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PabGouas nmporpamma no ydeOHOMY npeameTy «Xumus» (yriyOJa€HHbIH YPOBEHbD)
(mpeametHas obmacth «EcTecTBEHHO-HAy4YHBIC MPEAMETHI») (Jajieeé COOTBETCTBEHHO —
nporpaMMa IO XHMHHU, XHMHEsI) BKJIIOYAET IOSCHUTEIBHYIO 3aIlUCKy, COJCpKaHUE
oOy4eHHs, TUIAHUPYEeMbIe  PE3yNbTaThl  OCBOCHHUS  MPOTPaMMbl TI0 XHUMUHU,
TEMaTU4YECKOe TUTAaHNPOBAHNE.

MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHM Ha yYpOBHE CpeAHero oOiero oOpa3oBaHusi pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu
B Poccwmiickoit ®enepanmm», TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS (enepaibHON
oOpaszoBaTenbHONM TporpaMmbl  cpeaHero oomero oOpaszoBanusa(POIl  COO),
npejcTaBlIeHHbIX B DenepaibHOM TOCYJAapCTBEHHOM OOpa30BaTEbHOM CTaHIapTe
COO, ¢ yu€rom Konmenmuu mnpenogaBaHus ydeOHOro mpeamMeTa «XUMH»
B 00pa3oBaresbHbIX opraHu3anusax Poccuiickoii @enepannu, peaqu3yomnuXx OCHOBHbBIE
oOpa3oBaTeibHbIE MPOrpamMMbl, M OCHOBHBIX MOJOXEeHUA «CTpaTeruu pa3BUTHUSA
BocniuTanusi B Poccuiickoit @enepanuu Ha miepuon ao 2025 roma» (Pacnopsbkenue
[IpaButenscTBa P® o1 29.05. 2015 No 996 - p.).

XVMHSI Ha YPOBHE YIUIyOJIEHHOTO M3YYEHHS 3aHUMAET BaXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4YHOro oOpa3zoBanus yuamuxcs 10—-11 kmacco. M3yuenue npeamera,
peanu3yemoe B ycioBUsX AuddepeHnpoBaHHOTO, MPOPUILHOTO 00yUeHUs, TPU3BAHO
oOecreyuTh 00111e00pa30BaTEeIbHYI0 U OOIIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl alalTallid MX K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU
B COLIMYME, a TaK)Ke JJIs MPOJOJKEHHsI 00yUeHHs B OpTaHU3aluaX IpodecCHOHaIBbHOIO
00pa30BaHUsl, B KOTOPBIX XUMHUS SBJISICTCS] OJHON U3 TPUOPUTETHBIX TUCLUHUIUIMH.

B nporpamme 1mo XMuMuu HazHaueHHE MpeaMeTa «XUMHsS» MOJIydyaeT MOJIPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUH C OCHOBOMoJIararommu nojoxenussmu @I'oc COO
0 B3aMMOOOYCIIOBJIEHHOCTH LIEJEH, COJIep KaHusl, Pe3yJIbTaTOB OOy4YEeHHs U TPeOOBaHUI
K YPOBHIO ITOATOTOBKHM BBITYCKHUKOB. CBHIETEIBCTBOM TOMY SIBJIIFOTCSI CJENYIOLINE
BBITNOJIHSEMbIE IPOrPaMMON 110 XUMUU (HYHKIUH:

— UHQOPMALIMOHHO-METOJMYECKas,  peaiu3auus  KOTOpoll  oOecreyuBaer
MOJIyYeHUE TPEJCTAaBIECHUS O UENsIX, COACpX,aHuU, OOIIEH CcTparerun OOy4eHwus,
BOCIIUTAHUSI U Pa3BUTHUSL 00YYAIOLIUXCS CPEICTBAMH MPEIMETa, U3y4aeMOro B pamMKax
KOHKPETHOTO TIpoduis;

— OpraHU3alMOHHO-IUIAHUPYIOIIAsd, KOTOpas IpeayCMaTpUBaeT OIpEIeICHUE:
IPUHLIUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH U3yUeHUsI y4eOHOT0 MaTepuara,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXOAOB K (HOPMUPOBAHHIO
COJIepKaTeIbHOM OCHOBBI KOHTPOJSI M OLEHKM O0Opa3oBaTENbHBIX JIOCTHUXEHUHN
oOy4JaronmMxcs B paMKax MUTOTOBOW aTTECTallMd B (pOopMEe €IMHOTr0 TOCYyAapCTBEHHOIO
’K3aMEHa MO XUMUHU.
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[Iporpamma asist yriyOaE€HHOTO U3yUYEHUSI XUMUU:

— yCTaHaBIMBAaeT WHBAPUAHTHOE TMPEAMETHOE COJAEp)KaHHe, O00s3aTeIbHOE
JUTST M3YYCHHSI B paMKax OTICIBHBIX Tpoduiield, mpeaycMaTpuBaeT paclpeaeicHue u
CTPYKTYPUPOBAHHME €ro IO KJaccaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUAM/pa3jiesiaM
Kypca;

— JaéT mpUMEpHOE pachpelesieHue y4eOHOTO BpEMEHH, PEKOMEHyeMOro
JUTSL U3YYEHHUSI OTJEIBHBIX TEM;

— MpejyiaraeT MPUMEPHYIO MOCIeA0BaTeIbHOCTh M3YUYEeHHs] y4eOHOTO MaTepuaia
C Y4ETOM JIOTUKH MOCTPOCHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBA3EH;

— JaéT METOJUYECKYI0 MHTEpIpeTaluio Ieledl M 3aJad  U3y4deHHs NpeaMera
Ha Yri1yOJnEHHOM YpOBHE C y4€TOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
o0miero oOpa3oBaHUs, COMEPKATSIBPHON XapaKTEPUCTHKU IJIAHUPYEMBIX pPe3yIbTaTOB
OCBOCHHUS OCHOBHOH 00pa30BaTEIbHOM MpOrpaMMbl CPEeIHETo oO0miero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BUJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUM OO0YyYalomerocss MO OCBOCHUIO COJACp)KaHUs
peaMeTa.

I[To BceM Ha3BaHHBIM IMO3WIHSAM B TMpOTpaMMe IO XUMHU TPEIyCMOTpPEHA
MIPEEMCTBEHHOCTh ¢ 00YYEHMEM XHMHUHU Ha YPOBHE OCHOBHOTO 0O0ILEro oOpa3oBaHUs.
3a npezeiaMu yCTAaHOBJICHHOM MPOrpaMMOM MO XUMHUH 0053aTeNbHOM (MHBapUAHTHOM)
COCTaBJISIIOIICH cojepxKaHusi y4eOHOro mnpeamera «XuUMHUsS» OCTaETCs BO3MOXKHOCTh
BbIOOpAa €ro BapUaTUBHOM  COCTABJISIOLIEH, KOTOpas JOJDKHA — ONpPENessiThCs
B COOTBETCTBHUH C HAMPABIICHUEM KOHKPETHOTO MPOQHUIS O0yUCHHUS.

B coorBerctBUM ¢  KoHUeNnTyaldbHbiMU  noJoxeHusmu ~ OI'OC  COO
O Ha3HAYCHUU TPEIMETOB 0a30BOr0 U yriayOJEHHOTO YpOBHEH B cHUCTEME
niddepeHIIMpOBaHHOTO O0YYECHHUSI Ha YPOBHE CPEIHEro OOINero oOpa3oBaHUs XUMUS
Ha ypOBHE YIIyOJIEHHOTO HM3y4YeHUs HAIMpaBiICH Ha peaTu3alyio MPeeMCTBEHHOCTU
C TOCJICAYIONMUM ATArloM IMOJYYCHHUSI XUMHUYECKOTO0 0Opa30BaHMSA B paMKaxX H3YYCHHS
CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX W XMMHUYECKHUX JUCIUIUIMH B By3aX U
OpraHu3alusIX CpPeAHero MpodecCHOHATBHOTO 00pa3oBaHus. B 3ToW cBsi3u u3ydeHue
npeaMeTa « XUMHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACIIUPEHUE U YTITyOJieHne
TEOPETHYECKOW W  TIPAKTHYECKOW  IMOJATOTOBKH  OOYYalOIIWXCS,  BBIOpaBIIUX
onpenenéHHbpld npoduib 00ydeHUsl, B TOM YHCIIE€ C TMEPCHEeKTUBOM IMOCIEIYIOIEro
MOJIYYCHUSI XUMHUYECKOTO o00pa3oBaHWA B OpraHu3anusiax MnpodhecCHOHAIBHOTO
obOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanmii ®I'OC COO k mnmaHupyeMbIM
pe3ysibTatam OCBOeHUs (henepalibHONM 00pa30BaTEIbHON MPOTPaMMbl CPEIHEr0 OOIIETO
oOpa3oBaHUs M3y4YeHHUE TpeaMeTa « XUMUSD» OPUCHTHUPOBAHO TAKXKE Ha pelIcHUE 3a1ad
BOCIIUTAHUS W COIMAJIBHOTO Pa3BUTUS OOYyYalomuxcsi, Ha (opMUpoBaHHE Yy HUX
OOIIEUHTEIUICKTYa IbHBIX YMEHMM, YMEHMH palMoOHAIW3allud Y4eOHOro Tpylda u
0000MIEHHBIX ~ CHOCOOOB  JICITENBHOCTH,  MMEIOIIMX  MEKIUCIUTIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.
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CocTraBnsomuMHA  TpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO W3yYCHHUS
SBJIAIOTCS YT1yOnEHHBIE KYypChl — « Opranudeckast Xumusi» u «O011as 1 HeopraHuyeckast
xumus». [lpu omnpeneneHud MOAXOAOB K OTOOPY M CTPYKTYpPHOW OpraHU3aluu
COJIep KaHMUsl ATUX KypCOB B IMporpamMMe MO XUMHUHU 32 OCHOBY MPUHSTHI MOJOKEHUS
dI'OC COO o paznuuusix 6a30BOro 1 yriay0aéHHOT0 YPOBHEH U3YUEHUS IIPEIMETA.

OcHoBy copep:xkanusi KypcoB «Opranndeckas xuMus» 1 «OO011as 1 HeopraHudeckast
XUMUSD» COCTABJISIET COBOKYNMHOCTb MPEIMETHBIX 3HAHUW M YMEHHM, OTHOCSIIUXCS
K 0a30BOMY YPOBHIO U3yUY€HUS MIpeAMETa. DTa CUCTEMA 3HAHUM TIOJIy4aeT ONpeIeIEHHOE
TEOPETUYECKOE TOTIOJTHEHHE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHIA
00BEM (akToioruyeckoro wmarepuana. Tak, Ha yriayOJIEHHOM YpOBHE HW3y4YEHUS
npeaMera odecriedyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEJIMYEHUS OO0BbEMA 3HAHHM
O XUMHUYECKUX DJIEMEHTAaX M CBOMCTBAX WX COCJUWHEHUW HA OCHOBE DACIHIMPEHUS U
yrayOneHus  MpeACTaBICHU O  CTPOCHMHM  BEIIECTBA,  XUMHMYECKOW  CBSI3U
U 3aKOHOMEPHOCTSIX TIPOTEKaHUSl PEaKIMii, paccMaTpUBAEMbBIX C TOYKH 3PECHHUS
XUMUYECKOM KHUHETHUKM M TEPMOJUHAMHUKHU. M3yueHue NepHOJUYECKOTO 3aKOHA H
[lepuonuueckoit cUCTEMBbl XHMUYECKHX SJEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJACTABICHUSIX O CTPOCHUM aToma. XUMHUYECKas CBS3b
OOBSICHAETCSI C TOYKH 3PEHUS SHEPreTHMUECKUX HM3MEHEHUU mpu e€ o0pa3oBaHUU U
pa3pylIeHUH, a TaK)KEe C TOYKU 3PEHUSI MEXaHU3MOB €€ oOpa3oBaHus. M3ydueHue Tumnon
peakuuii AomnoiHseTcss (HOPMUPOBAHMEM TIPEJICTABICHUNA OO0 AIEKTPOXUMUUYECKUX
MPOIIECCaX M BJIEKTPOJIU3€E PacIUIaBOB M PAaCTBOPOB BellIECTB. B Kypce opranmdeckoin
XUMUU TPU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUN YIEseTcss 0co00e
BHUMaHHE BoOmpocaM 00 DJJIEKTPOHHBIX dS(DQekTax, O B3aUMHOM BIHSHUU aTOMOB
B MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Ocoboe 3HaueHne UMeeT TO, YTO Ha COJECpPKAHUE KYPCOB XMMHUHU YTIIYOJIEHHOTO
YPOBHSI M3Y4YEHUs JJIsi KJIAcCOB ompeneia¢HHoro mpoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakKTep JOMOTHEHUH K 00IIei cCucTeMe IPEAMETHBIX 3HAaHUM ) OKa3bIBAIOT
BIIUSIHUE CMEKHBIE TIpeMeThl. Tak, HampuMmep, B COJEpPKaHUM TpeaIMeTa sl KJIacCOB
XUMUKO-(U3n4Ieckoro npoduiis 6osbiinoe 3HadyeHUE OyAyT UMETh JIEMEHTHI Y4eOHOTO
MaTtepuaa o oomei xumuu. [lpu u3yuenun npeamera B JaHHOM CIIydae akIeHT OyeT
C/ellaH Ha OOIIHOCTh METOJIOB MO3HAHUsS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMUU U
B (U3HUKE: aTOMHO-MOJICKYJISIpHAsi Teopusi (MOJCKYJISIpHas Teopus B (U3HKE), 3aKOHBI
COXpaHEHUSI MacChl U DPHEPTUH, 3aKOHBI TEPMOJUHAMUKH, DJICKTPOJIH3a, IPEACTABICHUS
O CTPOEHUH BEMIECTB U JPYTOE.

B To e Bpemsi B coiepkaHUHM MpeAMeTa IS KIACCOB XMMHUKO-OMOIOTUYECKOTO
npoduist OoNbIINN yACTbHBIN Bec Oy/eT UMETh OpraHudeckas Xumus. B aTom cimydae
MIPEIOCTABIISETCS BOZMOXKHOCTH JIJIs1 00J1ee 00CTOATETLHOTO PACCMOTPEHHS XUMUYECKON
OpraHW3allid KJICTKM KaK OWMOJOTUYECKONM CHUCTEMBI, B COCTaB KOTOPOW BXOJST,
K TpUMepy, TaKh€ CTPYKTYpPHBbIC KOMIIOHEHTHI, KaK JUMUJIbI, OCJTKH, YTJICBOJIBI,
HYKJICMHOBBIE KHUCIOTHI W JApyrue. [Ipm SToM 3HaHUS O COCTaBe W CBOWCTBAx
MPEACTaBUTENIC OCHOBHBIX KJIACCOB OPTraHWYECKUX BEIIECTB CIY)KAaT OCHOBOM
JUTSI I3yYCHUSI CYIITHOCTH MPOIIECCOB (POTOCUHTE3A, IBIXaHUS, TTUIIEBAPEHUSI.
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B nmane ¢dopmupoBaHHMs ~OCHOB HAy4HOIO MHPOBO33PEHUS, OCBOEHUS
OOIIEHAyYHBIX METOJIOB TIO3HAHUS W OMbBITA MPAKTHUYECKOTO MPUMEHEHUS HAYIHBIX
3HAHWM W3y4yeHue mpenMera «XUMHUS» HAa  YrayOJEHHOM YpPOBHE OCHOBAHO
Ha MEXKIIPEAMETHBIX CBS3X C YYEOHBIMU MpEaMETaMH, BXOISIIMMH B COCTaB
npeaMeTHbix  obmacteit  «EcTecTBeHHO-HayuyHbIe mpeAMeTh», «MaTtemaTnka U
uHdopmaTrka» 1 «Pycckuil sI3bIK U IUTEpATYPAY.

[Tpu n3ydeHnn yueOHOTo npeaMera « XuMus» Ha YITyOJIEHHOM YPOBHE TaKXkKe, KakK
Ha YPOBHE OCHOBHOTO M CpeJlHero o0Imiero oopasoBanus (Ha 6a30BOM ypOBHE), 3a1aueit
MEPBOCTENICHHOW 3HAYUMOCTH SIBJISIETCS (OPMUPOBAHUE OCHOB HAyKHM XUMHU Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOW JEATEIHHOCTH 4YEJIOBEKa U
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTypbl. Penienue 3Toi 3ajauu Ha yriryOJIEHHOM
YPOBHE U3YUYEHHUS MPEIMETA NPEANOIAracT pealn3aliio TAKUX LEJIeH, Kak:

— (QopMupoBaHue  MpeACTaBICHUN: O  MaTepualbHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTHU SIBJICHUW IPUPOIBI, O MECTE XMMHH B CUCTEME
€CTECTBEHHBIX HayK W €€ BeAyllled poiau B OOECIEUEHUM YCTOWYHMBOTO DPa3BUTHUS
YEeJOBEYECTBA: B PEIICHUU MPOOJEM HSKOJIOTMYECKOM, SHEPreTUYECKOM W IMHUILEBOU
0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
UCTOYHUKOB DJHEPrud, B OOECHEYCHUH PAIMOHAIBLHOTO MPUPOJONOIH30BAHMUS,
B (H)OPMUPOBAHUHM MUPOBO33PEHHUS U OOIIEH KYJIbTYPhl YEIOBEKA, a TAKXKE IKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO M IPUPOHOM Cpelie;

— OCBOCHHME CHCTEMbl 3HAHUU, JICKAIIMX B OCHOBE XUMHUYECKOW COCTABIISIIOILICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPA: PyHIaMEHTAIbHbBIX OHSATHUM, 3aKOHOB U TCOPUI
XUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUHU BEUIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJISIDHOM, HAJMOJICKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX PEAKIHUN, O XUMHUYECKOM
PaBHOBECHH, pPacTBOpax M JUCIEPCHBIX CHCTeMax, 00 OOIIMX HAyYHBIX MPUHIIMIIAX
XAMHUYECKOTO ITPOU3BOJCTBA;

— ¢opMupoBaHrEe y 00YUYaIOIIUXCS OCO3HAHHOIO MOHWMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHUMHUYECKMX 3HAHUU JUIsi OOBACHEHMs KIIOUEBBIX HACH U Mpoliem
COBPEMEHHOW XUMHUH, JJIsi OOBSICHEHUS W TPOTHO3UPOBAHUS SBJICHUN, HMEIOIINX
€CTEeCTBEHHO-HAYUHYIO PUPOAY; TPAMOTHOTO PEIICHUS TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
MIPOTHO3UPOBAHUS, aHAJIM3a M OLEHKU C TO3UIMK HKOJOTUYECKON OEe30MacHOCTH
MOCJICACTBUM OBITOBOM M TPOW3BOACTBEHHOM JCATEILHOCTH YEJIOBEKAa, CBSI3aHHOM
C XUMUYECKHUM TPOU3BOJICTBOM, UCIIOJIb30BAHUEM M MIEPEePaOOTKON BEIIECTB;

— yriyOJeHue TpeACTaBICHUM O HAy4YHBIX METOJaX IMO3HAHUSA, HEOOXOJAUMBIX
JUIs. TIpUOOpeTeHHs YMEHUW OpUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS
XMMHWYECKUX SIBJICHUN, UMEIOIIMX MECTO B MPUPOJIC, B MPAKTUUECKOW NEATECIBHOCTH U
ITOBCEJHEBHOM KU3HU.

B mnane peanmzanuu nepBooYepeIHbIX BOCIUTATEIBHBIX M PA3BUBAIONTNX (DYHKIIUN
IIEJIOCTHON CHUCTEMBI CPETHETO O0IIero 00pa30BaHus MPY U3YUCHHUH TTPEAMETA « XUMUS)
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Ha yriIyOn€HHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKUe 1IN U 3a/1a4H,
KakK:

— BOCIUTaHHE YOCKIEHHOCTH B MO3HABAEMOCTU SIBJICHUU MPHUPOMBI, YBaKCHUS
K IPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECKUX W TMPHUKIAIHBIX HCCIICAOBaHUI
B XUMHH, (HOPMUPOBAHIE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH;

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

— pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTyaJlbHBIX M TBOPYECKHX
crocoOHOCTEeW oOydarommxcs, (GopMUpOBaHHE y HUX CO3HATEIBHOTO OTHOIICHUS
K camMo00Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCIIEIIHOM
npoeCCUOHAIBHOW M OOIIECTBEHHOM JEATENbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U TOTPEOHOCTH B 3I0pOBOM 00pase KU3HH,

— (opmupoBaHNEe YMEHUI M HABBIKOB Pa3yMHOTO TIPUPOIOTIOIH30BAHMS, PA3BUTHE
DKOJIOTHYECKON  KyJIbTyphl, = NPUOOPETCHHE  OMbITa  OOIIECTBEHHO-IIOJIC3HOMN
DKOJIOTHYECKOHN eI TCILHOCTH.

OO011ee YMCIIo YacoB I U3YUYCHUS XUMHH Ha yriayoJieHHOM ypoBHe, — 204 yacos:
B 10 xmacce — 102 gaca (3 yaca B Henenmo), B 11 knacce — 102 waca(3 yaca B Henemo).
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COJEPXAHHUE OBYUYEHUS'

10 KJIIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

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

DNEeKTPOHHOE CTPOCHHE aToMa yTiepojia: OCHOBHOE U BO3OYXIAEHHOE COCTOSTHUSI.
BaneHTHble BO3MOXHOCTH aToMa yrjaepoaa. XHMHUYECKas CBSI3b B OPraHHMYECKHX
COEIMHEHUAX. Tumpl TrUOpHIM3AlMM aTOMHBIX oOpOuTanei yriepona. MexaHU3MbI
oOpa3oBaHUs KOBAJICHTHOW CBsi3U (OOMEHHBIA H JOHOPHO-aKIENTOPHBIN). Turbl
MEPEKPBIBAaHUSI aTOMHBIX OpOWTaNICH, G- U T-CBs3u. OnuHapHAas, ABOWHAS M TpOHas
cBs3b. CriocoOBl paspbiBa CBsi3eld B MOJIEKYJaX OpraHHYecKux BelmiecTB. [loHsTHE
0 CBOOOJIHOM pajvKaiie, Hykiieoduse u dJeKTpoduIe.

