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1. NMnaHnpyemMble pesysbTaThbl
OCBOEHMA y4ebHoro npegmeTta «XuMnaA»Ha yray61eHHOM ypPOBHe
cpeaHero obuwero o6pasoBaHuA

1.1. MnaHMpyemMbie TMYHOCTHbIE pe3y/ibTaTbl OCBOEHUA Y4€OHOro
npegmeTa «XuMmna»
Ha yrny6/71eHHOM ypoOBHe

HJ'IaHI/IpyeMI)IMI/I JIMYHOCTHBIMH PE3YJIbTaTaMH B paMKaxX OCBOCHU A y‘{C6HOFO nmpeamera «XuMusa» Ha yl"J'IY6J'[eHHOM
YPOBHE SIBJISIIOTCA:

1) 8 cpepe omHoweHul obydaroujuxca K cebe, Kk caoemy 300p08bt0, K NO3HAHUIO ceba:

—  MPUHATHE W PeaM3al{i0 [EHHOCTEH 310pOBOr0 M 0€30IacHOro oOpasza KHU3HHU, OEpPEKHOE, OTBETCTBEHHOE H
KOMIICTCHTHOC OTHOLICHUEC K CO6CTBCHHOMy (1)I/ISI/I‘ICCKOMy 1 NICUXOJIOTHYCCKOMY 3JOPOBLIO;

— HCIPUATUC BPECAHBIX NIPUBBIYCK: KYPCHUA, ynOTpeGJ’ICHI/IH AJIKOI'0JIs1, HAPKOTHUKOB;

2) 8 cgepe omHoweHuUlU 0b6y4aroUUXCA K OKpYHarowemymupy, K xusol npupode, xydorecmaeHHoU Kynbmype:

—  MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTb HAyKH, TOTOBHOCTH K
HAyYHO-TEXHHUUECKOMY TBOPUECTBY, BJIAJCHHE JOCTOBEPHOH MH(pOPMAIIHEH O ePeOBbIX JOCTIKEHUAX U OTKPBITUSAX MUPOBOIL
U OTCYECCTBCHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpA 1 O0IIECTBA;

— FOTOBHOCTh M CIIOCOOHOCTH K 06pasoBaH1/1}o, B TOM 4YMHCJIC CaMOO6p330BaHI/II-O, Ha MOPOTAKCHUU Bcell JKH3HH,
CO3HATEIIPHOE OTHOIICHUE K HEMPEPHIBHOMY OOPA30BAaHHMIO KaK YCJIOBHIO YCIEIIHOM Mpo()ecCHOHATbHOU U OOIIECTBEHHOM
JIeSITeIIbHOCTH,

—  DKOJIOTHYECKAs KyJIbTypa, OEpEKHOE OTHOILIEHHE K POIAHOMN 3eMIle, IPHPOAHBIM GoraTrcTtBaM Poccuu 1 Mupa,
MMOHMMAHUEBJIMSIHISI COLIUATBHO-OKOHOMUYECKHX MTPOIIECCOB HA COCTOSIHUE MTPUPOIHON M COIIMATIBHOM CPeIbl,
OTBETCTBEHHOCTHU 3a COCTOSAHUC IIPUPOAHBIX PECYPCOB, yMeHI/Iﬁ 1 HAaBBIKOB Pa3yMHOI'0 IPHUPOAOII0JIb30BaHNsA, HETCPIIUMOI'O
OTHOLIEHUSI K JIEHCTBHUSM, IIPUHOCSIIUM BPEI SKOJIOTHUHU; IPUOOPETEHUE OIbITa KOOI OHAIIPABICHHOM JIEITEIbHOCTH;

3) 8 cpepe omHoweHul obydarouwuxca K mpydy, 8 cghepe CouUaIbHO-IKOHOMUYECKUX OMHoWeHUU:

— OCO3HaHHBIN BBIOOp OyayIIei mpodecchu Kak myTh ¥ CIoco0 peaan3ai COOCTBEHHBIX JKU3HEHHBIX TIAaHOB;

—  TOTOBHOCThH OOYYArOLIMXCS K TPYAOBOM MPOPECCHOHATBHON AEATENLHOCTH KaK K BOSMOKHOCTH y4aCTHsI B PEIICHUH
JINYHBIX, OOIIECTBEHHBIX, FTOCYIaPCTBEHHBIX, OOIICHAIIMOHATBHBIX IPOOIEM;

—  MOTPeOHOCTh TPYIAWTHCS, YBaXKEHHE K TPYAy H JIOMAM TPYAa, TPYAOBBIM IOCTHXKEHHUSAM, I0OPOCOBECTHOE,
OTBETCTBEHHOE M TBOPUYECKOE OTHOIMICHUE K Pa3HBIM BHIaM TPYIOBOM IS TEIbHOCTH.

1.2. MnhaHMpyeMble MeTanpeaMeTHble pe3y/ibTaTbloCBOEHMA y4e6HOro
npegmeTta «XmMMua»
Ha yrny6/71eHHOM ypoBHe

[Imanupyemble MeTalIpeIMETHBIC PE3YIbTAThl B paMKaX OCBOCHHUS YUeOHOTro mpeaMeTa «XUMUsS» Ha yriTyOIeHHOM

YPOBHE MPEJICTABICHBI TPEMS TPYIIIaMi YHUBEPCAIBbHBIX yueOHbIXaecTBUH (VY []).
1. PezynamusHsie yHusepcasneHele yyebHole delicmeua

BrimyckHUK HayduTCS:

— CaMOCTOSITEIEHO OIpPEACTsATh IEeNH, CTaBUTh W (OPMYTHUpPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTENbHOMN
JCATETFHOCTHH KIU3HCHHBIX CUTYAIHSX;

— OIIEHUBATh PECYpCHl, B TOM YHCJIE BpPEeMs U JPYrHe HeMaTephualbHBIE PECypChl, HEOOXOMMUMBIC IS JOCTHKECHUS
IIOCTaBJICHHOW paHEe LIeIH;

— COIIOCTaBJITh MMEIOIIHECS BOZMOKHOCTH W HEOOX OANMBIC JTSl JOCTHKEHUS IIEITH PECypPCHI;

— OpraHW30BBIBATH AP PEKTUBHBIHN ITOUCK PECYPCOB, HEOOXOANMBIX ISl JOCTIKEHHSI IOCTABICHHOH IIEITH;

— ONPEAENATH HECKOIBKO ITyTeH TOCTIDKEHHS MTOCTaBICHHON LIENH;

— BBIOMpATh ONTHMANBHBI ITyTh JOCTIKEHUS MENH C y4eToM d((EKTHBHOCTH pPACXOAOBAHUS PECYPCOB U
OCHOBBIBAsICH HACOOOPAKEHISIX STHKH W MOPAJIH;

— 3aIaBaTh MapaMeTPHl H KPUTEPHH, IO KOTOPEIM MOYKHO OIPEIEIHTH, YTO eI TOCTUTHYTA;

-- CONOCTaBJSATh  TONyYCHHBIH pe3yibTar JEITEILHOCTH C ITOCTABICHHOW 3apaHee IEeNbio;,— OIICHHBATH
MTOCTIE/ICTBUS JIOCTHIKEHHSI TIOCTABJICHHOW IIeTTM B JIEITEINBHOCTH, COOCTBEHHOW >KM3HM W KU3HU OKPYIKAFOIIIX
JIIOJIEN.

2. [Mo3HasamersnbHble yHUBEPCAsIbHbIE y4ebHble delicmeaus

BoinyckHUK HayduTCs:
-KPUTHYECKU OIICHUBATh U HHTEPIIPETUPOBATH HH()OPMAIIUIO C Pa3HBIX ITO3HITHIA;
-pacrmo3HaBath U PUKCUPOBATH IPOTHBOPEUHS B HH(POPMAITMOHHBIX HCTOUHUKAX;
-HCIIOIB30BaTh PA3IHYHBIC MOJCIHHO-CXEMATHUCCKHE CPEICTBA ISl IPEICTABICHUS BBIIBICHHBIX B HH(POPMAIIOHHBIX
HWCTOYHUKAX POTHBOPEYUHNIA;
-OCYILECTBITh Pa3BEpHYTHIH HWH(MOPMAIMOHHBIA ITOMCK U CTAaBUTH Ha €ro OCHOBE HOBBIC (yIcOHBIC U
MO3HABATENIbHbIE) 3a]]a4H;
-FCKaTh U HAXOAUTH 00OOIICHHBIE CIIOCOOBI PEIICHUS 3a/1ay;
-IIPUBOJIUTH KPUTHUECKUE apIyMEHThI KaK B OTHOILIEHUMCOOCTBEHHOIO CYXK/IEHUS, TaK U B OTHOLIEHUH JeHCTBUI 1
CYKIEHHUH qpyroro;
-aHAJM3UPOBATH M IPEOOPA3OBBIBATE IIPOOIEMHO-



MPOTUBOPEUHBEIC CHTYAIHH;
-BBIXOAMTD 332 PAMKH y4eOHOTO MPeIMETa U OCYILECTBISAThLEICHAPABICHHBIN TOMCK BO3MOKHOCTH ILIUPOKOrO
MIePEHOCaCPECTB U CIIOCOOOB JACHCTBUS;

-BBICTPAanWBaTh MHIUBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO, YUUTHIBAsI OTPAaHUYEHUS CO CTOPOHBI APYTHX
YYaCTHUKOB M PECYPCHBIE OIpaHUYCHUS;
-MEHSITb U YACP)KUBATh Pa3HbIe MO3UIMH B TO3HABATEIBHOMN JIEATEIBHOCTH (ObITh YYEHUKOM U YUUTEJIEM;
(hopMyITUpOBaTH 00Pa30BATEIBHBIN 3aIIPOC U BBITOIHATH KOHCYIBTaTHBHBIC ()YHKIIUH CAMOCTOSTEIBHO; CTABUTh
pobsemMy U paboTaTh HaJlee pellieHueM; YIIPaBIsITh COBMECTHOMN MMO3HABATEIbHOM NEeSITeTbHOCTBIO U TIOAUUHSATHCS).
3. KommyHukamusHele yHugepcaseHele yyebHele delicmsus

BhINyCKHUK HAy4UTCS:

—  OCYILECTBJISITH JEJOBYI0 KOMMYHHUKAIlMIO, KaK CO CBEpCTHHKaMHM, TaK M CO B3pOCIHbIMU (KaKk BHYTPH

00pa30oBaTENIbHON OpraHU3alMH, TaK U 32 €€ IIpeIeIaMH);

—  TIpH OCYILIECTBIIEHUU T'PYNIOBON pabOThl OBITh KAK PYKOBOIMTENEM, TaK U YICHOM IPOCKTHOM KOMaH/BI B Pa3HbIX

porsix (TeHepaTopOM e, KPUTUKOM, UCTIOTHUTEIEM, TPE3EHTYIOUINM H T. 11.);

— Pa3BEepHYTO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY 3pCHUSA C HCIIOJIb30BAHUCM aAACKBATHBIX (yCTHI)IX nu
HI/ICLMGHHLIX) SA3BIKOBBIX CPCICTB,

—  pacrio3HaBaTh KOH(JIMKTOTEHHbIE CUTYallUH U TPEOTBPAIATh KOH(MIUKTHI 10 UX AKTUBHOH (ha3bl;

— KOOPAMHHUPOBATH U BBIIONHATH pabOTy B YCIOBHUSIX BUPTYAJIBHOTO B3aMMOJCHCTBUS (MM COUYECTAHMS PEANbHOIO U
BUPTYAJIBHOT0);

—  COTJacOBBIBATh MO3UIIUH WICHOB KOMAH]IBI B IpOIIeccepaboThl Ha OOLIMM IIPOAYKTOM/PEIICHHEM;

—  TPEACTABILSITH IMyONMYHO PE3yabTaThl MHIMBHIYaTbHON U TPYNIOBONH AEATEIBHOCTH, KaK Iepe] 3HAKOMOM, Tak U
repeIHe3HaKOMOM ayAUTOPUEH;

—  moadHupaTh MAPTHEPOB JUIS JIETOBOM KOMMYHHUKAIIUU, UCXOS K3 COOOPaKEHUH pe3ybTaTHBHOCTH B3aUMOICHCTBUS,
a HCJIMYHBIX CPIM]'[&TPIFI;

—  BOCHPUHHMMATH KPUTHYECCKUE 3aMEUaHHsI KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO M €MKO (hOpMYIHPOBaTh KaK KPUTHYECKHE, TaK M OJOOPHUTEIbHBIC 3aMEUaHUs B aApec IPYTUX JIOAeH B
paMKax JIeoBOH 1 00pa30BaTEeIbHON KOMMYHHUKAIMH, H30€Tast IPU 3TOM JIMYHOCTHBIX OICHOUHBIX CY)KICHUI.

1.3. NMnaHupyembie npegMeTHbIe pe3y/ibTaTblOCBOEHUA YY4€OHOro npeaMeTa
«Xumunsa»
Ha yrny6/71eHHOM ypOBHe

B pesynbTrare m3ydeHus y4eOHOro mpeaMera «XHUMHUsS»HA YPOBHE CPEIHET0 00IIero 00pa3oBaHus

8bINYCKHUK Ha yenybneHHOM YposHe Hay4umcA:
— PacKpBIBaTh HAa MPUMEPaxX PONib XUMHU B ()OPMHUPOBAHUH COBPEMEHHOI Hay4IHOW KapTHHBI MHPA M B MPAKTUICCKOMH
JCATENFHOCTH YEIO0BEKA, B3AaNMOCBSI3b MEKIY XUMHEH U APYTUMH €CTECTBEHHBIMH HAyKaMU;

—  CONOCTaBJIATh HCTOPHYECKHE BEXU pa3BUTHS XAMHH C HCTOPUYCCKHUMH IIEPHOAAMHU PA3BUTHS
MIPOMBIIUIEHHOCTH M HAYKH JIISI TPOBECHUS aHATIHM3a COCTOSIHUS, ITyTEH Pa3sBUTUS HAYKH H TEXHOJIOTHI;

— aHANM3HPOBATh COCTAB, CTPOCHHE M CBOICTBA BEIIECTB, MPUMEHSS MOJOKEHHSI OCHOBHBIX XHMHUYECKUX TEOPHUI:
XUMHUYECKOI'0 CTPOCHHsI OpraHmdeckux coenuHennit A. M. bytnepoBa, cTpoeHHMsi aToMa, XHUMHYECKOH CBS3H,
AIEKTPOIUTHICCKON TUCCONMAINN KHUCIOT, OCHOBAHUI W COJIeH, a Takke yCTaHABIMBATH IMPHYNHHO-CICIACTBEHHBIC CBS3U
MEKIy CBOMCTBAMH BEIIIECTBA U €I'0 COCTABOM U CTPOCHHEM;

— TPUMCHATh TIPaBHJAa CHUCTEMATHYECKON MEXIYHApPOIHOH HOMEHKJIATYPhl KaK CpEACTBAa pa3MUYeHHs U
UICHTH()HUKAIIH BEIIECTB 110 HX COCTABY M CTPOCHUIO;

—  COCTaBJISITh MOJIEKYJSIPHBIC U CTPYKTYpPHbIC (DOPMYJIbI HEOPraHHYECKUX M OPraHUYECKUX BEIECTB KaK HOCHTEeH
nH(OPMAIMK O CTPOSHUH BEILECTBA, €0 CBONCTBAX M MPHHA/IICKHOCTH K OIPEACICHHOMY KIIACCY COSAMHEHUIA;

—  OOBSCHSITH MPHUPOILY M CIIOCOOBI 00pa30BaHUS XUMHUECKOW CBSI3M: KOBaJCHTHOU (TIOJISPHOM, HEMOISIPHOH ), HOHHOM,
METaJUTHIECKOM, BOJOPOIHOM C LENBIO OMPEACIICHNUs] XHUMUYECKON aKTHBHOCTH BEIECTB;

—  XapakTepu30BaTh (HU3MYECKHE CBOMCTBA HEOPraHMUYECKUX M OPraHUYECKUX BEIIECTB U YCTAHABIMBAThH 3aBUCHMOCTD
(U3MYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAIUIMYECKON PELICTKH;

—  XapakKTepu30BaTh 3aKOHOMEPHOCTH B H3MCHEHHH XHUMUYECKHX CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCIMHEHMUH, BBICIIIMX OKCH/IOB U THAPOKCHJIOB;

—  OPUBOJIUTH [TPUMEPbI XUMHUUYECKUX PEAKIMH, PACKPBIBAIOIIMX XapAKTEPHbIC XUMHUYECKHE CBONCTBA HEOPraHHUECKUX
HMOPraHUYECKUX BEIIECTB H3YUCHHBIX KIIACCOB C IIENbI0 UX HICHTH()UKAIUHE 1 O0BSICHEHUsI 00JIaCTH TPUMEHCHUS,

—  OmpeneNsiTh MEXaHU3M PEeaKIMU B 3aBUCHMOCTH OT YCJIOBHI MPOBE/ICHUS PEAKIUK U TIPOrHO3UPOBATH BO3MOXKHOCTh
[IPOTEKAHUSI XUMHUYECKUX PEAKIM Ha OCHOBE THUIIA XUMHUYECKOM CBSI3H M AKTHBHOCTHU PEAreHTOB;

—  YCTaHaBIMBaTh 3aBUCHMOCTh PEAKI[MOHHON CHOCOOHOCTH OPraHMYECKHUX COCAMHEHHUH OT Xapakrepa B3auMHOIO
BJIMSIHHSI aTOMOB B MOJIEKYJIAX C [[EJIbI0 IPOrHO3UPOBAHHUS MPOYKTOB PEAKIIUH;

—  YCTaHaBIMBaTh 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOH PEaKIMH W CMELICHHS XHMHYECKOO PABHOBECHS OT
Pa3MUIHBIX (PAKTOPOB C IETBHIO OMPEICIICHHSI ONITHMATBHBIX YCIOBUH MPOTEKAHUS XUMHUECKHX IPOIIECCOB;

—  yCTaHaBJIMBATh TCHETHYECKYIO CBSI3b MEXKIY KiIaccaMd HEOPraHWYECKUX H OPraHHYeCKUX BEMICCTB IS
000CHOBaHMSI IPUHIIMITHAIHHOW BO3MOXKHOCTY TOTYYCHISI HEOPrAaHMIESCKUX U OPraHUYECKIX COSIHMHEHHH 3aJaHHOr0 COCTaBa U
CTPOCHHUS;

—  TomOWpaTh peareHThI, YCIOBUS M OINPEACIATh IMPOAYKTHI PEAKINA, MO3BOJLIOMINX PEallM30BaTh JIAOOPATOPHBIE U
MIPOMBINUICHHBIE CIIOCOOBI MTOTYICHUS BAKHEHIIINX HEOPTaHMUSCKUX U OPTraHUIECKUX BEIIECTB;

—  ONpenmeNsiTh XapakTep CpPelpl B pe3yibTaTe TUAPOIH3a HEOPraHWYECKUX M OPraHMYCCKUX BEIIECTB U IPHBOIUTH
MIPUMEPHI TUAPOIIN3A BEIICCTB B IOBCEAHEBHON JKU3HH YEIOBEKA, OMOIOrMYECKUX OOMEHHBIX IIPOIECCaX U MPOMBIIUICHHOCTH;



OPUBOIUTL MPUMEPHLI OKHCIUTEIbHO-BOCCTAHOBHUTECIBHBIX pCaKIII/II\/'I B MpUPOAEC, MPOU3BOACTBCHHLIX ITpoHCCCax H
JKU3BHCACATCIIbHOCTH OPraHU3MOB;

O00OCHOBBIBATh IPAKTUYECKOE KCIOIb30BAHUE HEOPraHMYECKUX M OpPraHMUYECKUX BELIECTB M MX peakiuid B
MIPOMBIIIUIEHHOCTH U OBITY;

BBITOJIHATh XUMUYECKUH SKCIIEPUMEHT 110 PACIIO3HABAHUIO U ITOyYEHUIO HEOPTaHMUYECKUX U OPraHUYECKUX BEILECTB,
OTHOCSIIMXCS K PasiMYHBIM KJlaccaM COEJMHEHMH, B COOTBETCTBMH C IpaBWJIAMH M TpHeMaMH 0e30macHOd paboThI ¢
XMMUYECKHMH BEIllECTBAMHU U JJAOOPATOPHBIM 000PYI0BAHHEM;

— IPOBOAUTH PACUEThl HA OCHOBE XUMHUECKUX (DOPMYN U YpaBHEHHUH peakIuii: HaX0xXICHUE MOJICKYIISIPHON (pOpMYIIbI
OpPraHUYECKOI0 BEUIECTBA II0 €r0 IUIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIUX B €r0 COCTaB MWIU IO NPOLYKTaM
CTOpaHHUs; pacdyeThl MAcCOBOH JOMU (MAacChl) XMMHUYECKOTO COGIUMHEHHUS B CMECH; pacueThl Macchl (00beMa, KOIUYECTBa
BEIIIECTBA) MPOJAYKTOB PEAKILINH, €CIIU OHO U3 BELIECCTB 1aHO B M30BITKE (MMEET MPUMECH); pacyeThl MACCOBON HIIM 00bEMHOI
JIOJIN BBIXOJIa MIPOJIYKTA PEAKILUU OT TEOPETUUECKU BO3MOKHOTO; PACUEThl TEIIOBOT0O 3P (eKTa peakiuy; pacueTbl 00BbEMHBIX
OTHOILEHUH Ta3oB NMPHU XUMMUCCKUX PEAKIMSX; pacueThl Macchl (00beMa, KOJINYECTBA BEILIECTBA) MPOAYKTA PEAKIUU, ECIH
OJIHO M3 BEILECTB JaHO B BUJIE PACTBOPA C OIIPEAEIECHHON MacCOBOH 10JI€ll paCTBOPEHHOI'O BELIECTBA;

—  HCIIOIB30BaTh METOAbl HAYYHOI'O I103HAHUS: aHAJIN3,CUHTE3, MOJCIUPOBAHUE XUMUUYECKUX IIPOLIECCOB U SIBICHUI
IpU PpELICHHH Y4eOHO-UCCIEIOBATEIbCKUX 3a7ad IO M3YYEHHIO CBOMCTB, CIOCOOOB TMONYy4YEHHMs M PACHO3HaBaHUS
OpPraHUYECKUX BEILECTB;

— BJAJETh NPaBWIAMHU OE30MaCHOrO OOpAIlEHHs] C CIKUMH, TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU
OBITOBONMXUMMH;

—  OCYHIECTBIIATh MOMCK XMMHYECKOH HH(OpMannu MO HA3BaHUSIM, HACHTH(UKATOpaM, CTPYKTYPHBIM (opMyiIaM
BEIIECTB;

— KPUTHYECKU OI[CHMBATh U MHTEPNPETUPOBATH XUMUUECKYI0 HH(OPMALIHIO, COACPKAILYIOCS B COOOIIEHUSIX CPEACTB
MaccoBod HuHQoOpMamu, pecypcax HHTepHEeTa, HAyIHO-TIOMYJSPHBIX CTAaThsIX C TOYKH 3PCHUS ECTECTBCHHO-HAYYHOH
KOPPEKTHOCTH B IEJISIX BBISBICHHSI OUTHOOYHBIX CY>KACHUH 1 (POPMHUPOBAHUS COOCTBEHHOM MTO3UINN;

— HaXOJWTh B3aMMOCBS3H MEKAY CTPYKTYpOi B (PYHKIMEH, TPUIHMHON U CICICTBUEM, TEOpUEH 1 (haKTaMu TP aHATIM3e
MPOOJIEMHBIX CUTYalli 1 0OOCHOBAHWY NMTPUHUMAEMBIX PEIICHUH HAa OCHOBE XUMHYECCKUX 3HAHUH;

— MPEACTABIATh MYTH PEUICHUS TINOOANBHBIX MPOOJEM, CTOSIIMX Mepe] UYelTOBEUSCTBOM, M IEPCHEKTHBHBIX
HaTpaBJICHUN Pa3BUTHUSI XUMHUUYECKUX TEXHOJIOTHM, B TOM YHUCIIE TEXHOJIOIMM COBPEMEHHBIX MAaTEPHAIOB C Pa3IU4YHON
(YHKIIMOHAIBHOCTHIO, BO30OOHOBIISIEMBIX UCTOUHHKOB CBIPbhsI, MTEPEPa00TKH ¥ YTHIM3AIMY IIPOMBIIUICHHBIX U OBITOBBIX
OTXOJI0B.

BbinyCKHUK Ha y21yb1eHHOM ypo8He Noay4um 803MOMHOCMb HAYYUMbCA:

— ¢hopmynuposamv yeib UCCICO08AHUA, BbIOGUSAMb U NPOBEPSMb IKCHEPUMEHMATLHO SUNOME3bl O XUMUYECKUX
CBOUCMBAX BeUECME HA OCHOBE UX COCMABA U CIMPOEHU, UX CHOCOOHOCMU 6CMYNANb 6 XUMUYeCKUe peaKyuu, 0 xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUUECKUX PEaKyull;

—  CaMOCMOSMENbHO NIAAHUPOBAMb U NPOBOOUNb XUMUYECKUE IKCHEPUMEHNbL ¢ COOMOOCHUeM NPAsul 6e30NnacHOu
pabomwl ¢ sewecmeamu u 1abOpamopHuim 000pPyO008aAHUEM,;

—  uHmepnpemuposams OAHHbIE O COCMABe U CMPOCHUU GeUeCms, NOMYUEHHble ¢ NOMOWbIO COBPEMEHHbIX
QuzuKO-XUMULECKUX MEM 0008,

—  onucwleamv cOCMOsHUE 3NIeKMPOHA 8 AMOMe HA OCHOBE COBPEMEHHBIX K8AHMOBO-MEXAHUYECKUX NPEOCMAGICHUL O
CMpoeHUU amoma Oist 00bACHEHUS PE3VIbIMAMO8 CHEKMPATbHO20 AHANU3A 8EUJeCS;

—  Xapakmepuzoeamv Poib A30MOCOOEPIHCAWUX 2EMEPOYUKTULECKUX COCOUHEHUI U HYKICUHOBbIX KUCIOM KAK
BADICHEUUUX DUOTIOZUYECKU AKMUBHBIX 8EUJeCE;

—  NPOCHO3UPOBAMb BO3MONCHOCHL NPOMEKAHUST OKUCIUMETbHO-80CCHAHOBUMETbHbIX PeaKyull, IeiCauux 6 OCHOBe
APUPOOHBIX U NPOU3EOOCHEEHHBIX NPOYECCOS.

2. CopepyaHue y4yeb6HOro npegmeTta «XMMUA»Ha yrayb6/1eHHOM YpOBHE
cpepHero obuwero obpasoBaHusA

2.1. TeopeT4yeCKUe OCHOBbI XMMUM
2.1.1. CmpoeHue sewecmsa

ATOMHO-MOJIEKYJ/IApHOE y4YeHHe. BelecTBa MOJIEKYJISPHOrO U HEMOJIEKYJISIpHOrO cTpoeHusi. KauecTBeHHBIN U
KOJIMYECTBEHHBI cOCTaB BellecTBa. MoJsipHass M OTHOCUTENIbHAs MOJIEKYJISipHAs Macchl BeliecTBa. MonbHas J0ds U
MaccoBas J0Jis DJIEMEHTA B BEILIECTBE.

Crpoenme atroma. Hykmuael. M3oronel. Jegexm maccol. TUNBI paJHMOaKTHBHOTO pacrnana. TepMOSICpPHBIH CHHTE3.
OmKpbimue HOBbIX XUMUYECKUX dnemenmos. SlnepHsie peakuuu. Tunvt sdephvix peakyuii: Oerenue u cunmes. CKopocme
peakyuu paouoakmuenozo pacnadd. llpuMeHeHne paIuoOHYKIHIOB B MEAWIIMHE. METOI MEUEHBIX aTOMOB. [Ipumenenue
PAOUOAKMUBHBIX HYKIUOO8 8 2e0XPOHONIOUU.

