
CKopoCTh XUMHUYECKON PEAKIUH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PAKTOPOB.
I'oMOreHHbIE ¥ T€TEPOreHHBIE PEAKIIUH.
Karanu3 n katanuzaropsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBECHUS. DaKTOPHI,
BIIMSIOLIME HA MOJIOKEHNE XUMUYECKOTO
paBHOBECHS: TEMIIEPATypa, JaBJICHUE

PackpbIBaTh CMBICHT U3y4aeMbIX
HNOHATUH (BBIIEIATh UX XapaKTEepPHbIE
IPU3HAKHN) U IPUMEHATH 3TH MOHATHUS
IIPYU OIMCAaHUH COCTaBa U CTPOEHUS
BEIIECTB, JUISI OOBSICHEHUS
OTJIENbHBIX (DAKTOB U SIBICHUU.
KnaccuduumpoBats XuMuyeckue
pPEeaKLMHU [0 Pa3IMYHbIM ITPU3HAKAM
(4ncy U COCTaBy pearupyrommx
BEILECTB, TEIJIOBOMY 3(PQeKTy
pEaKLMK, U3MEHECHUIO CTENICHEN
OKHUCJIEHUS DJIEMEHTOB,
00paTUMOCTH, y4aCTHUIO
KaTaju3aropa u T.1.);
CaMOCTOSITEJILHO BHIOUPATH
OCHOBaHUS U KPUTEPUHU

JUTS KJTAaCCU(UKALUU XUMUYECKUX
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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
pPacTBOPOB: KUCIIOTHAsI, HEUTPAJIbHAS,
niesnioyHasi. Bomopoauelil mokazareib
(pH) pactBopa. I'maposns coei.
Peaxiiuu nonnoro ooMeHa.
OKHCITUTETHPHO-BOCCTAHOBHUTEIILHBIC

peakuu. CTENneHb OKUCICHUS.
OKucIuTeNns 1 BOCCTAHOBUTEIIb.
[Ipornieccrl OKUCTIECHUS U
BOCCTaHOBIICHUS. BaxHeimme
OKHCJIMTENIM U BOCCTAaHOBUTENU. MeTon
AJIEKTPOHHOTO 0anaHca. DJIEKTPOJINU3
pPacTBOPOB U PACILIABOB BELIECTB.
JKCIEePUMEHTAIbHbIE METObI
HU3y4YEeHHS BeleCTB H UX
NpeBpPALLCHU:

e JleMOHCTpaIuu:

— Ppa30XKEeHHUE MEPOKCUIa BOAOPOIA
B IIPUCYTCTBHUU KaTajln3aTopa.

e JlTaGopaTopHBIE OIBITHI:

— MPOBEAECHUE PEAKLIUI HOHHOTO
oOMeHa;

peaKuui.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIUMA

C YYETOM MX DHEPTreTUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOpPOCTH XMMHUYECKOU pEAKLIUH

B 3aBUCHUMOCTH OT Pa3TUYHBIX
(akTOpOB, a TAKXKE XapaKTep
CMEIILICHHS] XUMHYECKOT'0 PABHOBECHS
MO/ BJAUSIHUEM BHEIIHUX
BO3/ICUCTBUN (MPUHLINI

Jle lllartenbe).

PackpbiBaTh CynIHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
pEeaKLMil TOCPEACTBOM COCTABJICHUSA
AIIEKTPOHHOTO OajaHca 3THX
peakiuii; peakiuii HOHHOTO OOMEeHa
MyTEM COCTABJICHUS X MOJHBIX U
COKpaIEHHBIX MOHHBIX YPABHEHHIA;
peaKUMi TUAPOJIN3A, PEAKLIHNI
KOMILIEKCOOOpa30BaHUs

(Ha mpuMepe TUAPOKCOKOMITIIEKCOB
IIMHKA U aJTIOMUHUA).

[TpoBOIUTE U ONIUCHIBATH
XAMHUYECKUN IKCIIEPUMEHT:
OTIPE/ICJICHUE CPEJIbl BOTHBIX
pacTBOPOB BEILECTB; POBEICHUE
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— OIpeNeIieHUe CPeIbl pAaCTBOPOB
BEIIIECTB C MOMOIIBIO0 YHUBEPCATHHOTO
WHIUKATOPA.

e [IpakTuueckue paboTHI:

Ne 1. Bnusinue pa3nuuHbix (akTopoB
Ha CKOPOCTh XMMHYECKOHN peaKIlnu;
Ne 2. Brnusinue pa3inuasbIx pakTopoB

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

AIEKTPOJIUTOB.
e PacuérHble 3a1auu:

— pacy€Thl MACChI BEIIECTBA

WK 00beMa T'a30B M0 U3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce

WK 00bEMY OJIHOTO U3 YUaCTBYIOIIHUX
B PEAKIINU BEILIECTB;

— BBIYHCIIEHHE MAaCCOBOM JIOJIU U
MOJISIPHOM KOHIIEHTpAIMU BEIlleCTBA

B PacTBOPE;

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

peaKkiuii HOHHOTO OOMEHA; U3YUYCHHE
BJIMSTHUS PA3NTUYHBIX (DaKTOPOB

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

B (hopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIUI

W JIeJIaTh BBIBOJIBI HA HX OCHOBE.
[IpoBOIUTH BHIYUCIICHHUS:

C UCMOJb30BAHUEM MOHSATHS
«MaccoBas J0JIsI BELIECTBA

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

Hroro o pasgemny

39
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Hemeraiuiel

31

[Toso)keHne HEMETAIITIOB

B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
du3MYeCKHUEe CBONCTBAa HEMETAJIOB.
AJI0TpOIIHS HEMETAIOB (Ha IpuMepe
KHUCJI0poaa, cephl, pocdopa u yriaepoaa).
Bonopon. Ilonydenue, pusndeckue u
XUMUYECKUE CBOMCTBA (pEeaKIuu

C METaJUIaM{ U HEMeTaJlJIaMH,
BOCCTaHOBJICHHE OKCHIOB 1 COJIeH).
['mppunasl. TonMBHBIE 3JIEMEHTHI.
l'anorensl. Haxoxaenue B npupoje,
CIIOCOOBI MOTy4YeHUs (PU3UIECKUE U
XAMHUYECKHE CBOMCTBA.
I'anorenoBogopoabl. Baxueiimme
KUCJIOPOJICOJICPKAIINE COEAUHECHUS
rajioreHoB. JlaboparopHbie u
IIPOMBIIIIJICHHBIE CITOCOOBI MTOTyUYCHHS
rajoreHoB. [I[pruMeHeHne TaJIoreHOB U UX
COCIMHCHUU.

Kucnopon, o3o0H. JIJaGopatopHbie u
MIPOMBIIILJIEHHBIE CIIOCOOBI MOTy4YeHUS
Kucaopoia. PU3NUECKUE U XUMUYECKHE
CBOMCTBa KHUCJIOPOJa U 030HA; UX
npuMeHeHue. OKCHUIbI U IEPOKCHUJIBI.

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

B [lepronnueckoi cucreme
XUMHUYECKUX 3JIEMEHTOB

. . Menneneena.
XapakTepu3oBaTh (OMUCHIBATH)
o011IMe XMMIUYEeCKUE CBOMCTRA
HEMETAJIOB, UX BaXKHEUIIINX
COEAMHEHUMN, TOATBEPKIAs ITO
ONMCaHUE TPUMEPAMU YPABHEHUI
COOTBETCTBYIOIINX XUMHUYECKHUX
pEaKIui.

CocTaBasTh ypaBHEHUS
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKkiuii u peakiuii *OHHOTO 0OMEeHa
U PacKpbIBaTh UX CYITHOCTh

C MOMOIIBIO ANEKTPOHHOTO OaslaHca
Y NIOHHBIX YPABHEHUM.
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Cepa. HaxoxzaeHue B mpupoze, crnocoObl
MOTy4eHUs!, PU3HICCKIE M XUMUYECKHE
cBorictBa. CepoBOIOPOI, CYIb(DHIBIL.
Oxcunp cepri(IV) u (V). Ceprucras u
CepHasi KUCJOTHI ¥ MX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIOTHI.
[IpumeHnenue cepbl U €€ COCTUHEHUN.
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. [IpuMeHeHue azora u ero
COEIMHEHUI. A30THBIE yI0OpEHHUS.
®ocdop. Haxoxaenue B npupose,
CIOCOOBI MOTYy4YeHUs, (GU3NIECKUE U
XxumMudeckue cBorctra. Pochuabl u
dochun. Oxcnnpl hochopa,
optodocdopHas KUCIIOTa U €€ COJIH.
Memadhocghopnas u nupoghocghopnas
Kuciomol, pocghopucmas u
gocghoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenunenuii. Dochopubie ynodpeHus.
Yranepoa. Haxoxienue B mpupoze,
CHOCOObI MOJTy4YeHUs, PU3NUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI

XapakTepu3oBaTh BIUSHHE
HEMETAJUIOB U UX COCIMHEHUIN

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

[TonTBepkaaTh CymecTBOBaHUE
TEHETUYECKOM CBSI3U MEXY
HEOPTaHUYECKUMH BEIIECTBAMU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX
peaKuuil.