Teopust cTpoeHust oprannueckux coeauHeHuidi A.M. ByTiepoBa U COBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpE€ MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPTraHUYECKUX
coeMHeHUU. MoJiekyysipHble U CTPYKTypHble (opmyibl. CTpyKTypHBIE (POPMYIIBI
pa3MYHBIX BHUJIOB: pa3BEpPHyTas, COKpall€HHas, ckeneTHasd. WM3omepus. Bunabl
W30MEPHUM: CTPYKTypHAas, MPOCTPAHCTBEHHAsA. DJEKTPOHHBbIE A(PPEKTh B MOJEKYJax
OpraHUYECKUX COSAMHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3 (DEKTHI).

[IpeacraBinenrie o0  KiIaccUPUKAIMM  OpPraHMYECKUX  BemiecTB.  [loHsTHe
o (yHkuoHanpHOM Tpynme. I'omonorus. I'omonmorundeckue psabl. CucTeMaTHyeckas
HOMeHKatypa opranndeckux coemuHeHuit (IUPAC) wu TpuBHajbHBIC Ha3BaHUS
OTZIEJIbHBIX MIPEACTABUTEIIECH.

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

JKcnepuMeHTAJIbHbIE METOAbI M3Y4YeHMs BelleCTB U UX NMPeBpalleHuit

O3znakomiieHre ¢ oOpa3liaMy OPraHMYeCKHUX BEIIECTB U MaTepUAIaMH Ha MX OCHOBE,
OMBITHl IO TMPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB MPU HarpeBaHuU (ILJIABJICHHUE,
0OyTJIMBaHKE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJT OPraHUYECKHUX BEILIECTB.

Yriesoaopoasl

Anxanpl. ['omonormyeckuii psn  ankaHoB, oOmas ¢opmyna, HOMEHKIATypa
U U30MEpUs. DJICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB, Sp3-
ruOpuIn3ainsi aTOMHBIX OpOuTajeil yriepona, 6-cBsi3b. Korgopmepvi. Ousznueckue
CBOMCTBA aJIKAaHOB.

XUMHUYECKHE CBOMCTBA  ajKaHOB: pPEaKIUM 3aMEIICHUs, HN30MepHU3alluy,
JETUAPUPOBAHUS, ITUKIM3AIUHA, IHPOJIN3a, KPEKWHTa, TopeHus. I[Ipedcmasnenue
0 MexaHuzme peaxKyuil paouKkaibHO20 3aMeuyeHUs.

Haxoxnenue B mpupoae. CriocoObl OTyYEeHHs ¥ IPUMEHEHNE aTKAaHOB.

1
Kypcusom B 1aHHOM TEKCTE BBIJCIICHBI 3JIEMEHTBI COJCpKaHMsI Y4eOHOro mMarepuasa, KOTOpble M3yd4aroTcs
B 03HAKOMHTEIILHOM TUTaHE M HE BKJIFOYAIOTCS B COCTaB IPEIMETHBIX pe3ynbTaToB ocBoeHus OOIT COO.
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Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa W uzomepus. OcoOeHHOCTU
CTPOCHHSI U XUMHUYECKHUX CBOMCTB MalbIX (IMKJIOMPOMNAH, MUKIOOyTaH) M OOBIYHBIX
(LIMKJIOTIEHTaH, IUKIOTEKCaH) NMKI0aNkaHoB. CrnocoObl MOMydyeHUs U TPUMEHEHUE
LUKJIOAJIKAaHOB.

Anxenpl. ['oMoyiormuecKuil psii  aJKeHoB, oOmmIas ¢opMmyna, HOMEHKIATypa.
NIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AIKCHOB, SP°-THOPHIH3ALIAS
aTOMHBIX OopOuTalie yriepoaa, - U m-cBsi3u. CTPyKTypHasi U reoMeTrpuyeckas (1uc-
TpaHc-) u3oMepus. Ou3nuecKkue CBOMCTBAa AJIKCHOB. XUMHUCCKUE CBOMCTBA: PEaKIIUU
MIPUCOEANHEHNUS, 3aMELICHUS B O-IIOJIOKEHHE MPU ABOMHOMN CBS3M, MOJUMEpPU3ALUNA U
okucnenus. [lpeocmagnenue o mexanuzme peakyuu 31eKmpoPuibHo20 NPUcoeOUHeHuUsl.
[IpaBuno MapkoBHuKkoBa. KauecTBeHHbIE peakIMu Ha JBOHHYIO CBsI3b. CHOCOOBI
NOJIYYEHUS] U IPUMEHEHHE AJIKEHOB.

Anxanuensl. Krnaccuukanus ankaaueHoOB (CONPSHKEHHBIE, W30JUPOBAHHBIE,
kymynuposannvie). OCOOCHHOCTH DIIEKTPOHHOTO CTPOCHHS W XHUMHUYECKUX CBOWCTB
conpspk€HHBIX nueHoB, 1,2- u 14-nmpucoenunenue. Ilomumepusanus conmpsKEHHBIX
nueHoB. CriocoObl MOIy4eHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonornyeckuil psj aikuHOB, oOmias ¢GopMysa, HOMEHKJIATypa
U HU30MepHUsl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKUHOB, SP-
ruOpuan3anusi aToMHbIX opoOutaneil yriaepoga. Pdusznueckue CBOICTBA aJKUHOB.
XYWMHUYECKHE CBOMCTBA: PEAKIMHM MPUCOCAUHEHMS, TUMEPU3alUU W TpPUMEpHU3AILIH,
okucieHus. KucioTHele CBOMCTBAa AJIKMHOB, MMEKOIIMX KOHIIEBYKO TPOMHYIO CBSI3b.
KauecTBeHHble peakuuu Ha TpoWHYyIO cBs3b. CrocoObl MOMY4YEHUs] U NPUMEHEHUE
AJIKUHOB.

ApomaTtrueckue yrieBoJopoabl (apeHsl). ['omonoruueckuil psif apeHoB, oO1as
dbopmyrna, HOMEHKJIATypa U U30Mepusl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30Ma. [lpasuno apomamuunocmu, npumepvl aApoMamudecKux cOeOUHeHUl.
®dusnyeckre CBONCTBA apeHOB. XUMHUYECKHE CBOMCTBA O€H30Ja W €ro rOMOJIOTOB:
peakluMu 3aMelleHUs B OEH30JbHOM KOJIbLE U YIJIEBOJOPOJHOM paJMKaje, peakuuu
IPUCOEIMHEHUS, OKHCIIEHHE TOMOJIOTOB OeH3ona. [lpedcmaénenue o mexanusme
peaxyuti 21ekmpoduivrHoco 3amewjenus. llpencrapienre 06 OpUEHTUPYIOUIEM IEUCTBUU
3aMecTUTeNled B OEH30JIbHOM KOJIbIIE Ha MpPUMEPE AJIKWIbHBIX PaJMKaJOB,
KapOOKCUJIbHOM, THUIPOKCUJIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TaJOr€HOB.
Oco0OEHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepuzauust ctupona. CrocoObl
NOJIYYEHUS] M IPUMEHEHUE ApOMATUYECKUX YIJIEBOJOPOOB.

[Tpuponusiii ra3. [lonmytHeie HedTsHBIE Ta3el. HedTh M €€ mpoucxoxieHue.
Kamennslii yroap M mpoaykTbl ero mnepepabotku. CrocoObl nepepaboTku HePTH:
NEPEeroHKa, KPEKUHI (TePMHUYECKHM, KaTaIUTUYECKUH), PUPOPMUHT, THUPOIHU3.
[TpoykThl nepepabOTKH HEPTHU, X TPUMEHEHUE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBSA3b MEXIY Pa3JIUYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE  CTPOEHUE  TaJOreHIPOU3BOAHBIX  YIJIEBOJOPOAOB.  Peakiuu
3aMEIleHUs] TaJoreHa Ha TUJIPOKCOTPYIIY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSDYNNY .
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I[CﬁCTBI’IC Ha TaJOrcHIpou3BOJHBIC BOAHOIO MW CIHPTOBOro pacTBOpa IIIéJIO‘H/I.
B3aHMOHCﬁCTBHC JUTraJIOrCHaJIKaHOB C Maramcm n OHMHKOM. Tonsmue
0 MmMemajloopcaHu4ecKux COCOUHEHUSIX. Hcnonb3oBanue raJIOrCHIIPOU3BOJIHBIX
YIJICBOAOPOA0B B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKUX BCIICCTB.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M X MpeBpaleHuii

N3ydenne Gu3HUECKUX CBOMCTB YTIEBOIOPOAOB (PaCTBOPUMOCTH), KAUECTBECHHBIX
peaxiuil yriaeBo0poA0B Pa3IMUHBIX KIaccoB (oOeciBeunBanne OPOMHOM UM HOJAHOMN
BOJIBI, pacTBOpa TIepMaHTaHaTa Kajus, B3aUMOJICHCTBHE aleTHIeHA C aMMHAYHBIM
pactBopoM okcujsia cepedbpa(l)), kadecTBeHHOE OOHapy)XEHHE YIJIepoJia M BOJOPOJIa
B OpPraHWYECKUX BEIIECTBAX, IMOJYYCHHE OTWICHA W W3yYE€HHWE €ro CBOWCTB,
o3HaKoMJIeHuE ¢ kKosutekiusaMu «HedTe» u «Yroiby, ¢ oOpa3iiaMu 1aacTMacc, KayuykoB
U PpE3UWHbI, MOJEITUPOBAHMUE MOJEKYJl YIJIEBOJOPOJOB M TallOTCHIIPOU3BOIHBIX
YIJI€BOJIOPOIOB.

Kucsopoacoaep:kammue opranudeckKue coeIuHeHus!

[IpenenvHbie ogHOATOMHBIE cCIUPTHL. CTpoeHUE MOJIEKYI (Ha MpUMEpe METaHoJIa U
staHona). ['omonormueckuit psa, oOmas dopMmyna, H30MepUs, HOMEHKJIATypa
u kinaccuduxanua. Du3nUecKUe CBONCTBA TMPEACIbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHbeie CBSI3M MEXIYy MOJIEKYJaMH CHUPTOB. XMUMHUYECKHE CBOMCTBA: PEAKIUU
3aMElIeHUs, AETHApATallii, OKHCICHHUS, B3aUMOJCHCTBUE C OPraHUYECKUMHU H
HEOPTaHUYECKUMH KuciIoTaMu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIHPTHI.
JleficTBue 2TaHOJa W METaHOJAa Ha oOpraHu3M uenoBeka. CrocoObl TONY4YCHHUS U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

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

MHOroaToMHbI€ COUPTHI — STUIICHTJIUKOJIb U TIuliepuH. Du3nueckue u XuMUYeCKUe
CBOMCTBA:  peaklUMM  3aMCIICHUS, B3aUMOACHCTBHE C  OpPraHUYECKUMHU U
HEOPraHUYECKUMH KHCJIOTaMH, Ka4eCTBEHHAs pEaklhsi Ha MHOTOATOMHBIE CIIHPTHI.
Ilpeocmasnenue o mexanusme peaxyuii HYyK1eo@uibHo2o 3ameujenus. JlencTBue
Ha opranu3M 4esioBeka. CriocoObI MOy4eHUs! M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYMIIBI U O€H30JIbHOTO
anpa. ®Ouznyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMUMHYECKUX CBOMCTB (peHona.
KauectBennnle peaknuu Ha (eHos. TokcuuHOCTh (eHona. CrmocoObl MOTydYeHUs |
npumeHeHue ¢penona. GeHonpopManbaeruiHas cMoa.

KapOoHmnbHbIE COCTUHEHUS — aNbACTHUABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpynmbl. ['OMOJIOTHUECKHE PSAbl alNbJACTUIOB U KETOHOB, O0OIIas
dbopmyina, nzoMepusi 1 HOMEHKJIaTypa. dusznueckue CBOMCTBA aJIbJACTUIOB U KETOHOB.
XWUMUYECKHE CBOMCTBA QJbJECTUJIOB U  KETOHOB: PEAKIUU MNPUCOCAUHEHUS.
llpeocmasnenue o mexanuzme peakyuii HyKneo@uibHo2o npucoeourerusi. OKUCIEHUE
aNbJICTUIOB, KA4YeCTBEHHBbIC peakiuu Ha anpierugapl. CrmocoObl TONydYeHHs U
MPUMEHEHUE aIbJACTHIOB U KETOHOB.

10
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OnHOOCHOBHBIE TMpe/elibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepuss u HoMmMeHkiatypa. dusmdeckue CBOWCTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KAapOOHOBBIX KHUCJIOT. BomopoaHbie CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XUMHUYECKHME CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi ATepuUKAMM, PEaKIUd C y4aCTHEM YIJIEBOJOPOIHOTO  paguKaa.
Oco0eHHOCTH CBOMCTB MYpPaBbUHOUN KHUCJIOTHI. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmMpuiax.
Mmuoroo0Opa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOMCTB HEMNpPENEIbHBIX MU
apOMaTUYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX KHUCIOT, TUIPOKCUKAPOOHOBBIX
kucnot. [lpencraButenu BhICIIMX KapOOHOBBIX KUCIOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJICMHOBAS, JIUHOIe8As, TUHONEeH08dss KUCHOThl. CocoObl MOMyYeHUs] U MPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Cnoxsble 3¢Qupbl. ['oMonormueckuid psg, obmas ¢opMmyna, H30MEpUs U
HOMEHKNaTypa. U3N4ecKre 1 XMMUYECKUE CBOKMCTBA: THAPOJIN3 B KMCIIOW U IIEITOYHOU
cpene.

Kupsl. Crtpoenue, (u3mueckre U XUMHYECKHE CBOMCTBA >KUPOB: THIPOJIH3
B KUCIION U 1eno4Hou cpene. OCOOCHHOCTH CBOWMCTB KHUPOB, COAECPKAIMIMX OCTATKU
HEIPENENIbHBIX JKUPHBIX KACIIOT. JKHUpBI B IpUpoIE.

MpbU1a Kak COJHM BBICIINX KapOOHOBBIX KHUCIIOT, MX Molollee neicTeue. [lonamue
o cunmemuyeckux morowux cpeocmasax (CMC).

OO6mras xapaktepucTuka yriieBojoB. Kiaccudukaius yrieBogoB (MOHO-, -
W nosiMcaxapuabl). MoHocaxapuIpl: TIOKo3a, (pyKTO3a, earakmosa, pubosd,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoXJeHHe B mpupoje. DOTOCHHTE3.
Onmuueckas uzomepus. Konvuamo-yenwas maymomepusi HaA npumepe MOJIEeK) bl
enoKo3vl, npoekyuu Xeyopca, a- u [-aHomepvl 2n10KO3bl. XUMHUYECKHUE CBOMICTBA
[JIFOKO3Bl: PEAKLMM C Y4YaCTHEM CIHUPTOBBIX M aJIbJAETHMAHON TpYyNIl, CIHUPTOBOE U
MOJIOYHOKHCII0€ OpoxkeHue. [IpuMeHeHune ritoKko3bl, €€ 3HaU€HUE B )KU3HEEATEIbHOCTH
opranusma. Jlucaxapuuapl: caxapos3a, MajabTO3a W .Jakmo3a. BoccTaHaBiauBaromue H
HEBOCCTaHaBIIMBaloOIIKe aucaxapubl. ['uaponus qucaxapuaos. HaxoxaeHue B mpupoe
u npumenenue. [lonucaxapuapl: Kpaxmajna, IJHKOTeH U uemwnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, IIMKOTeHa U UEeJUTI0103bl. @U3HYeCcKre CBOMCTBA KpaxMalia u
LEJUTI0JIO3bl. XMMUYECKHE CBOWMCTBA Kpaxmala: TUIPOJU3, KaueCTBEHHas peakKius
C uoaoM. XHMHYECKHE CBOMCTBA IEJUIIOJO03bl: THAPOJIN3, TNOJydeHHe 3(PUpOB
11eJUTr010361. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCIePUMEHTATbHBIC METOAbI H3Yy4YeHHs BEelIeCTB M X NPeBpaleHHil

PacTBOpUMOCTB pa3IMyYHbIX CIIUPTOB B BOJE, B3aUMOJEHCTBHE 3TaHOJA C HATPUEM,
OKHUCJIEHHE JTUJIOBOIO CIHPTAa B aNBJAEIMJ] Ha PacKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJIEHHE JTWJIOBOIO CIHPTAa JUXPOMATOM Kaius (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHBIE pPEAKUMM HA aJbACTUlbl (C TUAPOKCHIOM
muammuncepeopa(l) u rugpokcumaom memau(ll)), peakius raunepuHa ¢ TUAPOKCHUIOM
meau(Il), xuMuyeckne CBOMCTBA pacTBOPA YKCYCHOM KHCJIOTBI, B3aWMOJEHCTBUE

11
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pacTBopa IOKO3bl ¢ rujpokcugoM menu(ll), BzaumopeiicTBue Kpaxmanaa ¢ HOAOM,
pelIeHne SKCIePUMEHTANBHBIX 337ad 1Mo TeMaM «CrupTbl U (heHosb», «KapOoHOBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI».

A3oTcoaep:xaniue OpraHnyecKue coeTMHeHust

AMHHBI — OpraHMYeCKHC IPOM3BOJHBIC amMMuaka. Kiraccudukanus aMUHOB:
anuaTUUecKue U apoMaTHyecKue; MepBUYHBIC, BTOPUYHBIE U TpeTudHbie. CTpoeHHE
MOJICKYJI, oOmias Qopmyna, H30MepHs, HOMEHKIATypa W (U3NYECKHE CBOMCTBA.
XHUMHYECKOE CBOMCTBA aM(PaTHUECKMX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKUIIMPOBAHNE,
B3aHMMO/ICHCTBUE TIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONM aJTKHIIaMMOHHUS.

AHWIMH — TIpeACTAaBUTENIb aMHUHOB apomaTudeckoro psjga. CTpoeHHE aHWIMHA.
B3aumHoe BiMsSHUE T'PYIN aTOMOB B MoOJieKyse aHuiaMHA. OCOOCHHOCTH XMMHUYECKHUX
cBoiicTB aHuiauHa. KadyecTBeHHBIC peakuuu Ha aHWIMH. CHocoObl TONYYCHHUS H
npuMeHeHue anudaTtuieckux aMuHoOB. [lonydeHne aHuiInHa U3 HUTPOOEH30J1a.

AmvuHokuciotel. HoMmenknatypa u mzomepus. OTAeNbHBIC TPEICTABUTEIN (-
AMUHOKHCIIOT: TJIMIUH, alaHuH, ()eHUNaNaHUH, Cepu, aymamuHo8as KUCIoma, JU3UH,
yucmeun. Onmuuecxkas uzomepus amuroxuciom: D- u L-amunoxuciomor. duznueckue
CBOMCTBA aMHHOKHCIIOT. XHMMHYECKHE CBONCTBA aMHUHOKHCIOT Kak aM(pOTEPHBIX
OpraHUYeCKUX COCIUHECHUH, peakius IOJUKOHJICHC AU, OoOpa3oBaHWE IENTHIHON
cBs3U. buonorudeckoe 3HaueHNE aMUHOKHUCIOT. CHHTE3 U THIAPOJIN3 MENTHIOB.

benku xak npupoaubie nmoauMepsl. [lepBruyunas, BTOpudHas U TpETUYHAS CTPYKTypa
OcenkoB. XWUMHUUYECKHE CBOMCTBAa OEJKOB: THJIPOJIM3, JICHATypalus, KadeCTBCHHBIC
peaKIuy Ha OeJIKH.

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

JKCcNepUMEeHTAIbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX NMpeBpalleHnH

PactBopenue OenkoB B BOJie, JEHATypalusi OCJIKOB NMPU HArpeBaHUM, IIBETHHIC
peakiuu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «A30TCOepKaIne
OpraHUuYeCcKue COeIUHEHUs» U «Pacrio3HaBaHWe OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIDHBIE COCAUHEHMS

OCHOBHBIE TMOHATHUS XHUMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJTMMEPHU3ALIUHU, CPEIHSS MOJIEKYJIipHask Macca.
OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI — MOJMMEpU3alus U
NOJIMKOHACHcauus1. [lpedcmaenenue o cmepeopecyisipHocmu U HAOMOAEKYAAPHOU
cmpyKkmype noaumepos, 3a8UCUMOCMb CE8OUCME NOIUMEPOE OM UX MOAEKYIAPHO2O U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[Tonumepubie  matepuanbl.  [lmactmMacchl  (MOAMATUIIEH,  MOJUIIPOIIMJIEH,
NOJINBUHWIXJIOPU, MOJIACTUPOI, NOJINMETUIIMETAKPUJIAT, MOJIMKapOOHATHI,
noJIMATUIIEHTEpePTaNar). Y TUin3auus u nepepadoTKa MiacTHKa.

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

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

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUA BCIIECTB U UX HpeBpameHm“d

O3HaKoOMJICHHE C 06pa3uaMH IMPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IINIIACTMACC,
Kay49yKOB, PpCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Pacno3HaBaHue MmiIacTMacc v
BOJIOKOH).