CoBpemeHHasi MOJIeNb CTpOeHUsI aToMa. KopIycKyIsspHOBOJTHOBBIE CBOWCTBA AJIEKTpOoHA. [Ipedcmasnenue 0 K8AHmMOBo
mexanuxe. Coomnowenue Oe bBpoiina. [lpunyun neonpedenennocmu [etisendepea. Ilonsmue o 6011080U  hyHKYUU.
KganToBeie umcna. AtomHas opOutans. PacnpeneneHue 3IEKTPOHOB IO JHEPreTHYSCKHM YPOBHSM B COOTBETCTBHH C
MPUHLMIIOM HauMEHbLIEW SHepruu, nmpaBujioM XyHaa v npuHuunoM Ilaymu. OcoGeHHOCTH CTPOEHHS IHEPreTHYeCcKUX
ypoBHeii aToMOB 0-351eMeHTOB. DJeKTpoHHast KoH(urypanus aroma. Kiaccuburaiyss XAMAYECKUX 3JeMeHToB (S-, p-, d-, f-
AJIEMEHTHI). JJNEKTPOHHBIE KOH(PUTYpPAUU IMOJOKUTEIBHBIX M OTPHIATEIBHBIX HOHOB. OCHOBHOE M BO30YKICHHBIC
COCTOSTHUSI aTOMOB. BasleHTHBIE JIEKTPOHBI.



[leproguyeckuit 3axkoH. DopMyIHpPOBKa 3aKOHa B CBET€ COBPEMEHHBIX IIPEACTABICHUH O CTPOSHUHM aroma.
MupoBos3peHyeckoe n HaydHoe 3HaueHHe [lepnoanueckoro 3akona J{. 1. Menneneea. Pamuyc aToma. 3aKOHOMEPHOCTH B
M3MEHEHUH CBOICTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCMHEHHUH, BRICIINX OKCHJOB M THAPOKCHUIOB B IEPHOJAX U TPYIIIax.
DNeKTPOOTPHLIATEITEHOCTS.

XuMu4yeckas CBA3b. DICKTPOHHAS MPUPOJAa XUMHYECKOH CBSA3M. Busl xumudeckoil cs3u. KoBaseHTHas CBs3b U ee
XapaKTepUCTUKU (PHEPIrusi CBS3M, JUIMHA CBS3M, BAJICHTHBIH yroll, KpaATHOCTh CBS3H, IOJSIPHOCTH, MOJSPU3YEMOCTH).
KoBanentHas HenomnsipHas U NoJsApHast cBsi3b. OOMEHHBIH M JOHOPHO-AKLETITOPHBIH MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOM
HOJSIPHOM cBsizu. I'eomeTpust MoseKyibl. JunonvHulii MOMeHmM C6:A3U, OUNONbHLIL MOMEHmM MOaeKyavl. VIOHHasi CBSI3b.
Omauuue mencOy UOHHOU U KOBAIEHMHOU C6:3bl0. MeTajumdeckas cBsi3b. BopopoaHas cBs3b W ee BIMSHHE Ha CBOWCTBA
BellecTBa. MeXMOJIEKYIISIpHbIE B3aUMOJCHCTBYSL. [loHamue 0 cynpamonekyispHou Xumuu.

ArperaTHble cOCTOsIHUA BemlecTBa. [a3pl. [asoBble 3akoHbl. YpaBHeHue Kiaiinepona—MenpeneeBa. 3akoH
ABoraipo. 3akoH 00beMHBIX OTHOIIEHHH. OTHOCHTENbHAS TUIOTHOCTH I'a30B. CpeaHsis MOJISIpHAs Macca CMECH.

CTpoeHne TBEpABIX Tell: KPUCTAUIMYECKHE M aMop(HbIe BellecTBa. THIIbl KPUCTAIUIMYECKUX PEIISTOK: aTOMHas,
MOJISKYJIIpHAsi, MOHHAast, MeTajmyeckas. [loHATHe 00 sieMeHTapHOH s4elike. Pacuem wuucia uoHos, cooepicaujuxcs 8
anemeHmapHoll avetike. Mounvie paduycel. Onpedenerue mMemaniuieckozo paouyca. 3aBUCUMOCTb (DU3UYECKHX CBOMCTB
BEIIECTBA OT THMAKPUCTAJUIMYECKON pemreTku. [IpuumHbl MHOTOOOpasusi BemiecTB. COBpEMEHHBIC MPEICTABICHHS O
CTPOCHHH TBEP/IBIX, )KUJKHUX M ra3000pa3HbIX BEIIECTB.

JemoHcTpauun. 1. OOpasiisl BEIIECTB MOJICKYJISIPHOIO U HEMOJICKYIISIpHOro cTpoeHus. 2. Bo3ronka noma. 3. Monenu
MOJIEKYII.
4. KpucTaminieckue peueTKH.

2.1.1. OcHoBHble 30KOHOMepPHOCMU NPOMEKAHUA XUMUYECKUX peakuul

Knaccupukanusa XuMHMYeCKUX peaKMH 110 pa3INyHbIM PU3HAKaM CPaBHEHHUS. | OMOTeHHBIC M TEeTEpOreHHbIC
peaknuu. Knaccudukanus mo 3Haky TteruioBoro 3¢dekra. OOpaTumble W HeoOpaTumble peakuuu. KaTaniuTHueckue u
HCKATAJIUTUYCCKUCPCAKIINU. PeaKIlI/II/I C U3MEHEHHEM U 0e3 U3MEHEHUS CTENEHN OKUCIIEHUS DJIEMEHTOB B COCINHCHUAX.

JHepreTMKka XWUMHMYeCKMX peaknuil. TemmoBodl 3¢¢pexkT XUMHYECKOH peakunu. ODHAOTCPMHUYECKHE U
9K30TEPMHUYECKHE peaknnu. TepMoXxuMudeckne ypaBHeHHs. Temora oOpa3oBaHMs BeliecTBa. 3akoH l'ecca u cienAcTBHS U3
Hero. DHeprus cBs3u. [llomwsmue o eHympenwneti dHepeuu W HHTanbnud. Ilomstne o0 »HTpormu. Bropoil 3akoH
TepmoauHaMuky. Popmyna bonbiimMana. Dueprus 'nd6ca 1 KpuTEpUU CaMOIIPOU3BOIBHOCTH XUMUYECKON PEAKIHH.

O6paTtumble peakuum. Xumudeckoe paBHoBecue. Koncranta paBHoBecusi. [lpuniun Jle Illarenbe. PaBHOBecHBIC
COCTOSIHUS: YCTOMYMBOE, HEyCTOHUNBOe, Oe3paznmnuHoe. CMeleHne XUMUYECKOr0 PaBHOBECHS TI0J] ICHCTBUEM Pa3IMUHBIX
(haKTOPOB: KOHIIEHTPALINN PEareHTOB WM MPOAYKTOB PEAKIUM, AABJICHUS, TeMIepatypsl. Poibp cMeIIeHus paBHOBECHS B
TEXHOJIOTHYECKUX TpoLeccax.

CKOpOCTh XUMHMYECKHMX peaKI Ui, ee 3aBUCHMOCTh OT Pa3NUYHBIX (PAKTOPOB: MPHUPOIBI PEarHpYIONINX BEIIECTB,
KOHILIEHTPALUU PEArupyrolux BELIECTB, TEMIIEpPaTypbl, HaJM4yMsl KaTalu3aTopa, IJIOLIaJX ITOBEPXHOCTH PEArupyroILUX
BellecTB. Peakuuum IOMOreHHblE U T€TepOreHHble. Jnemenmapmuvie peakyuu. Mexanusm peaxyuu. AKmueuposamHvlil
kKomniexc (nepexoonoe cocmosiHue). 3aKOH JEHCTBYIOIIMX Macc. KoHcmamma cropocmu peakyuu, ee pazmMepHOCHb.
Cropocmuv  peaxyuu paouoaxmuero2o pacnada. Ilepuod nonypacnada. llpasuno Bast-I'odda. I[Tonsartue o6 sHeprun
aKTHBalMH M 00 D»HEpPreTndeckoM mpoduie peakuuu. Ypasuenue Appenuyca. KatammzaTopel u KaTamus. Ouepeus
aKmueayuu Kamanusupyemor u HeKamanusupyemou peaxyuy. AKTUBHOCTb U CEJIIEKTUBHOCTDb KaTaju3aTopa. [ oMocenHull u
2emepozenHulll Kamanus. I'omozennviil kamanuz 6 2azo8oll ¢asze. Kamanumuyeckoe okucienue yeapHo2o2azd 6 KOHgepmepax
BBIXJIONHBIX 2A308 6 aémomooOuax. Ponb Kataam3aTopoB B MPHPOAC M IPOMBIIUICHHOM MPOM3BOACTBE. DEpMEHTHI Kak
OnonornyecKre KaTaan3aTophl.

JeMoHcTpaumu. 1. Dk3orTepMHUYecKHE M JHAOTSPMUYECKHE XHMHYECKHMe peakiuu. 2. TersoBble SBICHUS HpPH
pPacTBOPEHUU CEpHON KHUCIOTHI M aMMHAYHOW CEIHTPHL 3. 3aBHCHMOCTH CKOPOCTH PEAKIHWU OT IMPUPOIOBl BEIIECTB Ha
MpUMEpe B3aWMOJEHCTBUS PacTBOPOB pa3IMUYHBIX KHUCIOT OAWHAKOBOW KOHLIEHTPALMU C OJUHAKOBBIMH KyCOUYKAMM
(TpaHymaMi) NWHKA W OMMHAKOBBIX KYCOYKOB pAa3HBIX METAUIOB (MarHws, LHHKA, JKENe3a)C PacTBOPOM COILSTHOM
KACIOTHL. 4. B3anMozelicTBHe pacTBOPOB CEpHON KUCIOTHI C pACTBOPAMH THOCYIb(}aTa HATPUS Pa3IUnIHON KOHIICHTpPAIHN
U TeMIrepatypsl. 5. 3aBucEMOCTh TonokeHus: paBHoBecuss B cucteme 2NON O ot Temmeparypel.

JlabopaTopHbie onbIThbl. 1. Karamirudeckoe pasioxkeHne mepokCH/Ia BOIOPOIa.

2.1.2. Pacmeopei

Cnoco6bl BbIpaKeHUsI KOJMYECTBEHHOI'0 COCTaBa pacTBOpA. MaccoBas OIS PACTBOPCHHOTO BEIIECTBA
(TIpolieHTHAsT KOHIICHTPAIMS), MoaapHas Kouyewmpayus. Tumposanue. PacTBopeHHe Kak (U3MKO-XUMHUYECKUH MpoIiecc.
Kpucmannocuopamol.

JucnepcHble cucteMbl. Komonaaeie pacTBopbl. McTuHHBIE pacTBOphl. JlucrepcHas (a3a W JUCIepCHOHHAs cpeja.
CycrieH3nu v smyibend. 3omu U renn. Onaneciennns. Dddexr Tunnans. Koarymsuus. CeaumenTarnus. CHHEpe3uc.

Peakuyu B pacTBOpax 3JIEKTPOJIMTOB. KauecTBEeHHBIE peakiMi HAa HOHBI B pacTBope. KHCIOTHO-OCHOBHBIC
B3aMMOJICHCTBUS B pacTBopax. AMdoTepHocTh. MoHHOE Tpom3BeneHUe BOjbl. BomopomHsiid mokasatenb (pH) pactBopa.
CunbHble U cliadble 37eKTponuThl. Pacder pH pacTBOpPOB CHIIBHBIX KHUCIOT M miesiodeii. KOHCTAaHTBI JUCCOMMAIINN CITA0BIX
9MEeKTPONUTOB. C8s13b KOHCmManmuvl u cmenenu ouccoyuayuu. 3axon pazeedenus Ocmeanvoa. Peakiuy MOHHOrO oOMeHa.
[TonHble W COKpallleHHbIE MOHHBIE ypaBHeHUs. [ uaponus conel. ['waponus3 mo KaTHOHY, TI0O aHHWOHY, IO KaTUOHY U TI0
aHWOHY. Peakiusi cpembl pacTBOPOB COJICH: KHCIIOTHAs, IIEIOYHAss W HelTpanbHas. [lomHbIA HEOOPAaTUMBIA THIPOJIH3.
Tonyuenue peaxyueti euoponusza ochosnvlx coaeil. Ilonsmue o npomoaumuueckoi meopuu bpencmeoa—i/Jloypu. Ilonsmue o
meopuu Kuciom u ocroséanuil Jlviouca. 3HaYeHWE THUIPONIHM3a B OHOJIOrMYECKMX OOMEHHBIX Iporec-aX. IIpumeHeHue



THIpONM3a B TIPOMBIIUICHHOCTH. PasHosecue MmedcOy HACLUYEHHBIM —pPaAcmeopom u ocaokom. llpoussedenue
pacmeopumocmii.
JdemoHcTpauun. 1. OmpenerneHue KHCIOTHOCTH CpEAbl IPH IOMONIM HHIUKATOpoB. 2. Dddexr Tummamsa. 3.
O0pa3oBaHNE KOMILICKCHBIX COSAMHCHHH MEPEX OJTHBIX METAILIOB.
JlabopaTopHbie onbITbl. 1. Peakiun nonHoro ooMena. 2. CBOMCTBA KOJUTOMIHBIX pacTBOpoB. 3. I'maponus conei. 4.
[Tonydenue n cBOIICTBA KOMIUIEKCHBIX COEIMHEHHH.

2.1.3. OKrucsiumersibHo-80ccmaHoguUMeslbHble npoueccel OKUCAUMENbHO-80CCMAHOBUME TbHbIE PeAKUUU.

Tunw

OKHCIIMTEIIbHO-BOCCTAHOBHUTENBHBIX peakuuil. OxuciieHne u BoccTaHOBieHWe. OKHCIMTENM W BOCCTAHOBUTEIH. Meron
JIEKTPOHHOTO UM 3JEKTPOHHO-HOHHOTO Oananca. IloBeneHue BemiecTB B cpenax ¢ pasHeIM 3HaueHueM PH. Ilepmanranar
Kausi Kak OKUCHHTeNb. OKHCIUTENbHO-BOCCTAHOBHTENIBHBIE pEaKIUH B IPUPOAE, NPOU3BOICTBEHHBIX Ipoleccax H
JKHU3HEJIeITeIbHOCTH OPTraHN3MOB.

l'anbBaHMYeCKUI 3JIeMEeHT (Ha npuMepe diieMeHTa JlaHnans). XUMHYEeCKHe HCTOYHHMKH TOKA: TajbBaHHYECKHE
3JIEMEHTHI, AKKYMYJIATOPbI M TOIUIMBHBIE 3JIEMEHTBL. DPopMa 3anucu Xumuueckozo ucmounuxa moka. Cmanoapmmulil
68000pOOHbIL 1ekmpo0. Cmanoapmuvlil 91eKMpOOHbIL nomenyuan cucmemvl. llonamue 00 31ekmpoosudcyueli cuie
peaxyuu. INEKTPOXUMHUYECKUH Pl HANPSHKEHUN (aKTHBHOCTH) METaJUIOB (PsiJl CTAHJIAPTHBIX JIEKTPOIHBIX MOTCHIIUATIOB).
Hanpagnenue oxucaumenbHo-80CCMANOBUMENbHBIX PEaKyulil.

JJIEKTPOJIU3 DPACIJIABOB M BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB (KHUCJIOT, INENOue M comeit). 3axonsl snexmponusa.
[NpakTryeckoe NprUMEHEHHE 3JIEKTPOIN3a JUIsl MOTYUeHHUS [IEeITOYHbIX, HIETOYHO3EMETbHBIX METAJLIOB U ATFOMHHUSL.

Kopposust MeTamioB: CrocoObl 3alIUThl METAIOB OT KOPPO3HUH.

JeMoHcTpaumm. B3aumoseiicTBie iepMaHraHaTa Kajius ¢ CylIb()UTOM HATPHUs B Pa3HBIX Cpe/iax.

2.2. OCHOBbl HEOpPraHMYEeCKOU XMMUM

2.2.1. Knaccugukauus u HOMeHKAamypaHeopeaHU4YecKux coeouHeHul

Baxneifimme kigacchl HEOPraHMYECKMX BEHIECTB. OJIEMEHTHI METaulbl M HEMETAJIbl U WX IIOJIOKEHHE B
[Mepuomnueckoit cucreme. Krnaccudukanms ¥ HOMEHKIATYpa CIOXHBIX HEOPraHUYECKUX COCIMHEHUH: OKCHJIOB,
THJIPOKCUIOB, KHUCIOT U coneil. ['eHerndeckas CBs3b MEXKIy KiIaccaMHM HEOPraHMYECKHX coeanHeHWH. Vnentndukarms
HEOPraHWYECKUX BEIIECTBH HOHOB.

KomrutekcHbie coeaunenus. CocTaB KOMIUIGKCHOTO HOHA: KOMITJIEKCOOOpa3oBaTenb, JIMTaHbl. KoopanHalMoOHHOE
yucino. HomeHknaTypa KOMITJIEKCHBIX COEIMHEHWH. 3HAYeHWE KOMIUIEKCHBIX coefauHeHui. [loHsATHe 0 KOOpIMHAIMOHHON
XHUMHH.

2.2.2. Hememansnoi

Bogopoga. Ilomydenue, Qu3mueckne W XHUMHAYECKHE CBOMCTBA (peakmuM C METAUIAMH W HEMETaJUIaMH,
BOCCTaHOBJICHHE OKCHJIOB U cotiei). ['uapuibl. TOMTHBHBIC 27IEMEHTHI.

Tanorenbl. O0Imas XapakTepUCTUKa AIEMEHTOB ThaBHON moArpymnmel VI rpynmel. @usudeckue CBOMCTBAa MPOCTHIX
BELIECTB. 3aKOHOMEPHOCTH H3MEHEHMs] OKHUCIMTEIbHOH aKTUBHOCTH TaJOT€HOB B COOTBETCTBUU C MX IIOJIOKEHUEM B
nepuoandeckoil Tabmume. [lopsook BBITECHEHHS TalOreéHOB W3 PACTBOPOB TallOTEHUAOB. XJIOp — TIIONy4YCHHE B
MPOMBIIUIEHHOCTH U Ja0OpaTOpUH, Peakluy ¢ MeTalIaMi U HeMeTallaMu. B3anmoeiicTBue Xiopa ¢ BOIoH U pacTBOpaMu
menoyen. [lennou mexanuzm peakyuu 83aumooeticmeusi Xaopa ¢ 8000pooom. Qbeszapadicusanue numvesol 800bl XI10POM.
Xpanenue u mpancnopmuposka xaopa. KuciopopHble COEOUHEHHs XJIOpa. [ 'MIOXJIOPUTHI, XJIOpaThl U IEPXJIOPAThl Kak
TUOAYHBIE OKucTUTenn. OcobeHHOCTH XUMUH (PTopa, Opoma n nona. KauectBenHas peakiyst Ha WoZ. | alOreHOBOZOPOIIBI
— TIOJIy4€HHE, KHUCIIOTHbIE M BOCCTAHOBUTENBHBIE CBOICTBA. XJIOPOBOIOPOI. ['aoreHoBOJOpOIHbIE KUCIOTHl U UX COJIH.
ConsHas kuciota U ee cond. KadecTBeHHbIe peakUMM Ha TajloreHHUJ-MOHBI. [IprMeHeHHe rajoreHoB W MX Ba)KHEMIIUX
COCITMHEHUHN.

JdJleMeHTHl NOArpynnbl Kucaopoga. O0mas xapaKTepHCTHKa
9JIEMEHTOB TJaBHOM moarpymmel VI rpymmbl. @u3udeckre CBOWCTBA MPOCTHIX BemecTB. (O30H Kak ajulOTpONHAs
Momudukarmsa kucaopona. [loxyaerne ozona. Ozonamope. O30H Kak OKHCIUTEND. [103UTHBHASI 1 HETATHBHAS POJIb O30HA B
OKpyJKaromiei cpene. Bzaumooeticmeue o3ona ¢ arkenamu. CpaBHEHHME CBOWCTB 030HA W KHcCIopona. Boma W mepokcua
BOJIOpO/Ia KaK BOJOPOJHBIE COEJMHEHMs KHUCIOpOoJa — CpaBHEHHE CBOWMCTB. Ilepokcuna BoAopoda Kak OKUCIUTENb U
BoccTaHOBHTEND. [lepokcnapl MetamioB. [lonsmue 06 opeanuueckux nepoxcudax. Cepa. Amnorponus cepsl. Ou3ndeckue u
XHMUYECKHE CBOWCTBA CEphl (B3aMMOICHCTBIE C METAIUIAMH, KACIOPOJOM, BOIOPOIOM, PACTBOPAMH IIIEIOYEH, KACIOTAMU-
OKHCITUTETSIMH). B3amMonelicTBre cepbl ¢ Cyab(pUTOM HATpus ¢ oOpa3oBaHHeM THOCyIb(aTaaTpus. CepoBomopon —
MOJTyYeHHEe, KACIIOTHBIC M BOCCTAHOBUTEIbHEIE cBoMicTBa. Cynmbduabl. Jucyrogan. [lonsmue o nonucynrvguoax. CepHUCTHINA
ra3 Kak KUCJIOTHBIN okcua. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHUCTOrO rasa. [lomyueHue cepHucToro rasza
B TIPOMBIIIICHHOCTH U jaboparopuu. CepHucras kucnora u ee comu. Cepueiii anrunpua. CepHas kucnora. CBoiicTBa
KOHIIEHTPUPOBAHHOM W pa30aBiIeHHOW CEepHOM KHUCIOTHL. JlelicTBHE KOHLIEHTPUPOBAHHOW CEpHOM KHUCIIOTBI Ha caxap,
METaJUTbl, HEMETAJUIBI, CYIbGUAbL. TepMudeckas YCTOMYHUBOCTH Cynb(haToB. Kpucmaniocuopamol cynvghamos memannos.
KauecTBeHnHas peakuus Ha CEpPHYIO KMCIIOTY U €€ COJIH.

JdJjleMeHThl NOArpynnbl a3ora. O0mas XapakTepHCTHKA IEMEHTOB TJIaBHOW MOArpynmnbl V rpymmbl. dOusndeckue
CBOMCTBA MPOCTHIX BELIECTB.

A3ot u ero coenunenus. CtpoeHue MoJeKyIibl a3oTa. Pusznyeckue U XUMUYecKre cBoiicTBa azora. [lomydyeHue azora B
MIPOMBINIUIEHHOCTH ¥ JabopaTopuu. HuTpumel. AMMIaK — ero noxydeHue, GU3ndeckue i XUMAYecKue cBoicTBa. OCHOBHEIC



CBOIICTBa BOJHBIX PACTBOPOB aMMHaka. AMMHUAK KaK BOCCTAHOBHUTENb. B3zaumooelicmeue ammuaxa ¢ — aKmugHbIMU
memannamu. Amuo nampus, eeo ceolicmea. Conu amMmMmoHus. loBeneHue coneit aMMoHUsI IpH HarpeBaHuu. KauecTBeHHas
peakuusi Ha HOH amMMoHus. [TpruMenenune ammuaka. OKCHIBI a30Ta, UX ModydeHue u cBoricTBa. Okcup azorta (I). Okucnenue
okcua azota (Il)kucnopomom. umepusarus okcusa aszora (IV). Asotucras kuciora u ee coinu. HUTPUTHI KaK OKUCIUTEH U
BOCCTaHOBHTENH. A30THas KHCIIOTa — (PU3NYECKHE M XUMHYECKHE CBOMCTBA, TIOJy4eHHe. A30THAS KHCIIOTa KaK OKHUCIIUTENb
(oTHOIIEHNE a30THOW KHCIIOTHI K MeTajulaM M HeMeTajulaM). 3aBUCUMOCTh IPOYKTa BOCCTAHOBIICHHS a30THOH KHCIIOTHI OT
aKTHUBHOCTH METaJlla ¥ KOHLIEHTPALUU KUCIOTHL. [lonamue o kamuone Humponus. Ocobennocms 83aumooeticmeus MazHus u
mapeanya ¢ pasbagrenHol azomuou xuciomou. HUTpaThl, UX (QU3MUECKHE U XUMHMUYECKHE CBOMCTBA (OKUCIUTENIbHBIC
CBOICTBA M TEPMUYECKasl YCTOWYUBOCTD), IPUMEHEHHE.

Dochop u ero coeaunenus. Amnorponus docpopa. Pusnueckue cBoicTBa pocdopa. Xumudeckue cpoiicta dochopa
(peakuuu ¢ KHCIOPOJOM, TajJOreHaMu, METaJUIaMU, CIOKHBIMH BEIIECTBAMHU-OKHCIUTENAMH, InenodaMmu). llomydeHue u
npumenenue ¢dochopa. Xmopuovr ¢ocgopa. Dochun. Dochumel. Dochopubiit anrugpua. OprodocopHas u
MeTaochopHas KUCIOTH U UX conu. KadecTBeHHast peakuust Ha oprodocdartel. Pasnoxenue oprodocdopHoil KHUCIOTEHL.
[Ipumenenue dochopHoil kucmoTel W ee cojeil. buomormveckas ponb docharos. [lupogocghopras rucroma u
nupoghocpamur. Oxcuo gocghopa (1), pocghopucman xucioma u ee conu. Pocghoprosamucmas KUCI0mau ee couu.

Ioarpynna yriepoga. O01as xapaKTepucTHKa JIEMEHTOB TIaBHOI moarpynns! 1V rpynmnsr.

VYraepoa. Anjorpormust yriepona. CpaBHEHHE CTPOCHHMS U CBOWCTB Tpaduta U anmasza. DymiaepeH Kak HOBas
MOJIEKyJIsipHas (opma yriaepona. YTrolb: XHMHUYECKHE CBOWCTBA, MOMydeHHE M IpuMeHeHue yrist. KapOuabl. 'maponus
KapOuja Kanmpls W KapOuaa amroMuHuA. KapOuasl mepexoIHbIX MeTaioB (JKene3a, Xpoma U JIp.) KaK CBEpXIPOYHBIC
MaTtepuaibl. CHHTE3-Ta3 KaK OCHOBA COBPEMEHHON IPOMBIIIICHHOCTH. OKCHABI yriepoma. OneKmpoHHoe cmpoeHue
MONeKybl y2apHoeo 2azd. YTOIb W yrapHbI ra3 Kak BOCCTAaHOBUTEIM. Peakius yrapHOro rasa ¢ pacijaBaMH IIeJodeil.
Cuntes ¢popmuaTtoB. O6pa3oBaHKE yrapHOTO ras3a IpH HEMOIHOM CTOpaHUU yrisl. bruomornueckoe AeiCTBHE yrapHOTro rasa.
[lomydeHne W NpHMEHEHHWE YrapHOTO Tasza. YTJICKHCIBIN Ta3: IOMydeHHE, XHMHYECKHE CBOICTBA (B3amMOjECiCTBHE
YTJIEKUCIIOTO Tasza C BOJOH, IIEI0YaMH, MarHHEM, MEPOKCHAAMHU METAJIOB). OneKmponHoe Cmpoenue Yy2leKucioco 2asd.
VYronpHas KucioTa u ee conu. KapOboHaTsl M THAPOKapOOHATHL: NX MOBEACHUE NPH HarpeBaHWH. KauecTBeHHas peakmus Ha
kapboHar-uoH. Haxooicoenue xapbonamos maznus u Kaibyus 8 npupooe. Kopauivl, scemuye, uzgecmusxu (Uzgecmrosoie
20pbl, KAPCMOogbie neujepbl, CIAIAKMUNbL U CMAIASMUNDL).

Kpemuuii. ®usnueckne M XUMUYECKHE CBOWCTBA KpeMHHUsA. Peakiium ¢ yriem, KHCIOPOJIOM, XJIOPOM, MarHUEM,
pacTBopaMu Imienouei, ceposomopomoM. CuiaH — BomopoaHoe coeanHeHne Kpemuus. Cunmumunsl. [lomydenue n
npuMeHenne kpemuus. Oxcnn kpemuus (IV), ero crpoenue, Gpusnueckne U XUMHUCCKHE CBOWCTBA, 3HAUCHUE B MPUPOJIC U
npuMeHeHne. KpeMHueBbIe KUCIOTH U UX coiu. ['maponn3 cunmkaToB. CHIMKAaTHBIE MUHEpaIbl — OCHOBA 3€MHOM KOPBI.
AJIOMOCHIIMKATBI.

Bop. Oxcuo 6opa. bopuas xucroma u ee coau. bypa. Booopoonvie coedunenus 6opa — 6Oopawvl. [lpumenenue
coedunerull bopa.

BiaaropogHble (MHepTHbIE) rasbl. OOmas XapaKTepUCTHKa 3JEMEHTOB riaBHOM moarpynmnsl VI rpymmesr.
OCOOCHHOCTH XMMHUYECKHX CBOMCTB. [IpuMeHeHne 01aropoHbIX T'a30B.