[IpoBoauTh peakiumy,
MOATBEPKAAIOIINE KAYECTBEHHBIN
COCTaB BEWIECTB; PaCllO3HABATH
ONBITHBIM MMYTEM aHUOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBopax.

HaGnronaTe u onuceiBath
JIEMOHCTPAIIMOHHBIN YKCIIEPUMEHT;
CaMOCTOATEIIbHO MJIAHUPOBATb,
MPOBOJIUTH U OMIMCHIBATH
XUMHUYECKUN IKCTIEPUMEHT
(J1abopaTopHBIE OTBITHI U
MpaKTUIECKue paboThI);
NPEACTABIATH PE3YJIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA
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yraepoaa(Il) u (IV), yroyibHas xuciora u
ee cosu. [Ipumenenue yriepozaa u ero
COCIMHEHU.

Kpemuwuii. HaxoxaeHnue B npupoje,
CIOCOOBI MOTyYeHUs, (PU3NIECKUE U
XUMHu4eckue cBorcTra. Okcua
kpeMuusA(1V), kpemHHEBasE KHCIIOTA,
cunukatel. [[puMeHeHne KpeMHHS B €T0
coenuHeHni. CTEKJI0, €ro MoJy4eHue,
BU/JIBI CTEKOJL.

IKCNepuMeHTATbHbIE METOAbI
U3Yy4YeHMs BellleCTB ¥ UX NMpeBpaleHui:
e JleMOHCTpaIuu:

— 00pa3ibl HEMETAJIIOB;

— TopeHwue cephl, pocdopa, xKenesa,
Mar"us B KHUCIIOPOJE.

¢ JIlaGopaTOpHbIE OTBITHI:

— Ka4yeCTBEHHBIE PEaKITNU

Ha HEOPTaHMYECKUE MOHBI M KATHOH
BOJOPOJIA;

— TIOJIy4€HHE U COOMpaHUE ra3oB.

e [IpakTueckue pabOThI:

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

Ne 5. Penienue s3xcriepuMeHTaIbHbIX
3anay 1o TeMe «Cepa U ee COeIMHEHUSD.

B hopMe 3aIucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUU U JETaTh
BBIBO/IbI HA UX OCHOBE.

CnenoBath MpaBujiaM MOJb30BAHUS
XAMUYECKOU TTOCYI0U U
Ja60paTOPHBIM 000PYI0BAHUEM.
[IpoBOUTH BEIYUCHEHUS

110 YPaBHEHUAM XUMUYECKHUX
peaKuuil.

CamoCTOSITENBHO INTAHUPOBATH U
OCYIIECTBJISITH CBOKO
MMO3HABATEIbHYIO AEATEIIbHOCTD;
MIPUHUMATh AKTUBHOE YYaCTHE

B IPYIIIOBON YUCOHOM JIEATCIBHOCTH
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Ne 6. Pemienne skciepuMEHTATBHBIX
3aja4 1o Teme «A30T u hocop u ux
COCITMHCHHUS .

e PacuérHble 3a/1auu:

— BBIYMCIIEHUE MACChI BEIECTBA

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

B PEAKIIMU BEIECTB;

— BBIYMCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
pEeaKIy, €CIIU OJTHO U3 BEIIECTB UMEET
MIPUMECH;

— BBIYMCIIEHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
PEeaKIMK, €CIIU OJTHO U3 BEIIECTB JJaHO
B BUJIE PACTBOpPA C OMPECICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BEIIECTBA;

— BBIUKCIICHUE BBIXOJIa MPOIYKTA
PEaKIMK OT TEOPETUIECKH BO3ZMOKHOTO

2.2

MeTtajuiel

23

[Tonoxenne metauioB B [lepuoauueckon
CHUCTEME XUMHYECKUX IJIEMEHTOB.
Oc00EHHOCTH CTPOEHUS JIEKTPOHHBIX
000J109€K aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuvyeckux
91eMEeHMOB-MEeMALII08 8 3eMHOU Kope.

PaCKpBIBaTB CMBICJI U3y4aCMbIX

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

IIPY ONTMCAHUU COCTaBa U CTPOCHUS
HEOPTaHUYECKHUX BEIIECTB,
JUIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB
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O6mme puznyeckne CBOWCTBA METAJIJIOB.
[IpuMeHeHre MeTaIoB B OBITY, TPUPOAE
1 TexHuke. CruiaBbl METAIOB.
DNEeKTPOXUMHUYECKUI PsiJl HAIPSIKEHU N
MeTasuioB. O0mMe cnocoObl MOIYYEHUS
METaJJIOB: TUAPOMETALITYPTHs,
MMPOMETAJUTYPIHUsl, JIEKTPOMETAIUTYPIHUsl.
[ToHsiTHE O KOPPO3UHU METAILIOB.
CnocoObl 3a1UThI OT KOPPO3HH.