PacuérHble 3agaun

Haxoxnenne MoneKyIsspHOil (hOpMYyIIbl OPraHUYECKOTO COSTUHEHUS TT0 MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJMSINIUX B €T0 COCTaB, HAXOXKICHHE MOJICKYJIIPHON (OpPMYIIbI
OpPraHUYECKOT0 COEIUHEHUs Mo Macce (00bEMY) MPOIYKTOB CTOPAHMS, [0 KOJIHUYECTBY
BemecTBa (Macce, OOBEMY) TMPOJAYKTOB PEAKIMH W/WUIM HMCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (OpPMYJIbI OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJIYYCHHS, OTIPEICICHUE JOJM BBIX0/1a TIPOAYKTA
pPEaKIUK OT TEOPETUIECKH BO3MOKHOTO.

Me:xnpeaMeTHble CBA3M

Peasmzanust MeXIpeOIMETHBIX CBSA3€H NPU H3YYCHUM OPraHUYECKOW XUMHUU
B 10 Ky1acce oCyIIeCTBISETCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK U MOHATHUM, PUHATHIX B OTACJIBHBIX NPEIMETAaX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmre ecTecCTBEHHO-HAy4YHbIE TOHSATHSA: SBJICHHE, HAy4yHbIM (akT, rumoTesa,
TEOpus, 3aKOH, aHajdu3, CHUHTE3, Kilaccupukauus, HaONIOJeHUEe, HW3MEpPEHUe,
HKCIIEPUMEHT, MO/IEJIb, MOJICIIUPOBAHUE.

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

buonorusi:  kierka, opraHu3M, OJKOcucTema, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA W TeTepOTPO(dHBIA TUN MNHUTAHUS, OpPOKEHUE,
(boTOCHUHTE3, IbIXaHHE, OCJIKH, YIIIEBOIbI, JKUPbI, HYKJIEUHOBBIE KUCJIOThI, (PEPMEHTHI.

['eorpacdusi: mose3Hple HCKONaeMble, TOILUIHUBO.

TexHOnorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IMUTAHUS, MOIOIINE
CpEIICTBA, MaT€pUabl U3 NCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMHH

AtoM. CocTaB aTOMHBIX sjiep. XUMHUECKU 31eMeHT. N3otomnbl. KopnyckynspHo-
B0JIHOBOU OYaAIU3M, O0BOUCMEEeHHAsT npupooa d1exkmpoHa. CTPOEHHE IJIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YHCIIa. DHEPTETUUECKUE YPOBHH U MOAYPOBHU. ATOMHbBIE
opoutanu. Knaccudukanus XMMHUUECKUX 3JIeMEHTOB (S-, p-, d-, f-amemenTsr).
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Pacnipenenenne 3JIeKTPOHOB MO aTOMHBIM OpPOUTANSAM, NPUHYUN MUHUMYMA IHEPSUlU,
npunyun Illaynu, npasuno Xynoa. DNEKTPOHHBIE KOH(PUTYpallud aTOMOB 3JIEMEHTOB
MEPBOTr0O—YETBEPTOIrO NEPUOOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUU, DJIEKTPOHHBIE
KOHpUTypaum HWOHOB. [lonamue 06 dHepeuu uoHU3AYUU, IHEPSUU CPOOCMBA
K 91eKmpOoHy. DIEKTPOOTPULIATEIbHOCTD.

Ilepuonnueckuit 3akoH u llepuonnueckas cucTeMa XUMHUYECKHX DJIEMEHTOB
J.. MengeneeBa. CBs3b mNepuoanueckoro 3akoHa u llepuogumyeckoil cucTeMbl
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOUW TEOPUEN CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHS] CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpynmaM W [epuoAaM. 3HAYEHHE MEPUOAMYECKOr0  3aKOHa
JI.1. Menneneena.

Xumuyeckass CBs3b. BHIBI XMMHYECKOM CBSI3M: KOBAJEHTHAs, HOHHA,
MeTayuinueckas. MexaHu3Mbl  00pa3oBaHUS  KOBAJICHTHOM  CBSI3M:  OOMEHHBIN
YU JOHOPHO-AKIENTOPHBIA. DJHEPTrUsi W JJIMHA CBs3U. [loNspHOCTH, HANpPaBIECHHOCTH
M HaChIIAEMOCTh KOBAJEHTHOW CBsA3UM. Kparneie cBa3u. Bonpopoanas cBs3b.
MexMONeKyIspHbIE B3aUMOIECHCTBHUS.

BajleHTHOCTP W BaJieHTHbIE BO3MOXXHOCTU aTOMOB. [ ubpuouzayus amomHbix
opoumaneti. CBSI3b 3JIEKTPOHHON CTPYKTYPBbI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuUMepe COeTMHEHUI 3JIEMEHTOB BTOPOTO IIEPUOA).

IIpencraBienne O KOMIUIEKCHBIX COeIMHEHUsAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOooOpa3oBarenb, Jura"abl. Koopounayuonnoe uucio. Homenxnamypa
KOMNJIEKCHbIX ~ COeOUuHeHull.  3HAYeHUEe KOMIUIEKCHBIX  coenuHeHuit. [lonsitue
0 KOOPJAMHAIMOHHON XUMHH.

BemectBa  MONEKYJIApHOTO M HEMOJEKYJISPHOTO  CTPOEHHUS.  T[HIbI
KPUCTAJUIMUECKHUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonsitTue o pgucnepcHbIXx cucremax. HWcTtuHHbIE pacTBOpbl. [Ipedcmasnenue
0 KoouoHsix pacmeopax. CriocoObl BBIPAKEHUSI KOHIIEHTPAIIMH PACTBOPOB: MacCOBas
JIOJIS1 BEIIECTBA B PACTBOPE, MOJISIpHAS KOHUEHTpalusa. HacblllleHHbIE U HEHACBIIIICHHBIE
pPacTBOpPBI, pACTBOPUMOCTh. KprcTalmoruaparsl.

Knaccudukanuss u HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUANIbHbBIC
HA3BaHU OTHEJIbHBIX MPEACTABUTEIECH HEOPTAHNYECKUX BEILIECTB.

Knaccuduxarms XuMruaeckux peakiuii B HEOPraHWIECKON M OPTaHUYECKON XHUMHUH.
3aKOH COXpAaHEHUsI MACChl BEMIECTB; 3aKOH COXPAHEHUSI W MPEBPAIICHUS SHEPrUU
Ipyu  XUMUYECKUX  peakuusx. TemioBble APPEeKTbl XUMHUYECKUX  PEaKIuil.
TepMoXuMUYECKUE YPABHEHUS.

CKopoCTh XMMHUYECKON peakiuu, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakinu. Karanus u kataau3aTtopsl.

OOpatumple U HeoOpaTUMBIE pPEAKIMU. XHWMHUYECKOe paBHOBecue. Koxcmanwma
xumuyeckoeo paenogecus. DaKTOppl, BIUAKOLIME HA [OJ0XKEHUE XHUMHUYECKOIO
paBHOBECHUA: TeMIepaTypa, HaBJI€HWE M KOHUEHTPAIMA BEIIECTB, YYaCTBYIOIIUX
B peakuuu. [Ipunmun Jle Hlarense.
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Onextposmtuueckas aucconuanusi. CHibHbIE U cladbie 3JeKTponuThl. CTETeHb
nucconanuu. HMouwnoe npouszsedenue 600vi. Cpena BOIHBIX PACTBOPOB: KUCJIOTHAS,
HeWTpanbpHas, menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus comei.
Peakiiuu nonHoro oomeHa.

OKUCANTETBLHO-BOCCTAHOBUTENbHBIE peaknuu. CTeneHb OKUCIeHUsA. OKUCIUTEND U
BOCCTAHOBUTEN. [Ipo1iecchl OKMCIEHNs M1 BOCCTAHOBIICHUS. BaxkHENIINE OKUCIIUTENN U
BOCCTAaHOBUTENN. MeTO/ 3JEKTPOHHOIr0 OanaHca. DIEeKTPOIN3 pacTBOPOB U PACILIIaBOB
BEILIECTB.

JKCIepPUMEHTATbHbIC METOIbI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

Pa3noxenue mnepokcuaa BOAOpOAA B MPUCYTCTBUU KaTalu3aTopa, MOJEIH
KPUCTAIUTMYECKUX PEHIETOK, MPOBEACHUE peakluii HMOHHOTO OOMEHa, OIpe/eieHHe
Cpellbl PaCTBOPOB C IOMOIIBIO UHANKATOPOB, H3yUYEHUE BIMSHUS PA3IMYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMUYECKON PEAKIUHU U TIOJIO)KEHHE XUMUYECKOTO PAaBHOBECHSI.

Heoprannuyeckas xumus

[Tonoxxenne HemerauioB B Ilepuogmyeckold CUCTEME XUMHUYECKUX HJIEMEHTOB
J.. MeHnneneeBa M OCOOEHHOCTH CTPOCHHUS HMX aToMoB. DU3HYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha TMpUMeEpe KHuciopona, cepbl, docdopa u
yrieponaa).

Bomopon. Ilomydenue, Qusnueckue U XUMHUYECKHME CBOMCTBA: peakiuu
C METaJUIaMH ¥ HEMETAJUIaMHU, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mnpunsl. TonaugHvle
91eMeHmbl.

lanorensl. Haxoxxnmenue B mpupoje, CmocoObl MOMydeHus, (HU3NYECKUe u
XAMUYECKUE CBOMCTBA. ['amoreHoBogopoAbl. BaxHeHnne KucIopoacoaepKaniyue
COCIIMHEHUS TaJloreHoB. JlabopaTopHbIE W TMPOMBINIJICHHBIE CHOCOOBI TMOJYYCHUS
rajioreHoB. [[puMeHeHre rajJoreHoB U UX COEAUHEHUM.

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

Cepa. Haxoxaenue B mpupojie, CriocoObl MoayueHus, PU3NIeCKUe U XUMUUECKUE
cBorictBa. CepoBonopo, cynbbuabl. Okcup cepri(1V), okcua cepoi(VI). Ceprucras u
CEpHasi KUCJIOTHI U UX cou. OCOOEHHOCTH CBOMCTB CEpHOI KUCIOTHI. [IpuMeHeHue cepbl
U €€ COCIMHCHUM.

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

®ochop. Haxoxnenue B mnpupoae, CHocoObl MOAydYeHHs, (HU3NUECKUE
u xumuueckue coiictBa. @ochunbl u pochun. Oxcuanl pocdopa, pochopHas KuciIoTa
nu e€¢ comu. Memagocghopnas u nupogocgopras kKucromoel, gocgopucmas
u gocpoprnosamucmas kuciomol. Ilpumenenue Qochopa W €ro COeIUHEHUH.
docdopHbIe YI0OpEHUSI.
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VYriepoa, HaxoxJeHue B npupoze. AoTponHbeie Moaudukanuu. Ousnueckue u
XUMHYECKHE CBOMCTBAa TPOCTBIX BEIIECTB, OOpa30BaHHBIX yriaepojaoM. Okcun
yraepoaa(ll), okcua yraepona(IV), yrogpHas kuciora U €€ coiau. AKTUBHPOBAHHBIM
yIroJib, aocopoyus. Pynnepenvi, epagen, yerepoonvie HanompyodOxu. IlpuMeHeHUE
IPOCTHIX BEIIECTB, 00pa30BaHHBIX YIIEPOJIOM, H €r0 COEAUHEHUH.

Kpemunii. Haxoxknenne B npupoae, CcrnocoObl ModMydeHus, (HU3nIecKue
u xumuueckue cpoictBa. Oxcup kpemHusi(IV), kpeMHueBas KUCIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coequHeHnil. CTEKII0, ero Mojay4yeHHe, BUIbI CTEKIIA.

[Tonoxxenne wmetamwioB B llepuonnueckodl cHCTEME XHUMHYECKHX SJIEMEHTOB.
Oco0OEHHOCTH CTPOCHHMS NEKTPOHHBIX 000JI0YEK aTOMOB METAIUIOB. Pacnpocmpanenue
XUMUYECKUX DNIeMEeHmMOo8-Memainog 6 3emuou kope. OOmue (usnueckue CBONCTBA
MetasuioB. [Ipumenenre MetamioB B ObITYy U TexHUKE. CIUTaBbl METAJIIOB.

DJIEKTPOXUMHUUECKUN psii HampsKeHU meTtauioB. OO0mme cnocoObl MOTy4YeHUs
METAJUIOB: THAPOMETAJUTYPIrusl, MUPOMETALIYPTHs, JieKTpoMeTanyprusa. llonstue
0 KOoppo3u# MeTaiioB. CriocoObl 3aIUThI OT KOPPO3UHU.

O6mass xapakrepuctuka wMetawioB |A-rpynnsl  Ileproguyeckoil  cucTemsl
XUMHUYECKUX 3JeMeHTOB. Hatpuil u kamwmii: mosydeHue, (pU3NYECKUEe M XUMHUYECKUE
CBOMCTBA, IPUMEHEHHE IPOCTHIX BEUIECTB U UX COCIUHEHUMN.

O6mras xapakrepuctuka wetaioB |lIA-rpynmer  [lepuogudeckoit  cucTembl
XUMHUYECKUX DJIEMEHTOB. Maruuii u KaJiblUii: mojdyuyeHue, GU3n4ecKue U XUMUYECKUe
CBOIWCTBA, MPHUMEHEHUE IPOCTHIX BEIIECTB M MX coeAuHEHHH. JKECTKOCTH BOABI U
CIIOCOOBI €€ YCTpaHESHHUS.

AMIOMUHMIA: TIONMy4YeHUe, (PU3NYECKUe U XUMUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTOTO BEUIECTBA U €ro coequHeHUu. AM(pOTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OO0miast  xapakTepucThka  MeTauioB  moOouHbix  noxarpynmn  (B-rpymm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3MUEeCKUEe M XMMHUYECKHE CBOWCTBA XpoMa MU €ro coeauHeHuil. OKCUabl u
ruapokcuasl  xpoma(ll), xpoma(lll) u  xpoma(VI). XpomaTsl U AUXpOMATHI,
VX OKHCJIUTEbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

OU3MYECKUEe U XMMUYECKHE CBOMCTBA MapraHiia U €ro coequHeHui. Baxueimme
coenuHenus  mapranna(ll), wmapranuna(IV), wmapranna(VI) wu  wmapranma(VID).
[IepMaHranar kanus, €ro OKUCIUTEIbHBIE CBOMCTBA.

@u3nueckue M XHUMHUYECKHE CBOMCTBA Kejne3a U ero coenuHeHud. OKCHIBL,
rugpokcuasl U conu xkeneza(ll) m xeneza(Ill). IlomydyeHue u mpUMEHEHHE Keje3a
Y €ro CIUIaBOB.

du3nyecKkne U XUMHUYECKHE CBOWCTBA Menu U €€ coequHeHuiu. llomydenue
Y IIPUMEHEHUE MEJIU U €€ COEUHEHHU.

[uuk: nonyyeHue, GU3HMUECKUE U XUMUYECKHe CBOMCTBA. AM(pOTEpHbIE CBOMCTBA
OKCHJA Y TUJIPOKCUIA LIMHKA, TUAPOKCOKOMIUIEKChl IMHKA. [[pruMeHeHne HuHKa U €ro
COEJIMHEHUM.
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JKCcNepUMeHTAIbHbIE METO/IbI N3y4YeHHs BellleCTB M MX NMpeBpalieHui

Nzydenne oOpa3lioB HEMETA/UIOB, TOpeHHE cepbl, ¢ocdopa, Keneza, MarHus
B KUCJIOPOJE, U3YUCHUE KOJUIEKINHU « MeTallIbl ¥ CIUIaBbl», B3aUMOJICUCTBUE IIETOYHBIX
U IIEJOYHO3EMENIbHBIX  METAJUIOB €  BOAOW  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJECICTBUE LIMHKA U YKEJI€3a C PACTBOPAMHU KHUCIIOT U IIEJIOYEH,
KaueCTBEHHbIC PEAKI[MM Ha HEOPraHMYEeCKUE aHMOHBI, KATMOH BOJOPOJA U KATHOHBI
METAJIJIOB, B3aUMOICCTBUE THAPOKCUIOB ATFOMUHUS U IMHKA C PAaCTBOPAMH KUCJIOT U
1IeJI04Ye, pelICHUE SKCIePUMEHTANBHBIX 3a7auy 1o Temam «l'amoreHsl», «Cepa u e
COCIMHEHUS», «A30T U Pocop U UX COeNMHEHUS», «MeTauibl IIaBHBIX MOATPYIIID,
«Metamibl TOOOYHBIX TOATPYIIID.

XUMHUSA U )KU3Hb

Ponp xumum B oOecreyeHUM YCTOMYMBOIO pa3BUTHS ueloBedecTBa. [loHsTHE
O HAy4YHBIX METOJIaX MO3HAHUS W METOJO0JIOTMU HAy4YHOro uccieioBaHus. Hayunbie
NPUHIUIBL  OpraHU3allMd XUMHUYECKOTO MPOU3BOJACTBA. I[IpOMBINIIIEHHBIE CHOCOOBI
MOJIYYCHHUS] BAXKHEWIUX BEIIECTB (HA MpUMEpe MPOM3BOJCTBA aMMHaKa, CEPHOM
KHUCJIOTBI, MeTaHoJya). [IpombllieHHbIE CIOCOOBI TMOJYYEHHUS METAJUIOB U CIUIaBOB.
XUMHUECKOE 3arpsi3HEHHE OKpYKaIoIllel Ccpenbl W ero mnoclenctBus. [lpobiaema
nepepabomku o0mxo0008 u nooouHvlx npooykmosg. Pollb XuMHM B 00eCreYeHUU
AHEPIreTUYECKON 0€30MacHOCTH. [IpuHyunsl «3e1EHOU XUMUUY.

Xumusi ¥ 310pOBbe uenoBeka. JIekapcTBeHHbIe cpenicTBa. [IpaBumna ucnoias3oBaHus
JIEKapCTBEHHBIX MPENapaToB. Poiib XUMUU B Pa3BUTUN MEIUIIHBI.

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

Kocmernueckne wu mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuna
0€30MacHOr0 UCTOJIb30BaHUSI MpenapaToB OBITOBOM XMMHUHU B MOBCEHEBHON KU3HHU.

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

XuMHUsl B CEITbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEPaAJIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIHMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KepaMHKa.
Mamepuanwi 0ns snexkmponuxu. Hanomexnonozauu.

PacuéTHble 3ag1aun

Pacuérel: Maccel BemiecTBa WM 00BEMA Ta30B MO HU3BECTHOMY KOJIHMYECTBY
BEILIECTBA, MAcce MU O0OBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MaCChl
(00BEma, KOIMYECTBA BEIECTBA) MPOIAYKTOB PEAKIMH, €CIU OJHO W3 BEIICCTB UMEET
npuMecu, Macchl (00b€Ma, KOJIMYECTBAa  BEIIECTBA)  NPOAYKTa  PEAKIUH,
€CIIM OJHO W3 BEIIECTB JAaHO B BHUJIE PACTBOpPA C ONPEINECIEHHOW MacCOBOM HOJIEW
PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM M MOJSPHOM KOHIIEHTPAlMK BEIIECTBA
B PacTBOPE, AOJIM BBIXO/a MPOAYKTA PEAKIIUHA OT TEOPETUIECKH BO3MOYKHOTO.

MesxknpeaMeTHbIe CBA3H
Peanuzanus MexXnpenMeTHbIX CBA3€H MPU M3YYEHUHW OOIeld U HEOpPraHMYeCcKOou
xumun B 11 kiacce ocylIeCTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-
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HAyYHBIX TMOHATHH, TaK ¥ MOHATHH, MPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBECHHO-
HAyYHOTO IUKIIA.

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

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

buonorusi: knerka, opraHusm, sKocucteMa, Ouocdepa, MeTabOIU3M, MaKpO-
U MUKDPODJIEMEHTBHI, OCJIKH, >KHUPBI, YTJICBOJbI, HYKJICHHOBBIE KHCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIIECTB U IMIOTOK YHEPTUN B IKOCHCTEMAX.

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

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

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM € CHCTEMHO-AEATEIIBHOCTHBIM IOAXOAOM B  CTPYKTYypeE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpenMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIETO
o0pa30BaHUs BBIICJEHBI CIEAYIONUME COCTABISIONIME: OCO3HAHHE OOYYarOIIMMUCS
POCCHIMCKOW  TPAXKIAHCKOM  MACHTUYHOCTH; TOTOBHOCTH K  CaMOpPAa3BUTHIO,
CaMOCTOATENILHOCTH U CaMOOTIPEJCJICHUIO; HaJIUYMe MOTHBAIMU K OOY4YEHHIO;
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS IPUHATHIMU B 00I1IECTBE
MpaBUJIaMH W HOPMAaMH T[OBEACHHUS; HAIWYWE MPABOCO3HAHUS, SKOJIOTHYECKOU
KYJbTYPBI; CHOCOOHOCTh CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUsS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh  ONbITA [O3HABATEJILHOM M  MPAKTUYECKOW  JAESATEIbHOCTH
0Oy4JaronIuxcs B MPOIECCE peaau3aliu 00pa3oBaTEIbHON EITeIbHOCTH.

JInvyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUsS»  OTPAXKAIOT
chOpPMHPOBAHHOCTh  OIbITAa [MO3HABATEIIbBHOW M  MPAKTUYECKOM  JIeITeIbHOCTH
0Oy4JaronMxcs B MPOLECCE peATTM3ALMKN 00pa30BaTENbHON JEATEIbHOCTH, B TOM YHCIIE B
YacTH:

1) rpaKaaHCKOr0 BOCTIMTAHUS:

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

IPEICTABICHHS O COLMAIBHBIX HOPMAaxX M MPABUIAX MEXIMIHOCTHBIX OTHOIIEHUI
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATCIHHOCTH NMPH CO3MaHUU YUIeOHBIX
IPOCKTOB, PEIICHWH YYeOHBIX W IMO3HABATEIbHBIX 3aad, BBIIOJHEHHH XHMHYECKUX
9KCIICPUMEHTOB,;

CIOCOOHOCTH OHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JTOTUKY U apTyMEHTHI
JPYTUX MPU aHATU3E PA3TUYHBIX BHIOB YIeOHOU JACSITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS:

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

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

UHTEpECa U II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUHM U MOCIEAYIOLIEM aHaIU3e
uH(OpMAIUKU O MEPEAOBBIX TOCTHHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO IMOBEACHUS;
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CIIOCOOHOCTH OIICHMBAThb CHUTyalluW, CBA3AHHBIC C XHMHWYCCKHMU ABJICHUAMU,
N IIPUHUMATDb OCO3HAHHLIC PCIIICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI
N ICHHOCTH,

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

4) dopMupoBaHNs KyJbTYPHI 310POBbSI:

MOHMMAaHHUS IEHHOCTE! 3J0pOBOT0o U 6e30macHOro oopasa Ku3HU, HEOOXOIUMOCTH
OTBCTCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3MYECKOMY W TICUXHUYCCKOMY
3JI0POBBIO;

coONMoficHUs TpaBuUi  Oe30macHOro oOpalleHHus C BeEIleCTBaMH B OBITY,
MTOBCEHEBHOM JKM3HU, B TPYJAOBOH JICITCILHOCTH;

MOHUMAaHHMS LIEHHOCTH TMPaBUJl MHIAUBUIYAIBHOTO W KOJJIGKTUBHOTO OE30I1aCHOTO
MOBEJICHUS B CUTYAIUSX, YIPOXKAIOIIUX 370POBBIO 1 KU3HU JTIOJICH;

OCO3HaHMsI TIOCJICICTBUH W HENPUITHS BPEIHBIX NPHUBBIYEK (yHmoTpeOeHUs
QJIKOT'0JIs, HAPKOTUKOB, KypEHHUS);

5) Tpy/A0BOIo BOCTIMTAHUS :

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

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PCIICHUM MPAKTHYECKUX 3aad COIHAIbHOU
HaMpaBJIEHHOCTH (B paMKaX CBOEIO Kjacca, IIKOJIbI);

HHTEpeca K MPAKTHYCCKOMY U3YUEHHUIO TPOGECCHiA Pa3InIHOIO PO/Ia, B TOM YHUCIIE
Ha OCHOBE MPUMCHEHUS NMPEIMETHBIX 3HAHUN 110 XUMUH;

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

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAIbHOM TPACKTOPHUH 00pa30BaHus,
Oynmymieii mpodeccuu M peaaM3alMyi COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTEPECOB U TMOTPEOHOCTEH
00I11eCTBA;

6) IKOJIOrH4eCcKOro BOCIIMTAHMA:

AKOJIOTMYECKU  II€JIECOO00Pa3HOr0 OTHOIICHUS K TIPUPOJIE KaK HCTOYHUKY
CYIIECCTBOBAHMS KHU3HU HA 3€MIIE;

MMOHUMAaHUS TJIO0AJBLHOIO  XapakTepa JKOJOTHMYECKUX IpoOJieM, BIHSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSHUE MPUPOTHON U COLIMATBHON CPEIbL;

OCO3HaHMSI HEOOXOAMMOCTH HCIIOJIB30BAaHUS JOCTYIKCHHA XHMHHU ISl PCIICHHS
BOIPOCOB PAMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NMPUHOCIIIUX BpEI OKPYNKAIOWIEH MPUPOTHOU
cpelne, yMEHHUS TMPOTHO3MPOBATH HEOIATONMPUSATHBIE HKOJIOTHYECKHE TIOCIESACTBUS
MPEANTPUHUMAEMBIX JICUCTBUN U TIPEIOTBPAIATh UX;

HAJIMYMS PA3BUTOIO SKOJIOTUYECKOIO MBIIUICHUS, JSKOJOTMYECKON KYJIbTYPHI,
ONBITAa JEATENIBHOCTH JIKOJOTMYECKOM HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B TIO3HABATEIHLHON, KOMMYHUKATUBHOW M COIMAIILHON MPAaKTUKE, CIOCOOHOCTU H
YMEHUS aKTUBHO MPOTHBOCTOATH UICOJIOTHH XeMo(poouu;
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7) IEeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CreM(DUKN XUMHUH KaK HAyKW, OCO3HAHHS €€ posid B (HOPMHUPOBAHUH
paIMOHaJIPHOTO HAyYHOTO MBINUICHUS, CO3JaHWHM IEJIOCTHOTO  TPECTABICHUS
00 OKpy’KaroIeM MHUpE Kak O €IMHCTBE MPUPOBI M YEIOBEKA, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHNH MPoOJIeM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS,

yOexKIEHHOCTH B 0CO00M 3HAUMMOCTH XMUMHUU JIJIsI COBPEMEHHOM IIMBHIITN3AIIAN: B €€
TYMAaHUCTHYECKOW HANPABICHHOCTH M BAXHOW pONM B CO3MaHUA HOBOW 0asbl
MaTepUANTbHOU KYJbTYpPHI, B PEIICHUN TIOOATBHBIX MPOOJIEM yYCTOWYHUBOTO Pa3BUTHS
YeJI0BEYECTBA — CBIPHEBOM, YHEPTETHUECKOM, MTUIIIEBON M SKOJIOTHYECKO 0€3011acCHOCTH,
B Pa3BUTHH MEAMIIMHBI, OOCCTIICUCHUH YCJIOBHM YCIICITHOTO TPyJa M IKOJOTHYCCKU
KOM(OPTHOM >KU3HU KaXKOTO YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOTy4yaeMbIe
3HAHUS IS aHAJIM3a U OOBSICHCHHS SIBJICHUH OKPYIKAIOMIETO MUPA M TPOUCXO/ISIINX
B HEM M3MEHEHWH, YMEHHS JejlaTh 00OCHOBAHHBIC 3aKIIFOUCHHUS HAa OCHOBE HAYYHBIX
($haKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TIOTYyYEHHUS TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUUYECKUE 3HAHUS JJI PEIICHHUS
po0JIeM B PEATbHBIX KU3HCHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHUIO0, UCCIIE0BATEIBCKOM e TEIbHOCTH,

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHHIO U CaMOOOpPa30BaHMUIO,
K aKTHBHOMY IOJIYYCHHIO HOBBIX 3HAHUU 1O XMMHHU B COOTBETCTBUU C JKU3HCHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTAM Tpyda B pa3iau4HbIX cdepax mpodeccuoHaTIbHON
e TeTLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIE PE3YJIBTATBl OCBOCHMSI MPOTPaMMBlI IO XUMUU Ha YPOBHE
CpeaHero oo11ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTSI (dbopmHpoBaHUs MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOUIEHAYYHbIE TMOHATUS, OTPAXKAIOIIUE
LEJIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CHELU(PHUKY METOIOB MIO3HAHHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKax (Marepusi, BELIECTBO, dHEPIHs, SIBJCHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (paKkT, IPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEOBAHHE,
HaOJI0/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHble Y4YeOHbIe JeWCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,
peryisiTuBHbIE), o0ecreunBaomuye GopMupoBaHue (GyHKIMOHATBHOM IPaMOTHOCTU U
COLIMaJIbHON KOMIETEHIIMHA 00Y4arOIINUXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl MCIIOJIb30BATh OCBOEHHBIE MEXIMCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpPCAJbHbIE y4eOHbIE JAEHCTBUS B MO3HABATEIILHON
Y COLIMATIbHOU MPAKTHKE.
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MeranpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YUEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMU.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJoruueckue aeiicTBHA:

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

ONPEAETATh LEIU ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTD PE3YJbTAThI ICITEILHOCTH C MTOCTABIEHHBIMU LEISIMU;

MCII0JIb30BaTh MPU OCBOECHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIICHUS: BbIJICIIATh
XapaKTepHbIE MPU3HAKU TOHATHUN W YCTaHABJIMBATH WX B3aMMOCBS3b, HCHOJIb30BaTh
COOTBETCTBYIOIIHNE MOHATHUSA JJIs1 OOBSICHEHUS OTJICTbHBIX (PAKTOB U SIBJICHUI;

BBHIOMpATh OCHOBAHUSI U KPUTEPUM I KJIACCU(UKAIMU BEIIECTB U XUMHUYECKUX
peakuuii;

YCTaHABJIMBATh NPUUYUHHO-CIICACTBEHHBIE CBS3U MEXKIY U3YYA€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PaCCyXICHUS! (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIIOTUN),
BBISIBJISITH  3aKOHOMEPHOCTH UM IPOTHUBOPEUYMST B PACCMATPUBAEMBIX  SIBJICHHUSX,
dhopMyIIMpPOBaTh BHIBOJIBI M 3aKTFOUCHUS,

NPUMEHATh B IMPOLECCE IMO3HAHHUS HCHOJIB3YEMbIE B XWUMHUHM CHMBOJWYECKHE
(3HAaKOBBIE) MOJIECIIH, TPEOOPA30OBLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKHI 3HAK
(cuMBOJI) SIeMeHTa, XuMuueckas (opMmylsia, ypaBHEHHE XUMUUYECKOM peakiud —
MIPU PEIICHUH YYEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JIS BBISIBICHUA XAPAKTEPHBIX IPU3HAKOB H3YYaEMbIX
BEIIECTB U XUMHUYECKUX PEAKLIHH.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIAICTh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHiA;

(dbopMyTUpOBATh LENH U 33a4H WCCIIECIOBAHUS, HCIIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(hOPMYITUPOBAHHBIEC BOIIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JIsi (POPMUPOBAHUSI THUMOTE3BI MO MPOBEPKE MPABMIHBHOCTU BBICKA3bIBAEMBIX
CYKIECHHUM;

BJIa/ICTh HABBIKAMU CAMOCTOSTEILHOTO IJITAHUPOBAHUS U MPOBEACHUS YUCHUIECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHSI HAOMIOaTh 3a XOJIOM IIpoliecca,
CaMOCTOSATENILHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OpPMYyIUpOBaTh OOOOIICHHS U
BBIBOJIBI OTHOCHUTEILHO JIOCTOBEPHOCTH PE3yJbTaTOB WCCIICIOBAHUS, COCTABISThH
000CHOBaHHBIN OTYET O TIPOJIETaHHON padoTe;

MpUOOPETATh OMBIT YUEHUYECKON UCCIIeI0BATEILCKON U MTPOCKTHOM JIeATeTLHOCTH,
MPOSIBJISITH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 33714, MPUMEHEHUIO PAa3IMYHBIX METO/I0B ITO3HAHMSI.

Pabora ¢ undpopmanueii:
OPUEHTUPOBATLCA B PA3IUYHBIX MCTOYHHUKAX WHOOpManMM (Hay4HO-MOIMYyJspHas
JUTEpATypa XUMUYECKOTO COJEp>KaHUs, CIIPaBOYHbIE mocobusi, pecypchl HTepHETA),
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aHAJIN3UPOBaTh MH(OPMALIUIO Pa3IMYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HENMPOTHBOPEYUBOCTH;

(opMyIHUpPOBATH 3aIPOCHI U IPUMEHSATH PA3IUYHBIE METOABI IIPU TIOUCKE U OTOOPE
uH(pOpMaIuu, HEOOXOIUMOM JIJIsl 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 Kaue€CTBE CPEACTBA MpU pabOTE C XUMHYECKON
uHpopMaluen: IPUMEHATh MEeXIpeIMETHbIE (PU3NYECKUE U MATEMAaTUYECKUE) 3HAKU U
CHUMBOJIBI, (hOpMyIIbI, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCII0JI30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIAHOCTH.

KoMMmyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCCTBHS:

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

BBICTYIIaTh C TPE3CHTAIlMed pe3yJbTaTOB IMO3HABATEIIBHONH JCATCIILHOCTH,
MOJIyYEHHBIX CaMOCTOSITCIIBHO WM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJHCHHUH
XUMHYECKOTO OSKCICPHUMEHTa, IPAKTUYCCKOH padOThl IO HMCCICIOBAHUIO CBOMCTB
U3yYaeMbIX BEIIECTB, pealM3ali Y4eOHOTO MpoeKTa, W (OPMYIHpPOBATH BHIBOJIBI
10 pe3ysibTaTaM MPOBEACHHBIX HCCIICIOBAHUIA IMyTEM COTJIAaCOBAHMS IMO3UIUH B XOJC
oOcyxeHust 1 0OMeHa MHEHHSIMU.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeHCTBUS

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIISAITh CBOIO  [MO3HABATEIbHYIO
JeSITENIbHOCTh, Ompenensiss e€ I[end W 3aJadd, KOHTPOJIMPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh NPEIaraeMblii alTOPUTM JA€UCTBUN IIPU BHIMOJIHEHUN
y4eOHBIX U HCCIEOBATEeIbCKUX 3a7a4, BbIOMpaTh HauOosiee 3PGEeKTHBHBIA CHOCOO
UX pemieHus ¢ y4€TOM TMOJNyuYeHHs HOBBIX 3HAHMH O BEIIECTBAX U XUMHUYECKHX
peaxuusx;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JIEATEIBHOCTH Ha OCHOBE CaMOaHajau3a
U CaMOOLICHKH.

[IpenmeTHbIC PE3yIIbTaThI OCBOCHUSA IPOrPaMMBbI o XUMHAH
Ha yriayOJ€HHOM YpOBHE Ha YPOBHE CpeIHEro oOmero o0pa3oBaHUS BKIIOYAIOT
cnenuduueckue A ydeOHOro mpenMera «XUMHS» HaydHbIe 3HAHUS, YMEHUS H
CTHIOCOOBI JCHCTBHI MO OCBOCHHIO, MHTEPIPETAIIMU U MPEOOPa30BAHUIO 3HAHWH, BUIBI
JESTEIIbHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUHM B Pa3IUYHBIX
yU4EOHBIX CUTyallMsIX, a TaKKe€ B pEAIbHBIX J>KU3HEHHBIX CHUTYyalHsX, CBSI3aHHBIX
c Xxumuen. B mporpamme mo XuMuM NpeaMETHBIE PE3YNIbTAThI MPEACTABICHBI 10 T0/1aM
U3YYCHUS.
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INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHUsD) OTPaKarorT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE WM 3HAYEHUHM OPraHUYECKOW XUMUU
B CHCTEME €CTECTBEHHBIX HAayK U €€ pOJM B OOECIECUEHHH YCTOMUYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, IHEPreTHYeCKOM W MHILEeBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DJHEPrUU, B OOECHNEYEHUU PAIMOHAIBHOTO MPUPOAONOIb30BAHMUS,
B (D OPMUPOBAHUM MUPOBO33PEHHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAK)KE IKOJIOTUUECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 3/IOPOBBIO ¥ IPUPOTHON CPEJIC;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUN, KOTOPAasl BKJIKOYAET: OCHOBOIIOJIATAIOIIINE
MOHSATHUS — XUMHUYECCKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAst 000JI0UKa aToma, S-, pP-, d-
aTOMHBIE OpOUTaIu, OCHOBHOE M BO30YXAEHHOE COCTOSIHUSI aTOMa, TMOpUIHU3alUs
aTOMHBIX OpOUTANICH, NOH, MOJIEKYJIa, BAJICHTHOCTD, AJIEKTPOOTPUIIATEIILHOCTh, CTENIEHb
OKHUCJICHUSI, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIM 00BEM, YTIIEpOAHBIH
CKelleT, (PyHKIMOHAJIbHAS TPYIINa, pajaukan, CTPYKTypHble (Gopmyssl (pa3BEpHYTHIE,
COKpaIll€HHbIE, CKEJCTHBbIC), HW30MEpHUsl  CTPYKTypHass W  NIPOCTpPaHCTBEHHAas
(reomeTpuyeckas, onmuueckas), H30MEPbl, TOMOJIOTUYCCKUN psJl, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPOJ- U a30TCOJAEPKAIIUE OPraHUYECKUE COCAUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. MenpaeneeBa, Teopusi CTPOCHHSI OPraHUYECKUX BEIIECTB
A.M. byrnepoBa, 3aKOH COXPAaHEHHUS MacChl BEUIECTB, 3aKOH COXPaHEHUsS U
MpEBpAIEHUs PHEPTUU MPU XUMHUYECKUX PEAKIIUSX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM
A3bIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAILME B OCHOBE TOHUMAHHMSI IPUYUHHOCTHU
U CHUCTEMHOCTHM XUMHUUYECKUX SIBJICHHWH; MPEICTABICHUS O MEXaHM3MaX XWMHYECKUX
peakiui, TePMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHMUS,
O B3aMMHOM BIIUSSHUM aTOMOB M TPYIIl aTOMOB B MoJeKyJaxX (MHAYKTHUBHBIN U
Me3oMmepHbii 3 dexThl, opuentantel [ uw Il poma); dakTomoruueckue CBeaCHUS
O CBOMCTBaxX, COCTaBe, IMOJYYCHUHM U O€30IaCHOM MCIOJIb30BAHUM BaKHEHIIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON NEATEIbHOCTH YeJOBEKa, OOIIMX
HAay4YHBIX TMPUHIIMIAX XUMHUYECKOr0 TPOM3BOJICTBA (HA TpUMEpe MPOU3BOJCTBA
MeTaHoJIa, epepaboTKku HEPTH);

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

c(hOpPMHUPOBAHHOCTH YMEHHUIA:

WCIIOJB30BaTh XHUMHUYECKYIO CHMBOJIMKY [IJII COCTAaBICHUS MOJEKYJISPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEJIETHBIX) (GOPMYJ OpPraHUYECKHUX
BEIIIECTB;

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKUX PEAKIUA M PACKpPbIBaTh HUX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO

24



Pa6ouas mporpamma | Xumust. 10—11 kiaccesl (yriyOJI€HHBIA YPOBEHB )

OaslaHca 3THX peaKkIHil, peakuii HIOHHOTO OOMEHa MyTEM COCTaBIEHUS MX MOJHBIX U
COKpaILEHHBIX HOHHBIX YPABHEHHU;