JAemoHcTpaumun. 1. Topenue Bomopona. 2. IMomydenue xisopa (ombiT B mpoOupke). 3. OKHCIUTENbHbIE CBOHCTBA
pactBopa rumnoxyioputa Hatpus. 4. OmbITel ¢ OpoMHOW Bozjoi. 5. IlnmaBnenue cepwl. 6. ['opeHHME cepbl B KHCIOpoze. 7.
BsaumogneticTBue xenesa ¢ cepoit. 8. 'openne cepoBogopoaa. 9. Ocaxxnenue cynbdunon. 10. CrolicTBa cepaucroro raza. 11.
JleiicTBrEe KOHIICHTPUPOBAHHOW CEpHOM KHCIIOTHI Ha MeIb M caxapody. 12. PactBope-Hue ammmuaka B Bojae. 13. OCHOBHBIE
CBOICTBa pacTBopa aMmmuaka. 14. Katanutuaeckoe okuciaenne ammuaka. 15, [Tonmyuenne okcuaa a3ora (1) u ero oxkucnenne Ha
Bo3ayxe. 16. [leiictBue a30THOM KHCIOTHI Ha Menb. 17. 'openue dochopa B kuciopome. 18. IlpeBpaiieHue KpacHOro
(dbochopa B Oenblii 1 ero ceeuenue B TeMHote. 19. BaumoneiictBue docdoproro anruapuna ¢ Bojoi. 20. O6pasisl rpaduTta,
anmasa, kpemuusl. 21. [operneyrapaoro rasza. 22. TyiieHue IJIaMEHH YIJIEKHCIBIM T'a30M.

23. PazioxxeHue Mpamopa.

JlabopaTtopHble onbiTbl. 1. Tlomyuenwe xiopa ¥ wu3ydeHHWe ero CBOWCTB. 2. CBOWCTBA XJIOPCOMEPIKAIINX
orOenuBarereit. 3. ColicTBa Opoma, Moja M UX coiel. 4. M3ydeHne CBOWMCTB CEPHOM KUCIOTH U ee coieil. 5. M3yueHue
CBOWCTB BOJHOrO pacTBopa ammuaka. 6. CpoicTBa coiieli amMmonus. 7. KadecTBeHHasl peakiusi Ha KapOOHAT-HOH. 8.
VcnprTanme pacTBOpa CHIMKaTa HaTpUs HHAUKaTOpoM. 9. O3HaKOMIIEHHE ¢ 00pa3laMu IPUPOTHBIX CHIIHKATOB.

2.2.3. Memannel

O6mMiA 0630p 3J1eMEHTOB — MeTaJsIJI0B. CBOWCTBA MPOCTHIX BEIIECTB-METAILIOB. DJICKTPOXUMHUCCKUN DS
HaTPsDKEHUH MeTalutoB. Merammmueckne KpucTaumdeckue pemerkd. CIuraBbl. XapaKTepHCTHKA HauOoliee HM3BECTHBIX
cruiaBoB. [lonyyeHue 1 NpuMeHeHne MeTaJIJIOoB.

Illes104yHble MeTa /Ibl. OOmmIas XapaKTepPUCTHKA JJIEMEHTOB TIIaBHOW moArpymnmbl | rpymmel. CBOWCTBA IMIETOYHBIX
MeTaysioB. Pacno3HaBaHMe KaTHMOHOB JIUTHA, HAaTpusd U Kaiusd. HaTpuil u xanuit — npencTaBuUTeNd HIEJOYHBIX METaJIOB.
XapakTepHble peakuu HaTpusi W Kaymus. llodydenue mienoyHbsix MetayioB. OKCHIBI M NMEPOKCHAbI HATPUS MU Kallusl.
Coenunenust Hatpus W Kanud. Conu HaTpusl, Kajus, UX 3Hau€HHE B NMPUPOJE M KU3HU yenoBeka. Cona v €Akl HaTp —
Ba)KHEWIINE COCTMHEHMS HATPUSI.

Bepu/uinii, Maruui, mej104Ho3eMe/IbHble MeTa/lbl. O0mIas XapaKTepUCTUKaA 3JIECMEHTOB TIIaBHOW moarpymmsl 11
rpynmnsl. bepuiumuii, MarHuWid, METOYHO3EMENbHBIE METalTbl. AMGOTEPHOCTh OKCHAA M THApoKcuaa Oeprmims. Okpacka
TUTAMEHH COJISIMH HIEITOYHO3EMETBHBIX METAIUTOB. MarHuil U KajJbluid, HX 00IIas XapaKTepUCTHKAa Ha OCHOBE MOJOKEHUS B
[epuomnueckoii cucreme snementoB 1. M. MenneneeBa u crpoeHust atoMoB. [lomydenue, pu3nyeckue M XUMHUICCKUE
CBOWCTBA, MPUMEHEHHE MarHus, Kajblus U UX coeAuHeHnH. Comu MarHus M KajibliMs, UX 3HA4YEHHE B NMPHUPOJE U KHU3HU
genoBeKa. JKeCTKOCTh BOABI U CLIOCOOBI €€ YCTPaHCHHS.



AmoMuHHA. PacmpocTpaHeHHOCTh B NpHUPOAC, (U3UUCCKHE U XMMHUYECKHE CBOMCTBA (OTHOIICHHWE K KHUCIOPONY,
rajioreHaMm, pacTBOpaM KHCJIOT W Inenoded, amomorepmusi). IIpomsBonctBo amoMuHus. [IpuMeHeHue amOMUHUSL.
AmdoTepHOCTh OKcHIa M Tuapokcuaa amromunust. Comu amroMmunus. [loiaHOe pasnmoxkeHHe BOIOW COJNICH aTIOMHHHUS CO
CJ1a0BIMHU JIBYXOCHOBHBIMU KHCJIOTaMHU. AJTIOMHUHATHI B TBEPJIOM BUJIE U B pacTBope. KoMmIuiekcHblecoeTMHEH M aTFOMUHUS.

0s10B0 U cBUHeL, Qusuueckue u xumuueckue ceovicmea (peakyuu ¢ Kuciopodom, kucromamu), npumenenue. Conu
onosa (1) u ceunya (). Ceunyosuiii axxymyasmop.

MeTa/ibl OGOYHBIX moArpymn. OOmas xapakrepuctuka mnepexoaubix meramwioB [—VIII rpymm. OcobenHocTH
CTPOEHHUS ATOMOB IMEPEXOAHBIX MeTaII0B. OO1IHe (hru3ndYeckue 1 XUMHUYeCKue cBoicTBa. [IpuMeHeHue MeTasios.

XpomM. Ousnueckue CBOWCTBA XpoMa. XUMHUYECKHE CBOWCTBaXpoMa (OTHOIIEHHE K BOASHOMY Iapy, KUCIOPOY, XJIOpy,
pactBopaM kuciot). [lonydenue u mpumeHnenne xpoma. CoeJuHeHUIXpoMa. MI3MeHeHHe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
U KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHUJIOB U THAPOKCHIOB XpOMa C POCTOM CTENEHH OKUCICeHHs. AMQOTEpHBIE CBOICTBa
okcuaa u ruapokcuga xpoma (III). Oxucnenue comeit xpoma (III) B Xpomatel. B3aummHble Iepexoabl XpOMaToB U
JIMXPOMATOB. XPOMAaThl M JUXpOMAThl Kak OKucCIutenu. Ilornoe pasnodcenue odou conei xpoma (Il1) co crabvimu
08yx0CcHOGHbIMU Kuciomamu. Komnnexcuvie coedunenus xpoma.

Maprasen,. ®usnyeckue CBOKCTBa MapraHia. XMMHYECKHE CBOMCTBa MapraHia (OTHOILIEHHE K KHCIOPOAY, XJOpY,
pactBopam kwucnor). Ilonyuenune u mpumenenne Maprania. Oxcun mapradna (IV) kxak OKHCIUTENh M KaTamu3aTop.
IMepMaHranat Kaaus Kak OKHCIUTENb. Oxcud u euopoxcud mapeanya (I1): nonyuenue u ceoiicmea. Coedunenus mapeanya
(1. Maneanam (V) kanust u maneanam (V) kaaus, ux noxyuenue.

Keneszo. Haxoxnenue B mpupoje. 3HaueHHE »XKejle3a Uil OpraHu3Ma denoBeka. Du3NWYecKue CBOMCTBa JKenesa.
XUMUYECKHe CBOMCTBa kene3a (B3aMMOJCHCTBHE C  KHCIOPOAOM, XJIOPOM, CEpOM, Yrjiem, BOJOW, KHCIOTaMH,
pactBopamu coneif). CrutaBbl xene3a ¢ yriepogom. [lonydenune u npumenenue xene3a. CoeanHeHus xkeneza. CpaBHEHHE
KHCIIOTHO-OCHOBHBIX U OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX CBOMCTB rujpokcuaa xemnesa (1) u ruapoxcuma xemesa (I11).
Comu xenesa (1) u xenesa (IIT). Meroxs! iepesoza coneii sxenesa (II) B conu sxenesa (II)u o6parHo. ITonHOE pasnokeHne
Bonoit coneid xkenesa (II1) co cnabbiMu IBYXOCHOBHBIMK KHclioTaMH. OKUCIUTENbHBIE CBOWCTBa coequHeHui xemnesa (I11)
B PCAKLHUAX C BOCCTAHOBHUTEIISAMH (MOIUIOM, CEPOBOIOPOAOM M MeAb0). LlnmaHumHbIe KOMIUIEKCH kene3a. KauecTBeHHBIC
peaxmuu Ha woHbI xkenesa (II) u (II). @eppumut, ux nonyuenue u npumenenue.

Meab. Haxoxnenne B mpupoxe. buonorndeckass pons. @u3nueckne M XUMHUYECKHE CBOWCTBa (B3aMMOACHCTBHE C
KHCIIOPOJIOM,  XJIOpOM, Cepoi, Kuciaoramu-okucaurensamu, xmopugom okenesa (). Bzaumooeiicmeue meou c¢
KOHYEHMPUPOBAHHBIMU CONAHOL, OPOMOBOOOPOOHOU U UOO0B0OOPOOHOU Kuciomamu 6e3 docmyna 6030yxa. llonydenue u
npumenenne Mean. Okeupa u ruapokeua meau (I1). Comu menu (I1). Mennsrit kynopoc. Ammuakatel meau (1) u memu (II).
[Monyuenue oxkcuma meau (I) BoccranoBienuem ruapokcuaa meau (I1) rimoko3oit. [Tonyuenne xaopuma u noguna meau (1).

CepeGpo. dusnueckre W XUMHYECKHE CBOMCTBA (B3aMMOJCHCTBHE C CEPOBOAOPOAOM B IPHCYTCTBUU KHCIIOPOJA,
KHCIIOTaMHU-OKUCIUTEISIMHI ). OcaxIeHre oKcuia cepedpa Mmpu JSHCTBUH IIEJI0YH Ha COU cepedpa. AMMHUaKaThl cepedpa Kak
okucnuteny. KauecTBennas peaknus Ha HOHEI cepedpa. [Ipumenenue cepedpa.

3o10T0. ®u3nMyeckne W  XMMHYECKHE CBOMCTBA  (B3aUMOJICHCTBHE C  XJIOPOM,  «IAPCKOM  BOIKOWY).
3onoroxnopoBojopoanas kucinora. [mapokcua 3omorta (II1). Kommekcel 30mota. CrocoObl BbIIENECHUS 30J10Ta U3
30JI0TOHOCHOM moposl. [Ipumenenue 3omorta.

IuHK. Ousnyeckre 1 XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C TalOreHaMK, KHCIIOPOIOM, CEPOH, BOJIOH, pacTBOpaMu
KHCTIOT | 1menodei). [lonmydenue u mpuMeHeHne muHKa. AMQPOTEpPHOCTh OKCHIA M TUIAPOKCHIA ITMHKA. BaxkHelmme comnm
[IUHKA.

PTyTb. Qusuueckue u xumuueckue (63aumooericmeue ¢ KuCiopoOOM, CEPOU, XA0POM, KUCTOMAMU-OKUCTUMETSMU)
ceoucmea. Ilonyuenue u npumenenue pmymu. Amanveamvl — cnaagel pmymu ¢ memainamu. Oxcud pmymu (Il), ezo
noayuenue. Xnopuo u uoouo pmymu (I1).

AemoHcTpaumu. 1. Komtekius metasmios. 2. Komiekiust MmuHepasioB u pya. 3. Komrekius «XKene3o u ero cruiaBbiy».

4. OkpammBaHUe IIAMEHH COJISIMH IIEIOYHBIX W IIEIOYHO3EMEIbHBIX METauioB. 5. B3ammonelictBue HaTpus ¢ Bomoi. 6.
BsaunmoneiictBue kanpimsa ¢ Bomoil. 7. Komnexknusa «Amromubuiny. 8. IlnaBinenne amomunusa. 9. Bsaumopeilictsue
QIIOMHHHS CO IIETO0YBIO.
10. Anromotepmus. 11. B3anMoneiicTBre Xpoma ¢ CONSTHOH KHCIOTOH 0e3 jocTyma Bo3ayxa. 12. OcaxkIeHue TuaApoKchIa
xpoma (I11) u oxucienue ero mepokcumoM Bomopona. 13. Pasmoxkenne nuxpomara aMMoHus. 14. Pasmoxkenue mepoKcHaa
BOJIOpOJIa TIOJ JIeiicTBHEM JroKcHaa Mapradma. 15. Ocaxaenne ruapokcuna xenesa (1) u okucnenune ero Ha Bozmyxe. 16.
Brienenue cepedpa u3 ero cosieii IeHCTBHEM MEITH.

JlabopaTtopHbie onbiTbl. 1. OkpamiBanne TIAMEHH COSTHHEHUSMH IIEMOYHBIX MeTauioB. 2. O3HaKoMIIEHHWE ¢
MHUHEpallaMd ® BXHCHIIUMH COCOUHEHUSMH IICIOYHBIX  METaJJIOB.

3. CBoiicTBa coeIMHEHUH IEIOYHBIX MeTalmoB. 4. OKkpacka IiIaMeHH COISIMU MIEIIOYHO3eMETbHBIX MeTauioB. 14. CBolicTBa
Maraus u ero coeauuennit. 15. CBoiicTBa COeqUHEHUN KaJIbLUS.

16. XKectrocth Bomel. 17. CoiicTBa amomunuus. 18. CBoiicTBa coenuHeHni amoMuHus. 19. Ceoticmea onosa, ceunya u ux
coedunenuti. 20. CBoiicTBa coequmHeHUi xpoma. 21. CBoiicTBa MapraHma W €ro coeanHeHwi. 22. M3yueHme MuHEpasioB
xKeresa.

2.3. 23. CBowucTBa Xenesa. 24. CBoMCTBa MeAaM, ee CMNJIaBOB U COeAUHEHUM. 25.
CBocTBa UMHKA M ero coeaguHe OCHOBblI OpraHMYeCKOM XMMMMU
2.3.1. OcHoBHble noHAMUA op2aHu4YecKol Xumuu

IlosiBnenue u Pa3sBUTHE OpFaHPI‘{eCKOfI XUMHUH KaK HayKH. Hpez[MeT " 3aJa4u OpraHH‘IeCKOﬁ XUMUM. Mecto u
3HA4YCHHC OpFaHH‘IECKOﬁ XUMHU B CUCTEME CCTCCTBCHHBIX HAYK. Bzanmocssi3b HCOPraHN4Y€CKUX 1 OPpraHu4CCKrUX BCUICCTB.
OcobeHHOCTH OpraHn4YeCKruX BCIICCTB. HpI/I‘II/IHLI MHOFOO6paSI/I$[ OpraHn4eCKnXx BCIICCTB. OpFaHI/I‘ICCKI/IC BCIICCTBA B



npupozae. YTIepoaHbIH CKeJIeT OpraHHYecKOd MOJIEKYJIbI, €ro THIbI: IMKIMYeCKHe, aluKindeckne. Kapoonukimieckne u
FeTePOLUKINYECKAE CKeNeTbl. KpaTHOCTh XMMMUYECKOM CBsI3M (BHUIbI CBsI3eH B MOJEKylaX OPraHUYECKUX BEILIECTB:
OJIMHApHBIE, JIBOMHBIC, TPOIHbIC). M3MeHEeHne SHEepruu CBsi3ed MEXAy aTOMaMM Yrjiaepoja IpU YBEIMYEHUH KpaTHOCTU
cBs3u. HacplleHHbIEN HEHACHIIIEHHBIE COEAMHEHUSI.

ONEeKTPOHHOE CTPOCHUE M XUMMYECKUE CBSI3M aToMa yriepona. I'mOpuausanus aTOMHBIX opOMTanei, ee TUIBI IS
OpPraHUYECKUX COCAMHEHMH: SPs, SP2, SP. OOpa3oBaHME © M T-CBsI3eH B MOJIEKYJIaX OPraHUYECKUX COEJUHEHHH.
IIpocTpaHCTBEHHOE CTPOCHHE OPraHUYECKUX COEIUHEHU.

XUMHUYECKOE CTPOEHHE KaK MOpSJOK COEIMHEHUS AaTOMOB B MOJIEKYJE COINIACHO MX BaJIEHTHOCTH. OCHOBHBIE
MOJIOKEHUS] TEOPUU XHMHUECKOTO CTPOCHUS OpraHMdecKux  coequHeHuil A. M. ByrnepoBa. 3aBHCHMOCTH CBOMCTB
BEIIECTB OT XHMHYECKOro CTpoeHus Mojekyn. CTpykrypHas ¢opmyna. M3omepus u wusomepbl. CTpyKTypHas H
IIPOCTpaHCTBEHHAs uzomepus. M3omepus yrieponHoro ckenera. M3omepus nonoxenus. MexkiaccoBas uzoMmepus. Buabl
MIPOCTPAHCTBEHHON u3oMepuu. OnTuueckas H30Mepus. ACHUMMETpUYECKUM aToMm yriepoja. ONTHYECKHE AaHTHUIIOMBL.
XupanbHOCTh. XUpATIbHBIC U aXUpaIbHBIEMONIEKYIIbI. ['eoMeTprueckast nzoMepus (yuc-, mpanc-u3oMepusi).

DusuKo-xumuyeckue Memoobl UCCIe006AHUS  CIMPOEHUS U PeaKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEHUI].
Cnexmpockonusa AMP, macc-chexmpomempus, UH@PpaKpacHasCnEeKMpPOCKONUA.

DJNEeKTPOHHOE CTPOEHHE OPraHMUECKHUX BEIECTB. B3anMHOe BIUSHIE ATOMOB M TPYIIT aTOMOB. DJIEKTPOHHBIC 3((EKTHI.
WupykTuBHBIN 1 Me30MepHBIH ¢ dexTol. [IpencraBaenne o pe3oHaHce.

Knaccudukarms opranndeckux BemiecTB. OCHOBHbIE KIACCHl OPraHMUYECKUX COSAMHEHMH. IIpHHIMNBI KiaccupuKanun
oprannueckux coeauHeHuil. Ilonstue o QyHkuMoHanmpHOU rpymme. Knaccuukamms OpraHM4ecKHX COCAMHEHHH 110
(yHKIIMOHATBHBIM IpynnaM. ['omonorus. 'omonoru. I'oMonornueckas pasHocTh. [ 'oMonorndaeckne pssl.

HomenknaTypa opraHHuecKuX BEIIECTB. MeXayHapoaHas (CHCTeMaTHIecKasi) HOMEHKIIATypa OpraHU4eCKHX BEIIECTB U
MIPUHIUITEI 00pa30BaHUs HA3BaHUN OPraHUYECKHX COCTMHEHHUH. ParoHaabpHas HOMEHKIATYpA.

Krnaccuduxanmst 1 0coOeHHOCTH OpraHu4eckux peakiuii. CriocoObl 3amucei peakiyii B OpraHndeckoil xumun. Cxema u
ypaBHEHHE. Y CIOBUS MpoBeAcHUs peaknnii. Kimaccudukanust peakiinii OpraHuuecKuX BEIIECTB MO CTPYKTYPHOMY IPH3HAKY:
3aMelIeHHe, NPUCOEIUHEHNE, OTILEIUIeHne. PeakuuoHHble LEHTpbl. [lepBoHavanbHbIE MOHATUS O TUIAX W MEXaHU3Max
OpraHMyeckux peakuuid. [omonuTHyecKM UM TETEPOIUTHYECKUI pa3pblB  KOBAJIEHTHOM  XMMUYECKOM  CBA3H.
CBOOOTHOpAAMKANIBHBIA U MOHHBIH MeXaHH3Mbl peakiuu. [loHsTHE 0 CBOOOJHOM pajukaie, HykiIeoduie, dneKTpodue,
kapOokaTroHe 1 KapOanuoHe. O003HAUECHNE HOHHBIX PEAKIINiA B OpraHu4ecKoi XuMun. OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
peakIuu B OpraHMYecKod XuMuu. MpeHTnouKanus opraHMuecKHX coeluHEeHHH. ['eHeTHdeckast CBSI3b MEXOY KilaccaMu
OpPraHUYEeCKUX COCTUHEHUN.

JleMoHcTpaumn. Monenu opraHn4eckux MOJIEKYII.

2.3.2. Yeneso0opoos!

AJIKaHBI. DIIEKTPOHHOE M INIPOCTPAHCTBEHHOE CTPOEHHME MONEKYNbl MeTaHa. SP-I'mOpmmmsamus opOuTaneil aToMoB
yriepozaa. I'omonmormuecknuii psn u obmas ¢opMmyna ankanoB. CrucTeMaTHyeckas HOMEHKIATYpa ajJKaHOB M PaIHUKAJIOB.
N3omepus yrinepomHoro ckenera ankaHoB. [lonamue o kongopmayusx. Ou3nveckne CBOWCTBA aJKaHOB. 3aKOHOMEPHOCTH
W3MEHEHUS] (DPU3HYECKUX CBOWCTB. XWMHYECKHE CBOMCTBA aJKaHOB: TaJOreHHPOBAHWE, HUTPOBAHWE, ACTHUIAPUPOBAHUE,
TEPMHUECKOE pa3fioKeHne (IMHPONN3), TOPEHHE KaK OIUH W3 OCHOBHBIX MCTOYHHWKOB TEIIa B IPOMBIIIICHHOCTH U OBITY,
KaTaINTHYECKOE OKWCICHHE, KPEKWHT KaK CIOCOOBI TMOJTYYCHHS BaXHEHIINX COCOHHEHHH B OpPraHWYECKOM CHHTE3E,
M30MepHU3aIisl Kak Crioco0 MOTydeH s BBICOKOCOPTHOTO OeH3MHa. MeXaHnu3M peakIiu CBOOOTHOPAINKAIHLHOTO 3aMEIICHHS
(ma mpuMepe xmopupoBaHHS MeTaHa). CHHTETHUYECKHE CIOCOOBI MONYYEHHs aJKaHOB. MeToIpl MOTydeHHs alKaHOB W3
ANKWITAIOTeHUIOB (peakiius Bropa), nekapOOKCHIMpOBAaHHEM COJeH KapOOHOBBIX KHUCIIOT U JIEKTPOJIM30M PAacCTBOPOB
coieit KapOOHOBBIX KUCIIOT. HaxoxkaeHue amkaHoB B IPHPOAE U IPHMEHCHUE ATKAHOB.

IukaoankaHbl. CTpoeHHEe MOJICKYIT ITUKIoaIKaHoB. O0mas popmyna mukioaikaHoB. HoMeHKIIaTypa UKI0aTIKaHOB.
W3omepuss LMKIOAJIKAHOB: YIVIEPOAHOIO CKEJeTa, MEXKKIaccoBasi, IPOCTPAaHCTBEHHAs (yuc-mpanc-m3omepus).
Hanpsokennaple 1 HeHanpsDKeHHBIC THKIBL. Crieniduka CBOWCTB ITUKIOATKAHOB C MAJBIM Pa3MEpPOM IHKIA. XHUMIUECKHE
CBOICTBA  IMKIIONpPOIIaHA: TOPCHWE, pEaKIUH IPUCOCHUHECHUS (THAPUPOBAHHWE, MPUCOCOMHEHHE  TaJOTCHOB,
raJoreHOBOIOPOAOB, BOIBI) U MUKIOTEeKCaHa: TOPEHUE, PEaKIIN PAJUKAIBFHOTO 3aMEIICHHS (XIOPHPOBAHIE, HUTPOBAHHUE).
[TonmyyeHune LMKIOANIKAHOB M3 AJIKAHOBH JAUTAJION€HAIKAHOB.

AIKeHBI. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYIBI dTHIICHA. SP2-ImOpmamsarmst opOuTaieil aToMOB
yraepona. ou n-Cesizu. ['omomnoruueckuit psn u odmas Gopmyna aakeHoB. HoMmeHkIaTypa ankeHoB. M3oMepHs aJlkeHOB:
YIJEpOIHOr0  CKelleTa, IOJOKEHHS  KpaTHOM  CBA3M, IPOCTPAHCTBEHHas (FeoMeTpuueckas H30Mepus, WU
yuc-mpauc-u3oMepusi), MexkiaccoBas. DuU3NUECKWE CBOWCTBA aJKEHOB. XHWMHUUYECKHWE CBOWCTBA alIKEHOB. Peakium
ANMEKTPOYUIBHOTO TPUCOSAWHEHHUS KaK CIoco0  IMomydeHHs (DYHKIMOHAIBHBIX — IPOM3BOJHBIX  YTIIEBOIOPOIOB:
THIPUPOBAHNE, TallOTCHUPOBAaHUE, THIPOTaJIOTCHUPOBAHWE, THOApATAUS alIKeHOB. Mexanuzm 21eKmpouibHo20
npucoedunenus k anxernam. [IpaBuno MapkoBHUKOBA U €T0 00BSICHEHUE C TOUKH 3PEHUS dJICKTPOHHON Teopuu. PaankaasHoe
MpUCOeIMHEHNE OPOMOBOJIOPOIA K alkeHaM B MPHUCYTCTBHU TEpEeKHCell. Bzaumodelicmeue aikeHos ¢ OpOMoM U XI0pOM 8
2azo60li aze npu gvicoxkou memnepamype uau na ceemy. OKUCICHHE aKCHOB: TOPEHUE, OKHCICHHUE KHCIOPOIOM B
npucyrctBun xnmopuaoB nawamaus (1) u memm (II) (Bakep-miporiecc), OKHCICHHE KHCIOPOJOM B TPUCYTCTBHH cepedpa,
OKHCJICHHE TOpSYMM MOJKUCIEHHBIM pacTBOPOM ME€pPMaHIraHaTa Kajiis, OKHUCJIEHHE IlepMaHTraHaToM Kaius (peakuus
Baruepa), o3onuposanue. KadecTBeHHBIC pEaKIMd Ha IBOWHYIO CBsI3b. [IpOMBINUICHHBIE W JTaOOpATOPHBIC CIIOCOOBI
nojyyeHust ankeHoB. [lomyueHue ajlkeHOB JETHAPUPOBAHUEM alIKaHOB;, peaxyuel 9AUMUHUPOSAHUS W3 CIUPTOB,
raJloreHaJIkaHoB, aurajoreHainkaHoB. [IpaBwiio 3aiiuesa. [lonmumepuzauus ankeHos. IlonuMepr3auus Ha Katand3aTtopax
Hurnepa—Hatra. IlonuaTuineH Kak KPYMHOTOHHAXHbBIM MPOAYKT XMMHYECKOrO IpOU3BOACTBA. llpumeHeHHe alikeHOB
(3TUJIEH U IPOIMUIIEH).

Anxkaauensbl. Kiaccudukamus ankagieHOB 110 B3aWMHOMY DACIIONIOKCHHIO KPAaTHBIX CBSI3CH B MOICKYIIE.



OCOOEHHOCTH DIICKTPOHHOTO W IPOCTPAHCTBEHHOTO CTPOCHHSI CONMPSKCHHBIX ankaaueHoB. OOmias ¢opMyna aakaJueHOB.
Homenknatypa u u3omepus ankaaueHoB. Ouzndeckue CBOWCTBA allkaJUEeHOB. XUMUYECKHNE CBOMCTBA aJIKaUEHOB: PEaKINH
MpUcoeIMHEeHHs (THIPUPOBAHUE, TaIOTeHUPOBAaHUE), TopeHus U nonuMmepusauuu. 1,2u 1,4-Ilpucoequnenue. [lomyuenue
ankaaveHoB. CuHrte3 OyragueHa u3 OyraHa u stanona. [lomumepuzanus. Kayuyku. Bxiax C. B. JleGeneBa B momyuyeHue
CHHTETHYECKOro Kayuyyka. Byiakanuzanus kayuykos. Pesuna. MHorooOpasue BUIOB CHHTETHYECKHX Kay4yKOB, MX CBOWCTBA
Y TIpUMEHEHHE.