OO6m1as xapakTepUCTHKA METAILIIOB

| A-rpynnst [leproguueckoil cucteMbl
XUMHYECKHUX 3JIeMeHTOB. HaTpuit n
KaQJIU: TTOTy4YeHue, PU3NIECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTBIX BEIIECTB U UX COCTMHEHUI.
OO6m1ast xapaKTepuCTUKA METAJIIIOB

Il A-rpymimet [Teproanueckoii CUCTEMBI
XMMHUYECKUX JIEMEHTOB. Maruuii u
KaJIbLUI: MTOTyYeHUe, PU3NIECKUe U
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTBIX BEIIECTB U UX COCTMHEHUI.
JKecTKOCTh BOJBI U CLIOCOOEI €€
YCTPaHEHHS.

AJIOMHUHMI: TOTy4YeHue, Gu3nuecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEUIECTBA U €r0 COSUHEHUH.
AM@doTepHbIe CBOWCTBA OKCHIA U

Y SIBJICHUM.

OOBACHATH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U KX COCAMHEHUN C yUETOM
CTPOCHUS UX AaTOMOB H MOJIOKEHUS
B [lepnoanueckou cucreme
XUMHUUYECKUX 3JIEMEHTOB

. . Menaeneena.
XapakTepusoBaTh (OMHUCHIBATH)
0011I1Me XUMUYECKHUE CBOMCTBA
METAJJIOB, X BaKHEHUIINX
COEAMHEHNH, IOATBEPKIAAS ITO
ONMCaHUE TPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKuuii; MIPUMEHEHNE METAIIIOB

B Pa3JIMYHBIX 00JIaCTAX
MPAKTUYECKOM JIEATEIIbHOCTH
YEJI0BEKa, a TAK)KE UCIOJb30BAHNE
WX I CO3/1aHUsI COBPEMEHHBIX
MAaTEPUAIOB U TEXHOJIOTUH.
OmnuchIBaTh CrIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HUH.
PackpeiBath CymHocTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCPEICTBOM COCTABIICHUSA
3JIEKTPOHHOTO 0ajaHca ATUX
peaKIui.
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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
IPUMEHEHHUE XpOMa.

PuU3NYECKHE U XUMHUYECKHUE CBOMCTBA
MapraHia 1 ero coeiuHeHuii. OCHOBHbIE
coeaunenus maprasia (1), (IV), (VI) u
(VI1). ITepmanranar kanus, ero
OKHCJIUTEIIbHBIE CBOMCTBA.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
)Keses3a M ero coequHeHu. OKCUIbI,
ruapokcuabl u conu xxeesa(ll) u (11).
[TonyueHue v MPUMEHEHUE KETE3a U €TO
CILJIaBOB.

Mens: nonydenue, puszndeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE
IIPOCTOI0 BELIECTBA U €r0 COCIMHEHUM.
[unk: monydenue, GU3NYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHUE

[IpoBoauTh peakiumy,
NOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA N3y4Ya€MbIX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE

B BOJHBIX PACTBOpAX.

[IpoBOINUTH U ONIUCHIBATH
XUMUYECKUN IKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpPaKTUYECKUE PadOThI);
IIPENCTABIIATH PE3YJIbTaThI
XUMHUYECKOTO KCIIEPUMEHTA

B (popMe 3anucH ypaBHEHUM
COOTBETCTBYIOIIMX PEAKIUHI U J1€TIaTh
BBIBO/IbI HA X OCHOBE.

CrnenoBats IpaBujIaM MOJIb30BAHUS
XAMHUYECKOMN TTOCYA0M U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpoBONUTH BEIYMCIICHHUS

110 YPaBHEHUSAM XUMHUYECKUX
pEaKIui.

CamocTosATENBHO IUIAHUPOBATH U
OCYUIECTBJISTH CBOIO
NIO3HABATEJIbHYIO JEATEIbHOCT;
IPUHUMATh aKTUBHOE y4acTue

B IPyNNOBOW y4eOHOH ESITeIbHOCTU
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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/[eMoHCTpaLMu:

— KOJUICKLHMS «MeTaJlJIbl ¥ CILJIaBbDY;

— B3aMMOJEHCTBHE MIECIOYHBIX U
IEeT0YHO3EMEIbHBIX METAJJIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPUAJIOB).

e JIlaGopaTOpHBIE OIBITHI:

— B3aMMOJEHCTBHE MIECJIOYHBIX U
IIEJI0YHO3EMEIBLHBIX METAIIJIOB C BOJIOM
(BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB);

— B3aUMOJICUCTBUE THIIPOKCHUIOB
AJTIOMUHMS 1 IMHKA C paCTBOPAMH
KHCJIOT U IISJIOYCH;

— KayeCTBEHHbBIC PEaKIIMH Ha KATUOHBI
METaJlJIOB.

e [IpakTueckue paboOThI:

Ne 7. Penienue 3KkcriepuMeHTaIbHbIX
3aJ1a4 o TeMe «MeTasuibl TJIaBHBIX
NOATPYIIY;
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Ne 8. Pemienne skcrnepuMeHTaIbHbIX
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, €CIu OJIHO U3 BEIIECTB 1aHO
B BUJIC PACTBOpPA C ONPEAECIECHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO
BEIIICCTBA;

— BBIYUCJICHUE BBIXO/1a MPOAYKTA
peakIuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazgeny 94

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.

HaquLIe IIPUHOUIIBI OpraHu3alin
XUMHUYECCKOI'0O IIpOMU3BOJCTBA.
HpOMBIH_U'IeHHBIG CIIOCOOBI MMOJIYyUCHH A

AKOJIOTMYECKUX TTPoOIeM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHbBIE
HaTpaBIICHUS Pa3BUTHI XUMUIECKON
HAYKH U TEXHOJIOTHH.

[TpumensTh mpaBuiIa 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>KarolIel CpeIbl U €ro MOCIEACTBHUS.
IIpobaema nepepabomku omxo008 u
no6ouHwvIX NPodyKkmos. Poib xuMuu

B 00€CTICUCHUN SHEPTETUYECKON
Oe3omnacHocTH. [lpunyunsl «3enenou
XUMUUY.

XHUMUS ¥ 300POBBE YEIIOBEKA.
JlekapctBeHHbIE cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB. Poiib XUMUU B pa3BUTHHI
MEIULIUHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
numy. [Tumessie no6aBku. Poib xumun
B 00€CIeueHNUH MUIIEBON 0€30MacHOCTH.
Kocmernueckue u mapdromepHbie
cpeacra. berroBas xumus. [Ipasuia
0€30I1aCHOT0 UCTIOb30BaHUS MTPENapaToB
OBITOBOI XUMHH B TIOBCETHEBHOM KU3HH.
XUMUs B CTPOUTEINILCTBE. BakHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepuasnoB.

oOparreHus ¢ BeIecTBaMH,
UCIIOJIb3YEMbIMU B IOBCETHEBHOM
YKU3HU; a TaKKe IpaBuia
0€30MacHOro MOBEJICHUS B LIEJIAX
cOepekeHus 310POBbs U
OKPY’KaroIIEH IPUPOTHOUN CPEIBL;
MIOHUMATh OMMACHOCTh BO3/ICUCTBUS
Ha KMBBIE OPTraHU3MbI OIIPEAECIEHHBIX
BENIECTB, cMbICH mTokazarens 11K,
HOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBIICHUS U TPEAOTBPALLICHUS UX
BPEIHOTO BO3JCUCTBUS.
AHaJIM3UPOBATH U KPUTUUECKU
OIICHUBATh HH(POPMAIIHIO, CBSI3aHHYIO
C XMMHUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYXaroIIEH CPeIbl.

Hcnonb30BaTh MOJyYEHHbBIC 3HAHUS U
npecTaBieHus 0 cepax
JEATEeIIbHOCTH, CBSI3aHHBIX C HAYKOM
Y COBPEMEHHBIMH TEXHOJOTHSIMU,
KaK OCHOBY JIJIsl OpUCHTAIIUU

B BBIOOpE CBOEH Oyay1ieit
npodeCCUOHAIBHON AESTETbHOCTH.
Hcnonbs30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JIs1 OObSICHEHUS
Y TIPOTHO3UPOBAHUS SBJICHUH,
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XUMHUS B CEIIbCKOM XO35IUCTBE.
Oprannueckue 1 MUHEpaJbHbIE
yaoOpeHus.

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

JUTSL 3JeKTpOoHUKU. HaHoTexHonoruu

MMEIOIIUX €CTECTBEHHOHAYYHYIO
pUPOJy, IPOTHOZUPOBATb,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIUH KOJIOTHYECKON
0e30IMacHOCTH MOCJICICTBHS OBLITOBOM
Y MIPOM3BOJICTBEHHOU 1€ TEIbHOCTH
YeJI0BEKa, CBSI3aHHOM

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

C XMMHEH.

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

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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