U3rOTaBIIMBaTh MOJEIHA MOJIEKYJI OPraHMYECKHX BEHIECTB I HILTIOCTPALIMU
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCTh YMEHUW: yCTaHABIWBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO WX COCTABY M CTPOECHUIO K OINpPEAEIEHHOMY KiacCy/TpyIe
COCJIMHEHUN, Oagamb UM Ha3BaHUs 1Mo cuctematudyeckoil HomeHknatype (IUPAC) u
npueoOums TPUBHAIBHBIE HA3BAHWS JUIsl OTACIIBHBIX IMPEACTABUTENEH OPraHMYECKHX
BEIIECTB  (OTWJIEH, AaUETWICH, TOJYyOJd, TJUUEPUH, OTWICHIJUKOIb, (EHOJI,
dbopManbaerua, ameraibAeTHA, AaleTOH, MypaBbHHAs KHCIOTa, YKCyCHas KHUCIOTa,
CTEapUHOBAsl, OJIEMHOBAs, NAJIbMUTHHOBAs KHCIJIOTHI, IJIMIWH, AJIAHWH, MaJIbTO34,
bpyKTO3a, aHWINH, IUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOI U JPYTHE);

c(OPMUPOBAHHOCTh YMEHHUSI ONPEIENIATh BUJ XUMHUUECKON CBSI3U B OPraHUYECKHUX
COEJIMHEHUAX (KOBaJEHTHAsl U MOHHAsS CBSI3b, G- U T-CBSI3b, BOJAOPO/IHAS CBS3b);

c(OOPMUPOBAHHOCTh yYMEHUSI MPUMEHATHh TMOJOXKEHUA TEOPUH  CTPOEHUS
opranndeckux Bemects A.M. byrtnepoBa misi OOBSICHEHUS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMUYECKUE CBOMCTBA TUIUYHBIX IPEACTABUTENECH PA3INYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LHMKJIOAJIKAHOB, AJKEHOB, AJKAJIWCHOB, AJKWUHOB, apOMATHYECKHUX
yIJIE€BOJIOPOAOB, CHHPTOB, ajbJAECTUAOB, KETOHOB, KapOOHOBBIX KHCIOT, HPOCTBHIX U
CIIOXHBIX 3(UPOB, >XKUPOB, HUTPOCOCAMHEHUH W aAMHUHOB, AMHUHOKHCIIOT, OEIKOB,
yraeBoAoB (MOHO-, M- M MOJHMCAXapPHUAOB), WLIIOCTPUPOBATh T'€HETHYECKYIO CBS3b
MEXIy HUMHU  YPaBHEHUSIMHU COOTBETCTBYIOIINX XUMHYECKUX peaxkuun
C MCTOJB30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh YMEHHUS MOATBEPKIATh HA KOHKPETHBIX IMPHUMEPAX XapakTep
3aBHCHUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCIUHEHHHM OT KPaTHOCTH U
THUIa KOBAJEHTHOU CBS3H (G- M TT-CBSI3M), B3AMMHOI'O BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh MCTOUYHUKH YTJIEBOJOPOJAHOIO
ChIpbs (He(Th, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro MepepadoTKH M MPAKTUUECKOE
MpUMEHEHUE POYKTOB MEPepadOTKH;

c(hOpMHUPOBAHHOCTH BJIJCHHS CUCTEMON 3HAHUI O €CTECTBEHHO-HAYUYHbBIX METOAAaX
MO3HAHUS — HAOJIIOJICHUH, U3MEPEHUH, MOJCIUPOBAHUHU, HKCIIEPUMEHTE (pEeaibHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHATH 3TH 3HAHUSI;

c(OPMUPOBAHHOCTh YMEHHMSI TNPUMEHATh OCHOBHBIE OIEPALMH MBICIUTEIbHON
NESTEIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3allHIo,
BBISIBJICHUE NPUYUHHO-CIICICTBEHHBIX CBA3C€H — JUIsl U3YyYEHUS CBOMCTB BEILECTB U
XAMHUYECKUX PEaKI1i;

c(OPMUPOBAHHOCTh YMEHHII: BBISIBISTH B3aUMOCBSA3b XUMHUYECKUX 3HAHUU
C MOHATHUSIMH U MPEACTABICHUSIMU IPYTUX €CTECTBEHHO-HAYUHBIX MTPEIMETOB sl OoJiee
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OCO3HAaHHOI'0 TMOHHMMAaHUs CYHIHOCTM MATEpUAIIBHOTO €IUHCTBA MHPA, HCHOJIb30BATh
CUCTEMHBIC 3HAHUSI MO OPraHWYECKONW XMMHH JJIsi OOBSCHEHHS U TPOTHO3WPOBAHUS
SABJICHUM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHl MO XUMHUYECKUM (popMyliaMm U
YpPaBHEHUSIM XUMHUYECKUX PEaKIUi C UCIOJIb30BaHMEM (DU3MYECKUX BEJIMYMH (Macca,
00BEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPHU3YIOIINUX BEUIECTBA C KOJUYECTBEHHOM
CTOPOHBI: PacU€Thl MO HAXOXKICHUIO XUMHUYECKOU (hOpMYIIbl BEIIECTBA 1O M3BECTHHIM
MAacCOBBIM JIOJISIM XMMHUYECKHX D3JIEMEHTOB, MPOJAYKTaM CrOpaHus, ILJIOTHOCTH
ra3o00pa3HbIX BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHAIM3UPOBATH M OIICHUBATH
C TO3HIINH IKOJOTHIECKON 0€30MacCHOCTH MOCIEACTBUS OBITOBOM M TPOU3BOICTBEHHON
NESATEILHOCTH YEeJOBEKa, CBA3aHHOM ¢ rmepepaboOTKOM BEIIECTB, HCIOJIb30BATh
MOJIYYCHHbIC 3HAHUS JJI1 MPUHSITUS TPAMOTHBIX pPEHICHUUA MNpoOJieM B CUTyallUsX,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENBHO IUIAHUPOBATh U IMPOBOJUTH
XUMHUYECKUN IKCIEPUMEHT (MOJYyUYCHHE U U3YYEHUE CBOMCTB OPraHUYECKHUX BEIIECTB,
KAUYEeCTBEHHbBIEC PEAKIIMU YTIIEBOJOPOJIOB PA3JIMYHBIX KJIACCOB M KUCIOPOJICOAEPKAIINX
OPTraHUYECKUX BEIIECTB, PEUICHUE HKCIEPUMEHTAIBHBIX 3a/Jad MO PaclO3HABAHUIO
OpPraHUYeCKUX BEIIECTB) C COONIOJICHUEM TIpaBWJI O€30MacHOTrO  oOpalieHus
C BEIIECTBaMU U JIaDOpaTOPHBIM 000pyI0BaHUEM, (POPMYIUPOBATH 1€Ib UCCIIEIOBAHUSA,
NPEACTaBIATh B PA3IUYHON (opMe pe3yabTaTbl 3KCIEPUMEHTa, aHAIU3UPOBATH M
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coONI0/IaTh MpaBWIa 3KOJIOTMYECKH LEIecCOO0pa3HOro TMOBEAEHUsT B OBITY
U TPYAOBOM MAESATEILHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH
IIPUPOIJHOM CPElbl U TOCTUXKEHUS €€ YCTOUUUBOTO Pa3BUTHS,

OCO3HaBaTh OINACHOCTb TOKCHUYECKOTO JCHCTBUSI Ha JKUBBIE OpPraHU3MBbI
OTPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH nokazarens [1K;

aHAIM3UPOBATh  IE€JIECOO0PA3HOCTh  MPUMEHEHUS  OPTraHWYECKUX  BEIECTB
B IIPOMBIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIECHUS PUCK-TIONH3a;

c(OPMHUPOBAHHOCTh  YMEHHUW:  OCYIIECTBIATH  IIEJICHANPABICHHBIA  TMOUCK
XUMHUYECKON HMHGpOpPMAIMU B Pa3IUYHBIX HCTOYHMKAX (HaydyHas U ydeOHO-HaydHas
JuTeparypa, CpeAcTBa MaccoBoll uMH@popMauuu, MHTEpHET W Jpyrue), KpUTHUECKH
AHAIU3UPOBAMb XUMHUUECKYI0 HH(POpPMAIUIO, nepepabamviéams €€ WU UCHONb308aNb
B COOTBETCTBUU C MTOCTABJICHHON Y4eOHOM 3a/1auei.

11 KJIACC
[IpeameTHbIe pe3yabTaThl OCBOECHMS Kypca «OOIas M HEeOpraHuyeckas XUMHs)
OTPAKAIOT:
c(OPMHUPOBAHHOCTh  MPEJCTABIECHUN: O MaTEpUAIbHOM €AUHCTBE  MHpA,
3aKOHOMEPHOCTSX WU IMO3HABAEMOCTH SIBJICHUN MPUPOIbI, O MECTE W 3HAYEHUU XUMUU
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B CCTEME ECTECTBEHHBIX HAyK M €€ pOJM B OOECHEUYeHHH YCTOMYHMBOIO pPa3BUTHUA,
B PEIICHUU MPOOJIeM HKOJOTUYECKOM, IHEPreTUUYECKOM M MHUIIEBOM 0€30MacHOCTH,
B Pa3BUTUHM MEIULMHBI, CO3JJaHUH HOBBIX MAaTEPHAIIOB, HOBBIX MCTOYHHKOB SHEPIUH,
B Oo0ecrne4yeHMH  palMOHAIILHOTO  MPUPOJONOJIb30BaHUs, B  (OPMHUPOBAHUU
MHUPOBO33pPEHUS U OOIIECH KyJIbTyphl YEJIOBEKA, a TAKKE IKOJOTUUECKH 0O0CHOBAHHOTO
OTHOILIEHHS K CBOEMY 3I0POBbIO U IIPUPOJIHON CPELIE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHWW, KOTOPAs BKJIIFOYAET: OCHOBOIIOJIArar0Ine
MOHATHUS — XUMUYECKHUH AJIEMEHT, aTOM, SAPO aToMa, U30TOIBI, JIEKTPOHHAS 000JI0UKa
aToma, S-, p-, 0-aToMHBIC OpOWTaIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa,
rUOpuI3anus ATOMHBIX opOuTanei, WIOH, MOJIEKYIa, BAJICHTHOCTb,
ANEKTPOOTPUIIATENBHOCTh, CTEMEHb OKHUCJICHUS, XUMHUYECKasi CBs3b (KOBaJICHTHas,
WOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KpHUCTAIUIMYECKas pemérka, XUMUYecKas
peakius, pacTBOP, JIEKTPOIUTHI, HEAICKTPOJUTHI, HIEKTPOJIUTHUECKAS TUCCOLUAITMS,
CTENEeHb JIUCCOLIMAIIMU, BOJOPOJHBIN TOKa3aTedb, OKUCIUTEIh, BOCCTAHOBUTEID,
TEIIOBOM 3(PHEKT XUMHUECKOUM peaKIuu, CKOPOCTh XUMUUECKOU peaKIui, XUMHYECKOE
paBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUS DIICKTPOJUTUUECKON JAUCCOIMAIUU,
nepuoandeckuii 3akoH [[.M. MeHaeneeBa, 3aKOH COXpAaHEHUsI MacChl BEIIECTB, 3aKOH
COXpAHEHHMS U MPEBPAIICHUSI SHEPTUH MPU XUMUUECKUX PEAKIUSIX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHUH, MUPOBO33PEHUECKNE 3HAHUS, JIEKAIIUE B OCHOBE NOHMMAHHUSI IPUUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIDHOM ¢ HAJMOJIEKYJSIPHOM YpPOBHSX;
NPEACTAaBICHUSI O MEXaHM3MaX XHUMHWYECKHX pEaKUUWd, TEepMOJUHAMUYECKUX
U KUHETUYECKHX 3aKOHOMEPHOCTSAX UX TMPOTEKaHUs, O XHUMHYECKOM pPaBHOBECHH,
pacTBOpAax M JUCTIEPCHBIX CHCTEMaX; (DAKTOJIOTUYECKHE CBEICHUS O CBOWMCTBAaX, COCTABE,
MOJTy4YeHUH W 0€30MacHOM MCIOJIb30BAHUM BaKHEHIITUX HEOPraHWYECKUX BEIIECTB B
OBITY W TPAKTUYECKOM JEATEIbHOCTH YeJOBEeKa, OOIIMX HAay4YHBIX MPUHIMIAX
XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUMN: BBISBIISITH XapaKTEPHbIE NPU3HAKKA TOHATHM,
ycmauaenueams UX  B3aHUMOCBA3b, UCHOb306aMb  COOTBETCTBYIOIIME  MOHSATHUSA
MIPU OMTMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPaICHUI;

cOPMUPOBAHHOCTh ~ yYMEHHUS  MCIOJB30BaTh  XUMHUUYECKYIO CHUMBOJIUKY
Ui cocTaBieHHs (OpPMYJ BEIIECTB W YPAaBHCHUNM XWMHUYECKHX  PEaKIIHi,
cucrematrueckytro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIACIBHBIX
BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPEACIATh BAaJCHTHOCTh U CTETICHh OKUCIICHUS

XUMUYECKHUX DJIEMEHTOB B COSJTMHECHUSIX, BUJI XUMUYECKOMN CBSI3U (KOBaJICHTHAs, HIOHHAs,

MeTaJlTn4YecKasi, BOJIOPOIHAS ), TUIl KPUCTAUINUECKOMN PeléTK KOHKPETHOTO BEIIECTRA;

c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aBHCHUMOCTh CBOWCTB BEIIECTB

OT BUJAa XUMHUYECKOM CBSI3M W THUIMA KPUCTAUIMYECKOW pemeéTkh, OOMEHHBIN
U JOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHHUMN: KIACCH(PHUIIMPOBATh: HEOPTaHUYECKHUE BEIIECTBA
[0 WX COCTaBY, XMMHUYECKHE PEaKIM{ IO Pa3IMYHbIM MpU3HAKaM (YUCIYy M COCTaBY
pearupyronx BeEIIeCTB, TeIIOBOMY J(dekTy peakuuu, H3MEHEHUIO CTeleHeln
OKHCJIGHUsI  DJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO Karaju3aTropa U  Jpyrue);
CaMOCTOSITEJILHO 8blO0Upams OCHOBAHUS W KPUTEPUHU I KiIacCU(DUKAIUKM H3ydaeMbIX
BEIIECTB U XMMUYECKUX PEAKIINIA;

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

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHYECKHUX JJIEMEHTOB IEPBOrO—UETBEPTOro mnepuoAoB Ileproandeckoit
cuctemsl .. MenmeneeBa, UCIIONb3ysl MOHATHS «IHEPTETUUYECKUE YPOBHUY,
«PHEPreTHYECKHe IOAYPOBHH», «S-, P-, 0-aTromMHBIE OpOHMTAIN», «OCHOBHOC M
BO30YXKIEHHOE DHEPreTUYECKHE COCTOSHHS aToMa»; OOBICHATh 3aKOHOMEPHOCTH
W3MEHECHUS CBOWCTB XUMUYECKUX 3JIEMEHTOB U UX COEJIMHEHUH T10 TIEpUOIaM U TpyIiram
ITepuomnueckont cucrembl .M. MenaeneeBa, BaJE€HTHbIE BO3MOKHOCTH AaTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YEK;

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

c(hOpMHUPOBAHHOCTH YMEHHUS pPaCKpbIBATh CYIIHOCTb: OKHCJIUTEIILHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIUN IMOCPEICTBOM COCTABJICHHUS AJICKTPOHHOTO 0ajaHca dTHUX
peaKkIuii; peakiuii HOHHOTro OOMeHa IMyTEM COCTABJICHUS MX MOJHBIX M COKPAIIEHHBIX
WOHHBIX YpPaBHEHHM;, peakuuid TUAPOIU3a; PEAKIUHd  KOMIUIEKCOOOpa3oBaHUs
(Ha MpUMeEpe THIPOKCOKOMIUICKCOB IIMHKA U aJTFIOMUHHUS ),

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMUYSCKUX
pEAKIMKA C YUETOM MX SHEPIETUUYECKUX XAPAKTEPUCTHUK, XaPAKTEP U3MEHECHUS CKOPOCTH
XUMHYECKON pEakIMM B 3aBUCHMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TaKKe XapaKTep
CMEIIICHUS] XUMUYECKOTO PaBHOBECHS O] BIUSHUEM BHEIIHUX BO3JIEUCTBUM (MPUHIIUIT
Jle llaTenne);

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh XUMHUYECKUE PEAKIUH, JICHKAIIHE
B OCHOBE TNPOMBIIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIIOTHI, aMMHUaKa, O0IIHUe Hay4YHbIC
MIPUHITUIIBI XUMHYECKHX MIPOU3BOJICTB; 11e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUS] COOTHOIICHUS
PUCK-TIOJIB3a;

c(hOpMHUPOBAHHOCTH BIIJICHUSI CUCTEMOM 3HAHUW O METOJaX HAyYHOTrO IMO3HAHUS
SBJICHUN TpUpPOABl — HAOMIOJAEHHE, W3MEpPEeHHE, MOJACIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJICHHBIH ), UCIIOIB3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHUS IPUMEHSITh
OTU 3HAHUS TPU SKCIEPUMEHTAILHOM MCCJICJIOBAaHUU BEIIECTB U ISl OOBICHEHUS
XAMHWYECKUX SIBJICHUM, MUMEIOLIMX MECTO B MPUPOJIC, MPAKTUYECKOW AEATEIHbHOCTH
YeJI0BEKa U B IMOBCEIHEBHOM KU3HH,
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chOPMHUPOBAHHOCTh YMEHHUS BBISIBISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUU
C OHATHUSMHU U MPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JIJIsl OoJiee
OCO3HAHHOT'0 TOHUMAHUS MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUS MPOBOJUTH PACUYETHI: C HMCIOJIB30BAHUEM TOHSITHMA
«MaccoBas JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPALIUSD); MacChl BEIIECTBA
niu 00bEMa raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0OBEMY OJIHOTO
U3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3G (deKTa peakiuu; 3HaYeHUs
BOJIOPOJAHOTO IIOKA3aTeisl PacTBOPOB KHUCIOT M IIECJIOYEW C W3BECTHOM CTEIEHBIO
JMCCOIUAINK; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJTHO
M3 MCXOJHBIX BEHIECTB JAaHO B BHUJAE PACTBOpPA C OMPEACIEHHOM MaCcCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA WJM JIaHO B HU30BITKE (MMEET MPUMECH); JOJHM BBIXOJIA
MPOJIYKTa PEaKIUK; OObEMHBIX OTHOIIICHHH T'a30B;

c(hOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUJIAHUPOBAaTH U MPOBOJUTH
XUMHUYECKUH SKCIEPUMEHT (MPOBEJCHUE peaKIMii MOHHOTO OOMEHa, IMOATBEPIKICHUE
Ka4eCTBEHHOI0 COCTaBa HEOPraHUYECKHX BEIIECTB, OMPEICICHUE CPEAbl PaCTBOPOB
BEIICCTB C IIOMOIIBIO HHIWKATOPOB, H3Y4YEHHUE BIUSHHUS Pa3IUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHUUYECKOW pPEaKIuu, PEIICHUE SKCIECPUMEHTAIbHBIX 3a7a4 [0 TeMaM
«Metamib» 1 «Hemeramisl») ¢ coOMtojieHHEM TMpaBuil 0OE€30MacCHOT0 OOpalieHUs
C BEIIECTBAaMU U JJa00OpaTOPHBIM 000py10BaHHEM, (DOPMYITUPOBATH 11€JIb NCCIICIOBAHMS,
npeocmaensames B pa3audHON (popMe pe3ynbTaThl SKCIEPUMEHTA, AHAIUZUPOBAND
Y OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMI: COOJIO/IaTh MpaBUia TMOJb30BAHUS XUMHUYECKOU
MOCY/I0H U JTAOOpaTOPHBIM 000PYyA0BaHHUEM, OOPAIIICHUS C BEIIECTBAMHA B COOTBETCTBUH
C UHCTPYKIIUSIMH TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJOTUUYECKU
11e71ecO000pa3HOTO MOBEACHUS B OBITY U TPYAOBOM AEATEIBLHOCTH B IEIAX COXPaHEHUS
CBOETO 3JI0POBbS, OKPYKAIOIIEH MPUPOJIHON Cpelbl U JTOCTHKEHUS €€ YCTOMYHUBOTO
Pa3BUTHS, OCO3HABAMb OMACHOCTh TOKCHYECKOTO JICMCTBUSI HAa KUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX HEOPTAHUYECKUX BEIIECTB, MIOHUMas cMbICH rtokaszaress 11K

chOPMHUPOBAHHOCTh ~ YMEHHH:  OCYIIECTBIIATh  IICJICHANIPABJICHHBIH  ITOMCK
XUMHUUYECKON HMH(pOpMAIMKd B Pa3IMYHBIX HCTOUYHHMKAX (HayyHas W Yy4eOHO-Hay4dHas
JuTepaTypa, cpeiacTtBa maccoBod uH(opMamuu, MHTEepHEeT M Apyrue), KPUTHUYECKH
aHaJM3UPOBaTh XUMHUYECKYIO HH(QpOpMaIuio, IepepadaTtbiBaTh €€ U HCIO0JIb30BATh
B COOTBETCTBHUH C MOCTABJICHHOHN yueOHO 3a1aueii.
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10 KJIACC
Haumenosaunue
No KomnuuecTBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3/iesioB 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 3HaUE€HHE OPTraHUYECKOM
XUMUH, IPEJCTABIEHUE O MHOTOOOpa3nun
OpPraHUYECKUX COCTUHEHUM.

DJIEKTPOHHOE CTPOCHUE aTOMA YTIIEPO/a:

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

B OPraHUYECKUX COCTUHEHUSAX. TUIIBI
rUOpUIU3AIMK aTOMa yTiepoa.
MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHON
CBA3U (OOMEHHBIN U TOHOPHO-
aKkIenTopHbIN). TUIBI TepeKpbIBaHUS
ATOMHBIX OpOHTANICH: G- U T-CBS3H.
OnunHapHasi, ABOMHAs U TPOHHAs CBS3b.
CrniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
opranuueckux Bemiects. [lonstue

0 CBOOOJIHOM pajauKae, HyKjaeopuie u
anexTpodue.

Teopus cTpOeHUST OPraHUYECKUX

PackpsiBaTh cMBICT U3y4aeMbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHBIC
MPU3HAKN) U IPUMEHSTh 3TH MOHITHUS
IIPY OIMCAHUU COCTABA U CTPOECHUS
BEIIECTB, JUIS1 OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
PackpsiBaTh CMBICIT MOJIOKEHUN
TEOPUU CTPOCHUS OPTraHUYECKUX
BemiectB A. M. Bytieposa u
IPUMEHSTh UX JIJ151 00BSICHEHUSI
3aBHCUMOCTHU CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonp30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX,
CKEJIETHBIX ) (POPMYJT OPTaHUIECKUX
BEIIIECTB.

Onpenensite BUABI XUMUYECKOM
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coenunennii A.M. bytnepoBa u ee
COBPEMEHHOE PA3BUTHUE — CTPYKTypHas
TE€OPHUsI OPTaHUYECKUX COCTUHECHUM.
3HaYeHUE TEOPUHN CTPOCHHUS
OPTraHUYECKUX COCANHECHUN.
MonekynsipHbIE U CTPYKTYpHbIE
dbopmyibl. CTpyKTypHBIE (HOPMYIIBI
pPa3JIMYHbBIX BUJIOB: pa3BEPHYTAas,
COKpAILICHHAs1, CKEJIETHAs.

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

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

OcobeHHOCTH U KaccuduKanus
OpraHuyecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBHUTEIbHBIC PEAKIINU

B OPTaHUYECKON XUMHUH.
JKCIePUMEHTAIbHbIE METO/AbI
HU3y4eHHUs BELIeCTB U UX NPeBPAILCHHIA:

CBsI3U (OJIMHApPHBIC, KPaTHHIE)

B OPTaHUYECKUX COCTMHCHUSX.
XapakTepru3oBaTh POJIb U 3HAUCHUE
OpPraHUYECKON XUMHUU B PEIICHUN
po0JIeM HKOJIOTUYECKOM, MUIIIEBOM
0€30MMacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3/ITaHUN HOBBIX
MaTepHayioB, B 00eCTICUeHUH
PaIrmoOHAIBHOTO
IPUPOIOTIOIH30BaAHNS,
MOJATBEPKIATh €€ CBSI3b C APYTUMU
HayKaMHU.