AJIKUHBI. DJIeKTpOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJbl aueTwieHa. SP-I'udpuausanus opouTaieii arToMoB
yriepona. I'omonoruueckuit psaa u odmas dhopmyna ankuHoB. HomeHknatypa ankuHoB. M30MepHsi aqKWHOB: YIIEpOJHOIO
CKeJleTa, MOJOKEHUs KpaTHOM CBs3M, MeXKiiaccoBasd. Du3MyecKre CBOMCTBAa alKWHOB. XHMHUYECKHE CBOMCTBAa alKWHOB.
Peakuuu npucoeJMHeHUs KaK CIoco0 IMOMydyeHHUs TOJIMMEpOB M APYTHX IOJIE3HBIX MPOnyKToB. ['mupupoBaHue. Peaxuuu
MIPUCOEIMHEHHS TaTIOr€HOB, TAJIOr€HOBOAOPOAOB, BOLL. TpuMepHu3anus U AUMepU3alins alneTuieHa. Peakuuu 3aMmenieHusl.
KucnorHele cBoiicTBa alKWHOB C KOHIIEBOW TPOWHOW CBS3bI0. AUETWIEHHIBL. B3aumoolelcmesue ayemuieHuoo8 ¢
eanocenankanamu. lopenue anerwiieHa. OKHCIIEHHE aKWHOB PAacTBOPOM IepMaHranara kanus. [lomydeHuwe arerusieHa
MUAPOJIM30M MeTaHa W KapOWIHBIM MeToqoM. CHHTE3 aJKMHOB aJKWJIMPOBAaHUEM aleTWiInaoB. [IprMeHeHHe aleTuieHa.
l'openue aneruineHa Kak MCTOYHUK BBICOKOTEMITEPATYPHOTO TUIAMEHH JIJIsl CBAPKU M PE3KH METaJIIOB.

Apenbl. Ucropus otkpeiTus OeH3ona. [lowamue 06 apomamuunocmu. Ilpasuno Xioxkena. Hebenszouonvie
apomamuyeckue cucmemvi. COBpEeMEHHBIC MPEJCTABICHUS 00 AJIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHUHU OEH30Ia.
O6mas ¢popmyna apeHoB. M3omepus 1 HOMEHKIATypa TOMOJIOroB OeH3ona. M3omepus in3aMeleHHbIX OEH30I0B Ha IPUMEpe
keusonoB. dusnveckne cBoiicTBa OeH30i1a. XMMHUYECKHE CBOMCTBa OeH3o0ia. Peakumn 3amerieHus B OCH30JILHOM Spe
(anexTpoduiibHOE 3aMelIeHHe): TraJOreHUPOBaHHWE, HUTPOBaHWE, AJIKWIUPOBAHUE, AYUIUPOBAHUE, CYIbpuposaHue.
Mexanuzm peaxyuu snexmpopuavHoco 3ameujerus. Peakuiuu npucoeuHeHus K OeH30my (TUIpUpOBaHUE, TaJOreHUPOBAaHUE
(xmopupoBaHue Ha cBeTy)). Peaknmsi ropeHus. OCOOEHHOCTH XUMHUYECKUX CBOWCTB allKWJIOEH30JI0B Ha IIpUMEpPE TONyola.
B3aumHOe BiMSHHME aTOMOB B MoOJEKyle Tonyona. [IpaBuiia OpuUEHTalMM 3aMECTHTEJCH B peakmusX 3aMelleHUs,
CO2NACOBAHHASA U HECO2NACO8aHNAs OpueHmayus. XJIOpHpoBaHUE Tomyona. OKHCIEHHE aIKWIOCH30JI0B PacTBOPOM
MepMaHTraHaTta Kajaus. ['amoreHupoBaHue alKuIOCH30JI0B B 00KOBYrO1Ienb. HuTpoBanue HuTpoOeH3omna. Ilomydenue 6eH3ona
u ero romosoroB. [Ipumenenue romonoros 6enzona. [lonsmue o noausoepHvlx apenax, ux gusuonocuyeckoe oeticmsue Ha
opeanu3mMuenosexd.

leHeTHYecKass CBS3b MEXAY Ppas/JM4YHbIMUA K/JIacCaMHM YIJIeBOAOPOAOB. KadecTBeHHbIE peEakiMud Ha
HeMnpeAeIbHbIC YTIIEBOIOPOIBI.

l'as10reHONPOU3BOHbIE YIIEBOAOPOAOB. DIeKmpOoHHOeCMpOeHUe 2d102eHONPOU3B00HBIX Y21e8000p00os. Peakunn
3aMEIIEHMs TaJOTeHa HA THIPOKCUJI, HHUTPOrPYIIY, HUAHOTPYIILY, amunocpynny. J|eWCTBHE Ha TaJOreHIPOM3BOAHBIC
BOTHOTO ¥ CIHPTOBOTO pacTtBopa 1menoud. CpaBHEHHE PpEaKIMOHHOW CIIOCOOHOCTH aiKWiI-, BHHWI-, (CHUIN
OeH3MNITaNoreHUA0B. B3anMozelicTBHe AWTAJOreHaKaHOB C MarHueM W IIMHKOM. [loHATHE O MeTaytoOpraHuYecKux
coenuHeHUsIX. Macnutiopeanuueckue coeounenus. Peaxmus [ punvsapa. Vcnonb3oBaHuE TalIOTCHONPOU3BOIHBIX B OBITY,
TEXHUKE U B CHHTE3C.

JAemoHcTpaumu. 1. CocraieHue MojeiIell MOJICKYJI alKaHOB.
2. bpomupoBaHue rekcaHa Ha cBeTy. 3. ['opeHue MeraHa, STwieHa, areTwieHa. 4. OTHOIICHWE MeETaHa, JTHIICHA,
areTriieHan OCH30IIa K pacTBOpaM MepMaHTaHaTa Kaius 1 OpOMHOIL Boze.
5. TlomydyeHue 3TUJICHA peakIueld Ieruapartanuy dTaHona. 6. [lomydeHue aneTwiieHa THUAPOIM30M KapOwIa KaiubIus. 7.
Okwucnenue Tollyojla pacTBOpoM mepMmaHranara kamus. 8. Ilomydenwe crupona aenoluMepH3alnuedl TMOMUCTHpPOTa U
WCTIBITAHUE €r0 OTHOIICHUS K PACTBOPY ITEpMaHTaHaTa KA.

2.3.3. Kucnopodcodepxaujue opeaHuYecKue coeouHeHus

Crnuptel. Knaccudukaiys, HOMEHKIATypa M H30MEpHs CIHPTOB. [omMomormdeckuid psg u oOmias dopmysa
[PEeNeTbHBIX OJHOATOMHBIX CHUPTOB. (DU3MYECKHE CBOMCTBA MpPENEIbHBIX OJHOATOMHBIX CIHPTOB. BomopomHasi cBsi3b
MEXKJly MOJIEKYJTaMH M ee¢ BIHUSHHE Ha (pU3MYECKHEe CBOWCTBA CIHUPTOB. XHUMHYECKHE CBOMCTBA CIUPTOB: KHCIOTHBIC
CBOICTBa (B3aUMOJCUCTBHE C HATPUEM KaK CIOCO0 YCTAHOBJICHHS HAIMYMS THIPOKCOTPYIIbI); PEAKIMU 3aMEIICHHS
THJPOKCHUIIBHON TPYIIIIbl HA TAJOreH KaK CIIOCO0 MONYyYCHHUs] PACTBOPUTENEH; MEKMOICKYISIPHAS U BHYTPUMOJIEKYIISIPHAS
Jerujparanus; oopa3oBaHUE CIOKHBIX 3(QUPOB ¢ HEOPraHWYECKUMH M OPraHUYECKUMH KHCIOTAMH; TOPEHHE; OKHCICHHE
okcupoM Memu (II), MOAKHCIEHHBIM PACTBOPOM MEpMaHIraHaTa Kajusi, XPOMOBOH CMEChIO; PEAKIMH YIJIEBOAOPOIHOIO
panukana. CpasHenue peakyuoHHOU CHOCOOHOCMU NEPEUUHBIX, GMOPUYHLIX U MPEMUYHbIX OOHOAMOMHbIX — CRUPIMOS 8
peaxkyuu 3amewerusi. AJKOToisThl. [WApONHM3, anKUIMpoBaHUE (CHHTE3 MpoCThiX 3(GUpOB 1m0 BuibsMcony). Ogupsl
Gocopnvix kucrom. Ponv mono-, ouu mpugocpamos ¢ duoxumuueckux npoyeccax. ITpOMBIIIICHHBIH CHHTE3 METaHOJA.
[Mony4yeHue 9TaHONA: peakiys OpOXKEHHsI TJIIOKO3bI, THApATalls OSTHIeHA. I[IpUMEHEHHEe METaHOJla W 3TaHoJA.
dusnonornyeckoe IEHCTBUE METAaHONA W JTaHONA Ha OPraHW3M dYeloBeKa. MHOrOaTOMHBIC CIUPTHI. DTHICHIIHKOND H
[IUIEPUH KaK [pPEJCTABUTENM NPEJCIbHBIX MHOIOATOMHBIX CIHPTOB, HX (HU3MUYECKHE M XHMHUYECKHE CBOWCTBA.
KauecTBeHHasi peakiusi HA MHOTOATOMHBIC CHOHPTHI W €€ NPUMEHEHHE [UIs PACIIO3HABAHUS IJIMIEPHHA B COCTaBE
KocMeTHueckux cpefctB. CHHTE3 HOKCaHa M3 ATHUIICHITMKOMS. TOKCHYHOCTh 3THICHIIHKOMS. [IpakTHueckoe mpuMeHEeHHEe
STUJICHTIIUKOIIS U TIIHIEPHHA.

IIpocThie 3QUpPHI Kak H30MEPhl MPENEIBbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHHE WX (PH3MUCCKAX U XUMHUYCCKUX
CBOMCTB CO cmmpTaMu. Peakius pacHieruieHusI MPOCTHIX d(DUPOB HOIOBOMOPOAOM. [lepokcudvl npocmuix 3¢upos, mepul
nAPEOOCMOPONCHOCIU NPU PAOOME C HUMIL.

®denosibl. CrpocHHe, H30MEpHsS W HOMEHKIATypa ()eHOIOB. B3amMHOe BIHMSIHHE aTOMOB B MOIleKyide (eHoma.
du3nyueckne ¥ XUMHYECKUE CBOWCTBA (eHONMA M Kpe3osoB. KucioTHbIe CBOICTBa ()EHOIIOB B CPaBHEHHH CO CITHPTAMH:
peakIuu ¢ HaTpHUEM, THIPOKCHIOM HaTpus. Peakunu 3amenienust B OCH30I5HOM KOJbIE (TajloreHupoBanue (OpoMHpOBaHHE),
HUTpOBaHue). [Ipocmoie s¢pupel penonos. Oxucienne denonoB. KauecrBennsie peakiun Ha ¢enon. [lomydenue ¢enomna.



[Ipumenenue penoma.

KapG6oHu/bHbIE cOefUHEHMS. AJBICTHIIBI U KETOHBI. JJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KapOOHMIEHOMN
TPYIIIBL, €€ MOSIPHOCTh U MOIApH3yeMocTb. Kinaccudukanus anbaernaoB U keToHoB. CTpoeHHe NpeelIbHBIX ajlbAernuIoB.
l'omonoruueckuil  psA, HOMEHKIATypa, M30MEpHsl IHpeAcibHbIX — aimbaerufoB. CTpoeHHE MONEKYJbl — alleTOHa.
I'omonornueckuii psan, HOMEHKIAaTypa W HW3oMepus KeTtoHoB. OOmiast ¢opMmyna INpeneNbHBIX aJbJETHJ0B U KETOHOB.
dusnueckue cBoiicTBa popmanbaeruia, aneTaabieruia, aleToHa. [lonamue 0 Kemo-eHoNbHOU maymomepu KapoOoOHUIbHbIX
coedunenuii. XVUMHUYECKUE CBOMCTBA MpPEACTBHBIX aNBJCTHIOB W KETOHOB. Mexanusm peaxyuu HyKIeo@uibHO20
npucoeouHeHuss no KapoOoOHUIbHOU 2gpynne. Peakuu MPUCOSAUHEHMs BOJbBI, CIUPTOB, LIUAHOBOAOPOAA U THUAPOCYIb(PUTA
Hatpus. [lonyuenue ayemaneii u xemaneu. CpaBHEHHE PEAKIMOHHOM CHOCOOHOCTH ajbJETHAOB U KETOHOB B PEAKIUAX
MpPUCOCAMHEHUS. Peakiuyu 3aMelieHus aTOMOB BOJOpOAA TPH YIVIEPOAHOM aTome Ha ranoreH. llommmepusanus
dbopmanbaeruaa u aneranpiaeruna. Cunmes cnupmos e3aumooeiucmeuem KApOOHUIbHBIX COCOUHEHUNl ¢ pPeakmueom
I'punvapa. Oxucnenne KapOOHUIBHBIX coeMHEeHUH. OCOOCHHOCTH peakluy OKHCIeHHs aneToHa. CpaBHEHHE OKHCIICHUS
anbJeruI0BU KeTOHOB. [ uapuposanne. BoccraHoBIeHHE KapOOHUIBHBIX COETUHEHU B cUpThl. KauecTBeHHBIE peaknuy Ha
anmpICTHAHYIO Tpymmy  (peakius — «cepeOpstHoro — 3epkaia»,  B3aumozeiictBue ¢  ruapokcuaom  meau  (l)).
AnbOoIbHO-KPOMOHO8ASL KOHOCHCayusa anvoe2udos u kemonog. OcobeHHocTH (opmanbieruaa. [lomyueHue npenenbHbIX
aNbJCTHJIOB: OKHCJICHUE CIHPTOB, TMApaTanus arerwneHa (peakius KydepoBa), OKHMCICHHEM STHJICHA KHCIOPOAOM B
npucytctBun xjopuaa namwiaaus (II). Ilomydenue aneToHa OKHCIEHHEM MNpOMAHONA-2 U Pa3IOKEHHEM KalbIUEBOW WIIH
0apueBOl CONM YKCYCHOW KHUCIOTHl. TOKCHYHOCTh ajbJEru/oB. BakHEHWIIne NpencTaBUTeNH albJCTHJI0B W KETOHOB:
(hopmaibaieru, yKCYCHBIN allbJIeTH I, alleTOH U UX MIPAKTUYECKOE UCTIONh30BaHHUE.

KapG6oHoBble KuCA0ThI. CTpoeHHe MpelielbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KucioT. Kilaccudukanms, nzomepus u
HOMEHKJIaTypa KapOOHOBBIX KHCIOT. OJIEKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIBHON  TPYIIIEL
l'omonornueckuil psag u oOmas ¢opMmynaa NpeaeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCNOT. Du3HUECcKHe CBOMCTBa
MIPEACTBHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha NMPHMEPE MYPaBbUHOH, YKCYCHOH, MPOIMHOHOBOM, MAaTbMHUTHHOBON U
CTEapHHOBOW KHCIOT. BomopomHbie CBsI3M, accomuanvs KapOOHOBBIX KHCIOT. XHWMHUYECKHE CBOWCTBA TPEIEIbHBIX
OTHOOCHOBHBIX Kap6OHOBLIX kuciior. KucnorHele cBOMCTBA (I/I3MCHCHI/IC OKpAaCKU HWHAWUKATOPOB, pCaKIMu C aKTUBHBIMU
METaJllaMH, OCHOBHBIMU OKCHUJaMH, OCHOBAaHUSIMMU, COJ'IHMI/I). 3Menenune CHIIbI Kap6OHOBLIX KUCJIIOT IIpHU BBCACHUU
JIOHOPHBIX M aKIENTOPHBIX 3aMecTuTeneil. B3anmopeiicTBue KapOOHOBBIX KHCIOT CO CHUPTAMHU (peakuus 3TepUpHUKALNH),
00paTUMOCTD PEAKLNH, MexaHusm peaxkyuu smepugpuxayuu. ['aqoreHUpoBaHHE KapOOHOBBIX KHCIOT B OOKOBYIO IICIb.
Oco0eHHOCTH XUMHUYECKUX CBOWCTB MypaBBMHON KHCIOTHI. [lomydeHune mpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHUEC aJIbJACTUI0B, OKHCJICHHEC TCPBUYHBIX CIIMPTOB, OKHCJICHHUC aJIKaHOB W AJIKCHOB, T'MAPOJIU30M TI'CMHUHAJbHBIX
TPUTATOTEHUIOB. B3aumoodeiicmseuem peaxmusa [ punvapa c¢ yenexucivim eazom. IlomydeHne MypaBbHHOW U YKCYCHOM
KHCIIOT B MPOMBIIIUIEHHOCTH. [IpuMeHenrne MypaBbUHON M YKCYCHOM KHCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KUCIIOTBI: OOIIHE CIIOCOOBI MOTydeHHs, OCOOCHHOCTH XUMHUUYECKUX cBOMCTB. [llaBeneBas u
MaJIOHOBAsI KHCIIOTA KaK TPEACTaBUTEIN AUKAPOOHOBBIX KHUCIOT. Cunmesvl HA OCHOBE MANOH08020 d¢hupa. Aneuopudsi u
UMUOBL OUKAPOOHOBBIX KUCTIONI.

HenpenenpHble U apoMaTHYecKue KHCIOTHI: OCOOCHHOCTH MX CTPOSHUS M CBOMCTB. [I[puMeHeHne OCH30MHON KUCIIOTHI.
ApomaTHueckre TUKapOOHOBBIE KHUCIOTHI ((TaneBas, u3odraneBas U tepedTaneBas KUCIOThI): HPOMbIUICHHbIE MeMOObl
noayuenus u npumerenue. [IOHATHE O TUAPOKCHKAPOOHOBBIX KHCIOTAaX W WX MPEACTABHTENSAX MOJOYHOW, JHMOHHOH,
SIOJIOYHOM ¥ BUHHOM KHCIIOTAX.

Bricmme npenenpHbIe U HEMIPEAETbHBIC KapOOHOBBIE KHCIOTH. 3HAYCHUE ¥ IPUMECHEHHE KapOOHOBBIX KHCIOT.

DYHKYUOHANbHbIE NPOU3BOOHbLIE KaPOOHOBbIX KUCAOM.
XJIOpaHTHAPUIBI M AaHTUAPHIBI KapOOHOBBIX KHCJOT: IONYYeHHUE, TUAPOIH3. Bzaumoodeiicmeue Xxnopaneuopuoos c
HyKneogurbHbiMu peazenmamu. I1omydeHne CIOKHBIX 3(QUPOB C HCIOTH30BAHUEM XJIOPAHTHIPUIOB U @HTUAPHIOB KHCIIOT.
Cnoxuasle >¢pupsl. CTpoeHHEe, HOMEHKIATYpa W HM30MEpHS CIOXKHBIX 3¢HupoB. CloXHBIE 3(DUPHI KaK H30MEpHI
KapOOHOBBIX KUCIIOT (MEXKIaccoBas u3omepus). CpaBHeHHE (PU3UUIECKUX CBOMCTB M PEAKIMOHHOW CIIOCOOHOCTH CIIOKHBIX
3(UPOB U HM3OMEPHBIX MM KapOOHOBBIX KHCJIOT. ['miponu3 ciaokHBIX 3¢upoB. CriocoObl MONYyUeHHUS CIOXHBIX 3()HUPOB:
sTepuuKaysl KapOOHOBBIX KHCIIOT, AalWINPOBAHWUE CIHPTOB W AalKOTOJSITOB TaJOTCHAHTHPHIAMHA W aHTHIPHIAMH,
ANKAJIMPOBAaHUE KapOOKCHIAT-MOHOB. Cunmes ClodcHbIX 3¢upos pernonos. Cnodichvie 2Qhupvl HeopeaHuueckux Kuciom.
Humpoenuyepun. [lpumeHenne coXHBIX 3()UPOB B MUIIEBOH U TapPIOMEPHON TPOMBIIIICHHOCTH.
AMHITBI KapOOHOBBIX KHCIIOT: TIOTyYeHNE U CBOMCTBA Ha TIPUMeEpE alleTaMHIa.
Honamue o numpunax xap6orogwvix Kuciom. L{uaneuopunoi.
Comm xkapOOHOBBIX KHCIOT, MX TEPMHUYECKOE Pa3lI0KCHUEB IIPHCYTCTBHUH MIeinoud. CHHTE3 KapOOHIIIFHBIX COeTNHEHUI
Pa3oKEeHNEM KaJIbIIUEBBIX CONICH KapOOHOBBIX KHCIIOT.
JeMoHcTpaumu. 1. BzaumojeiicTBHE HATPUSI C STAHOJIOM.
2. Oxucnenue sraHona okcupoMm meau (I1). 3. Topenue sTaHONA.
4. BzammopeiicTBHE TpeT-OyTHIIOBOTO CHIHPTa C COJSIHOW Kucmorod. 5. Momodopmuas peakmust. 6. Omnpenenenue
QIIBJICTHIOBITPY TIOMOIIN KaUYeCTBEHHBIX peakiuil. 7. OKUCICHUE aIbIeTHI0B IEPMAaHTaHATOM KaJTHsl.
JlabopaTtopHbie onbiTbl. 1. CgoiicTBa 3THIOBOTO CIHPTA.
2. CpoiictBa mmmuepuna. 3. CpoiictBa ¢denoma. 4. CpoiictBa ¢opmanuua. 5. CBoiicTBa yKCycHOH KucioTel. 6. Comn
KapOOHOBBIX KHCIIOT.
2.34. A3oTH cepocoaepxkaiue coeguHeHus1 HUTpocoejiHeHuUs.
Onexmponnoe cmpoenue numpozpynnul. Ilonyuenue numpocoeounenuil. Boccmanognenue HUmMpoapenos 6 amuHbl.
Apomamuueckue nHumpocoedunenus. Akyenmopvie c8olucmea Humpozpynnvl. Aib00aibHO-KPOMOHOBASE KOHOEHCayus
Humpocoeounenuil. Bapvisuameie seujecmsea. AMUHBI. Kitaccudukamnys mo THITy YIICBOAOPOTHOTO paJHKalia M YHCITY
aMHHOTPYII B MOJIEKYJIe, HOMCHKJIATypa, H30MepHs aMHHOB. [lepBUYHBIC, BTOPHYHBIC M TPETHYHBIC AMUHEI.
DNEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MPECTbHBIX aMUHOB. DU3MUECKHe CBOWCTBA AMHUHOB. AMHHBI KaK



OpPraHMYCCKUCOCHOBAHMS: PEaKIMU C BOJOH, kucimoramu. CoiM amkmiaMMOHHS. Peakius ropeHus: aMHHOB.
AJIKHJIMPOBAHKE U AlMJIMPOBAHME aMHHOB. Peaklluu aMHHOB C a30TUCTOW KHCIOTOH. [lomsmue o yemeepmuuHblxX
amMmoHuesvlx ocHosanusx. Humpozamunvl. Memoowvl udenmugurayuy nepeutHvIX, 6MOPUYHbIX UMPEMUYHbIX AMUHOS.
[onydeHne aMHUHOB aTKHIIMPOBAaHHEMAMMHAKa ¥ BOCCTAHOBIICHHEM HHUTPOIIPOU3BOIHBIX YIIIEBOJOPONIOB, U3 CIIUPTOB.
[Ipumenenne aMHHOB B (hapMaIleBTHUECKOMIIPOMBIIIICHHOCTH. APOMAaTUYECKUE aMUHbBI. AHWINH KaK IIPEICTaBUTEIb
apoMaTHyeckux aMuHOB. CTpocHUE aHWIMHA. B3anMHOe BIMSHUE TPYII aTOMOB B MOJICKYJe aHWIMHA. BiwusHue
3aMecTUTeeld B apOMaTHYECKOM SIpe Ha KUCIOTHBIC U OCHOBHBIC CBOMCTBA apriiaMHHOB. [IpHYUHEI ocaa0ieHus
OCHOBHBIXCBOWMCTB aHWJIMHA B CPaBHCHHH C aMHUHAMH IPEACITBHOrO psiia. XMMHUYECKUE CBONCTBA aHWJIMHA: OCHOBHBIC
CBOICTBa (B3aUMOCHCTBUE C KHCIOTAMH); PEAKIMU 3aMEIICHHS B apOMaTHUCCKOCSIPO (TaJOreHUPOBAHUE
(B3aumopieiicTBue ¢ OPOMHOM BOIO¥),HUTpOBaHKE (B3aUMOICHCTBUE C a30THON KUCIIOTOM), cyrbuposanue);
OKHCIICHUE; AIKUIUPOBGAHUE U AYUIUPOGAHUEe NO AMOMY d30ma). 3awuma amuHOSpYRnbl NpU pPeakyuu HUmpo8aHusl
anununa. Ayemanunuo. /fuazocoeounenus. /luazomuposanuenep8uunslx apuiamunos. Peaxyuu ouasocoeounenuii ¢
sbideneHuemM asoma. Ycnosus asocouemanus, azou ouazococmasnaiowue. Asoxkpacumenu, 3a8uUcUmMocms ux
cmpoenust om pHepeool. Unouxamopwi. Ilonmyuenune anwimHa (peakuust 3WHHHA).
AHUIUH KaK ChIphE VISl IPOU3BOJICTBA AHUJIMHOBLIX Kpacuteneil. CHHTE3b HA OCHOBE aHHUJIMHA.
Cepoopranmnyeckve coefUHeHMA. [IpedcmasieHue o0 cepoopeanuyeckux — coeounenusx.  OcobeHmocmu — ux
cmpoenus u ceolicms. 3nauenue cepoopeanuieckux coeOuHeHul.
l'eTeponuKabL. A30T-, KHCIOPOAM CEPOCOACpIKAlHe TreTepolukibl. DypaH, NMHUPPON, muoper u umMuoazon Kaxk
MPEACTABUTENIN IISTUWICHHBIX TreTepolnkioB. [Ipupoma apoMaTHYHOCTH MATHWICHHBIX TI'€TEPOIMKIOB. DJIEKTPOHHOE
CTpOEHHE MOJIEKYJIbl MHUPpPOJIa, apOMAaTUYECKUN XapakTep MoJieKynbl. KucioTHele cBoicTBa mnuppona. Peakyuu
eudpuposarus emepoyuxios. Ilouamue o npupoouvix nopgupurax — xnopoguine u ceme. Obwue npedcmasnerus 00 ux
poau 8 dcusotl npupode. [TUpUIMH KaK MPEJACTaBUTENb IECTHYWICHHBIX T'€TePOLUKIOB. DIIEKTPOHHOE CTPOCHHE MOJICKYIIbI
MUPUAMHA, ApOMATHYCCKUN XapakTep MOJeKyibl. OCHOBHBIC CBOWCTBAa MHUPHIWHA. Pa3inune B MPOSBICHHH OCHOBHBIX
CBOMCTB MUPpONIAa ¥ MHPHIWHA. Peakiuu NUpHIuHA: MEKTpOQHUIbHOE 3aMeIleHUe, THAPUPOBAHKE, 3aMCIICHUE aTOMOB
BOJIOpPOJa B [-NONOXKEHMH Ha TUApOKcorpymmy. [IukonuHbBI W WX OKucleHue. Kemo-emonvhas maymomepus
B-euopoxcunupuouna. Taymomepus P-eudpoxcunupuouna u ypayuia. IlIpedcmaeienue 06 umuoasone, nunepuouwe,
nupumuouHe, UHOONe, HUKOMUHe, amponune, ckamoie, Qypgypone, eucmuoune, 2ucmamune, MypuHE, MYPUHOBBIX H
MTUPUMHTAHOBBIX OCHOBAHHMSIX.
JemoHcTpauun. 1. OcHoBHbIE cBoiicTBa aMuHOB. 2. KadeCTBEHHbIC peakIMM HA AaHWIMH. 3. AHWINHOBBIC
KPaCUTEIIH.
4. O6pa3sipl TeTePOIUKINISCKUX COSTMHCHUH.

2.3.5. buonoauyecku akmusHsle seulecmasa

Kupsl kak cioxHabIe dGUPH TIAULIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT. PacTUTENbHBIC W KUBOTHBIC JKHPBI, UX
cocraB. Ousnyeckre CBONCTBA KUPOB. XMMHUECKHE CBOMCTBA KUPOB: THIPUPOBAHNE, OKUCIICHUE. [lepoKkcuonoe oxucieHue
arcupos. Ilpocopranue sicupos. I'naponns uinyM OMBIICHHE XUPOB KaK CIOCOO MPOMBIIIIICHHOTO TTOMYYCHUST COJICH BBICIIIUX
KapOOHOBBIX KHCIOT. ['maporeHuzarusi >kupoB. [IpuMeHeHHMe XHUPOB. MBIIA KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT.
Moromue cBolicTBa MblIa. [Ipedcmasnernue o aunudax. Obwue npedcmasienus 0 OUOI0ULECKUX PYHKYUAX TUNUIOS.

YraeBoabl. O6mas dGopmyna yrineBogoB. Kinaccudukanus yriaeBojoB. MoHO-, oiurou mnojucaxapujpl. OU3NUECKre
CBOWCTBA M HAXOXXJCHUE YTJIICBOJOB B NpUpoje (Ha IpuMepe TIIFOK03bl U PpykTo3bl). JInHeHHass u mukimdeckas (GpopMbl
TIFOKO3BIM OPYKTO3BL. [Tupanosvl u ¢pyparosvr. Dopmynsl Gumepa u Xeyopca. [loHsTHE 0 TayTOMEpHH KaK BHJIE H30MEPUHU
MEXIy IUKITNYECKOW 1 JIMHEWHOU popmamMu. Onmuueckas uzomepusi 21oKo3vl. XMMUYECKHAE CBOMCTBA TITFOKO3bI: OKHCIICHHE
XJIOPHOW MM OPOMHOM BOJIOM, OKUCIIEHHE a30THOH KHCIIOTOW, BOCCTAHOBJICHHE B IIECTHATOMHBIN CIUPT, ayuiuposauue,
ANKUIUpOBaHUe, W30MEPU3AINs, KAYeCTBCHHBIC PEAKIMH Ha TJIIOKO3Y (DKCIIEPUMEHTANbHBIC JOKA3aTeNbCTBA HAJMUHS
aNbJIETUJHON M CHMPTOBBIX TIPYHI B TJIIOKO3€), CIHUPTOBOE, MOJIOUHOKHUCIIOE, HPONUOHOBOKUCIOE W MACIAHOKUCTOE
OpoxxeHue. [ TMKO3UIHBIA THIPOKCHII, ero criennduyeckue cBoiictBa. [loHsTre o riuko3naax. [ToHATHE O TITIOKO3HMIAX, UX
HaxoXJIeHUH B nipupoze. [Tonydenne raoko3sl. OpykTo3a Kak U30Mep TIFOKO3bl. Prubosam ne3okcupubosa. [Ipumenenue u
Ononorndeckas poib yriieBogoB. OKHCICHUE YIIIEBOJOB — HCTOYHUK YHEPTHH YKUBBIX OPTaHH3MOB.

Jducaxapugpl. Caxapo3a Kak IPEICTaBUTE]Ib HEBOCCTAHABIMBAIOIIMX aucaxapuioB. CTpoeHHe, (GU3NYECKHEe U
XAIMHYECKHE CBOIMCTBA caxapo3sl. Manvmosa, 7naxmoza u Yeanoouosa:. ux cmpoenue, Qusudeckue u Xumudeckue
ceoticmea. I'maponus qucaxapuoB. [lonyuenue caxapa u3 caxapHoit cBewiibl. [IpuMeHnenne caxapossl.

IMMomucaxapuambl. Kpaxman, riuKoreH u MENII0I03a Kak OMOIOrHYecKue moimMephl. Kpaxman Kak cMech aMUIIO3bl U
aMIJIONIEKTHHA, er0 (PU3HIECKHe CBOMCTBA. XMUMUYECKIE CBOMCTBA KpaXMalla: THAPOIN3, KAUSCTBEHHAS PEAKIUS C MOAOM H
ec MpHUMEHEHHE /I OOHApYKEHHUS KpaxMaia B TPOAYKTaX MHUTAHUS. [uKoceH: ocobeHnocmu cmpoeHus u cGOUcma.
Hemnromosa: crpoeHne W (PU3HYECKHE CBOMCTBA. XWMUYECKHE CBOMCTBA IEIUTIONO3BI: THIPOIH3, 00pa30BaHUE CIOKHBIX
a¢upos. [IpumeneHne kpaxMaa 1 HeJnTio036L. [IpakTrnaeckoe 3HaUCHHE IONMHUCaXapuaoB. [loHsamue o npou3goocmee Oymazu.

HyxenHoBble KMCI0ThI. Hyxiieo3unsl. Hyxiieornsl. HykiienHOBbIE KUCIOTHI KaK MPUPOAHbIE oauMepbl. CocTas U
ctpoenne HykienHoBbIX kucinor (JJHK w PHK). Twaponus HyknewmHOBBIX KHCIOT. Poib HYKIEMHOBBIX KHCIOT B
xu3HenestensHoctd opranusmoB. @yuxiuu JIHK w PHK. Kommiemenrtaphnocts. ['enermueckuii kox. Hccaeoosanue
cocmasa JJHK uenosexa u e2o npakmuueckoe 3Hauenue.

AmMuHoOKucC/I0TBI. CoCTaB, CTpPOGHHE M HOMEHKIATypa aMHHOKHUCIOT. [oMomormdyeckuid ps MpeaeabHbIX
aAMHUHOKHCIOT. M30mepus npedenvhvix amunoxuciom. Onmuyeckas uzomepusi. Dusmdeckue CBOHCTBA MPEHETHHBIX
aMHHOKHCIOT. OcHogHble amuHokuciomsl, oopasyrouue Oeaxu. CrocoObl MOTYYCHHS aMUHOKUCIOT. AMHHOKHUCIOTH Kak
aM(OTepHbIC OpPraHMYCCKUE COCAMHCHHS, PABHOBECHS B PACTBOpaX aMHUHOKUCIOT. CBOWCTBA aMHHOKHCIIOT: KHCIOTHBIC U
OCHOBHBIE CBOHCTBA; U302NEKMPULECKAsl MOYKA; AIKUIUPOGaHUe U AIIMINPOBAHIE aMAHOTPYIIIIBI; STSPUPUKALINST; PEAKIIHU C



a30THCTOM KuUCIoTOW. KauecTBeHHBIE peakiuu Ha aMUHOKUCIOTHI ¢ ruapokcugom Memau (1),  numeuopuwnom,
2,4-0unumpoghmopbenzonom. Crnenuduyueckne KadyeCTBEHHBIC pPEaKIMH HA apOMAaTHYECKHEe U TIeTePOLUKIMYCCKUE
AMUHOKHCIIOTBI ¢ KOHIICHTPUPOBAHHOM a30THOW KUCIOTOM, Ha muctend ¢ aneratrom ceuuia (Il). IHowsmue o yuxiuueckux
amudax — JaKmamax u Oukemonunepasunax. buorormueckoe 3HaYEHHE O-aMHHOKHCIOT. OONacTn NpUMEHEeHUs
AMHHOKHCIIOT.

IlenTuabl, ux crpoeHue. [lenTuaHas CBsi3b. AMUIHBIA XapakTep MENTUAHOW cBs3u. CUHTE3 menTuaoB. [ umpornm3
eI THIOB.

Besiku Kak mpupoaHble 6uonosuMepbl. CoctaB u crpoeHue OenkoB. [lepBuuHas cTpykTypa O0einkoB. Xumuueckue
Memoobl YCMAHOBNEHUsI AMUHOKUCIOMHO20 cocmaed u nociedosamenbHocmu. DepMEHTaTHBHBI T'HIPOIN3 OEIKOB.
Bropuunast cTpykTypa OEIKOB: O-CIHpalb, 3-CTpykTypa. TpeTHuHas U 4eTBepTUUIHAs CTPYKTypa OeikoB. JlucynbduaHbie
MOCTHKH ¥ HWOHHBIC U BaH-Jep-BaalibCoOBBI (TUAPOPOOHBIC) B3aUMOACHCTBUSA. XHUMHUECKHE CBOMCTBAa OCIKOB: THIPOJIH3,
JieHaTypalys, Ka4eCTBeHHbIe (LBETHBIE) peakiuu Ha Oenku. [Ipespawenus 6eikos nuwu e opeanusme. buonorndeckue
GyHKIMU OENKOB. JJocmudicenusns usyyeHuu CmpoeHus u CUuHme3a 0eiKos.

JemoHcTpauun. 1. PacTBOpuMOCTh YIIeBOAOB B BojC U dTaHoe. 2. OOpa3ibl aMHHOKHUCIIOT.

JlabopaTtopHbie onbITbl. 1. CpoiicTBa Ii0K03b1. 2. OnpeeneHnekpaxmana B NPOAYKTaX NHUTaHusA. 3. JKupbl ¥ ux
CBOICTBa.

4. IIBeTHBIE peaKiuu OENKOB.

2.3.6. BbICOKOMOEKYAApHbIE COEOUHEHUSA

OCHOBHBIC TOHSATHSI BBICOKOMONEKYJISPHBIX COCIUHEHHUI: MOHOMEp, IMOJNNUMEp, CTPYKTYpHOE 3BEHO, CTENEHb
nonumepu3aii. OCHOBHBIE CIOCOOBI TOMYYEHHS BBICOKOMOJEKYJSPHBIX COCJMHEHUN: PpEaKIMH IMOJIMMEpU3allud U
nonukoHaeHcaruu. Cononumepusanust. CTpoeHHE U CTPYKTypa MOTMMEPOB. 3aBUCUMOCTh CBOWCTB ITOJIMMEPOB OT CTPOCHHUS
Monekys. Knaccudukanust MoIMMepoB: MacTMacchl (TUTACTHKH), AJIACTOMEpPbl (KaydyKH), BOJOKHA, KOMITO3HTHI.
CoBpeMeHHBIC TIACTMACCHI (IUTACTHKM) (TTOJMMATHIICH, MONUIPONNICH, MOJUCTUPON, TOJUBUHHUIXJIOPHI, (TOpPOILIACT,
noNudTHIIEHTeped Tanat, akpui-0yTa lueH-CTHPOIBHBIN IIIACTHUK, TOTUKapOOHaThl). TepMorIacTHIHbIC U TEPMOPECAKTHBHBIE
nomumMepsl. Denondopmansaernaapie cMonbl. KoMno3uTHele MaTepuaibl. [lepcnekmugvl Ucnonb308anus KOMNOZUMHbIX
mamepuanog. Yenennacmuxu. BonokHa, ux xmaccu¢ukanus. llpupoaHble M XUMHUYecKHe BOJOKHA. VcKkyccTBeHHBIE M
CHHTETHUYECKHE BOJIOKHA. [ToHsATHE OBUCKO3€E U all€TaTHOM BOJIOKHE. HOHI/ISCI)I/IpHI)Ie 1 NMOJIMaMUAHBIC BOJIOKHA, UX CTPOCHHUC,
cBoiicTBa. [IpakTHueckoe MCIIOIB30BaHUE BOJIOKOH. DactoMepsl. [Ipuponuslii n cuaTeTHUecknii kKayuyk. Pesuna u 500HHUT.
[Tpumenenune nmomumepoB. Cunmemuueckue nieHxu. Membpanvl. Hosvlie mexnonozuu oanvHeriuieeo co8epuleHCme08ans
NOAUMEPHBIX MAMEPUATOS.

JAemoHcTpauun. 1. O6pasusr mractukoB. 2. Komnekuus BomokoHn. 3. IlonukoHOCHCAIMsl ITHICHTIMKOIS C
TepedTaneBoi KUCIOTOM.
JlabopaTtopHbie onbITbl. OTHOIICHIE CHHTETHYECKAX BOJOKOHK PACTBOPAM KHCIIOT H IIETOYEH.

2.4. XMMMA U }KU3Hb

2.4.1. Xumu4eckas mexHon02us(Xumus 8 NpoMbILUIEHHOCMU)

OcHOBHbIE NPHHLUIBLI XUMHYECKON TexHOJOoruM. OOnme MpencTaBiIeHUus O MPOMBIIIICHHBIX CIIOCO0ax
MIOJIyYEHUsI XUMUUECKUX BELLIECTB.
IIpou3BOACTBO CEPHOM KHCAOTBI KOHTAKTHBIM CIIOCO0OM. XuMu3M Tporiecca. Chipbe IS TPOU3BOJCTBA CEPHOM

KHACIOTHL. TeXHOIOrHuecKasl cxeMa Iporecca, MPOLEcChl U ammapaThl.Mexanuzm Kamaiumuyuecko2o 0etcmaus oKcuod
sanaous (V).IIpousBoACTBO aMMHUaKa. XuMu3M nporecca. OnpenesieHne ONTHMATBHBIX YCIOBHH MPOBEACHUS PEaKIIHH.

[Mpuan oup-
KYJISILIMU U €ro peajin3alus B TEXHOJIOIMUYECKOH CXeMe.

MeTtasnyprus. Yepnas metamuryprus. [IpousBonctBo uyryHa. JloMeHHBIH mporiecc (ChIpbe, YCTPOWCTBO JOMEHHOM TMeyH,
XHMU3M TIporiecca). [lpouzeodcmeo cmanu 6 mapmenogckoli nequ. [Ipon3BonCTBO cTanmyd B KHCIOPOTHOM KOHBEpTEpE U B
anekTpornedax./Ipsamoii memoo nonyyenus sicenesa u3 pyosi. LIBeTHas MeTamTyprus.

Opranuyeckuid cuHTe3. [IpombiniuieHHass opraHudeckas XuMusi. OCHOBHOW WM TOHKUH OpPraHWYEeCKHH CHHTE3.
HaunGoiree KpyITHOTOHHAXHBIE MTPOM3BOJICTBA OpPraHUYECKUX coequHeHHH. [IponsBoacTBo MeTanona. [lomydenue ykcycHon
KHCIOTHL B ghopmanvoezuda uz memarona. Illonyuenue ayemama yenntono3zvl. CeIpbe U OPraHUICCKON MPOMBIIITICHHOCTH.
[Ipobnema 0TX0I0OB 1 TOOOYHBIX MPOXYKTOB. CuHmesbl HA OCHOBE CUHMe32a3

XHUMUS U 9KOJIOT U

XuMHYECKOe 3arps3HEHIE OKPYKAIOMIEH CPeIIbl U €ro TOCISACTBHS. DKOIOTHS M IIPOdIeMa OXpaHbl OKPYKAFOIIEH
Cpenpbl. «3eNeHasD XUMUSL.
JAeMoHcTpaumu. 1. Ceipbe utst IPOU3BOJICTBA CEPHOM KHCIOThL. 2. Mogens kumsiiero cios. 3. XKenesnas pyna. 4.
OO0pa3Ibl CIITaBOB JKele3a.

2.4.2. Xumusa u sHep2emuKa

[IpuponHble HCTOYHUKU YTIEBOIOPOAOB. [IpUpOMHBIN M MOMYTHBINA HE(PTSIHOU Ta3bl, MX COCTAB U HCIIOIH30BAHIC.
Hedtp kak cmeck yrimeBomopomoB. CocraB Hedtn m ee mepepaboTka. [lepBuunas u BTOpHYHas IepepaboTKa HEPTH.
[eperonka medtu. Kpexunr. Pupopmunr. Heprenpomykrer. OkranoBoe yncioOen3nna. OXpaHa OKPYKAIOIMIEH Cpemsl Mpu
HedTenepepaboTKe U TpaHCIOPTUPOBKE HedrenponykroB. Kamennblid yroib. KokcoBanuwe yris. [azudukanus yriis.
DKOJOrHYeCcKUe MPOOIEMbI, BOSHUKAIOIINE TIPH HCIIOJIh30BAHUU YIJISI B KaUeCTBE TOIUIMBA. AITBTEPHATHBHBIC MCTOYHUKU
SHEPIrUH.



2.4.3. Xumus u 300posse

Xumus numy. Kupel, Oenku, yrieBoisl, BUTAMHHBI, (epMeHThl. ParponansHoe nutaHue. [luiessle no0aBKu.
[umessle 106aBKU, UX Knaccu(puKanys. 3arnpelieHHble U pa3pelieHHbIe MUIleBble J00aBkU. OCHOBBI MUIIEBON XUMUU.
Xumus B MeaunuHe. [lonsTre o GpapmareBTHYecKoi XuMun U (apmakoioruu. Paspaborka nekapcers. JlekapcTBeHHbIe
cpenacTBa, WX Kiaccuukammsa. [IpotmBoMuKpoOHBIE cpencTBa (CyibpaHWIAMUAHBIE TIpenapatbl W aHTHOWOTHKM).
AmnanpreTuku (aCMpUH, aHaJbIMH, IApAaLETaAMOJ, HAPKOTHYECKUE AaHAIBIETUKN). AHmucucmamunuvle npenapamol.
Bsoxymue cpencrBa. [ opmonvl u 2opmonanvhvie npenapamot. IIpoGiemsl, CBS3aHHbIE C IMPUMEHEHHEM JIEKAPCTBEHHBIX
npernapaToB. BpenHble NPUBBIYKH M (AaKTOpPBI, pa3pyIIAIOIINe 340pOBbE (M30BITOYHOE NOTPEOIeHUE JKUPHOM ITHIIH,
KypeHHUe, yoTpeOsIeHUE alIKOroJIs, HAPKOMAHHS).

2.4.4. Xumusa 8 nosceOHe8HOU MU3HU

Kocmernueckue u nappromMepHbie Cpe/ICTBa.
beitoBast xumus. [1oHSITHE O MOBEPXHOCTHO-AaKTHBHBIX BelllecTBaX. Morolue U 4yucTsime cpeacrtsa. OToenuBaromnie
cpenctea. [IpaBuia Ge3omacHoi padOTHl C €AKHMH, TOPIOUUMHH TOKCHYHBIMH BEIIECTBAMH, CPSICTBAMHU OBITOBON XUMHUU.
THuemenmor u kpacku. [punyuner oxkpawusanus mrareil. XUMHsI B CTPOUTENIbCTBE

l'umc. MsBects. llement, Oeron. Kneu. [Tonbop onTHManbHBIX CTPOMTEIBHBIX MATEPHATIOB B MPAKTUYECKOH
JCATEIIbHOCTH YelIOBEKa.

2.4.5. Xumus 8 cesnibCKoM xo34alicmaee

MuHepanbHbIe U Opranuueckue ynoopenus. CpeacTBa 3amuThl pacTeHUH. [1eCTUINIBI: HHCEKTUIMIBI, TePOUIINIbI
U QYHTUINBL. PenenieHTsl.

2.4.6. HeopzaaHu4yeckue mamepuarsl

Crexio, ero Buiasl. CHIMKAaTHAsT MPOMBIIUICHHOCTD. TpaAuIIMOHHBIC U COBPEMEHHBIC KEpaMHUCCKUE MaTepHaIbI.
CaepxmnpoBojsimias kepamuka. [lonsTie o kepmerax, MaTepranax ¢ BRICOKOH TBEPAOCTHIO.

XuMus B COBpEMEHHOM HayKe

Ocobennocmu  cospemennol uayku. Ilpogeccus xumuxa.

Mertomonorusi HaydHOrO HCCIeqoBaHUSA. Meroapl HaydHOro mno3HaHUS B XUMHH. CyOBEKT M OOBEKT HAyYHOTO
no3Hanus. [loctaHoBka mpoOnembl. COop MHpoOpManuu W HakorieHue (aktoB. ['MmoTe3a W ee 3KCIepUMEHTaTbHAS
mpoBepka. TeopeTndeckoe OObSICHEHNE MOMYIEHHBIX pe3ynbTaToB. VHAYKINS U AeAyKIHs. DKCIIEpUMEHTANbHAs MTPOBEpKa
MOTYYEHHBIX TEOPETHYECKUX BBIBOJOB C IIENBIO PACIPOCTPAHEHHS MX Ha Oojee MMPOKUI Kpyr 0OBEKTOB. XUMHUYCCKHUN
aHaJM3, CHHTE3, MOJCTMPOBAHIE XUMHUCCKUX ITPOIIECCOB M SIBICHUH KaK METO/Ia HAyYHOTO IMO3HaHUs. HaHOCTPYKTYpEHI.

BBenenue B mpoekTHYIO JesiTenbHOCTh. [IpoekT. THIBI M BUBI TIPOCKTOB, TAIbl pealr3anyu mpoekTa. OcoOeHHOCTH
pa3paboTki TPOEeKTOB (IIOCTAHOBKA IIeJIeH, MOJ0OpP METOIMK, padoTa ¢ JUTepaTYpPHBIMH HMCTOYHHMKaMH, odopmiieHHe U
3aIUTa MTPOCKTA).

Wcrounnkn xummdeckod wHQoOpManuu. Ilonck XuMudeckod wWHGOpMAIMM TI0 Ha3BaHHUIM, HJICHTH(QHUKATOpaM,
CTPYKTYpHBIM (hopmynam. Paborta ¢ 6a3aMu TaHHBIX.

Cospemennvle (uzuKo-xumuyeckue memoosl YCmMaHo8IeHUs COCMABA U CMpyKNypbl 6eiyecms.

AemoHcTpaumu. 1. [MumeBsie kpacutenu. 2. Kpamenue tkaneil. 3. OrbenuBanue Tkanei. 4. Komnekuus cpencrs
3amuThl pacteHuid. 5. Kepamuueckue matepuaisl. 6. [[BeTHbIC cTekIa.

7. Ilpumepbl pabOThI ¢ XUMUYSCKUMHU 0a3aMu TaHHBIX.

JlabopaTtopHbie onbITbl. 1. 3HaKOMCTBO ¢ MOIOIIIMMH cpepcTBamu. 2. Kien. 3. 3HAKOMCTBO € MHHEpPaTbHBIMU
yIOOpEeHUSIMHUY H3YUCHHUE UX CBOICTB.

2.5. Tunbl pac4yeTHbIX 3a4a4

1. HaxoxmeHne MOJEKYISAPHOH (GOPMYIBI YTIICBOAOPONA IO €ro IUIOTHOCTH M MAacCOBOW J0Nle DJIEMEHTOB,
BXOJISIILUX B €rOCOCTAaB MUJIM 110 IPOAYKTaM CrOpaHusl.

2. PacueTst MaccoBo# momu (Macchl) XUMUYECKOTO COSTMHEHUST B CMECH.

3. Pacuers maccel (00BeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, €CIH ONHO M3 BEIIECTB JaHO B M30BITKE
(mmeeT mpuMecH).

4.  Pacuerpl MaccOBOH Wi 0OBEMHOM HOIH BBIXO/IA [TPOAYKTA PEAKI[UH OT TEOPETUUECKU BO3MOXKHOTO.
5. Pacuersl TermnoBoro ¢ hexra peakium.
6.  Pacuersl 00bEMHBIX OTHONICHUH Ia30B IIPH XUMHUCCKHXPEAKIIHSIX.

7.  Pacuersl maccel (00beMa, KOIIMYECTBA BEMICCTBA) MPOAYKTA PEAKIIMHU, €CIIA OJHO U3 BEIIECTB IaHO B BUIE pacTBOpa ¢
OIpeJIeIEeHHON MacCOBOM JI0JIel paCTBOPEHHOr O BELIECTBA.

8. Pacuemuwi OHepeuu akmueayuu U KOHCmMaHnnivl CKopocmupeakyuu no dKCnepumenmdaibHobiM OaHHbIM.



9. Pacuer koHCTaHTBI PaBHOBECHS 110 PABHOBECHBIM KOHLICHTPALlUAM BCIICCTB.

10.  Pacuer paBHOBECHBIX KOHIICHTpPAIIMH BEIICCTB, €CIU HM3BECTHHI UCXOIHBIC KOHIICHTPAIIUHM BEIISCTB M KOHCTAHTA
paBHOBECHSI.
11.  Pacuyer pH pacTBOpa CHIBHOM KHCIOTHI U CHIIBHOTO OCHOBAHUS, €CJIM U3BECTHA X KOHI[CHTPAIIHSL.

12. Pacuem pH pacmeopa craboii kuciomol u c1ab6o20 0CHOBAHUSL, €CAU U3GECMHA UX KOHYEHMpayusi U KOHCMAaHma
ouccoyuayuu.

13. Pacuem pacmeopumocmu cojiu, eCiu U3eeCmHua 6ejluduna ee 1IP.

14. Pacuemol ¢ ucnonvzosanuem 3aKOHO8 o7eKmpoausda.

2.6. TeMbl NpaKTU4YECKMX paboTt

1. CKOpOCTh XMMHUYECKUX PeakIiii. XMMHUYECKOEe paBHOBECHE.
2. OKCIEepUMEHTATBHOE PEIICHHE 3a/1a4 10 TeMe «l amoreHs».
3. OKCIepUMEHTAIbHOE PEIleHNe 3aJay M0 TeMe «XalbKOTEHBD».

4. TlomyueHne aMMHakKa M U3y4eHUE €TO CBOMCTB.

5. OKCHepUMEHTATIBHOE PEIICHHE 33424 110 TeME «DIEMEHTBINOATPYIIIBI A30Tay.

6 DKCIepUMEHTAIbHOE PellieHUe 3a1a4 1o TeMe «MeTasuibl IIaBHBIX MOJATPYIII».
7 [Tonyuenne meqHOrO Kynopoca.

8. OKCHEepUMEHTAJIBHOE PEIICHHE 3a7a4 M0 TeMe «MeTayuIbITo00YHBIX TOATPYIII.
9 [omyuenue comu Mopa.

10. W3srorosiieHue Mojeneld MOIeKyJl OpraHUYECKHX BEIIECTB.

11. [Tonmyuenue aTuiIeHa U U3y4EHHUE €TI0 CBOUCTB.

12. [Tomyuenue 6pomdTaHa.

13. [Tonmyuenue armeroHa.

14, [Tonmy4yeHune yKCyCHOM KHUCIIOTHI.

15. CuHTe3 drHialerara.

16. ['unponus kpaxmana.

17. WNnentndukanums opraHndeckux BEIIECTB.

18. PacmosnaBanme mracTMacc.

19. PacmosnaBanme BOJIOKOH.

20. Kpairenue Tkanei.

3. TemMaTuyecKoe naaHMpoBaHMe y4ebHOro npeameTta «XMMUA» Ha Yrly6J1€eHHOM
ypoBHe cpejgHero o6uiero o6pasoBaHus

3.1. TemaTn4yecKoe niaHMpoBaHUe Kypca «XUMHUA. Yry6aeHHbI
ypoBeHb. 10 Knacc» U3 pacyeTa 3 4 B Hejeo
3 4B Hegeno (Bcero 105 4, U3 HUX 4 4 — pe3epBHOE BPeEMSA)

Kon-so OCHOBHEBIE
Yyacos, XapaKTepucTuKa HalpaBJICHAA
oTBOAM Tema ypoKa OcHoBHOe copep:KaHue OCHOBHbIX BUAI0B BOCITUTATENBHO
- no Temam [EeATe/IbHOCTU yYEHHKa i
MbIX (Ha ypoBHe y4e6HbIX JEATENEHOCTH
Ha LEeUCTBUN)
JaHHy
10 TEMY

105

TEMA 1. MOBTOPEHME WU YT NYBJNEHUE 3HAHWUA (17)




ATOMBI, MOJICKYIIBI, ATOMHO-MOJICKYIISIPHOE OOBSICHSITD TIONTOKEHUS 1,2,3
BEIIECTBA ydenwne.Bemecrsa ATOMHOMOJICKYIISIPHOTO YIEHHUSI.
MOJICKYJISIPHOTO 1 OnepupoBaTh MOHSATHIMH
HEMOJICKYJISIPHOTO «XHMHUYECKUH DIIEMEHT», «aToM»,
CTPOCHHSL. «MOJIEKYJIa», «BEIIECCTBOY,
KauecTBeHHsIll 1 «(U3UIECKOE TEIION.
KOJIMYECTBEHHBINCOCTAB OOBICHATH 3HAYCHHE
BeiecTBa. MonsipHast u XUMHYECKOW (hOPMYITbI BEIIECTBA
OTHOCHTEIIbHAS KaK BbIPa)KEHHE KAYECTBEHHOTO U
MOJIEKYJISIPHAsT MaCChI KOJIMYECTBEHHOI'O COCTAaBa
BemiecTBa. MosbHas BEIIIECTBA.
A0JIsL 1 MaccoBast 10J1A PaccunteiBaTh MaccoBble U
9JIECMEHTA B BEIIECTBE. MOJTBHBIC JOJIH 3JIEMECHTOB B
JeMoHcTpanmm. XUMHYECKOMCOCTHHECHHH.
OGpasiisl BelecTs Onpenensats GopMybl
MOJIEKYJISIPHOTO 1 COCTMHEHUITIO H3BECTHBHIM
HEMOJICKYJISIPHOTO MacCOBBIM, MOJIBHBIM JIOJISIM
crpoeHus. Bosronka AIIEMCHTOB.
uona Habmronath 1eMOHCTPHpYEMbIC
OITBITHI U OITUCHIBATh UX C
HOMOIIIBIOPOIHOTO SI3BbIKA U
SI3bIKA XUMHHU
Crpoenue aToMa CrpoeHue aToma. N300pakaTh 31€KTPOHHBIE 1,2,3
M3otomnsl. ATomHas KOH(UTYpaIy aTOMOB U HOHOB
opOHTab. rpaduyecku 1 B BUIe
Pacnipenenenne JJIIEKTPOHHOH (hOPMYIIBI,
JICKTPOHOB MO YKa3bIBaTh BaJICHTHBIC
9HEPIreTHYCCKUM IJICKTPOHBI.
YPOBHSIM B CpaBHUBATH HJICKTPOHBI,
COOTBETCTBHUH C HaXOISIINECS HA PAa3HBIX YPOBHSIX,
TPUHITUTTOM 1o (opMme, SHEPTUH.
HAaUMEHBILCH SHEPTHH, XapakTepu3oBaTh BaJICHTHBIC
npaBmiIoM XyH7a U BO3MOJKHOCTH aTOMOB
npuHunoM Ilaymnn. XUMHUYECKUXDIICMEHTOB
DJeKTpOHHAs
KOH(UTypaIus aToMa.
Kunaccugukarst
XUMHYECKUX 2JIEMEHTOB
(s-, p-, d-, f-amementsI).
BasienTHble 21eKTpOHbI
Tepuoarueckuii 3aKoH u Tlepuoarueckuii 3aKoH. XapakTepu3oBaTh 12,3

Ilepuoanueckas cuctema
XUMHYECKUX HJIEMEHTOB
J. 1. Menneneera

DopMyaUpPOBKA 3aKOHA B
CBETE COBPEMEHHBIX
MpeICTaBICHUN O
CTPOCHUH aTOMA.
MupoBo3z3peHueckoe u
Hay4yHOE 3HauCHUE
Iepronuueckoro 3akoHa
J. 1. Menneneena.
Pannyc aToma.
3aKOHOMEpPHOCTH B
HU3MEHEHUH CBOMCTB
MIPOCTBHIX BEIIECTB,
BOJIOPOTHBIX
COEIMHEHM, BBICIIMX
OKCHJIOB M THIPOKCHJIOB
B MIEPHOJAX U TPYIIIax.
DIEKTPOOTPHUIIATETHHO
CTb

Ilepuoanueckyrocucremy
XUMUYECKHX 3JeMeHToB [1. M.
MenzeneeBa Kak rpaduueckoe
orobpakenue [lepuonmueckoro
3aKOHa.