HUcnonp3oBaTh MOAEIN
OpraHUYECKUX BEIIECTB

JUTSI WWTFOCTPAITUU MX XUMHYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHUS.
HabmtonaTh 1 onuckiBaTh
JIEMOHCTPAIMOHHBIE OTIBITHI,
IIPOBOJIUTH U OIHCHIBATH
1a060paTOPHBIE OMBITHI
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e JleMOHCTpaIIUK:

— O3HAKOMIJICHHUE C 00OpasiaMu
OpPTraHUYECKHUX BEIIECTB U MaTEepHAIAMH
Ha UX OCHOBE;

— OIIBITHI IO MPEBPAIICHUIO
OpPTaHMYECKUX BEIIECTB IMPU HArPEBAHUH
(raBneHue, oOyTrJIuBaHUE U TOPEHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJICTTUPOBAHUE MOJIEKYJI
OpraHUYEeCKUX BEIICCTB

Hroro no pazneny

Pa3n

e 2. YriieBoaopoabl

2.1

[IpenenpHbIE
YTIEBOAOPOABI —
aJIKaHbI, IUKJIOATKAHBI

AusikaHbl. 'oMoJIOTHYECKUM PAJT aJTIKAaHOB,
ob1ast hpopmysia, HOMEHKJIATypa U
U30MepHsi. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
AJIKaHOB, Spg-rn6png:[n3auml aTOMHBIX
opOuTanei yrieposaa, G-CBs3b.
Kongopmepor. Duznueckue cBoicTBa
AJIKaHOB.

XUMHUYECKHUE CBOMCTBA ATKAHOB: PEAKIIUU
3aMelIeHus], U30MEpHU3alliH,
JNETUAPUPOBAHUS, IMKIU3AIUH,
MUPOJIN3a, KPEKUHTa, TOPEHHUS.
Haxoxnenue B mpupojie. CriocoObl
MOJTYYEHHUS U MPUMEHEHUE aJIKaHOB.

Bragets n3yqaeMbIMi XUMHYECKUMH
MOHSATHUSIMU.

BrIgBisITh XapakTepHbie TPU3HAKH
TIOHATHH, YCTaHABIIMBATh MX
B3aMMOCBSI3b, UCIIOIH30BATh
COOTBETCTBYIOIIHE MTOHITHSI

IIPY OITUCAHUU COCTaBa, CTPOCHUS

Y TIPEBPAIICHUN OPTaHUYECKUX
COEIMHEHUM.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKEJICTHOM ) (hOopMYyJT YTIIEBOAOPOIOB.
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Huxnoankauel. O6mias Gopmyna,
HOMEHKJIATypa U U30MEPHSI.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJibIX (IIMKJIONPOTIaH,
[IUKJIOO0YTaH) ¥ OOBIYHBIX (IIUKJIOTICHTAH,
[UKJIOTeKCaH) HUKI0anKkaHoB. CriocoObl
MOJTYYCHUS ¥ IPUMEHCHHE ITUKIIOATKAHOB

2.2

Henpenenbubie
YTJIEBOAOPOIBIL:
AJIKEHBI, AJIKaJUEHBI,
AJIKUHBI

14

AJikeHbI. [ OMOJIOTHYECKU PAJT aTTKEHOB,
obmast opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE ¥ POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJTKEHOB,
sz-m6pnzu/13au1/m ATOMHBIX opOuTaIeit
yIiiepojia, 6- U m-CBA3U. CTPYKTypHas U
reoMerpuueckas (yuc-mpamnc-) K30Mepusi.
du3nYeCcKre CBOMCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MPUCOEANHEHUSI, 3aMEILICHUS

B O-ITOJIOKEHHUE IPU IBOMHOM CBSI3H,
MOJIMMEPU3AIIMU U OKUCJICHHUS.
lIpedocmaenenue o mexanuzme peaxyuu
INeKMPOPUILHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHuKoBa. KauecTBeHHBIE
peakiMu Ha JBOMHYIO CBS3b.

CnocoObI MoJTydeHUs! ¥ MPUMEHEHUE
AJIKCHOB.

Ankanauensl. Knaccudukanms
AJIKaJJMEHOB (CONPSIKEHHBIE,

VYcraHaBIMBaTh MPUHAJIEKHOCTh
BEIIECTB K ONPEIeIEHHOMY KJIacCy
yTIEBOAOPO/IOB 10 COCTaBY U
CTPOEHHUIO, Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
IPUBOIUTH TPUBUAIIbHBIC HA3BAHMUSI
OTJIETBHBIX MPEACTABUTENEH
YTIEBOAOPOIOB.

Onpenenars BUABI XUMUYECKOU
CBSA3U B MOJIEKYJIAX YTIEBOJAOPOIOB
(KoBaJIeHTHAsI HEMOJSIpHAs U
NOJIIpHAs, G- U T-CBSI3b).
[ToaTBepk1aTh Ha KOHKPETHBIX
IpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YIIEBOAOPOIOB OT KPATHOCTH U TUIIA
KOBAJICHTHOM CBA3M (G- U T~ CBSI3M),
B3aMMHOTO BJIMSHUS ATOMOB M T'PYIII
aTOMOB B MOJIEKYJIaX; a TAaKKe

OT OCOOEHHOCTEH peanu3aiuu
Pa3IMYHBIX MEXAaHU3MOB MPOTEKAHUS
pEaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue u
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOJIYYEHUS YTIIEBOJOPOOB,
MpPUHAJICKAIIUX K Pa3TUIHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco06eHHOCTH AJIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
TueHoB, 1,2- u 1,4-npucoeTMHECHIE.
[Tomumepusanus CONPS>KEHHBIX IUEHOB.
CnocoObl moJy4eHUs U MPUMEHEHNE
aJIKaJICHOB.

AuikuHbL. ['OMOTOTHYECKUH PSJT ATIKUHOB,
obmast opmysia, HOMCHKJIATypa U
M30MEPUS. DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKUHOB, SP-THOPHAN3ALINS SJICKTPOHHBIX
opOuTasnei aroMa yriepoaa. Guzndeckue
CBOMCTBA aJIKUHOB.

XUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOCTUHEHUS], AUMEPU3ALINU U
TpUMepU3aru, okuciaeHus. Kucinorueie
CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBSI3b. KaueCTBEHHBIE peaKIIuU
Ha TPOWHYIO CBA3b.

CnocoObI MoJTy4eHUsI U IPUMEHEHUE
aJIKWHOB

2.3

ApoMartuueckue
YTIE€BOAOPO/IbI (APEHBI)

ApomaTHyecKue yriaeBOI0PO/IbL.
["'omosnoruueckuii psa apeHoB, 001Iast
dopmyIta, HOMEHKIIATypa U H30MEPHSI.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI O€H301a.

KJIaCCaM.

BbISBISTH FeHETUYECKYIO CBSI3b
MEX]y YTJIEBOJAOPOJaMH PA3TUYHbBIX
KJIACCOB U MOATBEPKIAThH €€ HATMYUE
YPaBHEHUSMU COOTBETCTBYIOIINX
XUMUYECKUX peaKIuit

C UCIIOJIb30BAHNUEM CTPYKTYPHBIX
dbopmyI1 BEIIECTB.

XapakTepu3oBaTh HCTOYHUKHU
yIIEBOAOPOJAHOIO ChIPbs (HEPTH,
IPUPOJIHBIN ra3, yrojb), CHOCOObI UX
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TOJYyYaeMBbIX IPU FTOM
IPOAYKTOB.

Ncnonn3oBath 00I11ICHAYYHBIC
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
TUTAHWPOBAHUH, TIPOBEICHUH U
OTHMCAaHUU XUMUYECKOTO
AKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh nmpaBuiiaM 06€30macHON
paboThI B JlabopaTtopuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM
ocyAbl M1 000PYIOBaHUS, a TAKKe
paBuiIaM OOpaIlleHusI C BEIIECTBAMU
B COOTBETCTBHH C MHCTPYKLUAMU
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IIpasuno apomamuunocmu, npumepnl
ApPOMAMU4ecKUx cOeOUHeHul.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUeCKHe CBOiicTBa OCH30J1a U €ro
TOMOJIOTOB: PEaKIIMK 3aMEeIICHUS

B OCH30JIbHOM KOJIBIIE U YTIIEBOJOPOTHOM
paauKaie, peakiuy MprucoeIuHEHUS,
OKHCJICHHE TOMOJIOTOB O€H30.1a.
Peaxyuu sanexmpoghunvroco 3amewenus.
[Ipencrapienue 00 OpUESHTUPYIOIIEM
JICCTBUH 3aMECTHUTEJICH B OCH30ILHOM
KOJIbII€ Ha MPUMEPE ATKUIBHBIX
paauKanoB, KapOOKCUIBHOM,
TUAPOKCHUIIbHBIN, aMHUHO- H HUTPOTPYIIII,
aTOMOB TaJIOTCHOB.

OCo00EeHHOCTH XMMHYECKUX CBONCTB
ctupoia. [Toamumepuszamusi cTuposa.
CriocoObl oSTy4eHUsI ¥ IPUMEHEHNE
apoOMaTUYECKUX YTJIEBOIOPO/IOB

2.4

IIpupoaHbIE HCTOYHUKHN
YIJIEBOIOPOJOB U UX
nepepadoTKa

[Tpupoausiii ra3. [lomyTHbeie HeTsIHBIE
ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslii yroias v NpoayKThl €ro
nepepadoTKu.

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

BBITNOJIHEHMS 1a00PAaTOPHBIX OIIBITOB
Y IPAKTUYECKUX padoT

10 MOJIYYEHUIO U U3YUYEHHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBisTe pe3ynbTaThl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPaBHEHUI COOTBETCTBYIOIUX
peakiMii U JenaTh BHIBOJbI HAa UX
OCHOBE.

[IpoBOANUTH BEIYUCIICHHUS

JUTSI ONIPEICIICHUS MOJIEKYJIIPHON
(dbopMyJIbl OPraHMYECKOTO BEIIECTBA
10 YPABHEHUIO XUMUYECKON peaKkIuu
Y TI0 MACCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CropaHusl.

CamOoCTOATENBHO IUTAHUPOBATH U
OCYUIECTBJISTH CBOIO
NO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IpYyNNOBOW y4eOHOM eSITeIbHOCTH
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UX MMPUMEHEHUE B MPOMBIILJIEHHOCTH

U B OBITY.

['eneTnueckas CBsI3b MEXAY Pa3TUYHBIMU
KJIaCCaMU YTJIEBOJ0POIOB

2.5

["astoreHnpon3BoHbIE
yTJI€BOJ0PO/IOB

DJIEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPOIOB.
Peakunu 3amenieHust rajorena

Ha TUJPOKCHUII, HUTPOTPYIIITY,
UAHOTPYIIY, aMUHOTPYIIITY.

JlelicTBUE HA TAJIOTEHITPOU3BO/IHbIE
BOJHOTO U CIIUPTOBOI'O pacTBOpa
menouu. Bzanmonaencreue
JUTaJIOT€HAJIKAHOB C MAarHUEM U LIUHKOM.
[TonsTHE O METAITOOPTAHUYECKUX
coeauHeHusAx. Mcnonp3oBanue
raJIOTEHIPOU3BOJIHBIX B OBITY, TEXHUKE U
B CUHTE3E.

JKCIEPUMEHTAIbHbIE METOAbI
U3y4YeHHUsI BelleCTB U UX MpeBPaIleHHIA:
e JleMOHCTpauu:

— JeMoHcTpanus (U3NIEeCKUX CBONCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— Ka4eCTBEHHbIC PEaKINU
YTJIEBOJIOPOJIOB PA3IMYHbBIX KJIACCOB
(oOeciBeynBaHrEe OPOMHOM WIJIM HOTHOM
BOJIbl, PACTBOpA NIEPMAHraHaTa Kajaus,
B3aMMOJICHCTBUE ALIETUIIEHA
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C aMMHA4YHBIM PACTBOPOM OKCHAA
cepebpa);

— o0pa3ibl mIacTMace, Kay4yKoB
PE3HHBIL;

— xotekiun «HedTe» u «YTomm»;

— BuaeopparMeHT «BynkaHnuzamus
PE3HUHBD).

e JlaGopaTOpHbIE OMBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
MJIACTMACC, KAy4YyKOB U PE3UHBL;

— MOJIETMPOBAHUE MOJIEKYJI
YTJI€BOAOPOIOB U
raJIOr€HONPOU3BOHBIX;

— TOJIyY€HHE METaHA U U3YUYECHHE €r0
CBOICTB;

— TIOJIyYE€HHE alleTUJIEHA U U3yYEHHUE €ro
CBONCTB.

e [IpakTuueckue pabOTHI:

Ne 1. Ilosmyuenue sTuneHa U U3y4eHHE
€ro CBOMCTB.

e PacuérHeie 3a/1aun:

— OIPEACIICHUE MOJIEKYIJISIPHOU
(opMyJIbl OpraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAILIMX B €T0 COCTAB;
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— HaXOXKICHUE MOJICKYIISIPHOH (hOPMYIIBI
OpPTraHMYECKOTO COCTMHEHUS [0 Macce
(06beMy) MPOTYKTOB CTOPAHUS;

pacu€Thl M0 YPaBHEHUIO XUMHUECKOM
peakuuu

Htoro mo pazgeny 35

Paznen 3. Kuciiopoacoaepxaniye opraHnyeckue coenHeHHst

3.1 | Criupthl. DeHon 11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Ctpoenue mMoJieky: (Ha mpumMepe
MeTaHoJa 1 3TaHoia). ['oMoorudeckuii
psin, obmras hopmyia, u3oMepus,
HOMEHKJIaTypa U KiaccupUuKaius
crupToB. PU3NYECKUE CBOMCTBA
crupToB. BomopoaHas cBs3b.
XHWMHUYECKHE CBOMCTBA: PEAKLIUH
3aMElIeHUs], JETUAPATALINN, OKUCIEHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTraHUYECKUMH KHUCITOTaMHU.
KauecTBeHHas peakiys Ha OTHOATOMHBIE
cupThl. DU3NOJIOTUYECKOE JCUCTBUE
ATaHOJa U METaHOJa Ha OpTraHu3M
yenoBeka. CriocoObl MoTyueHus: U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[Ipocteie 2¢upsl, HOMEHKIATYpa U
uzoMepusi. OCoOOEHHOCTH (PUBNUYECKUX U
XMMHUYECKUX CBOKCTB.

PackpeiBaTh cMBICIT U3y4aeMBbIX
MOHATHUH (BBIJICIATH UX XapaKTEepPHbIC
MPU3HAKU) U IPUMEHSTh 3T MOHITHUS
IIPU OMMCAHUU COCTAaBa U CTPOCHUS
BEIIECTB, JUIS1 OOBSICHCHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUIA.
Hcnonb30BaTh XUMHYECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOMH, COKpAIIEHHOM )
bopMyIT KHUCITIOPOICOAEPKAIINX
OpraHUYECKUX BEILECTB.
VYcraHaBauBaTh MPUHAIEKHOCTh
KHCJIOPOI0COEPKAIIINX
OpraHUYECKUX BEIECTB

K OIpeeIEHHOMY KJIacCy M0 COCTaBy
U CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKIIATYPE;
IPUBOJIUTH TPUBUAIILHBIE HA3BAHUS
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MHOT0aTOMHBIE CIUPTHI: STHJICHTJIMKOJIb
U rinepuH. Ou3ndeckue 1 XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPTraHWYECKUMHU KUCIOTAMU,
KaueCTBEHHAsI pPeaKIIUsl

Ha MHOTOQTOMHBIE CIIUPTHI.
OU3N0IOTrHIECKOE IEHCTBUE

Ha opranusM denoBeka. CrocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJIEKYJIbI, B3AUMHOE
BIIUSTHUE THIPOKCOTPYIIIBI U
OeH30JbHOTO sijipa. Pu3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (PpeHoa.
KadectBennsie peaknyu Ha (HEHOM.
TokcuuHocTh Ppenosna. CriocoObl
MOJIyYeHHS U IPUMEHeHue (eHoma.
denondopmaabIeTHIHAS CMOJIA

3.2

KapOoHusnbsHbie
COEJTUHEHHUS:
aJIBJICTUIBI U KETOHBI.

Kap6oHOBBIC KUCTOTHI.

CrnosxxHble 23pUpBHL.
Kupsi

21

KapOonunbHble COeTUHEHNS: aThACTUIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOW TPYIIIBI.
["'omonorudeckue psiibl albIETHI0B U
KETOHOB, 00111as1 opmyJia, U30MEpUs

U HOMEHKIatypa. Pusndeckue cBocTBa
aJbJIETUI0B U KETOHOB.

OT/ICJIbHBIX MPEICTaBUTENCH
KHUCJIOPOJICOJICPKAINX COCTMHEHHM.
XapakTepu3zoBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NYECKue U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI OJIYYEHUS MPECTaBUTENCH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAITUX COETUHEHUIT;
BBISIBJISITh TEHETUYECKYIO CBS3b
MEXKTy HUMU U TTOATBEPKIATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX
PEAKLHI C UCTIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI BEIIECTB.
[TonTBepknaTh HA KOHKPETHBIX
puMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOMN CITOCOOHOCTH
KHCJIOPOJICOEPKAIINX
OpraHUYECKUX BEIIECTB

OT (QPYHKIIMOHAJIBHBIX TPy

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

B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTH peaau3aiuu
Pa3IMYHBIX MEXAHU3MOB MMPOTEKAHUS
peaxKuuil.

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

OIHOOCHOBHBIE NPEICIbHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIIOT.
N3omepus nu Homenkiarypa. uznueckue
CBOWCTBA, BOAOPOIHBIE CBS3U.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
PEeaKIMK C Y4aCTHEM YTJIEBOIOPOIHOTO
pagukana.

[TonsiTHE O MPOM3BOIHBIX KAPOOHOBBIX
KHCJIOT: CJIOXKHBIE d(DUPBI, aHeUOPUObL,
2ANI02eHAH2UOPUODL, AMUObL, HUMPUIBL.
Oco0eHHOCTH CBOWMCTB MypaBbUHOM
KHCITOTHI.

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

CTPOCHHUE U TPUMEHEHHUE )KUPOB U
yTJIEBOJIOB, XapaKTEPHU30BaTh UX
3HaYEHUE IS )KU3HEACITSTLHOCTH
OpTaHHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JIEHCTBHS
Ha JKUBbIC OPTaHU3MBI OTIPEICTICHHBIX
KHACITIOPOJICOIEPKAIITIX
OpPTaHUYECKUX BEIICCTB M MOSCHSTH
Ha IPUMEPax COCOObl YMEHBIIICHUS
¥ TIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICIICTBHS Ha OPTaHU3M YeJIOBEKa.
Ucnonp3oBatk 0011I€HAYYHbBIE
METO/IbI TIO3HAHUS

IPU CaMOCTOSITEIIBHOM
ITAHUPOBAHWUH, TIPOBEICHUN U
OTHCAaHUN XUMUYECKOTO
IKCIiepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh npaBuiiaM 0€30mMacHON
paboThI B JlabopaTtopuu

IIPYU UCTIOIB30BAHUH XUMUYECKON
MOCY/BI M 000PYIOBAHMSI, a TAKKE
IpaBUIaM OOpaIlleHNs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJTHEHHUS JTA0OPATOPHBIX OIBITOB
U MIPAKTUYECKUX paboT

0 TTOJTYYCHUIO U U3YICHHIO
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[IpencraBuTeM BBHICIIUX KapOOHOBBIX
KHCIIOT: CTeApUHOBAs], TAIbMUTUHOBAS,
OJIEUHOBAs, TUHONEBAS, TUHONEHOBAS
KUCNOThl. COocOObI MOTY4YEeHUS U
MpUMEHEHHE KapOOHOBBIX KUCIIOT.
Crnoxxabie 2¢upsl. ['oMmoioruaeckuii ps,
oOutas popmyia, U3oMepus U
HOMEHKJIaTypa.

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

O curmemu4ecCKux mMornumux cpeécmeax
(CMC)

3.3

VriaeBoasl

OO6m1as xapakTepucTrKa yrieBOJ0B.
Knaccudukanus yrieBoaoB (MOHO-, 14-
U TIOJTHCaXapuibl).

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

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

OpraHUYECKHX BEIIECTB.
IIpencraBisTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHHUI COOTBETCTBYIOIIUX
peaklmii U JenaTh BbIBOJbI HAa UX
OCHOBE.

[IpoBOINUTH BEIYMCIICHHUS

JUTSI ONIPECIICHUS MOJIEKYJIAPHON
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPaBHEHUIO XMMUYECKOU peaKInu
Y TI0 MACCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOASIINX B €r0 COCTaB,
a TaK)Ke Ha OIPEEIICHUE JOJIN
BBIXO/Ia IPOJYKTA pEeaKIuu

OT TEOPETHUYECKH BO3MOYKHOTO.
CamMOoCTOATENBHO IUTAHUPOBATH U
OCYLIECTBJIATH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIINOBOM yueOHOU AESITEbHOCTH
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2n0K03bl, npoekyuu Xeyopca, a- u -
aHomepwvl 2110KO3bl.

XUMHYECKHUE CBOMCTBA IITFOKO3BI:

C Y4aCTHEM CHUPTOBBIX U aJIbJICTUIHON
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TITFOKO3BI.