IIpencka3piBaTh CBOWCTBA
3aJaHHOT'0 HJIEMEHTa U €T0
COCTMHEHNH, OCHOBBIBASICH Ha
Ilepuoauueckom 3akoHe U
M3BECTHBIX CBOWCTBAX MPOCTHIX
BEILIECTB METAJIIOB

Y HEMETAJIOB.

OOBSCHSTH 3aKOHOMEPHOCTH
W3MEHEHUS CBOICTB DJIEMEHTOB,
MPOCTBIX BEIIECTB, BBICIINX
OKCHJIOB ¥ THAPOKCHJIOB B TPYIIIax
u nepuopax [ lepnoanaeckoit
CHCTEMBI.

TTporuo3upoBath CTpOCHHE aTOMa
U CBOMCTBAa XMMHUYECKUX
3JIEMEHTOBH 00pa30BaHHBIX UMH
COETMHEHNM, OMMUPASICh HA HX
MTOJIOYKEHHUE

B [lepnoamueckoii cucteme.
Xapaktepu3oBaTh 3HAUCHHUE
Ilepuoarueckoro 3aKoHa




XUMAYECKAsICBSI3b XuMHYecKast CBS3b. KoHKpeTH3upoBaTh MOHSITHE 1,2,3
DIeKTpOHHAs IPUPOJIA «XHMHUYECKast CBSI3bY.
XUMHYECKON CBSI3H. O0001mAaTh TOHSTHS
Buier xummudeckoi «KOBAJICHTHASI HETOJISIpHAST
cBs3u. MoHHast CBS3b. CBSI3bY, KKOBAJICHTHASIIOJSIPHAS
KoBanenTtras CBSI3bY, KHOHHASI CBS3bY,
HETIOJSIPHAST ¥ TIOJISIPHAS «BOJIOPONTHAST CBSI3bY,
cBs13b. OOMEHHBIH 1 «METaJTHYECKAast CBS3bY.
JIOHOPHO-aKIETITOPHBIN KnaccupunmpoBaTth THITHI
MEXaHH3MBI XUMHYECKOU CBSI3H U OOBSICHSTH
o0pazoBaHus UX MEXaHU3MBI.
KOBaJICHTHOM MOJISIPHO# [Mpencka3biBaTh THIT XUMHIESCKON
cBs3u. ['eomerpust CBsI3H, 3HasT (HOPMYITY WITH
MOJICKYJTBI. (u3MUecKue CBONCTBA BELIECTBA.
Merannnyeckast CBA3b. OOBACHIATH MEXaHU3MBbI
BonoponHasi cBsi3b 00pa30BaHMs KOBAJICHTHOM CBS3U
ATperaTHbIeCOCTOSIHUSI ATrperatHble COCTOSHHUS [Tporuo3upoBath CBO¥CcTBa 1,2,3
BelecTBa. TUITBI BEIIECTBA, HCXOIsl U3 THIA
KPUCTAIITHISCKUX KPHUCTATHIECKOM PEIIIeTKH.
pelIeToK:aTOMHas, OnpenesnsiTe THIT
MOJICKYJISIpHAsI, HOHHAS, KPHUCTATHYECKOUPEIIETKH,
MeTaJTNYecKasl. OIMpasiCh Ha U3BECTHBIE
3aBUCHMOCTh (r3HYeCKUE CBOMCTBA BEIIECTBA
(hU3UUYECKUX CBOWCTB
BEILIECTBA OT TUIIA
KpPHUCTAJITTUYECKON
peterku. [Ipuyanzel
MHOT000pa3usi BEIIECTB.
CoBpeMeHHbIE
MPENCTABICHUS O
CTPOCHUH
TBEPJIBIX, KHUIKHUX
U ra3000pa3HbIX
BEIIECTB
Pacuersl 10 ypaBHEHU M Pacuersl o popmysnam OCyIIeCTBIISATh PacyeThl MO 12,3
XUMHYECKUXPEaKIHMH U YPaBHEHUSIM peakui (dhopMysaM U ypaBHEHHSIM
C HCTIONIb30BaHNEM peakIuii ¢ UCIIOIb30BaHUEM
OCHOBHOT'0 3aKOHa OCHOBHOT'0 3aKOHaXUMUYECKOMH
XUMHYECKOM CTEeXHOMETPHH.
CTEXHOMETPUH Hcnonb30BaTh aJIrOPUTMBL IPU
pelIeHNH 3a/1a4
T"a30BbIE 3aKOHBI I"a30BbIC 3aKOHBI. OCyIIeCTBIISATh PACUECThI, 1,2,3
YpaBHeHue UCIIOJb3YSTa30BbIe 3aKOHBI.
Knaneiipona— Hcnonp30BaTh anropuT™Mel Npu
MenzeneeBa. 3aKoH pelIeHny 3a1a4
ABoraspo. 3akoH
00BEMHBIX OTHOILICHUH.
OTtHOCHUTENBHAS
IUIOTHOCTH Ta30B.
Cpennsist MOJISIpHasi Macca
CMecCH
KnaccupukanussxuMuaeckux Kunaccudukarust XapakTepu3oBaTh MPU3HAKU 1,2,3

peakuuit

XUMHYECKUX PeaKuit
10 Pa3InYHbIM
MPU3HAKAM CPABHECHUSI.
T"'omoreHHbIe U
reTEPOreHHbIE PEaKIIHH.
Kunaccudukarust mo
3HAKY TEIJIOBOTO
a¢pdekra. OOpatumbie U
HEOOpaTH-MbIC PEAKIIHH.
Karanuruueckuen
HEKaTaJIMTHIECKHUE
peaxiun. Peakuun ¢
W3MEHEHNEM 1 6e3
W3MEHEHNS CTEIEHN
OKHCJICHHS DJIIEMEHTOB B
COETMHEHNSX

XUMHUYECKHUX PEaKIINH.
KnaccudunupoBats xummuaeckne
peaKy Mopa3IndHbIM PU3HAKAM
CpaBHEHHMS




OKHCIIHTEILHOBOCCTAaHOBUTEIH
HBIC pCaKIn

H3menenune crenenn
OKHUCIICHUSI DJIEMEHTOB B
COCTMHEHUSIX.
OKHCITUTETHHO-
BOCCTaHOBHTEIIbHBIC
peakuuu. Tumsl
OKHUCITUTENHHO-
BOCCTaHOBUTEIBHBIX
peaxuid. OKUCIeHue u
BOCCTaHOBIICHHE.
Oxucnurenu u
BOCCTAHOBHUTENH. MeTos
3JIEKTPOHHOTr 0 OaslaHca.
IloBenenue BemecTs B
Cpeiax ¢ pa3HbIM
3HauyeHueM pH.
TlepmaHTaHaT Kamus Kak
OKHUCITUTEb.
T'anpBannueckuit
2JIEMEHT (Ha IpUMepe
anemMenTa JaHuaus).
DekTponus

PacIuIaBoB M BOJHBIX
pacTBopoB
SJIEKTPOJIUTOB
(KucoT,menoyei u
couei).

OKHUCITUTENBHO-
BOCCTAHOBHUTEIIHLHbIC
peaKiuu

XapaxTepu3oBaTh
OKHCJIMTEIbHOBOCCTAHOBUTEIb
HBIE PEaKLUH KaKIIPOLECChl,
[IPU KOTOPBIX U3MEHSAIOTCS
CTETICHU OKHCIICHHUS aTOMOB.
CocraBisTh ypaBHEHUs
OKHCJIUTENIBHO-
BOCCTAHOBHTENBHBIX PEaKIUi C
MOMOIIBIO METO/IA
ANIEKTPOHHOTO OanaHca.
OOBSCHSTH BIMSHHUE CPEbl HA
MPOJYKTbI OKUCIIUTEIILHO-
BOCCTAHOBHTEJIBHBIX PEAKIIHIA.
XapaxkTepu30BaTh IEKTPOII3
KaK OKHCJIUTEIBHO-
BOCCTaHOBHUTEIBHBIUIIPOLIECC.
OOBsCHATL MIPOLIECCHI,
MPOTEKAIOLIHE npu
AJIEKTPOJIM3E  pPacIUlaBOB U
pacTBOpoOB.

1,2,3

B IIPUPO/IC,
MPOU3BOACTBCHHBIX
npoiieccax u
JKHUBHEACATECIIbHOCTHU
OpraHu3MOB.
JleMOHCTpanuu.
Bzaumoneiicteue
HepMaHraHaTa Kajus ¢

PackprIBaTh npakTHUECKOE
3HAYEHHUE HIEKTPOIIH3A.
OOBSCHITH NPUHLMIT ACHCTBUS
rajbBaHUYECKOT 0 JIEMEHTA.
Habnronate neMoHCTpUpyeMbIe
OTBITHI ¥ OMHCHIBATH UX C
MOMOIIBIOPOHOTO SI3bIKA U
A3bIKA XUMUH.

cynb(uTOoMHATpHS B Jlenatpb BBIBOIBI o
Pa3HBIX cpeiax pe3yibTaTam
JIEMOHCTPUPYEMbBIX
XUMHUYECKHXOIBITOB

Baxneiimme xiaccel Baxneiimme xiaccel Knaccugunmposatb 1,2,3
HEOPraHWYeCKUX BEIIECTB HEOPraHMYECKUX HEOpraHMYECKUE BEIIECTBA 110

BEIECTB. DIICMEHTHI pa3HBIM [IPU3HAKAM.

METaJUIBIA HEMETAIIBI OnKCHIBATH TCHETHUECKHE

Y WX MOJIOKEHNE B CBSIBUMEKY U3yYCHHBIMH

Ilepuognueckoit KJIACCAMH HEOPTaHUYECKUX

CHCTEME. BEIIIECTB

Knaccudukarys u

HOMEHKJIaTypa

CIIOXKHBIX

HEOPTaHMYECKUX

COCIMHEHUI: OKCHJIOB,

THIIPOKCHIOB, KUCIIOT U

coneii. I'enernueckas

CBSI3b MEX/1Y KIIacCaMK

HEOPTaHMYECKHX

COeIMHEHUI
Peakiuu nonnorooomMena CunbHble U clla0ble XapakTepu3oBaTh YCIOBHUS 1,2,3

3JIEKTPOJIUTHI.
Peakmun HOHHOT'O
00OMEHA U yCIIOBHS UX
MPOTEKAHHS hie}
KOHIIA.

Tlonuelie u
COKpaIlIeHHbIE
VOHHBICYPaBHEHNSI.
JlabopaTopHBbIit
onblT 1. Peakuun
HMOHHOT0 0OOMeHa

MPOTEKAHUsI PEaKI|ii B paCTBOpax
DIIEKTPOIIUTOB IO KOHIIA.
Habnronate ¥ onuceIBaTH
XUMHYECKUE OMBITHI C TIOMOILLIO
POJIHOTO S3BIKA U A3BIKA XUMHH.
Jlenath BBIBOZIBI TI0 pe3yabTaTaM
MPOBEIEHHBIX XUMHYECKHX
OIIBITOB.




CobmroaTh paBmiia u
npreMbl 6e30macHoi padoThl
€ XMMHYECKUMH BEI[ECTBAMH
1 1a00paTOPHBIM
o0opyIoBaHHEM

PacTBOpBI

PactBopbl. CriocOObI BBIpaKEHUS
KOJIMYECTBEHHOI'O COCTaBa PacTBOpPA:
MaccoBast 101 (IIPOLEHTHAs
KOHIICHTpAaLUs ), MOJIsIpHast
KOHLEHTpanus. PacTBopeHue kak
(M3HKO-XUMHYECKUT TIpOIIecce

006001maTh [TOHSITHS
«pacTBOPBI»,
«PacTBOPHUMOCTHY,
«KOHIIEHTPAILIUsI PACTBOPOBY.
OnepupoBath
KOJIMY€ECTBEHHBIMU
XapaKTepPUCTHKAMU
COZIEPIKAHUSI PACTBOPEHHOIO
BEIIIECTBA.

OmnuckIBaThH MPOLECCHI,
[POMCXOISAIINE TIPH
PacTBOPEHUH BELIECTB B BOJIC.
Perrath pacyeTHBIC 3a/1a4H C
PUMCHEHHUEM TOHATHI
«PacTBOPUMOCTBY,
«KOHIIEHTPAIIUsI PACTBOPOBY.
Hcrnonb30BaTh aliropuTMbl IPH
pelIeHnH 3a1a4

1,2,3

Pewenue 3a0au
no meme
«Pacmeopui»

Pewenue pacuemnuix 3a0ay c
npumeneHuem NOHAMuULl
«PaAcmeopumMocmbvy, KOHYEeHMpPayusl
pacmeoposy

Pewams pacuemnvle 3adauu c
npUMeHeHueM NOHAMUIL
«pacmeopumMocmo,
«KOHYEHMPAyusi pACmMeoposy.
Hcnonvzosams anzopummbl npu
peueHuu 3a0ay

Kommouaueie
pacTBOpBI

JucnepcHbie cuctembl. Komtonanbie
pactBopbl. VICTHHHBIE PacTBOPHI.
JucniepcHas haza 1 AUCIICPCHOHHAS
cpena. CycrieH3HH U AIMYJIbCHHU. 301U U
renu. Onanecrenuus. DPdexrt
Tunpans. Koarynsuusi.

Cenumenrarnys. CuHepesuc.
JemoHcTpanum. Dddexr Tunnamns.
JlaGopaTopHbIi onbIT 2. CBOCTBa
KOJUJIOUIHBIX PACTBOPOB

XapaKkTepu3oBaTh KOJIOUTHBIE
pacTBOPBI.

O0001mAaTh TOHATHS
«KOJUTOUTHBIAPACTBOPY,
«30JIbY, «TeIIbY», «TYMaH»,
«OMYIIBbCHUS», «CYCIICH3US,
«KOATYIISITHSI,
«CEIMMEHTALIHS,
«CHHEPE3UCH.

OOBACHATH OTIMYHE
KOJUIOMTHBIXPACTBOPOB OT
HWCTUHHBIX.

OOBSACHSITH CYIIHOCTD
MPOLIECCOBKOATYJISIIMU U
CHHEpe3Hca.

HccnenoBath cBOMiCcTBa
H3Yy4aeMbIXBEILIECTB.
Habmronate
JIEMOHCTPUPYEMbIE U
CaMOCTOSITEIIEHO
MIPOBOAMMBICOIIBITHI.
HaGmnronaTe 1 onuceIBaTh
XHUMHYECKUE PEAKIIUH C
MIOMOIIBIO POJHOTOSI3BIKA U
SI3BIKA XMMHH.

Jlenath BBIBO/IBI o
pe3yibTaTaM TMPOBEICHHBIX
XUMHUYECKHUX OIBITOB.
Co0ro1aTh MpaBuia u
npueMbl 0€30MmacHON paboThI
C XUMHYECKUMU BEIECTBAMHI
1 1a00paTOPHBIM
000pyI0BaHHEM

1,2,3

T'unponms coneit

T'unponus coneit. ['maponus mo
KaTHOHY, TI0 aHUOHY, 110 KATHOHY U TI0
aHMOHY. Peakius cpeibl pacTBo-

XapakTepu3oBaTh THIPOIH3
KaK OOMEHHOE B3aUMOJICHCTBUE
BEILIECTBC BOIOM.

1,23




POB COJIE: KUCIIOTHAS,
iea04uHas

u HelTpanbHasd. [lomHbiit
HEOOpaTUMBII TUIPOIIH3.
JeMOHCcTpanum.
Omnpenenenye KUCIOTHOCTH
Cpelbl IPY IIOMOLIHI
HHJIUKATOPOB.
JlaGopaTOpHBIi ONBIT 3.
I'upponusconeit

Ipencka3siBaTh PEaKIUIO CPEIbI
BOJIHBIX PACTBOPOB COJICH.
Habroate 1eMOHCTpUpyeMbIe

U CAMOCTOSITENBHO MPOBOANMEIE
OTIBITHL.

Hab6mroiath 1 OMHICHIBATE XUMUYCCKUE
PEAKINH C TOMOIIBIO POTHOTOSI3BIKA
A3BIKA XUMUH.

Jlenate BBIBOABI IO pe3ylIbTaTaM
HPOBEICHHBIX XUMHYECKUX
OIIBITOB.

Coluroaath paBuiia U IPUEMBI
Oe3omnacHoii paboThI ¢

XUMHYECKUMH BEIECTBAMH H
71a00paTOPHBIM 000PYIOBAaHHEM

KomruiekcHbie KoMruiekcHbIe CoeTHeHNSI. OrnepupoBaTh MOHITUSIMU 1,23
COCTUHCHHUSI CoCTaBKOMITIEKCHOTO MOHA: «KOMILIEKCO00Pa30BaTeIb,
KOMILTEKCO00pa3oBaTeb, «JTATaH,
nuranael. KoopauHaImoHHOe «KOOPJIMHAIIMOHHOE YHCIION,
gucno. Homenknatypa «BHYTPEHHSISI KOOPIMHAIIMOHHAS
KOMIUTEKCHBIX COSTUMHECHHH. cepay, «BHEUIHSS KOOPIUHAIIOHHAS
3HavYeHHEe KOMITICKCHBIX chepar.
coenune Huil. [ToHsTHE O KnaccupunupoBath U Ha3bIBaTh
KOOP/IMHAIIMOHHOMXHUMHH. KOMIIJIEKCHBIC COCTMHEHHSL.
JemoHcTpanuu. Obpa3oBanue HccnenoBath CBOHCTBA H3y4aeMBbIX 1,2,3
KOMILIEKCHBIX COCANHEHHIM BEIIECTB.
MePEeXOIHBIX METAJIIOB. Hab6monats
JlIaGopaTOpHbI ONBIT 4. JIEMOHCTPHUPYEMBIE U
Tonyuenune u cBoiicTBa CaMOCTOSITEILHO TIPOBONMbIE
KOMILIEKCHBIX COETUHEHHM OITBITHI.
Habnronate 1 oruceIBaTh
XUMHYECKUE PEAKIIUH C TOMOIIBIO
POIHOTOSI3BIKA U A3bIKA XUMUH.
Jlenath BBIBO/IBI o
pe3yiabpTaTam MPOBEACHHBIX
XUMHUYECKHUX OIBITOB.
Co0:r0/1aTh MpaByiIa U PUEMBI
0e3omacHoi paboThI ¢
XUMHUYECKUMH BELIECTBAMH U
11a00paTOpHBIM 000PYIOBAHUEM
Oo6o0maromiee Pemenue 3amau u CocTaBisaTh 0000IIAIOIHE CXEMBI. 1,2,3
MIOBTOPEHUE BBINOJHEHNE YIPaKHEHHH, Ocym1ecTBIsATh T03HABATEIBHYIO
rnoreme TI03BOJISIFOLIIMX pedIeKCHIo B OTHOIICHUN
«OCHOBBI CHCTEMAaTHU3UPOBATH U COOCTBEHHBIX JOCTIKEHUN B
XUMHUU 0000IIUTHITONyYEHHBIC MPOILIECCE PEIICHUST YIeOHBIX U
3HAHMS 110 TEME MO3HABATEIbHBIX 32714
«OCHOBBI XUMHHY
KonrtposnbHas KonTtposnb 3HaHmi 110 Teme OcCyIIeCTBIISATh T03HABATEIBHYIO 1,2,3
pabora Ne 1 «OCHOBBI XUMHI» pedIIeKCHIO B OTHOILICHUH
noreme COOCTBEHHBIX JOCTIKEHHI B
«OCHOBBI mporecce pemenust yaeOHbIX U
XAMHN T03HABATENBHBIX 33144




TEMA 2. OCHOBHbIE NMOHATUA
OPIAHUYECKOU XUMUN (13

Ipenmer u IlosiBnenue u pasButHe Pasnuuate npenmersr 1,2,3
3HaYCHUE OpPTraHMYECKON XUMHUH KaK W3Y4YCHHUSI OPTaHUYECKON U
OpraHU4ecKon Hayku. [Ipenmern 3anaun HEOPraHU4YEeCKOMXUMHUU.
XAMHHU OpraHMYecKol XuMuHu. MecTo CpaBHMBATh OpPraHUYECKHE U
1 3HaYECHHE OpraHUYeCKON HEOPraHUYECKUE COCTUHEHMUS.
XHMHUH B CUCTEME Habinronatsb
€CTECTBEHHBIX HaYK. JIEMOHCTPHUPYEMbIE OIBITHI U
B3anmocBs3b HEOPraHUYECKUX OIMCBIBATh UX C IOMOILBIO
1 OpraHUYeCKUX BEILIECTB. POIHOrO sI3bIKA U SI3bIKA
JemoHcTpanuu. Mojenu XUMHUH
OPraHUYECKUX MOJIEKYII
Pemienne 3anau Ha Pemienne pacyeTHsIX 3a/1a4 Ha Ocy11ecTBIIATh pacyeThl 110 1,2,3
YCTaHOBJIEHUE ycTaHOBJIEHHE (POPMYI YCTaHOBIICHHIO (hOPMYIT
bopmyn YIJIEBOIOPOJIOB 110 SJIEMEHTHOMY YIJIEBOIOPOJIOBIIO
YIJIEBOJIOPOJIOB COCTaBY U 110 aHAJIU3Y NIPOLYKTOB 3JIEMEHTHOMY COCTaBY U IO
CrOpaHusl aHaJIM3y NPOIAYKTOB
CrOpaHUsL.
Hcrionb30Bath aaropuTMbl
HpUPELIEHUHN 33134
IIpruune OCo0EHHOCTH OPraHNYECKUX OOBSCHSTH IPUYIHHbI 1,2,3
MHOroo0pazust BelecTB. [IpuunHbI MHOr000pa3ust
OpPraHUYeCcKHX MHOr000pa3ust OpraHn4ecKux OPraHUYECKUX BEILECTB.
COCIMHEHUI BeniecTB. OpraHnyeckue HaGnronars
BEILECTBA B IIPUPOJIE. JIEMOHCTPHUPYEMbIE OTBITHI U
VrnepoaHslii ckener OIHCHIBATh UX C IIOMOIIBIO
OpraHuyYecKOM POIHOTIO SI3bIKA U SI3bIKA
XUMHA
1,2,3
MOJIEKYJIbI, €O TUIIbL:
LUKIMYECKUE, allUKINYECKUE.
KapOonuknnueckue u
TeTEPOLIMKINYECKUE CKEIIETBI.
Kpatnocts xumuueckoi cBsizu
(BUIBI CBSI3€H B MOJIEKyIax
OPraHUYEeCKHX BEILECTB!
OJIMHApHBbIE, IBOMHEIE,
TpoiiHbIe). I3MeHeHne sHeprun
CBsI3eH MEXJly aTOMaMHU
yIiiepojia Ipy yBENN4EHUN
KpaTHOCTH cBsi3u.HackleHHble
1 HEHACBHIILCHHBIC COCAMHEHUSL.
JeMoHcTpauum. Monenu
OPraHUYECKUX MOJIEKYII
DJIeKTPOHHOE DJIEKTPOHHOE CTPOCHUE 1 XapakTepu3oBaTh 12,3
CTPOCHHUE U XAMHYECKHUE CBSI3H aTOMa 0COOCHHOCTUCTPOCHHS aTOMA
XAMHYECKUe yrieposa. yriepona.
CBSI3M aTOMa OcHoBHOE 11 BO30Y)KIECHHBIE OnuceBaTh HOPMAJILHOE U
yriepoaa COCTOSTHHSI aTOMOB Ha TIpHMeEpe BO30Y)KJICHHOE COCTOSIHHUS

yriepoaa. ['ubpuausanms
ATOMHBIX OpOHTAJIEH, €€ THUTIBI
JUISL OPTaHUYIECKUX COCMHEHU:
Sps, Sp2, Sp. OOpazoBaHue GuU T-
CBsI3€l B MOJIEKYJIax
OpPraHUYECKUX COCTUHEHHN.
IIpoctpancTBennoe
CTPOEHUEOPTaHMIECKUX
COeIMHEHUI

aTOM YTJIEpOJia U OTPaXKaTh

UX rpa)UueCcKH.
OrnepupoBaTh MOHSITHSIMU
«ruOpuar3aIys
opOuTarneiiy, «Sps-
THOpUIM3ALINS, «Sp2-
THOpUIU3ALINSY,

«SP-THOPHTU3ALIHSY.
OnuceIBaTh OCHOBHBIE
THUTIBI THOPHIM3AIINN

aToma yriaepoja.
OOBACHATE MEXaHU3MBI
00pa3oBaHMs GH TT-CBs3EH B
MOJIEKYJTaX OPTaHUIEeCKUX
COETMHEHNIT