[IprMeHeHUE TIIFOKO3bI, €€ 3HAUCHHE

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

B MIPUPO/JIC U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TJIMKOTEH U
nesuoao3a. CTpoeHne MakKpoOMOJIEKYT
KpaxMalia, TJIMKOT€HA U LEJLTI0I03bI.
du3nvecKre CBOICTBA Kpaxmaina u
LEJUTI0I03bl. XMMUYECKHUE CBOMCTRA
KpaxMmaJia (TUpoJin3, KayeCTBEHHAs
peakus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hupon
uesutoa03bl). [Tonsitue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
JKCNepuMeHTATbHbIE METOAbI
HU3y4YeHHUs BelleCTB U UX MPeBPAIleHHIA:

42



Pa6ouas mporpamma | Xumus. 10-11 kiaccel (yriyOJI€HHBIA YPOBECHb )

e J/[eMoHCTpaLMu:

— CBOWCTBa COUPTOB: pACTBOPUMOCTh
B BO/IE€, B3aUMOJCHCTBUE ATaHOJIA

C HATPUEM, OKHCIICHUE 3TUIIOBOIO CIUPTa
JTUXPOMATOM KaJivs (BO3MOXKHO
MCIIOJB30BaHUE BUICOMATEPHUAIIOB);

— KA4YE€CTBEHHbBIE PEAKIINH AJIbJICTUIOB:
C aMMMAYHbIM PACTBOPOM OKCHJIA
cepedpa u rugapokcuaom meau(Il);

— XUMMHYECKHUE CBOMCTBA pacTBOpa
YKCYCHOU KHCIIOTHI.

e JlaGopaTOpHbIE OMBITHI:

— peakius TJIUIEepUHa C THAPOKCUAOM
meau(11);

— OKHCJICHUE ITUJIOBOTO CITUPTa

B QJIBJAETHU/I PACKAIEHHON MEIHOM
MIPOBOJIOKO;

— B3aMMO/ICUCTBUE PACTBOPA IIFOKO3BI
¢ ruapokcuaom meau(1l);

— B3aUMOJCUCTBHUE KpaxMaia ¢ HOAO0M.
e [IpakTueckue paboThI:

No 2. Pemenue skciepuMeHTaIbHBIX
3a1a4 1o TeMe «CrnupThl U GEeHOIBDY;
Ne 3. Pemenue skcniepuMEHTAIbHBIX
3amad o TeMe «KapOoHOBBIE KMCIOTHI.
Cnoxubie 3GUpbI».

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

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

110 KOJINYECTBY BEIIECTBA (Macce,
00beMy) IPOTYKTOB PEAKIIUU U/ WITH
HCXOJTHBIX BEIIECTB;

— pelleHre pacuE€THHIX 3a/1a4

Ha OTIPEACIICHUE JOJU BBIXOa MPOTYKTa
pPEaKIMK OT TEOPETUICCKU BO3MOKHOTO

Hroro no pazuneny

41

Pa3znen 4. A3oTcoaeprxkaiiue OpraHudeckue coeIuHeHust

4.1

AMUWHEL.
AMUHOKHUCIIOTHIL. beaku

12

AMWHBI — OpraHUYeCKUE MPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCKue U apOMaTUUYECKUE;
MIEpPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosekyn, odmas popmyina,
M30Mepusi, HOMEHKJIaTypa U (puznueckue
cBoiicTBa. XUMHYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBa, AIKWJIUPOBAHUE, PEAKIIUU

C a30TUCTOM KMCJIOTOM.

Com anKuIaMMOHUSL.

AHWINH — IPEICTaBUTE]Ib AMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHuiMHA. B3anmHoe BIMsIHUE TPYIIIT

PackppiBaTh CMBICIT H3y4aeMbIX
MOHATHH (BBIICATH UX XapaKTEePHBIC
MPU3HAKK) U IPUMEHSATD YT MOHATUS
IIPY OTNTMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JUISI OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpAIIEHHOI)
dbopmyI a30TCOIEpPIKAIINUX
OpTraHUYECCKUX BEIICCTB.
OnpenensiTh MPUHAIC)KHOCTD
a30TOCO/IEPKAIIUX BEIIECTB
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aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco06eHHOCTH XMMUYECKUX CBOMCTB
aHwiMHa. KauecTBEeHHBIE peaKkIuu

Ha aHWJIUH.

CnocoObl OJTy4YeHHE U NPUMEHEHHE
anudaTHIeCKUX aMUHOB M aHUJIMHA

13 HUTPOOEH30171a.

AmuHOKuCIOTEI. HOMeHkiarypa u
nzomepus. OTaenbHbIe NPeACTABUTEIN
0-aMUHOKHCJIOT: TJIUIMH, aJJaHuH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, 1usuH, yucmeur. Onmudeckast
uUzoMepusi AMUHOKUCTIOM.!

D- u L-amunoxucnomeor.

du3n4ecKre CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEpHBIX OPTAaHUYCCKUX COCTMHEHUH,
peakius MOJIUKOHJICHCAIlUH,
00pa3oBaHUE MENTUIHON CBS3H.
buonornueckoe 3HaYeHUE AMUHOKHUCIIOT.
CHUHTE3 NENTUIOB.

benku kak npupoHbIe MOJUMEPHI.
[TepBuynasi, Bropu4Hasi U TpeTUIHAs
CTpyKTypa O0enkoB. XUMHUUYECKHE
CBOMCTBA OCJIKOB: THIPOJIN3,
JICHATypalus, KaYeCTBEHHbBIC PEaKIun
Ha OCJIKH.

K OIpeeIEHHOMY KJIacCy M0 COCTaBy
U CTPOCHUIO, HA3bIBATh UX

110 CUCTEMATHUYECKOM HOMEHKIIAType;
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OT/ICJIbHBIX MIPEIACTABUTEIICH.
XapaxkTepu3oBaTh COCTaB, CTPOEHHUE,
IpUMEHEHHE, (PU3UICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
NpeACTaBUTENIEH a30TCOAePIKAIIUX
COEINMHCHUH.

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIKOB;
MOSICHSTh HAa IIPUMEpPaX 3HAUCHUE
OeJIKOB JJIsl OpraHru3Ma yejoBeKa.
[TpoBOaUTE BEIYUCICHUS

JUJIS1 OTIPEICJICHUSI MOJICKYJISIPHOM
(hopMyJIBl OPraHUYECKOTO BEIIeCTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIUX B €70 COCTAB,
a TaKXXe M0 YPaBHEHUSIM XUMHUECKUX
peaKuui.

Hcnons3oBath 001IeHAYYHBIE
METOMbI TTO3HAHUS

MIPY CaMOCTOSITEIBHOM
MJIAHUPOBAHUHU, IPOBEJICHUN U
OIMCAaHUN XUMHYECKOTO
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Llonamue 06 azomcoodeparcauyux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
ocrnoeanus. Hyxneunogvie kuciomol:
cocmas, cmpoenue u OUoIocUYecKoe
DpOb.

JKCNepuMeHTATbHbIE METObI
M3Yy4YeHMs BelleCTB U MX NpeBpaLlleHui:
e J/[emoHCTpanuu:

— pacTBOpeHHUE OEIKOB B BOJIE;

— JIeHarypalus OJIKOB IIPU HarpeBaHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

e [IpakTueckue paboThI:

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

Ne 5 Pemenue skcriepruMeHTanbHbIX
3anay no teMe «Pacrno3naBanue
OPraHUYECKUX COCIUHCHUI.

e PacuéTHbIC 3a/1a4Un:

— OIPEACIICHUE MOJIEKYJISIPHOU
dbopMyJIbl OPraHUYECKOro BEIIeCTBa

10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISILIMX B €r0 COCTaB; MO Macce
(00BEMyY) TIPOTYKTOB CTOpPaHHUS;

10 KOJIMYECTBY BELECTBA (Macce,

JKCIIepUMeHTa (J1abopaTOpHBIE
OTIBITHI U TPAKTUYECKUE PAOOTHI).
CamocTosITeNbHO IIAHUPOBATH U
OCYUIECTBJIATH CBOIO
MO03HABATENIbHYIO JESATEIHHOCTD;
IPUHUMATh aKTUBHOE yJacTHE

B IPYNIOBON Yy4eOHOM NESITeIbHOCTH
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00bEeMY) MPOAYKTOB PEAKIIMU

W/WJTA UCXOTHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OTIpeJICIICHNE JT0JIA BBIX0/1a TIPOIYKTa
PEaKIMH OT TEOPETUIECKH BO3ZMOKHOTO

Hroro no pazneny

12

Pasnen 5. BoicokoMoJieKy IsIpHbIE COeIUHEHUS

5.1

BricokoMONEKYIIApHBIE
COEIUHEHUS

6

OcCHOBHBIE MOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX CO€TUHEHUI:
MOHOMEP, OJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALINY, CPEIHSAS
MOJIEKyJsIpHas Macca. OCHOBHBIE METOIBI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MOJIMMEPU3ALINS U
noJIMKoHieHcauus. [Ilpedcmasnenue

0 cmepeopezyIapHoCmu U
HAOMOJEKYIAPHOU CIMPYKIYpe
NOIUMEPOS, 3A6UCUMOCMb CBOUCTNE
NOJIUMEPOE OM UX MOJIEKYAAPHOSO0 U
HAOMOJLEKYIAPHO20 CIPOEHUSL.
[TomumepHbie Matepuansl. [Inactmacchr
(MOJIMATUIICH, TTOJIUTIPOTUIICH,
NOJIMBUHWIXJIOPU, TTOJIMCTUPOII,
MOJIMMETUIIMETAKPHIIAT, TIOJIMKApOOHATHI,
noJidTUIeHTepeTanar). Y Thuiusamus u
nepepadoTKa MIacTHKA.

DJ1acTOMEpbI: HaTyPAJIbHBIM,

Bnanets u3yyaeMbIMU XUMAUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICT
M3Yy4aeMbIX MOHSATUN U MPUMEHSITh
STU MOHSATHUS IPU ONTMCAHUU COCTaBa
U CTPOCHUSI BBICOKOMOJIEKYJIIPHBIX
OPTraHUYECKHX BEIIECTB,

JU1s1 OOBSCHEHUS OT/ACIbHBIX (PaKTOB
U SIBJICHUH.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
CTPYKTYPHBIX (hOPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUU PEAKIIMHU TTOJIUMEPU3ALUN
Y MOJIMKOHACHCALINH.

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA U IPUMEHEHUE
Kay4yKoB, Hanbosee
pacrpocTpaHEHHBIX BUIOB IJIACTMACC
1 BOJIOKOH.

Hcnonb3oBath 0011IeHAYYHBIE
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CUHTETUYECKHE Kayuyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3nna.

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

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

— O3HaKOMJIEHUE C o0pa3iaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyyKos.

e [IpakTueckue paboThI:

Ne 8. Perienue skcnepruMeHTaIbHBIX
3aaa4 no teMe «Pacno3naBanue
IJIaCTMAcC U BOJIOKOHY

METO/bI MO3HAHUSA
IPU CaMOCTOATEIHLHOM
IUTAHWPOBAHUU, TIPOBEICHUU U
OTMCaHUH XUMUYECKOTO
JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKHE paOOTHI)

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

y4eOHOro npeaMera

Pa3n

ea 1. TeopeTuueckue ocH

OBbI XUMHUH

1.1

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

J.1. MenneneeBa

9

AtoM. CocTaB aTOMHBIX SIAEP.
XUMHAYECKUN 31eMEHT. M30TOIBbL.
Kopnyckynapno-eonnogoti oyanusm,
0BOLCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbLE YUCIA.
DHEpPreTuYecKrue ypoBHU U MOAYPOBHH.
Atomuble opoutanu. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
a7eMeHThl). Pacnpenenenue 3JeKTpOHOB
110 ATOMHBIM OPOUTAJISIM;, NPUHYUN
MuHuMyma 3nepauu, npurnyun Ilayau,
npasuio XyHoa. INEKTPOHHBIE
KoH(purypauu aroMoB 31eMeHToB [ — [V
NEPUOJI0OB B OCHOBHOM U BO30Y>KJICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOHPUTYpaLIUU
WOHOB.

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

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATHH (BBIEIATH UX XapaKTEePHBIC
PU3HAKK) U IPUMEHSATH 3T MOHATUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OTJIETHHBIX (DAKTOB U SBJICHHM.
PackppIBaTh CMBICIT IEPHOTUIECKOTO
3akoHa /. 1. MeHaeneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMATU3HPYIOIIYIO,
O0OBSACHUTEIBHYIO U
IIPOTHOCTHYECKYO (YHKITHH.
XapakTepru3oBaTh JICKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUN) M HOHOB
XUMHUYECKUX dJieMeHTOB 1 — 4
NIEPUOJIOB ¥ X BaJICHTHBIC
BO3MOYXHOCTH, UCIIOJIB3YSI TIOHSATHS
S-, p-, d-37eKTPOHHBIC OpOUTAIIH,
SHEPTEeTUYECKHUE YPOBHH.

OOBACHATD 3aKOHOMEPHOCTHU
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CHUCTEMa XMMHYECKUX JIEMEHTOB

JI.1. MenpgeneeBa. CBS3b
[Teprnoanueckoro 3aKoHa u
[TeproanYECKO CUCTEMBI XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB 1 00pa3yeMbIX UMHU MTPOCTHIX
U CJIOHBIX BEIIIECTB I10 IpymnIaM 1
NeproiaMm. 3HAYEHHUE NEPUOINYECKOTO
3akoHa /[.1. Menneneena.
JKCIepUMEHTAIbHbIE METObI
U3y4eHHUsI BelleCTB U UX MpeBPaIleHHIA:
e J/[emoHCTpanuu:

— Buabl Tabuu «Ilepuoanueckas
CHUCTEMa XMMHYECKUX DJIEMEHTOB

J.1. MenneneeBa»

W3MEHCHHUS CBOMCTB XMMHUUCCKUX
AJIEMEHTOB U UX COCJIMHCHUMN

10 TIEpUOJIaM U TpyIirnam
[lepnoanueckoi CUCTEMBI

. . MenneneeBa

1.2

CtpoeHue BemecTna.
MHuoroo6pa3zue
BEIIECTB

11

XuMH4deckast CBsI3b. BBl XUMHUYECKOU
CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTaJuIndeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
O0OMEHHBIN U TOHOPHO-AKIIETITOPHBIN.
DHeprus v JyiuHa cBsi3u. [lonspHOCTD,
HaIMpaBJICHHOCTh U HACBIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHbIe CBSI3H.
BopopoaHas cBa3b. MexxMoeKyIsIpHbIe
B3aUMOJICUCTBHUS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUM (BBIJETSATH UX XapaKTEePHbIE
MPY3HAKK) U IPUMEHSTH 3TH OHATUS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEILECTB, 11 OOBSICHEHUS
OT/ICNIbHBIX (DAKTOB U SIBIICHHIA.
OnpenensiTb BUABI XUMUYECKOU
CBsI3U (KOBAJICHTHOM, HOHHOM,
METAJTUYECKOM, BOJOPOTHOM)

B COCIMHECHUSX, THII
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BaneHTHOCTh ¥ BaJI€eHTHBIE BO3MOXXHOCTHU
aToOMOB. [ ubpuouzayusi amomHvix
opoumareti. CBS3b DJIEKTPOHHON
CTPYKTYPBbI MOJEKYH C UX
r€OMETPUYECKUM CTPOCHUEM

(Ha mpUMepe COSTMHEHU 3JIEMEHTOB
BTOPOTO MIEPHOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX
coeauHeHux. CocTaB KOMILJIEKCHOTO
HOHA: KOMIUIEKCO00pa3oBaTelb,
muranabl. KoopauHannoHHoe 4ucio.
HomenknaTypa KOMIIIEKCHBIX
COeAMHEHUN. 3HAYEeHUE KOMILIEKCHBIX
coenuHeHun. [lonstue

0 KOOPAMHALIMOHHON XUMUH.
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

Turbl KPUCTAITNYECKUX PELIETOK
(CTPYKTYp) ¥ CBOMCTBA BEIIECTB.
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. IIpencrasnenne
0 KOJIJIOMJTHBIX pacTBopax. CriocoObl
BBIpaKEHUS KOHIICHTPAIIMU PACTBOPOB:
MaccoBasi 10J1s BEIIECTBA B paCTBOPE,
MOJIsIpHasi KOHILIEHTpaius. HackieHHbie
Y HEHACBHIILIEHHBIE PACTBOPHI,
pacTBOpuUMOCTh. Kpucrtamioruaparsl.

KPUCTALIMYECKON PEIETKH
KOHKPETHOTO BEIIECTRA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIH).
Onpenenarb BAJIGHTHOCTh U CTENIEHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB
B COCMHEHUAX PA3IMYHOTO COCTABA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BUJa XUMHUECKOU CBSI3U
Y TUIIA KPUCTAIIMYECKOU PEIIETKH.
[TpoBOIUTH BEIYMCIICHHUSI

C MCTIOJIb30BAHUEM TOHSATHSI
«MaccoBas J10J1s BEIeCTBA

B PacTBOpE»
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Knaccudukanus 1 HomeHKIaTypa
HEOPraHMYE€CKUX BEIIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4eHNsI BELECTB U UX MpeBpPallleHUA:
e J/[eMoHCTpaLMu:

— MOJIEJIM KPUCTAININYECKUX PEIIECTOK.

e PacuéTHbIe 3a1a4un:

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

1.3

XUMHUYECKHUE pEAKIUU

19

Knaccudpukanus XUMHYECKUX peakuui
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUH. 3aKOH COXPaHEHHUS MacChl
BELIECTB; 3aKOH COXPAHEHUS U
peBpAILEHUs SHEPTUH ITPU XUMUYECKHUX
peakimsx. TernoBbie 3hPEKThI
XUMHUYECKUX PEAKIIUH.
TepMoxumMuyeckrne ypaBHEHHS.
CKoOpOoCTh XUMHUYECKON PEAKIINH, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PaKTOPOB.
I'oMOreHHbIE ¥ T€TEPOTreHHBIE PEAKIIHH.
Karanu3 n katanuzaropsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBECUS. PaKTOPHI,
BIIMSIOIINE HA ITOJI0KEHNE XUMUYECKOTO
PaBHOBECHs: TEMIIEPATypa, JABJICHUE

PackpbIBaTh CMBICHT U3y4aeMbIX
HNOHATUH (BBIIEIATH UX XapaKTEPHbIE
IPU3HAKKN) U IPUMEHATH 3TH MMOHATUS
IIPY OIMCAaHHUH COCTaBa U CTPOEHUS
BEIIIECTB, JUISI OOBSICHEHUS
OTJENbHBIX (DAKTOB U SIBICHUU.
KnaccuduiupoBarb XuMuyeckue
PEeaKLMHK [0 Pa3IMYHbIM TPU3HAKAM
(4ucy U COCTaBy pearupyrommx
BEIIECTB, TEIIIOBOMY 3P deKTy
peaKkiyu, N3MEHEHUIO CTEIICHEN
OKHUCJIEHUS DJIEMEHTOB,
00paTUMOCTH, y4aCTHUIO
KaTaJn3aropa u T.1.);
CaMOCTOSITEJILHO BHIOUPATH
OCHOBAHUS U KPUTEPUU

JUI KJTAacCU(PUKALUU XUMUYECKUX

52



Pabouas nporpamma | Xumusi. 10—11 knaccel (yriayOaEéHHBIR YPOBEHB)

Y KOHIICHTPAIIUU BEIIECTB, y4aCTBYIOIIHUX
B peakuuu. [ Ipunnun Jle [Hlatense.
DNEKTPOIUTUYECKAS TUCCOIUAIINA.
CuiibHBIE U CJTa0bIE JIEKTPOJIUTHI.
Crenenb nuccouuanuu. Aonnoe
npouzeeodenue 600vl. Cpeaa BOJTHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTpAJIbHAS,
niesnioyHasi. Bomopoauelil mokazareib
(pH) pactBopa. I'maposns coei.
Peaxiiuu monnoro ooMeHa.
OKHCITUTETPHO-BOCCTAHOBHUTEILHBIC

peakuu. CTEneHb OKUCICHUS.
OKucIuTENh U BOCCTAHOBUTEID.
[Iponieccrl OKUCTECHUS U
BOCCTaHOBIICHUS. BaxHeimme
OKHCJIMTENIM U BOCCTAaHOBUTENU. MeTop
AJIEKTPOHHOTO 0anaHca. DJIEKTPOJINU3
pPacTBOPOB U PACILIABOB BELIECTB.
JKCIEePUMEHTAIbHbIE METObI
U3y4YeHHS BelIeCTB U UX
NpeBpaLlleHUI:

e JleMOHCTpaIuu:

— Ppa30XKeHHUE MEPOKCUIa BOAOPOIA
B IIPUCYTCTBHUU KaTajln3aTopa.

e JlTaGopaTopHBIE OIBITHI:

— MPOBEAECHUE PEAKLIUN HOHHOTO
obOMeHa;

peaKuuil.

OOBIACHATH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIUMA

C YUYETOM HX DHEPIETUUECKHUX
XapaKTEPUCTHK, XapaKTEP U3MEHEHUS
CKOpPOCTH XMMHUYECKOU PEAKLIUH

B 3aBUCHUMOCTH OT Pa3IMYHBIX
(aKkTOpOB, a TAKXKE XapaKTep
CMEILIEHHS] XUMHYECKOT'0 PABHOBECHS
MO/ BJAUSIHUEM BHEIIIHUX
BO3JICUCTBUN (MIPUHIINI

Jle lllartenbe).

PackpsiBaTh CyniHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKLMI TOCPEACTBOM COCTABJICHUSA
AJIIEKTPOHHOTO OanaHca 3THX
peakiuii; peakiiuii HOHHOTO OOMeHa
IyTEM COCTABJICHUS UX MOJHBIX U
COKpaIEHHBIX MOHHBIX YPABHEHHIA;
peakuuii THAPOJIN3a, PEAKIINT
KOMILIEKCOOOpa30oBaHUs

(Ha mpuMepe TUAPOKCOKOMILIIEKCOB
IIMHKA U aJTIOMUHUA).