CrpykTypHas XUMHUYECKOE CTPOCHHE KaK DopMyIUpOBATH OCHOBHBIE 1,2,3
TEOpHs MOPSIIOK COEIMHEHHSI aTOMOB B TIOJIOKEHUS CTPYKTYPHOM
OpraHUYEeCcKUX MOJIEKYJI€ COTTIACHO MX TEOPHU OPTaHMUYECKUX
COEIMHEHUH BaJICHTHOCTH. BEIIECTB.
OCHOBHBIE MTOJI0KEHUS TEOPUH Tpencrapmstes Briag .
XUMUYECKOI'O0 CTPOCHUS Kekyne, A. M. byrieposa, B. B.
OpPTraHMYECKUX COCTMHEHUH A. MapkoBHuukosa, JI. [Tonmunra B
M. ByrnepoBa. 3aBUCUMOCTh pa3BUTHE OPraHUYECKON XMMHUH.
CBOMCTB BEIIECTBOT OrnepupoBath MOHATHIMHI
XUMHYECKOr0 CTPOCHUS «BAJICHTHOCTH» M «CTEIEHb
Monekyin. CTpykrypHas popmyita OKHCIICHUS,
«XMMHYECKOE CTPOCHHE»,
«CTPYKTYpHas popmyria.
MozenupoBaTbh MOJIEKYJIbI
HEKOTOPBIX OPraHUYECKUX
BEIIECTB
CrpykTypHas Wzomepust 1 n30Mepsbl. OnepupoBaTh NOHATUIMHU 1,2,3
n3oMepus CtpyKTypHas u «HA3OMEPY, KU30MEPHSI».
MIPOCTPAHCTBEHHAS] U30MEpHSI. OnuckIBaTh NPOCTPAHCTBEHHYIO
W3omepust yriepoaHoro cKeiera. CTPYKTYPY U3y4aeMbIX BEIIECTB.
Mzomepust mosaoKeHusl. OTpaxark cOCTaB M CTPOCHHE
MesxkitaccoBast U30MepHs OpPTaHMYECKUX COSTUHEHUH ¢
MOMOIIBIO CTPYKTYPHBIX (hOPMYJI.
XapakTepu30BaTh BH/IbI
HU30MEpUN
IIpocrpancTBeHHAs Bunpl npoctpaHcTBEHHOM OrnepupoBaTh MOHATUSIMH 1,2,3
n30Mepus n3zomepuu. OnTuyeckas «U30MEP», KU3OMEPUSD).
H30MepHusl. OnuckiBaTh
AcuMMeTpUYECKUil aToM MPOCTPAHCTBEHHYIO
yriepoaa.Onruyeckue CTPYKTYPY H3Yy4aeMbIX
AHTUTIOABI. XUPAJTbHOCTD. BeniecTB. OTpaxkaTh cOCTaB
XupasibHble U aXUpalibHbIe U CTPOCHUE OPraHUMYECKUX
Monekyibl. ['eomeTpruueckas COETMHEHUH ¢ TIOMOIIIBIO
uzomepust (yuc-, CTPYKTYPHBIX (OpPMYII.
Mpanc-u30MepHus) XapakTepu30BaTh BUABI
U30MepHU
DJIeKTpOHHBIC DJIEKTPOHHOE CTPOCHUE OnepupoBaTh MOHATHAMHU 12,3
3¢ deKThI B MOJIEKYJIax OpPTraHMYECKHX BEIICCTB. «MHAYKTUBHBIH 3 PexT»,
OpPraHUYeCKHX B3anmHoe BnusSiHME aTOMOB U «Me30MEpHBIN dPPEKT».
COeTMHEHHI TPYIIT aTOMOB. DJIEKTPOHHbBIC XapakTepu3oBath
a¢dextbl. UTHIYKTUBHBIN 1 0COOCHHOCTUUH/TYKTHBHOT'O U
ME30MEpPHBIH APPEKTHI. Me30MepHOTr0o AP PEKTOB
[pencraBieHue o pe3oHaHce
OCHOBHBIE KJIACChI Knaccugukaryst opraHinyecKix Kunaccudumposath 12,3

OpraHUYECKUX
COCJIMHEHUH.
T'omonornueckue
psab

BetecTB. OCHOBHBIE KJIACCHI
OpPTaHUYECKUX COCTUHEHHM.
[puHnune! KiaccuuKanum
OpPTaHUYECKUX COCTNHEHHM.
TonsTHE O QYHKIIMOHATIBHOU
rpymme. Knaccudukarmys
OpPraHUYECKUX COSTMHEHUN
10 (pyHKIIMOHATIBHBIM
rpynmam. ['omomorusi.
T'omomnoru. I'omonornueckas
pasHocTh. ['omonoruueckue

pSIBI

OPraHUYeCKHE  COCIMHEHUS
10 CTPOEHUIO YTIEPOIHON
mend W THNY  YIJIEpOn-
YTIIEPOIHOM CBS3H.
Kunaccuduimposats
MIPOU3BOTHBICYTIIEBOAOPOJI0B
110 (PYHKIMOHAJBHBIM IPYyIIIaM.
O00011aTh 3HAHUS U JIEIaTh
BBIBOJIBI O 3AaKOHOMEPHOCTSIX
M3MEHEHUHCBOMCTB BEIIECTB

B TOMOJIOTHYECKHX Psiiax




HOMGHK.TIaTypaOpI‘aHI/I'-IeCKI/IX COG)IPIHCHI/IIZ

HowmenxnaTypa
OPTraHMYECKUX BEILECTB.
Mexynaponnas
(cuctemaTHUECKast)
HOMEHKJIaTypa
OpPTraHMYECKHUX BEILECTB U

HaspiBaTh oprannueckue
COCIMHCHHS B
COOTBETCTBHH C
MIpaBUIIAMHU
HoMmeHKnaTypsl [IUPAC
U PallMOHAJIbHON

1,2,3

MPUHIUITBI 00pa30BaHKs HOMEHKJIATYPHI.
Ha3BaHUI OPraHMYECKUX HaxomuTh CHHOHUMBI
COEIMHEHU. TPUBUAJIBHBIX
Panmonanenas Ha3BaHUU
HOMEHKJIATypa OpraHUYecKUuX
COETUHEHH I
OcobeHHOCTH M KiIaccuduKarms Knaccudukarms u JleMoHCTpUpPOBATH 1,2,3
OpPTraHUYECKHX PEAKIHH 0COOCHHOCTH MOHUMAaHUE
OPTaHUYECKUX PEaKIUi. 0COOCHHOCTH
CriocoObI3anuceil peakiuii HPOTEKAHUS
B OPTaHUYECKONXUMHUH. OpraHUYeCKHX
Cxema u ypaBHEHHE. peakIuii B
YcnoBus npoBeneHus CpaBHEHHH C
peakuuii. HEOPraHUYECKUMHU.
Kunaccugukanus peakuuit 3anuceIBaTh
OpraHUYECKUX BEIIECTB ypaBHEHHUS
0 CTPYKTYPHOMY OpraHUYECKUX
MPU3HAKY: 3aMeIlleHuE, peakiuii - criocodbamu,
MPUCOCANHEHHUE, MPUHATHIMH B
OTIIETICHHE. OpraHUYeCKON XUMHH.
PeakimoHHBICIICHTPHI. Knaccudurmposats
TlepBOHAUYATLHbIC peaKIyu 1o
MOHSATHSI O TUMAX U CTPYKTYPHOMY
MeXaHH3Max MPU3HAKY.
OPraHUYEeCKUX pPeaKuuil. OnepupoBath
T'omonutnueckuiin MOHATUSIMU
TeTepOTUTHIECKUN «CBOOOITHBIN
Ppa3pbIB KOBAJIEHTHOM panukan,
XUMHYECKON CBSI3H. «HyKaeodumy,
<«AIEKTPOPUIT».
OOBACHSTH MPOTEKAHUE
XUMHUYECKUX PEaKIni
MEX/1y OpraHude-
CB0OOAHOPAMKAIBHBII U CKMMH BEILECTBAMH, 1,23
MOHHBIN MEXaHU3MBI UCIIONB3YSI3HAHUS 00 X
peakimu. [Tonstue o MeXaHH3Max.
CBOOOTHOM pajuKale, [Iporuo3upoBatsb
HYyKJIeopuIeH BO3MO)XHOCTh
3eKTpoduiIe MPOTEKAHUS
XUMHYECKHUX PeaKIni
Ha OCHOBE 3HaHUI 00
JJIEKTPOHHOM
CTPOCHHUH BELIECTB
OKHCIMTEIIBHOBOCCTAHOBUTEIBLHBIE OKHUCIIATEIIBHO- OOBACHATE, 4qTro 1,2,3
peakun BOCCTaHOBHTEIIbHBIE Ha3bIBAIOT
B OpPraHUYECKOMXMMUH peakiuy B OKHUCIICHUEM u

OpPraHUYECKOU XUMHU

BOCCTAHOBJICHHEM B
OpPTaHUYECKOU XUMUH.
CocTaBisTh
YpaBHCHUS
OKHCITUTENHHO-
BOCCTAaHOBUTEIBHBIX
OpPTraHUUYECKUX
peaxiuii ¢ MOMOIIIBIO
METO/Ia 3JICKTPOHHOTO
Oananca




Pewenue 3a0au u svinonnenue Pewenue pacuemmnuix 3a0au Hcnonvzoseams 1,2,3
VApadicHeHull nomeme aneopummul npu
«OKUCIUMENbHO-80CCMAHOBUMETbHYLE pewienuu 3a0ay
Ppeaxyuu 8 OpeaHuiecKou XUmumy
0O06o01arolee TOBTOPEHUE TI0 TEME Pemenue 3anau u CocraBisth 1,2,3
«OCHOBHBIE ITOHSITHSI OPTaHUYIECKON BBITIOJTHEHUE 0000IIAIOIIHE CXEMBI.
XAMHNY YIpa)KHEHHH, OcyIecTBIsTh
TIO3BOJISIOIIIHNX MO3HABATEIBHYIO
CHCTEMaTU3UPOBATh U pediekcuro B
00001IUTH OTHOILICHUHU COOCTBEH

TMOJTYYCHHBIC 3HAHU
110 TEMC

«OCHOBHBIE ITOHATHS
Opl"aHPI‘leCKOfIXPIMPIPI»

HBIX JIOCTHKCHHI B
HPOIIeCcCe PEIICHUS
yueOHBIX U
MO3HABATEIHHBIX 33144




TEMA 3. YI/IEBOZOPOADbI (26)

Ankansl. CtpoeHue, AJKaHbl. DJIEKTPOHHOE U Ha3zbiBaTe ankansl 1mo 1,2,3
HOMEHKJIATypa, MIPOCTPAHCTBEHHOE CTPOCHUE MEKIyHAPOIHOM
H30MEpHs, MOJIEKYJIb METaHa. HOMEHKJIAType.
¢bmnaeckue Sps-I'ubpuauszanus OOBSICHATD 2IEKTPOHHOE
CBOMCTBa opOuTaneit aToMOB yriepoja. CTPOCHUEMOJIEKYII
T'oMonorudeckuii psi u W3y4YEHHBIX BEIECTB.
obmiast hopMyIia aKaHoB. O600mmarTe 3HaHKUA U JIeNaTh
Cucremarnyeckas BBIBOJIBI O
HOMEHKJIaTypa aJIKaHOB U 3aKOHOMEPHOCTSIX
panukanos. M3omepns W3MEHEHUICBOWCTB B
YIJIEPOJHOTrO CKeJleTa TOMOJIOTHYECKOM PSiLy
ankaHoB. Puznyeckue AJIKaHOB.
CBOMCTBA aJIKaHOB. MozenupoBaTh MOJIEKYJIbI
3aKOHOMEPHOCTH U3MEHEHHUS M3YUYCHHBIX KJIACCOB
(U3UUECKUX CBOWCTB. BEIIECTB.
JemoHcTpanum. CocraBiieHne Hab6mronats
Moje- JIEMOHCTPHUPYEMBIE OTBITBI H
JIel MOJIEKYJT aJIKaHOB OIKCBHIBATH UX C TOMOIIIBIO
POIHOTO SI3bIKA U SI3bIKA
XUMHHU
XuMnyeckne XHUMHYECKHE CBOICTBA XapakTepHu3oBath 1,2,3
CBOWCTBA aJIKaHOB AJIKAHOB: TaJIOTCHUPOBAHHE, Ba)KHEHIIINE XUMUIECKHE
HHUTPOBAHHE, CBOMCTBA aJIKaHOB.
JETHPUPOBAHHE, IIporuo3upoBath cBoiicTBa
TEPMHUUECKOE PA3JIOKEHHE W3y4aeMbIX BELIECTB Ha
(nmpoinu3), ropeHue KaxK OAuH OCHOBAaHUH TEOPUH
U3 OCHOBHBIX HCTOYHUKOB XUMHYECKOTO CTPOCHHUSI
TerIa B MPOMBIIIIEHHOCTH U OpPTraHMYECKHX BEIIECTB.
ObITY,
KaTaJIMTHYECKOE OKUCIICHHE, UccnenoBath cBoiicTBa 1,2,3
KPEKUHI' KaK CIIOCOOBI U3y4aeMbIXBELIECTB.
MOJTY4EHHS] BaKHEHUIINX IIporno3upoBaTh cBOICTBa
COCTMHEHHUH B OPraHUYECKOM HEeN3y4EeHHbIX BELIECTB MO
CHHTE3€, M30MEpH3aLHs KaK QHAJIOTUH C U3yYCHHBIMU
Cr1oco0 Moay4eHust BEILIECTBAMH TOI'O )K€
BBICOKOCOPTHOT'O OEH3UHA. TOMOJIOTYECKOTr'0 psifia.
MexaHu3M peakiuu Habmonats
CBOOOTHOPAANKATIEHOTO JIEMOHCTPHUPYEMBIE ONBITHI U
3aMeleHus (Ha mpuMepe OIMCBIBATH UX C TOMOIIBIO
XJIOPUPOBAHHS METaHa). POZIHOTO S3bIKA U A3bIKa
JleMOHCTpauuu. XUMHA
BpomupoBanue rexcana Ha
cety. ['openune meraHa.
OTHolIeHNEe MeTaHa K
pacTBOpam IepMaHraHara
KaJusi 1 OpOMHOM BOJIe
[Mony4enue CHHTETHYECKHE CIIOCOOBI XapakTepu3oBaTh 1,2,3
u TIOJTYY HUS aJIKaHOB. MeToAbI MIPOMBIIIJICHHBIEN
MIPUMEHEHUE M0JTy4ensl alIkaHOB U3 n1abopaTopHbIE CIIOCOOBI
aJIKaHOB QJIKWITAJIOTeHUIOB (peaKIust TIOTYYCHUS ATTKAHOB.
Bropra), CornocTtasJisTh
JEeKapOOKCHINPOBAHUEM XUMHYECKHE CBOMCTBA
cosield KapOOHOBBIX KUCIIOT U AJIKAHOB C 00JIaCTAMU
JJIEKTPOJIU30M PACTBOPOB TIPUMEHECHUS
coseld KapOOHOBBIX KUCIIOT.
HaxoxxneHue ajikaHoB B
Ipupoze
Y IPHIMEHEHHEe AJIKaHOB
Pewienue Buvinoanenue ynpasicnenuti no Hcnonvzoeams anecopummeol 12,3
3a0ayu meme «Anxanvly, Ha npupewieHuy 3a0ay.
8bINOIHEHUE cocmasneHueypasHeHull Cocmasnams ypaeHenus no
YIpasicHeHutl peaxyutl, coomeemcmayiomux 3A0aHHbIM CXeMam

no meme « Ankamnvly

3A0aHHBIM CXeMaM,
cooepaicawum Heus3gecnmHubvle
sewecmea. Pewenue 3a0au

npespaweHuil




[ukmoankaHsl Huxknoankansl. CTpoeHue HaspIBaTh UKII0ATKAHEI IO 1,2,3
MOJIEK YN KIOATKAHOB. MEXTyHAPOTHON
O6mas popmyna HOMEHKJIaType.
nuKioankaHoB. Homenkatypa XapakTepu3oBaTh
[UKII0AKaHOB. H3oMepust Ba)KHEHIIINE XUMHIECKHE
[UKJIOAKAHOB: YTIIEPOITHOTrO CBOMCTBA IUKJIOATKAHOB.
CKeJIeTa, MEeXKIIaccoBasl, O000mAaTe 3HaHUS U JeTaTh
MIPOCTPaHCTBEHHAS BBIBOJIBI O
(yuc-mpanc-uzomepus). 3aKOHOMEPHOCTSIX
Hampsokennsle n U3MEHEHUNCBONCTB B
HEHATPSDKEHHBIE [IHKITBL. TOMOJIOTHYECKOM PSITY
Creuuduka cBOiCTB LUKJIOAJIKaHOB.
[UKJIOATKAHOB C MaJIbIM [Tporuo3upoBath CBOWCTBA
pasmMepoM 1HKIa. XUMHISCKHE M3y4aeMbIX BEIIECCTB Ha
CBOMCTBA IMKJIONPOIIAHA: OCHOBAaHUH TEOPUH
rOpeHHue, PeaKIuu XUMHYECKOTO CTPOCHUSI
MIPUCOSTMHEHUS (THIPH OpraHUYECKHX BEIIECTB.
pOBaHuUe, IPUCOCUHEHUE ITporuo3upoBath CBOWCTBA
raJOreHoB, HEU3Y4ICHHBIX BEIIECTB MO
raJOreHOBOOPOIOB, BOJIbI) U AHAJIOTUH C U3yYCHHBIMU
IIUKJIOTeKCaHa: ropeHue, BEIIIECTBAMH TOT'0 K€
PEaKINK pauKaIbHOTO TOMOJIOTHYECKOT0 PsI/Ia.
3aMeleHusl (XJI0OpHpOBaHHE, XapakTepu3oBaTh
HUTpoBaHue). [lomyueHue TPOMBIIIITICHHBICH
[UKJIOATKAHOB M3 AJKaHOB 1ab0paTOPHBIE CITOCOOBI
U JINTAJIOr eHAJIKAaHOB TOJTYYICHUSI IIUKJIOATKAHOB.
ComnocTtasJsTh
XUMHYECKHE CBOIicTBa
IIUKJIOATKAHOB c
00J1aCTSIMU IPUMEHEHUS
Aunxenbl. CTpoeHue, AJIKeHBI. DJIEKTPOHHOE U Haseisate ankeHs! 1Mo 1,2,3
HOMEHKJIaTypa, MPOCTPAHCTBEHHOE CTPOCHUE MEXTyHAPOTHOMN
H30MEpH, MOJIEKYJIbl ATUJICHA. HOMEHKJIATYpE.
(1)14334‘[601(146 Sp2-TuGpum3anys opouTaneit OOBSCHSTB 3JICKTPOHHOE
CBOHCTBa ATOMOB yTJIEpO/a. CTPOCHHUEMOJICKYJI
ou n-Cas3u. ['oMostornyeckuii U3YICHHBIX BCIICCTB.
psau obmas Gopmysia aTKeHOoB. Obo0maTh 3HAHMS 1
Homenkinarypa ajkeHOB. ACNATH BBIBOJBI O
W30Mepust alikeHOB: 3aKOHOMEPHOCTSIX
YIIIEPOIHOTO CKeJleTa, M3MEHEHUICBOWCTB B
TOJIOYKEHUS KPATHOM CBSI3H, TOMOJIOTHIECKOM PALY
[POCTPAaHCTBEHHAS! AIIKEHOE.
(reomeTpuyecKast H30MEpHs, Monenuposats MosieKyJibt
WM YUC-MPAHCA3OMEPHS), U3 yqCHHBIX KIIACCOB
MEXKKJIaCCOBasL. BCINECTB
®duznyeckre CBOWCTBA aJTKEHOB
[TpakTnyeckas CocraBiieHHE IAPOCTEPIKHEBBIX MoienupoBaTh MOJICKYJIbI 12,3
pabora Ne 1. MOJIEIICH MOJIEKYII aJIKaHOB, W3YUYCHHBIX KJIACCOB
«M3roroBnenue LUKJIOAIKAHOB, AJIKEHOB, BEILIECTB.
Moenen aJIKaJMEeHOB, XJIOPAJTKaHOB Beigensats ocodenHocT
MOJIEKYTT CTPOCHUSIMOIIEKYIT
OpPTraHUYECKHX M3y4YEHHBIX KIIACCOB
BEILIECTBY BEILIECTB
XumMuueckue XUMHUECKHE CBOICTBA XapakTepu3oBaTh 1,2,3

CBOMCTBA aJIKCHOB

alIkeHoB. Peakiiin
AIEKTPOPHIHLHOTO
MPUCOCAUHEHHSI KaK CIIOCO0
MOJyYEHUST PYHKIIOHATBHBIX
MIPOM3BOJIHBIX YIIICBOIOPOIOB:

BaKHEHIIIME XUMUYCCKHUE
CBOMCTBA AJIKEHOB.
IIporno3upoBaTh cBOICTBa
M3y4aeMbIX BEIICCTB Ha
OCHOBaHUH TECOPHHU

THIPUPOBAHHE, XHUMHYECKOTO CTPOCHUS
raJIoreHUpOBaHHME, OpPTraHMYECKHX BEIIECTB.
TUIPOTaJIOT€HUPOBAHNE, HccnenoBath cBolicTBa
THIpaTaIys aTKSHOB. M3y9aeMbIXBELIECTB.




IIpaBuno MapkoBHUKOBaA U
€ro 0OBbSCHEHUE C TOUKU
3pEHHs DIIEKTPOHHOU
Teopuu. PanukanbHoe
[IPUCOEUHEHUE
OpOoMOBO/IOpO/IA K AJIKEHAM B
[IPUCYTCTBUU MIEPEKUCEH.
OkKuceHye allkKeHOB:
TOpEHUE, OKUCIIEHHE
KHCJIOPOJIOM B IIPUCYTCTBUU
xsopuoB namnanus (1) n
menu (IT) (Bakep-mporecc),
OKHUCJICHUE KUCIIOPOJIOM B
IIPUCYTCTBUU cepedpa,
OKHUCJICHUE TOpSYUM
[OAKUCIIEHHBIM PacTBO-
pOM IepMaHraHaTta Kajuus,
OKHUCJICHUE NTePMAHIaHATOM
kanus (peakuusi Baruepa).
KauecTBeHHbIE peakiuy Ha
JIBOMHYIO CBSI3b.
JeMmoHcTpanuu. [lonydenne
STUJIEHA peaKUuen
JeruapaTaluu3TaHoIa.
OTHolIeHKE YTHIICHA

K PacTBOpaM IIepMaHIraHaTa
Kanusu OpOMHOH Bozie.
I'openue rTunena

[IporHo3upoBaTh CBOICTBa
HEU3Y4EHHBIX BEIECTB 110
aHaJIOTUN

C U3Y4EHHBIMU BEIIECTBAMU
TOr'03KE€ TOMOJIOTHYECKOT0
psna.

Habmronats 1 onuceIBaThH
JIEMOHCTPHUPYEMBIE OIBITHI

1,2,3

Ilonyuenue IIpomblieHHbIE 1 XapakTepu30BaTh 1,2,3
u 11a00paTOPHBIECTIOCOObI MIPOMBIIIIJICHHBICH
[IpUMEHEHUE HOJIy4EHHSI AJIKEHOB. na00paToOpHbIE CIIOCOOBI
AJIKCHOB [NonyueHue ankeHoOB U3 TIOJTYYCHH S JIKEHOB.
QJIKAaHOB, CIIUPTOB, CorocTaBsITh XUMUUECKHE
raJOreHaIKaHoB, CBOICTBa AJIKEHOB C
JurajgoreHaiakaHos. [Ipasuio 00acTsIMU IPUMEH EHUS
3aiinena.
Tlonumepurzanus aiKkeHoB.
Tlonumepuzanus Ha
karanuzatopax L{urnepa—
Hatra. IonuyTunen kax
KpPYIHOTOHHAKHBIH MPOAYKT
XUMHYECKOT0 TPOU3BOICTBA.
IIpumenenue ankeHoB
(3THIICHU ITPOTTHIICH)
Pewenue 3a0au u Buinoanenue ynpasicnenuii no Hcnonvzosams ancopummoi npu 1,23
8bINONHEHUE meme «Ankenviy, Ha pewenuu 3a0ay.
VIPadIcHeHUll no cocmasneHueypasHeHutl Cocmasnams ypaeHenus no
meme «AnkeHvly peakyul, cCOOmeemcmayIouux 3A0aHHBIM CXeMaM NpespajeHull
3A0aHHbIM CXeMam,
codepaoicawum Heus3gecmHule
sewecmea. Pewenue 3a0au
[TpakTnueckas Iony4enue sTHICHA U3 TTpoBOIUTE XMMUYECKUI 1,2,3
pabota Ne 2. CMECH CEpPHOM KHCIIOThI SKCIEPUMEHT 10 TOJIY4CHHIO
«[lomyuyenne (KOHIL.) ¥ TUJIIOBOIO CIHPTA. STHUJICHA.
STHJICHA U BsaumozelictBue sTuieHa ¢ HaGnronars 1 onuceIBaTh
HU3y4YeHHE eT0o OpOMHO¥ BOJIOH, CaMOCTOSITENTFHO MTPOBOANMEIE
CBOMCTB» MIOAKHCICHHBIM PACTBOPOM OIIBITHI C TIOMOIIBIO POAHOTO

MepMaHTaHaTa KaJusl.
T'openne stunena

SI3bIKA M SI3bIKA XUMHH.
Co0ro1aTh paBuia u
npueMbl 0€30MmacHON paboThI
C XUMUYECKUMH BEIECTBAMU
1 J1a00paTOPHBIM
000pyIOBaHHEM




AJKaIieHbl Ankanuensl. Kitaccuduxarus HaswiBaTh ajikaJiueHsl 1Mo 1,2,3
QJIKaIMEHOB TI0 B3aHMHOMY MEXTYHApOHON HOMEHKIIATYype.
PACIIONIOKEHUIO KPATHBIX CBS3EH OOBSICHSTB IEKTPOHHOE
B MoJekyse. OcoOeHHOCTH CTPOCHUEMOJIEKYJI U3YUEHHBIX
ANEKTPOHHOTO U BEIIIECTB.
MIPOCTPAHCTBEHHOTO CTPOCHUS KnaccudummpoBats TueHOBbIE
CONPSDKEHHBIX aJIKaTEHOB. YTIIEBOIOPO/IBI.
Oo0mast popmyrna ajaKkaIiueHoB. XapakTepu3oBaTh BaXKHEHIIIHE
Homenkmatypa u uzomepus (usMyecKue U XUMHICCKHE
ankaaneHoB. Pusnueckue CBOICTBA aJIKaTUECHOB.
CBOIMCTBA aJIKaJEHOB. [Iporuo3npoBats cBOMCTBA
XuMHYecKre CBOWCTBA W3y4aeMbIX BEIIECCTB Ha
QJIKaIMCHOB: PEeaKIU OCHOBAHUH TEOPUMXHUMHUECKOTO
MIPUCOCSIMHEHUS (TUAPUPOBAHHUE, CTPOCHUS OPraHUIECKUX
raJOreHupOBaHUE), TOPECHHS U BEIIIECTB.
nonumepuzamuu. 1,2u 1,4- XapakTepH30BaTh
Ipucoenuuenue. [Tonydenue MPOMBIIIITICHHBIECITOCOOBI
ankanuenoB. CuHTe3 OyTaaueHa MOJTYYEHHS AJIKaIMCHOB
n3 OyTaHa ¥ dTaHoIa

[Tomumepuzanms. Tonumepuzanus. Kayayku. XapakrepHu3oBath 1,2,3

Kayuyk. Pesuna BruanC. B. Jlebenesa B MIPOMBIIIIJICHHBICH
MOTy4eHNUE CHHTETUIECKOTO 71a00paTOPHBIE CITOCOOBI
Kaydyka. BynkaHuzanust TOJTYICHHSI KAYIYKOB.