[TpoBOIUTH U ONUCHIBATH
XMMHUYECKUN IKCIIEPUMEHT:
ONIPENIEIICHUE CPENIbl BOJHBIX
pPacTBOPOB BEIIECTB; MPOBEJICHHE
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— OIpPEACIICHUE CPEIbl PACTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHJIUKATOpA.

e [IpakTueckue paboOTHI:

Ne 1. Bnusinue pa3nuuHbix (akTopoB

Ha CKOPOCTh XMMUYECKOU pEaAKIINH;

Ne 2. BrnusiHue pa3nuaHbIX (pakTopoB

HA IOJIOKECHUE XUMUUECKOT'O PABHOBECHS;
Ne 3. Xumuueckue peakiiuu B pacTBOpax
AIEKTPOJIUTOB.

e PacuérHble 3a1auu:

— pacy€Thl MACChI BEIIECTBA

WM 00beMa T'a30B M0 U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCE

WK 00bEMY OJIHOTO U3 Y4aCTBYIOIIHUX

B PEAKIINU BEILIECTB;

— BBIYHCIIEHHE MAaCCOBOM JIOJIU U
MOJISIPHOWM KOHIIEHTPAILIMHU BEIIECTBA

B PacTBOpE;

— BBIYHUCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa
pEaKLMH, €CITU OJHO U3 BEIIECTB JJAHO

B BUJIE paCTBOPA C ONPEAECICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIIECTBA

peaKkiuii HOHHOTO OOMEHA; N3yUYECHHE
BIIMSTHUS PA3NTUYHBIX (DaKTOPOB

Ha CKOPOCTh PEAKIUH U TTOJ0KEHUE
XUMHYECKOTO PAaBHOBECHSI.
CrnenoBaTh MpaBujiaM MMOJIb30BAHUS
XAMHUYECKOU TTOCYIOU U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpencraBisaTh pe3ynbTaThl
XUMUYECKOTO KCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIUI

Y JIeJIaTh BBIBOJIBI HA HX OCHOBE.
[IpoBOIUTH BHIYMCIICHHUS:

C UCTOJb30BAHUEM MOHATHS
«MaccoBast 10J1s BELIECTBA

B PAcTBOPE», a TAKIKE IO YPABHEHUSAM
XUMHUYECKUX PEAKLUI, B TOM YUCIIE
TEPMOXUMUYECKUE PACUETHI

Hroro no pazneny

39
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Hemeraiuiel

31

[TomoxeHne HEMETAILIOB

B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
®du3nvecKre CBOMCTBA HEMETAILIOB.
AJI0TpOIIUS HEMETAJIOB (Ha IpuMepe
KHUCJI0poaa, cephl, pocdopa u yriaepoaa).
Bonopon. Ilonydenue, pusndeckue u
XUMUYECKUE CBOMCTBA (pEeaKIuu

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

Kucnopon, o3o0H. JIJaGopatopHbie u
MIPOMBIIILJIEHHBIE CIIOCOOBI MOTy4YeHUS
Kucaopoia. PU3NUECKUE U XUMUUYECKHE
CBOMCTBA KHUCJIOPOJIa U 030HA; X
npuMeHeHne. OKCUIbI U IEPOKCHUIBI.

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHATUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSTH 3TH MOHSATUS
IIPU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OT/ICJIbHBIX (DAKTOB U SIBIICHUIA.
OOBACHATH 0011IME 3aKOHOMEPHOCTH
B UBMEHECHUM CBOMCTB HEMETAJLJIOB U
WX COCIMHEHUMN ¢ YYETOM CTPOCHHUS
UX aTOMOB U TIOJIOKEHUS

B [lepronnueckoi cucreme
XUMHUYECKUX 3JIEMEHTOB

. 1. Menneneena.
XapaxkTepu3oBaTh (OMKUCHIBATH)
o0I1ue XMMHUYEeCKUE CBOMCTRA
HEMETAJJIOB, UX BaXKHEHIIINX
COCMHEHUM, TOATBEPKIAs ATO
ONMCaHNE TPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKuuii.

CocTaBasTh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii U peakiuii FOHHOTO 0OMeHa
U PacKpbIBaTh UX CYITHOCTh

C MIOMOIIBIO AIEKTPOHHOIO OaslaHca
Y MOHHBIX YPABHEHHUM.
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Cepa. HaxoxzaeHue B mpupoze, crnocoObl
MoTydeHUs1, GU3HICCKUE M XUMUUIECKHE
cBorictBa. CepoBOIOPOI, CYIb(DHIBI.
Oxcupp cepbi(IV) u (V). Ceprucras u
CepHasi KUCJOTHI ¥ MX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeHneHue cepbl U €€ CoeTUHEHUH.
Azot. Haxoxaenue B nmpupo/ie, criocoobl
MOTy4deHUS, PU3HICCKIE M XUMHUIECKHEC
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30TUCTasi M @30THAsI KUCIIOTHI U
ux cojii. OcCOOEHHOCTH CBOMCTB a30THOM
KucnoThl. [IpumMeHenue azora u ero
COCIMHEHUI. A30THBIE yIOOpEHUS.
®ocdop. Haxoxaenue B npupose,
CIOCOOBI MOTYy4YeHUs, (GU3NIECKUE U
XuMUueckue cBorctBa. Dochuasl 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 MOTy4YeHUs], PU3NUECKHEe U
XUMHYECKHEe CBOMCTBA. OKCHIBI

XapakTepu3oBaTh BIUSHUEC
HEMETAJIJIOB U UX COCIMHECHUI

Ha KUBBIE OPTaHU3MBI; ONUCHIBATH
MPUMEHEHHE B PA3IUYHBIX 00J1aCTSIX
MIPAKTUYECKOMN JEATENBbHOCTH
YyeJI0BeKa.

[ToaTrBepxaTh CyleCTBOBAHUE
TEHETUYECKOM CBSI3U MEXKIY
HEOPraHUYE€CKUMU BEIIECTBAMHU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIIUX XUMHUUYECKUX
peaKuuii.

[IpoBoauTH peakiumy,
MOATBEPKIAIOIINE KAYECTBEHHBIN
COCTaB BEIIIECTB; paCIO3HABATh
ONBITHBIM ITYTEM aHUOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax.

HaOmronaTh ¥ onuCHIBATDH
JIEMOHCTPAIMOHHBIN YKCIIEPUMEHT;
CaMOCTOSITEJIbHO IUIAHUPOBATb,
MPOBOJIUTH U OTIUCHIBATH
XUMUYECKUN IKCTIEPUMEHT
(J1abopaTopHBIE OTBITHI U
paKkTUIecKue paboThI);
NPEACTABIATh PE3YJIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA
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yraepoaa(Il) u (IV), yroyibHas kuciora u
ee conu. [Ipumenenue yriepoaa u ero
COCIMHEHU.

Kpemuwuii. HaxoxaeHnue B npupoje,
CIOCOOBI MOTy4YeHUs, (PU3NIECKUE U
XUMHu4eckue cBorcTea. Okcua
kpeMuusA(1V), kpemMHHEBasE KUCIIOTA,
cunukatsl. [I[puMeHeHrne KpeMHUs U €ro
coeauHeHuid. CTEKII0, €ro MoJIy4YeHHeE,
BU/JIBI CTEKOIL.

JKCIepUMEHTAIbHbIE METObI
H3y4eHHUs] BElIeCTB U UX MPeBPallleHHIA:
e JleMOHCTpaIuu:

— 00pa3ibl HEMETAJIOB;

— TopeHwue cephl, pocdopa, xKenesa,
MarHus B KUCIIOPO/IE.

¢ JIlaGopaTOpHbIE OTBITHI:

— KA4EeCTBEHHBIC PEAKIINU

Ha HEOPTraHUYECKHUE NOHBI U KaTHOH
BOAOPOJIA;

— TIOJIy4€HHE U COOHMpaHUE ra3oB.

e [IpakTueckue pabOThI:

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

Ne 5. Penienue s3xcrepuMeHTaIbHbIX
3anay 1o TeMe «Cepa U ee COeIMHEHUSD.

B (popMe 3aIucu ypaBHEHUH
COOTBETCTBYIOIIHUX PEAKITUH U JIeTIaTh
BBIBOJIBI HA MX OCHOBE.

CrnenoBaTh rpaBuiiaM MOJIb30BAHUS
XAMHUYECKOU TTOCYIOU U
J1a60paTOPHBIM 000PYI0BAHUEM.

HpOBOI[I/ITB BBIYHCJICHUA
I10 YPaBHCHHUAM XUMHWYCCKHUX

peaKuuii.

CamoCTOSTENBHO INIAHUPOBATH U
OCYILIECTBIIATH CBOXO
MMO3HABATEIbHYIO AEATEIBbHOCTD;
IIPUHUMATh AKTUBHOE Y4aCTHE

B IPYNIOBOW y4eOHOM eI TeIIbHOCTH
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Ne 6. Pemienne skciepuMEHTATBHBIX
3aja4 1o TeMe «A30T u hocdop u ux
COCTUHEHUS.

e PacuérHble 3anaun:

— BBIYUCIIEHHE MAcChl BELIECTBA

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

B PEaKIIMH BEILIECTB;

— BBIYMCJICHHE MacChl (00BbeMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB
pEaKIuu, eCIu OJHO U3 BEIIECTB UMEET
IPUMECH;

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

— BBIYUCIJICHUE BBIX0/1a MPOAYKTa
peaKkiuyu OT TEOPETUYECKH BO3MOKHOTO

2.2

MeTtajuiel

23

[Tonoxenne metauioB B [lepuoauueckon
CUCTEME XUMHYECKUX IJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS AIIEKTPOHHBIX
000J109€K aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
91eMEHMOB-MEMALII08 8 3eMHOUL Kope.

PaCKpBIBaTB CMBICJI U3y4aCMbIX

HNOHATUH (BBIIEIATH UX XapaKTEepPHbIC
NPU3HAKHN) U IPUMEHATH 3T ITOHATHS

IIPY ONTMCAHUU COCTaBa U CTPOSHUS
HEOPTaHUYECKUX BEIICCTB,
TUTsl OOBSICHEHUS OTJIETHHBIX (PAaKTOB
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O6mme puznyeckne CBOWCTBA METAJIJIOB.
[IpuMeHeHre MeTaIoB B OBITY, TPUPOAE
1 TexHuke. CriaBbl METaIOB.
DNEKTPOXUMHUECKUN Psii HAPSKEHUN
MeTasuioB. O0mMe cnocoObl MOIYYEHUS
METaJJIOB: TUAPOMETALITYPTHs,
MUPOMETAJUTYPIHUsl, JIEKTPOMETAILUTYPIHUsl.
[TonsiTHE O KOPPO3UHU METAILIOB.
CnocoObl 3a1UThI OT KOPPO3HH.

OO111as1 XapakTeprUCTUKa METAIIIOB

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

Il A-rpyminet [Teproanueckoii CUCTEMBI
XMMHUYECKHUX JIEMEHTOB. Maruuii u
KaJIbLUI: MTOTyYeHUe, PU3NIECKUe U
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEIIECTB U UX COCTMHEHHI.
JKecTKOCTh BOJBI U CLIOCOOEI €€
YCTPaHEHHS.

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

Y SIBJICHUU.

OOBCHATH 001LIME 3aKOHOMEPHOCTH
B N3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJUIOB M UX COCIMHEHUN C YUYETOM
CTPOCHUS UX AaTOMOB H MOJIOKEHUS
B [lepnoanueckou cucreme
XUMHYECKUX 3JIEMEHTOB

. 1. Menaeneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
METAJJIOB, X BaXKHEHUIIIUX
COCJIMHEHUH, TIOITBEPAKIAAS I3TO
ONMCaHNE TPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKLMil; MPUMEHEHUE METAJIIOB

B Pa3JIMYHBIX 00JIACTAX
MIPAKTUYECKOM JIEATEIIbHOCTH
YEJIOBEKA, a TAKKE UCIIOJIb30BAHUE
WX JIJIA CO3/1aHUsI COBPEMEHHBIX
MaTEpPUAIOB U TEXHOJIOTHH.
OnuchIBaTh CIOCOOBI 3aIUTHI
METAJIOB OT KOPPO3HUH.
PackppiBath CymHoCTh
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii MOCPEICTBOM COCTABIICHUSA
AJIEKTPOHHOIO OanaHca 3TUX
peaxKuuil.
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TUJIPOKCUIA ATIOMUHUS,
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 TUXPOMATHI, KX
OKHCIINTENIbHBIE CBOKCTBA. [lomyuenue u
IIPUMEHEHHE XpOoMa.

Pur3nUEeCKUEe U XUMUYECKHUE CBOKCTBA
MapraHia 1 ero coeiuHeHuii. OCHOBHbIE
coenunenus mapranua (I1), (IV), (VI) u
(VI1). ITepmanranar kanus, ero
OKHCJIUTEIIbHBIE CBOMCTBA.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
)Keses3a M ero coequHeHu. OKCUIbI,
runpokcuabl u con xenesa(ll) u (11).
[Tomy4yeHne u npUMEHEHUE KeJe3a U €ro
CILJIABOB.

Mens: nonydenue, puszndeckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHNE
IIPOCTOI0 BELIECTBA U €r0 COCIMHEHUM.
[uHk: nomydenue, pusnyeckue u
XMMHUYECKUE CBOWCTBA, IPUMEHEHUE

[IpoBoauTh peakiumy,
NOATBEPKIAAIOIINE XAPAKTEPHBIE
CBOICTBA U3Y4Ya€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIIHE

B BOJIHBIX PACTBOPAX.

[IpoBOIUTE U ONTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpPaKTUYECKUE PadOThI);
MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO KCIIEPUMEHTA

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

CrnienoBathb MpaBIaM MOJIb30BaHUS
XUMHUYECKOUN MTOCYA0H U
1a00paTOPHBIM 000PYAOBaHUEM.
[TIpoBOAUTH BEIYUCIHEHUS

10 YPaBHEHUSAM XUMHYECKUX
peaKuuii.

CamoCTOSITENBHO NIAHUPOBATH U
OCYUIECTBJISTH CBOIO
MO3HABATEIBHYIO JIESITEIIbHOCTH;
MPUHUMATh AKTUBHOE Y4aCTHE

B TPYIIIOBOM YY€OHOM JEATEIIbHOCTH
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MPOCTOTO BELIECTBA U €T0 COCTMHEHU.
AmdoTepHbIC CBOMCTBA OKCHJIA U
TUJPOKCHUIA [IUHKA, THAPOKCOKOMILIEKCHI
[IUHKA.

JKCIepUMEHTAIbHbIE METO/bI
U3yYeHNsI BEeLECTB U UX MpeBpallleHUIA:
e J/lemoHCTpanuu:

— KOJUICKUMS «MeTalJIbl ¥ CILJIaBbDY;

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

e JlaGopaTopHBbIE OMBITHI:

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

— B3aMMOJICUCTBUE THIPOKCHIOB
AJTIOMUHMS 1 IMHKA C paCTBOPAMH
KHCJIOT M IIEJIOYCH;

— KayeCTBEHHbBIC PEaKIIMH Ha KATUOHBI
METaJIJIOB.

e [IpakTueckue paboOThI:

Ne 7. Penienue 3KkcriepuMeHTaIbHbIX
3a71a4 o TeMe «MeTasuibl TJIaBHBIX
MOATPYII»;
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Ne 8. Pemenne skciepuMeHTaIbHBIX
3a1a4 1o TeMe «MeTaibl MOOOUYHBIX
MOATPYIIID.

e PacuérHble 3a/1aun:

— BBIYHMCJICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTa
peaKIuu, €CIu OJIHO U3 BEIIECTB IaHO
B BUJIE pACTBOPA C OMPEAECIECHHOMN
MAacCCOBOM J10JIEN PACTBOPEHHOTO
BEILIECTBA, UJIN UMEET MPUMECH;

— BBIYKCIIEHUE Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA
peaKkIuu, €CIu OJIHO U3 BEIIECTB IaHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO
BEILIECTBA;

— 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 obecrieueHun PackpeIBaTh posib XUMUU B PEIICHUN
B XMMUH. YCTOWYMBOTO Pa3BUTHS YEJIOBEYCCTRA. YHEPTETUYECKHX, CBIPhEBBIX U

XUMUA U )KU3Hb

IlonsTue o HAay4YHBIX MCTOJax ITO3HAHUA

N MCTOJ0JIOTMHU HAYYHOI'O UCCJICTOBAHUS.

HaquHe IIPUHOUIIBI OpraHu3alin
XUMHUYECKOI'0O IIpOMU3BOJACTBA.
HpOMI)IH_IJ'ICHHble CITOCOOBI MMOJIyUCHMA

AKOJIOTUYECKUX TPOOIIEM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHBIC
HaTpaBJIEHUS Pa3BUTHI XUMUIECKON
HAYKH U TEXHOJIOTHH.

[TpumeHsTH NpaBuiia 6€30MaCHOTO
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BaYKHEHIIINX BEILIECTB (Ha MpuMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCIIOTBI, MeTaHoJa). [IpoMbliliieHHbIE
CIOCOOBI MOJTYYEHHUSI METAJUIOB U
CIIaBOB. XUMHUYECKOE 3arpsI3HCHHE
OKPY’KAIOILIEH CPEBI U €ro MOCIEACTBHUS.
IIpobaema nepepabomku omxo006 u
no6ouHwvIX NPodyKkmos. Poib xuMuu

B 00€CTICUCHUN SHEPTETUYECKON
0e3omnacHocTu. [lpunyunst «3enexoil
XUMUUY.

XHUMUS ¥ 300POBBE YEIIOBEKA.
JlekapcTBenHsble cpenctsa. [IpaBuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB. Poiib XUMuu B pa3BUTHH
MEIULIUHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
nuny. [Tumessie no6aBku. Pons xumun
B 00€CIeueHNUH MUIIEBON 0€30MacHOCTH.
Kocmernueckue u mapdromepHbie
cpeacrtsa. berroBas xumus. [Ipasuia
0€301acHOro UCIOJIb30BAHUS MPEMAPATOB
OBITOBOI XUMHH B TIOBCETHEBHOM KU3HH.
XUMHUs B CTPOUTEINILCTBE. BakHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
6etoH). [Ipon3BOACTBO CTPOUTENBHBIX
MAaTEepHUAIIOB.

oOpallleHHsI C BELIECTBAMU,
UCIIOJIb3YEMbIMH B IOBCETHEBHOM
KU3HU; a TaK)Ke MpaBuia
0€301acHOro MOBEICHUS B LIEIIAX
cOepekeHus 310pOBbs U
OKPY’KaroIEeH IPUPOTHOUN CPEIBIL;
MIOHUMATh OMMACHOCTh BO3JICUCTBUS
Ha >KUBBIEC OPraHU3MbI OMPEAECIECHHBIX
BEIIECTB, cMbICH mTokazarens [1/1K,
HOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBILICHUS U IPEAOTBPAILICHUS UX
BPEIHOTO BO3JCHCTBUS.
AHaIM3UPOBATH U KPUTHUECKU
OIICHUBATh MH(POPMAIIUIO, CBSI3aHHYIO
C XMMHUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYXaroUenl Cpeibl.

Hcnonb30Bath MoTyuYeHHBIC 3HAHUS U
npeAcTaBiieHus o cepax
NEeATEeIbHOCTH, CBSI3aHHBIX C HAYKOM
Y COBPEMEHHBIMH TEXHOJIOTHSIMU,
KaK OCHOBY JIJIsl OpUCHTAIIUU

B BBIOOpE CBOEH Oyay1ieit
npodeccuoHanbHOMN NeATeTbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS 17151 OO BSICHEHHUS
Y TIPOTHO3UPOBAHUS SBJICHUH,
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XUMHUS B CEIIbCKOM XO35IUCTBE.
Oprannueckue 1 MUHEpaJIbHbIE
yIoOpeHus.

Heoprannueckue matepuanst

CTEKJI0, KepaMKKa). Matepuarsbl

(KOHCTPYKIIMOHHBIE MaTepUaIbl, KPACKH,

AJIS QJICKTPOHUKH. HanortexHonoruu

UMEIOIIUX €CTECTBEHHOHAYYHYIO
IpUPOJy, IPOTHOZUPOBATb,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIUHN KOJIOTHYECKON
0€30I1aCHOCTH MMOCICACTBUS OBITOBOM
Y MIPOM3BOJICTBEHHOU 1€ TEIBHOCTH
YeJI0BEKa, CBI3aHHOM

¢ iepepaboTKO BEIIECTB;
MCII0JIb30BaTh MOJYYEHHbIC 3HAHUS
JUISL IPUHSTUSI TPAMOTHBIX pElIeHUN
po0JIeM B CUTYyaIUsX, CBSI3aHHBIX

C XUMHEH.

[IpuHMMAaTh ydacTHe B 00CYKICHUN
po0JieM XUMHYECKON 1
AKOJIOTUYECKON HaMpaBJIECHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UIIUIO
1o npoOJjeMe U npeaarath
BO3MOJKHBIE ITYTU €€ PELLICHUS

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

Hudposbie o0pa3oBareibHbIE pecypChl
IJISl peajin3alum TeM padoueii MporpaMMsl

1. 1C: Ypok. Pexxum nocryma: https://urok.1c.ru/

2. O6ako 3HaHui. IHTepakTUBHBIE YPOKHU U IIU(POBbIC JoMallHue 3a1anus. Pexxum moctyna: https://www.imumk.ru/
3. Ownnaiin-mkona "Mudoypox" https://iu.ru/video-lessons
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