KaydykoB. Pesuna.
MHoroo6pasue Bui0B
CUHTETHYECKHX KaydyKOB, HX
CBOMCTBa

U [IPUMEHEHHUE

ConocraBisTh XUMHUUCCKHUE
CBOICTBA AJIKa/[CHOB C
00acTsIMU IPUMEHEHUS




AJIKHWHBI. AJKUHBIL. DJIEKTPOHHOE U HaskiBaTh ainKuHEL 110 1,2,3
Crpoenue, MIPOCTPAHCTBEHHOE CTPOCHUE MEKTyHAPOIHOM
HOMEHKJIATypa, MOJIEKYJIbI AlleTUIICHA. HOMEHKJIaType.
HU30MEpHs, sp-T'ubpuau- OOBSICHATD 2IEKTPOHHOE
¢busnueckue 3anus opOuTanell aToMOB yriieposa. CTPOCHHEMOJIEKYJT
CBOICTBa T'omonorndeckuii psix v o0Ias M3YYCHHBIX BEIECTB.
(dopmyrna ankuaoB. HomeHkmaTypa O06001aTh 3HAHUS U [IE]IaTh
aNK1HOB. M30Mepus aKuHOB: BBIBOIBI O 3aKOHOMEPHOCTSIX
YITIEPOIHOIO CKENETA, MONOKEHUS U3MEHEHUICBOICTB B
KpaTHOM CBS3H, MEKKIIACCOBASL. TOMOJIOTHYECKOM DSy
®du3nyecKre CBOMCTBA aJKUHOB aJIKUHOB.
MozenupoBaTbh MOJIEKYJIbI
M3YUYCHHBIX KJIACCOB
BEIIECTB
XUMU4YecKne XUMHUYECKHE CBOMCTBA aJIKMHOB. XapakTepu30BaTh BaKHEUIINE 1,2,3

CBOIMCTBA aJIKMHOB

Peaxuuu nprucoeuHeHus Kak
C110co0 MOJIy4eHHs ITOJIMIMEPOB

U IPYIUX MOJNE3HBIX IPOAYKTOB.
I'uppuposanue. Peakiun
[IPUCOEUHEHUS TaJIOTEHOB,
raJOr€HOBOOPOAOB, BOMBI.
TpumMepuszanus 1 AuMepH3aLus
aneTwieHa. PeakiiuuzaMenenus.
Kucnornsle cBoiicTBa aqKHMHOB

C KOHIIEBOHM TPOMHOI CBSI3BIO.
Anerunenuipl. OKUCICHUE aJIKHHOB
pPacTBOPOM IepMaHraHaTa Kajusl.
T'openue anerunena.
JemoHcTpanum. [lonyyenue
aleTHIeHa THAPOIN30M KapOuia
kanpiysa. OTHOLIEHHE alleTHIeHa K
pacTBOpaM IepMaHraHarta Kajuus u
OpomHoIi Bojie. ['opeHue aneruiieHa

XUMHYECKUE CBOICTBA
ankuHoB. [Iporuo3uposats
CBOICTBa U3y4aeMbIX BEILECTB
Ha OCHOBAHUM TEOPUU
XUMHYECKOIO CTPOESHUS
OpraHUYEeCKUX BEIIECTB.
IIpornozupoBath cBOWCTBA
HEU3y4UEHHbIX BEIIECTB I10
aHaJIOruu

C U3Y4CHHBIMU
BEILECTBAMU TOI'OXKE
TOMOJIOTHYECKOT O psijia.
HaOnionats 1 onuceIBaTh
JIEMOHCTPHUPYEMBIE OITBITHI




Ilony4yenune Ilony4yenune anerunena XapakTepu30BaTh 1,2,3
u MTHPOJIM30MMETaHA 1 TPOMBIIIITICHHBIEH
IpPHIMCHEHUE KapOWIHBIM METOIOM. 71a00paTOpPHEIE CIIOCOOBI
QIKWHOB CuHTe3 aJIKWHOB TOJTYYCHUS ATTKHHOB.
ANKWINPOBAHHEMATICTUITU]IOB. ComnocTaBsITh XUMUUECKUE
IIpumenenue aneruieHa. CBOICTBa aJIKUHOB C
I'openue aneruneHa Kak 00NacTsIMU TIPUMEHEHHUS
HACTOYHUK
BBICOKOTEMIIEPATYPHOI O
IUTAMEHU JJIsl CBAPKU U PE3KU
METaJIJI0B
Pemenne Beinonnenue ynpaxxHeHUH Hcrione30BaTh alnropuTMsl Ipu 1,2,3
3aaun 10 TEMaM «AJIKaHbD, peLlIeHNH 3aa4.
BBINOJIHEHUE «AJIKCHBI, CocTaBisTh ypaBHEHUS 110
yIpasKHEHHUI «AJIKUHBD» Ha COCTaBJIECHUE 3aJaHHBIM CXEMaM MpeBpaLleHUN
10 TEMaM YPaBHEHUH pEaKLIUi,
«AJIKaHbBI, COOTBETCTBYIOLIUX 3aJJaHHBIM
«AJIKEHBD», cXeMaM, COZiepXKaliM
«AJIKAHBI» HEHU3BECTHBIEC BEILIECTBA.
Pemenue 3anau
ApomaTnueckue Apensl. McTopust OTKpbITUS Ha3biBaTh apeHBl 110 1,2,3
YIIIEBOAOPOABL. 6ensosa. CoBpeMeHHbIE TPUBUATILHON u
Crpoenue IIPeACTaBIeHUs 00 MEX1yHapOAHOU
OEH30JILHOTO 2JIEKTPOHHOM U HoMeHKaType.  OObsCHATH
KOJIbLIa, IIPOCTPAaHCTBEHHOM CTPOEHUU AJEKTPOHHOE CTpOCHUE
HOMEHKJIaTypa, OeHsoa. MOJIEKYT M3y4YEHHBIX
HU30MepHs, O6mas GpopMyra apeHOB. BEIIIECTB.
(duznueckue M3omepust 1 HOMEHKIIaTypa O600m1aTh 3HaHUA U JIeNaTh
cBoOIicTBa rOMOJIOrOB O€H301a. BBIBOJIbI O 3aKOHOMEPHOCTSIX
W3zomepust Au3aMeleHHbIX W3MCHCHHUIICBOICTB B
OeH30J10B Ha IIpUMeEpe TOMOJIOTHYECKOM PsIy apeHOB
kcuitonos. duznyeckue
cBoiicTBa OeH30m1a
XuMHuueckue XUMHUECKHE CBOMCTBA XapakTepu3oBaTh Ba)KHEHIIINE 1,2,3
cBolicTBa OeH30ma Oenzona. Peakiyu XMMHUYECKHE CBOWCTBA APEHOB.
1 €ro rOMOJIOr 0B 3aMeleHus B OEH30JIbHOM [Iporuo3upoBath cBOWCTBa
sape (3NeKTpoQuIbHOe W3y4aeMbIX BEILIECTB HA
3aMeIeHHe): OCHOBAHUH TEOPHHU
raJOreHupoBaHue, XUMHUYECKOTO CTPOCHUS
HHUTPOBAHUE, ANKUINPOBAHHE. OPraHUYECKUX BEIIECTB.
Peakuuu npucoeannenus x IIporno3upoBaTh cBOIiCTBa
OeHsoiny (TUIpUpOBaHHUE, HEHM3Y4YCHHBIX BEIICCTB 110
raJOreHupOBaHUE QHAJIOTUH C U3yYCHHBIMU
(XJI0pUpOBaHKE HA CBETY)). BEIIIECTBAMH TOT'O K€
Peaxuus ropenust. TOMOJIOTHYECKOT0 Ps/a.
OCOo0EHHOCTH XUMUYECKUX Habmionats 1 onuceiBaTh
CBOMCTB aJKHIOCH30I0B Ha JIEMOHCTPHUPYEMBIE OITBITHI
npumepe Toryona. Bzanmuoe
BIIMSIHHE aTOMOB B MOJIEKYJIe
tonyona. [IpaBuna
OpHUEHTAIINY 3aMECTHUTENEH B
PEAKIMSX 3aMEILCHUSL.
XJopupoBaHUE TOIyoJa.
Oxucne-
HUE aTKUI0CH30JI0B
pPacTBOpOM IepMaHraHaTa
kanus. ['amorennpoBanue
AIKUI0EH30J10B B OOKOBYIO
uens. HutpoBanue
HUTPOOCH30IA.
JleMOHCTpanuu.
OtHorrenne OeH3ona K
pacTBOpaM nepMaHraHaTta
KaJusi 1 OpOMHO# BoJie.
Okwucenne Tomyona
pacTBOpOM IepMaHraHaTa
KaJns
[Nonyuenune Iomy4erne 6eH30ma 1 eTo XapakTepu30BaTh 1,23
u romornoroB. [Jpumenenne MIPOMBIIIIICHHBIEN
IIPUMEHEHUE TOMOJIOTOB OeH30Ia. TabopaTOpHEIE CIIOCOOBI
apeHOB JleMOHCTpanuu. TIOTy4€HNUs APEHOB.
INonyuenue ctupona CornocTaBsITh XUMUUECKHE
Jernonumepusanueit CBOICTBA apEHOB C 00JIACTIMU

MOJIMCTHPOJIA M UCIIBITAHNE
€0 OTHOLICHUS
K pacTBOpY MepMaHraHara

npumeHenus. Habmomate u
OIKCHIBATH IEMOHCTPUPYEMBIC
OIIBITHI




KaJlyist




Pewenue 3a0auu Bvinonnenue ynpasicnenuii no Hcnonvzosams ancopummol npu 1,2,3
BbINOTHEHIUE meme «Apenviy, Ha pewienuu 3a0a4.
YRPAdICHEHUl cocmasnenueypasHeHull Cocmasnamv ypasHeHus no
no meme «Apenvry peaxyuii, Coomeemcmsyouux 3A0AHHbIM CXeMam npespaujeHull
3a0aHHbIM CXEMaM,
Co0epaIIcaum Heu36ecmuble
sewecmesa. Pewenue 3adau
Ipuponssie IIpupoHbEIe HCTOYHUKA XapakTepu3oBaTh OCHOBHBIC 1,2,3
HCTOYHHKI yraeBoaoponos. [IpupomHeli 1 HAIIPaBJICHHS MCIIOJIb30BAHUS
YIIIEBOJIOPOJIOB. TIOITYTHBINA He(TSHOMN ra3bl, X nepepaboTKN He(TH, IPUPOTHOTO
INepBuunas COCTaB ¥ HCIOJIb30BaHUE. ra3a ¥ KAMEHHOT'O YTJIs
nepepaboTKa Hed1s kak cmech
YIIIEBOAOPOAHOTO yrieBooponos. CoctaB HeTH U
CBIPbsI eeriepepaboTKa.
Hedrenpomykrsr.
IlepBuynas nepepadorka
nedtu. [leperonka Hedru.
OxTaHOBOE YHCII0 OCH3UHA.
OxpaHa OKpyXaIOIIeH cpes
pu HedrenepepadoTke U
TPaHCIIOPTHPOBKE
HedTenpoxykToB. KaMeHHBII
yronb. KokcoBaHHEyTIS.
lazu¢uxanus yris.
Okosoruueckue mnpodemsl,
BO3HHKAIOIIHE TIPH
UCIIOJIb30BAHHUH YIS
B Ka4eCTBE TOIUINBA
I'my0oxas Bropuunas (rinyookas) OnepupoBaTh HOHITUSIMU 1,2,3
nepepaboTKa HEPTH. nepepadoTKa HePTH. CKPEKUHI, «ITHPOIIU3Y,
Kpexkumr, Kpexunr. Pupopmunr «puopMuHr».OOBACHATH
pudopMHUHT OTJIMYHS TEPMHYCCKOTOKPEKHHTa
OT KaTaIUTUYECKOTO.
XapakTepu3oBaTh OCHOBHBIE
HaTpaBJICHUs [NTyOOKOH
nepepaboTKH HeYTH
I'enernueckas cBsI3b I'enernyeckas cBsI3b MEXKIY OnuceIBaTh FTEHETHYECKUE CBSA3U 1,2,3
MEX Ty Pa3THIHBIMU Pa3sITHMYHBIMU KJIACCAMU MEXy U3y4eHHBIMU KJ1acCaMu
KIaccaMu YTIEBOJIOPOIOB. OPraHUYECKUX COEAUHEHUII.
YTIIEBOJIOPO/IOB KauecTBeHHBIE peakIuy Ha CocTaBisTh ypaBHEHUs peakiui,
HeTpe/eabHbIE YTIIEBOIOP OIbI UILTIOCTPHPYIOIINX
TEHETHYECKYIO CBA3b MEXKIY
Pa3IMYIHBIMU YTII€BOJOPOIAMH.
CocTaBisTh ypaBHEHUS peaKIuii
[103aJJaHHOI cXemMe
MpeBpalIeHUH, CoaepKaIIen
HEU3BECTHBIE
U YCJIOBUS PEAKLIMI
l"anmoreHonpou3BoiHbIC T"anoreHonpon3Bo/HbIC HaseiBats 1,2,3
YTIIEBOJIOPOIOB yIIeBomopoaoB. Peaknum TaJIOreHONPOU3BOIHBIE
3aMeIIeHHs] TaloreHaHa YTIIEBOAOPO/OB TI0
THAPOKCHI, HUTPOTPYIILY, MEX TyHapOITHON
nuanorpynmy. JlefictBue Ha HOMEHKJIAaType.

raJIOreHIP OM3BOHBIE BOJHOTO
U CIIUPTOBOTO pacTBOpa
menoun. CpaBHEHHE
PCaKIIMOHHOW CIIOCOOHOCTH
QJIKWJI-, BUHI-, (DCHHUITH
OEH3UITAJIONEHUI0B.
Bsaumopelictsue
JIATAJIOT€HAIKAHOB C MAarHHEM

OOBSCHSTH 3JICKTPOHHOE
CTPOCHUEMOJICKYJT U3YYCHHBIX
BEIIIECTB.

O00011aTh 3HAHUS U JeIaTh
BBIBOJIBI O 3aKOHOMEPHOCTSX
W3MEHEHUI CBOMCTB B
TOMOJIOTHYECKOM PSIIY
TaJIOreHOITPOM3BOIHBIX
YIJIEBOJIOPO/IOB.




u 1uHKoM. [lonsTHE O
METaJUIOOPTaHUYECKUX
COEMHEHMSIX.
Maenutiopeanuveckue
coeouHenusl.
Peaxmue
Wcmionp3oBanue
raJIOreHIP OM3BOAHBIX B
OBITY,TEXHUKE U B CHHTE3€

I'punvapa.

XapakTepu30BaTh BaKHEHUIIHNE
XUMHYECKHE CBOMCTBA
TaJIOreHONPOU3BOTHBIX
YIJIEBOIOPOJIOB.
[IporHo3upoBaTh CBOICTBa
M3Yy4aeMBbIX BEILECTB Ha
OCHOBaHUM TEOPHUU
XUMHUYECKOTO CTPOEHUS
OpPraHUYECKUX BEILIECTB.
ConocTaBisiTh XHMUYECKUE
CBOMCTBa
raJoreHoNnpOU3BOIHBIX YIIJIEBO-
JIOPOJIOB C 00JTACTAMU
MIPUMEHEHUS

1,2,3

1 O6o6miatonee Cocrasnenue GopMyr 1 CucremMaTH3npoBaTh U 1,2,3
MOBTOPEHHUE 110 Ha3BaHUNYTIIEBOI0PO/IOB, 0000111aTh MOTYYCHHBIC 3HAHUS O
Teme UX TOMOJIOTOB, H30MEPOB. CTPOCHUH, CBOICTBAX,
«YTIIEBOZIOPOIBI» 3a1aHus 110 COCTABJICHUIO MOJTYICHUH U TPUMEHEHUU
ypaBHEHUI peakIiuii ¢ YIJIEBOAOPOOB.
Y4acTHEM YTJIEBOAOPOJIOB; CoctaisTh 00001IaoII1e
PpeaKImii, HILTFOCTPUAP YIOIINX cxeMbl. OTIUChIBATh
TEHETUYECKYIO CBSI3b MEXKY TEHETUYECKUE CBA3U MEXTY
Pa3IMYHBIMU KJITacCaMM U3YYCHHBIMM KjaccaMu
YIIIEBOJOPOIOB OPraHUYECKUX COCTMHEHU
1 Konrtponehasipabora KonTtposnb 3HaHmii o reme Ocy1iecTBIsATh 1,2,3
Ne 2 «YTIeBOOPOABI» HO3HABATEIBHYIO PE(IICKCHIO B
0 TeEMe OTHOIICHUH COOCTBEHHBIX
«YTJIEBOZOP OB JOCTYOKEHHUH B TIpoliecce
pelenust yueOHbIX U
M03HABATEIbHBIX 38144
TEMA 4. KUCJIOPOACOAEPYALUME OPIFAHUYECKUE COEAUHEHUA (18)
1 CrupTsl Crnptsl. Kiacendukanms, HaszbiBaTh ciupThl 10 12,3
HOMEHKJIATypa ¥ U30Mepus MEeX1yHapOAHON
cnupToB. ['omonornyecknii HOMEHKJIaType.
psia u odas Gpopmyna OOBSCHSTB 3JICKTPOHHOE
HpeeIbHBIX OHOATOMHBIX CTPOCHUEMOJIEKYII
criupTtoB. PusnyecKue U3y4YEHHBIX BEIL[ECTB.
CBOMCTBA MPEETbHBIX O060011aTh 3HaHKUA U JIeNaTh
OZIHOATOMHBIX CITUPTOB. BBIBOJIBI O 3aKOHOMEPHOCTSIX
Bonoponnas cBsizp Mmex Iy W3MEHEHUHPU3NUECKIX
MOJIEKYJIaMH U €€ BIUSIHUE CBOMCTB B TOMOJIOTHYECKOM
Ha (usuueckue cBoiicTBa PsLTy CIIUPTOB.
CIIMPTOB. Xapaktepu3oBath
dusnonoruueckoe AeiUcTBre [IPOMBIILITIEHHbIEU
METaHOJIa 1 3TAHOJIA Ha nabopaTopHbIE CIIOCOOBI
OpraHu3M YeJIOBeKa. MOJIY4EeHUS CIIUPTOB U UX
IIpombinineHHbIi cuaTE3 MPUMEHEHHUE.
metaHona. [lonmyuenune Xapaktepu3oBath
JTaHOJA: PeaKIus OPOKCHUS (usnonornyeckoe aercTerue
TJIIOKO3BI, TUIPATALIUS MeTaHoJIa U STaHOJaHA
stunena. [Ipumenenue OpraHu3M YelIOBeKa
MeETaHoJIa M ATaHOJIa
2 XuMuaeckre XHMHUYECKHE CBOMCTBA XapakTepu30BaTh BaKHEHILINE 1,23

CBOICTBA CTIUPTOB

CIIUPTOB: KHCJIOTHBIE CBOWCTBA
(B3auMO/ICHCTBHE C HATPHUEM
KaK Ccroco0 YCTaHOBJICHHS
HAJIMYUSI THAPOKCOTPYIITIBI);
peaKIu 3aMeIeHuUst
THAPOKCHIIBHON TPYIIIBI HA
raJlOreHKaK crocod
TIONTY4EHUST PAaCTBOPUTEINEH;
MEKMOJIEKYISIpHAsT U
BHYTPUMOJIEKYIISIpHAS
Jeruaparaiys; o0pa3oBaHue
CIIO’KHBIX 3(pUpPOB ¢
HEOpraHMYECKUMU U
OpraHNuYeCKH-

XUMHYECKHE CBOHCTBA CIMPTOB
UIPOCTHIX 3PUPOB.
IIporno3upoBaTh cBOICTBa
M3yJ4aeMbIX BEIIECTB Ha
OCHOBAaHHUH TEOPUH
XUMHYECKOTO CTPOCHUSI
OPTaHNUYECKHX BEIIECTB.
IIporno3upoBaTh cBOICTBa
HEN3y4eHHBIX BELIECTB MO
AQHAJIOTUH C U3yYEHHBIMU
BEILIECTBAMH TOT'0 )K€
TOMOJIOTHYECKOT0 PSI/Ia.




MH KHCIIOTAMH; TOPEHNE; ConocTraBisTh XUMHUUCCKHUE 1,2,3
okucierne okcuaom meau (1), CBOWCTBA CITHPTOB C 00JIACTSIMH
TIO/IKMCIIEHHBIM PAaCTBOPOM HPHMEHCHUS.
IIepMaHTaHaTa KaJIksl, XPOMOBOIT HccnenoBats cBoifcTBa
CMECBIO; PeaKIin M3y4aeMbIXBEIICCTB.
YTIIEBOJJOPOIHOTO pajIiKaa. Hab6mronats
Ankoromsatsl. ['naponus, JIEMOHCTPHUpPYEMEIE 1
AITKITHPOBAHHE (CHHTE3 CaMOCTOSITEIIFHO
IIPOCTHIX 3(HPOBIIO HPOBOJTUMBIC OIIBITHL.
Bunbsmcony). Ilpoctele Haburoath U ONuchIBaTh
3(HpPBIKaK N30MEPHI XUMUYECKUE PEAKIINH C TIOMOIIBIO
IPeIEITEHBIX OJJTHOATOMHBIX POHOTOS3BIKA U SI3BIKA XHMHH.
criuptoB. CpaBHEHHE CobmroaTh paBmIIa U MPUEMEI
nux (bm3naeckux u 6e3omacHoi paboThI ¢
XUMUYECKAX CBOHCTB CO XUMUYECKUMH BEIECTBAMH H
CITUPTaMHU. Peakrus 71a00paTOPHEIM
pacIIeruIeHus TIPOCTBIX 000pyoBaHUEM
3(pHUPOBHOIOBOTOPOIOM.
JleMOHCTpanuu.
BsaumoneiictBuenarpus ¢
sTanoioM. OKHCIICHUE
sranona okcugom men (11).
I'openue sTanona.
Bzanmoneiicrsue mpem-
OYTHJIOBOT'O CIIMPTA C
COJIIHOM KHUCIJIOTOM.
HonodopmHast peakiusi.
JIaGopaTOPHbIA ONBIT 5.
CBOHCTBAATUIIOBOTO CIUPTA
Ipaktiyeckas INomy4enne OpomdTaHa n3 IIpoBOANTE XUMHUYCCKUI 1,2,3
pabora Ne 3. 9TaHOJIau OpPOMH 1A HATPUSI 9KCIIEPUMEHT I10 TOTyIEHHIO
«ITomydeHue OpomdTaHa.
OpoMaTaHay Habntonate 1 oruceIBaTh
CaMOCTOSITENILHO IPOBOANMBIE
OTBITHI C TIOMOIIIBIO POJHOTO
A3bIKA U A3bIKA XUMUH.
Co0:r0/1aTh MpaByiIa U PHUEMBI
0e30macHoi paboThI ¢
XUMHYECKUMH BEeIIECTBAMU U
11a00paTOPHBIM
000opyI0BaHHEM
MHoroaroMHbIe MHOroaToMHbIE CIIUPTHI. HasbiBaTh MHOrOATOMHEBIE 1,2,3
CIIUPTEI OTUNEHTIUKOIb U TIULEPHUH KaK CIIUPTBI 10 TPHBUATIBHOH U

[IPEACTABUTEIH MIPEAEIbHbIX
MHOT0aTOMHBIX CIIMPTOB, HX
(bu3nYecKre 1 XUMHUYECKHE
cpoiictBa. KauectBennas
peaxuust Ha MHOTOQTOMHBIE
CIIUPTHI U €€ IPUMEHEHHE JUTS
pacno3HaBaHus TIMIEPHHA B
COCTaBEe KOCMETHYECKHX
cpenctB. CuHTE3 AUOKCaHA U3
STHIEHIIIUKOMIS. TOKCHYHOCTD
strneHrukons. [Ipaktuaeckoe
MIPUMEHEHUE STUICHTIINKOIS U
TJIULEPUHA.

Jla6opaTopHBIil ONBIT 6.
CsaoiicTBa

TIIULIEpUHA

MEXTYHAPOTHOMHOMEHKIATYPE.
OOBSCHSTH 3JICKTPOHHOE
CTPOCHUEMOJIEKYJI U3YUCHHBIX
BEILIECTB.

XapakTepu30BaTh BaKHEUIITNE
XUMHYECKHE CBOMCTBA
MHOTOaTOMHBIX CITUPTOB.
IIporno3upoBaTh cBOICTBa
M3y4aeMbIX BELIECTB Ha
OCHOBAHUH TEOPUMXHUMHUECKOTO
CTPOCHUS OPTaHUIECKUX
BEILIECTB.

CorocTaBsITh XUMUUECKHE
CBOMCTBAa MHOTOaTOMHBIX
CIIUPTOB C 00JIACTSIMHU
MPUMEHEHHUSL.

HaGnronars

CaMOCTOSITENEHO

MPOBOMIMBIE OITBITHI.
HaGnronars 1 onuceIBaTh
XUMHYECKHE PEAKIUH C TOMOIIBIO
POIHOTOSI3BIKA U S3BIKA XUMUH.




Wnentudumuposath 1,2,3
MHOT0ATOMHBIE CITUPTHI C
TIOMOIIBIO KAYECTBEHHBIX
peaxuuii.
CobmronaTh paBmia 1
npueMbl 0e30macHoi paboThI ¢
XUMHYECKUMH BEIIECTBAMU U
n1a00paTOPHBIM
000opy/I0BaHEM
DeHostb ®enonbl. CTpoeHue, H30Mepus 1 Ha3biBath (eHOIBI 10 1,23
HOMEHKJIaTypa (hEeHOIOB. MEXTyHApOIHON HOMEHKIIATYpE.
B3anmHoeBIMsIHAE ATOMOB B OOBSICHSITB IEKTPOHHOE
Mortekyie ¢penona. duznueckue CTPOCHUEMOJICKYJT H3YUSHHBIX
Y XMMHYECKHE CBOWCTBA (peHoa BEILIECTB.
u kpe3onoB. KuciorHsie Omnpenensth BIUSHUE HA
CBOicTBa (DEHOJIOB B CPABHEHUU PEAKLUOHHYIO CIIOCOOHOCTh
CO CIupTaMu: peakiuuc (eHoa p-T-CO NPSKEHHUSI.
HATPHEM, THAPOKCHUIOM HATPHSI. XapakTepu3oBaTh BaKHEHIIIHE
Peaxuun 3amernienus B (u3MUeCKUe U XUMUIECKHE
OEH30JIbHOMKOJIBIIE CBO#CcTBa (PEHONOB.
(rajmoreHMpoBaHUE [Iporuo3npoBats cBOMCTBA
(6pomMupoBaHuE), HUTPOBAHHE). U3y4aeMbIX BELIECTB Ha
Oxwucienne GpeHooB. OCHOBAHUH TEOPUMXHUMHUECKOTO
KavecTBeHHBIE peakiuy Ha CTPOEHHMS OPraHUYECKUX
(denon. [Tonyuenue peHomna. BEIIIECTB.
Ipumenenue ¢enona. CoroCTaBIISITh XUMUYECKHE
HaﬁopaTopHLn‘«i omnbIT 7. CBOMCTBA (be]-[ono]g C
Caoiictsa 00JIaCTSIMU TPUMEHEHUSI.
dhenoma
WccnenoBath cBOICTBA 1,2,3
H3y4aeMbIXBEIIECTB.
Habmonate
CaMOCTOSITETEHO
HPOBOJMMBIE OITBITHI.
HaOntonate 1 onuceiBaTh
XUMHUYECKUE PEAKLUH C TIOMOLIBIO
POIHOTOSI3BIKA U A3bIKA XUMUH.
WnentuduuupoBats (HEHOIBI ¢
MOMOILBIO KaYeCTBEHHBIX
peakuunii. CoOmoaaTh npaBuiia 1
npuemMbl 0e30MmacHoi paboThI ¢
XUMHYECKUMH BELIECTBAMH U
nabopaTopHbIM
000pyI0BaHKUEM.
Co0roiaTh paBuiia
9KOJIOTMUYECKOM Oe30MacHOCTH
npu pabore
¢ eHoCOoAepKALUMHU
MaTepuajaMu
Pemenue BelnonHeHne ynpaxHEHH 110 BrhIsBISTE B3auMHOE 1,2,3
3a1a4 u TeMe BJIMSTHHE aTOMOB B
BBITOJTHEHNE «CrupThl 1 QEeHONBI», Ha MOJIEKYJTaX OPTaHUYECKHX
yIpasKHEeHU | COCTaBJICHHE YpaBHEHUN COEIMHEHUH Ha ITpuMepe
IIoTeEME peaxuuii, COOTBETCTBYIOLIUX CpaBHEHHs CBOICTB OeH301a,
«CrupTsl 1 3aJaHHBIM CXeMaM, (enomna, anudaTUIecKoro
(beHonb cozlep KallM HEH3BECTHBIE CIIUpTAa.

BemlecTBa. Perrenue 3amaq

Hcnonb30BaTh alropuT™Mbl IpU
peLIeHn! 3a/1a4.

CocTaBnsTh ypaBHEHUS 110
3aJJaHHBIM CXeMaM MpeBpalieHuH




KapOoHmibHbIe KapOoHIIbHBIE COCANHEHNS. Ha3piBaTh KapOOHIIIBHBIC 1,2,3
COEIUHEHMUSL: AnbJeruspl U KETOHBI. COEJIMHEHHUS T10 TPUBUAIBHOU U
HOMEHKJIATypa, DNeKTpOHHOE U MEX1yHapOAHONH HOMEHKIIATYpE.
H30MepHs, IIPOCTPAaHCTBEHHOE OOBSICHATB 2IEKTPOHHOE
peakuuu CTPOECHUE KapOOHUIBHOI CTPOCHUEMOJIEKYJI U3YUEHHBIX
[IPUCOEMHEHUS IpYIIbL, €€ IOJIIP HOCTb U BEILIECTB.

MOJIIPU3YEMOCTb. O000maTe 3HaHKS U JeTaTh

Krnaccndukanus anpaernios BBIBOJIbl O 3aKOHOMEPHOCTSIX

u xkeToHoB. CTpoeHue W3MEHEHUICBOMICTB B

[Ipe/Ie/IbHbIX aIbIETUI0B. TOMOJIOTHYECKOM Py

TI'omonoruueckuit psz, aJIbJETU/I0B U KETOHOB.

HOMEHKJIaTypa, U30Mepusl XapakTepu30BaTh BaXHEHIIINE

[Ipe/IeNIbHbIX aIbJIETHIOB. XUMHYECKUE CBOMCTBA

CrpoeHue MONEKYJIbl KapOOHWIBHBIX COETUHEHUH.

aneroHa. ['omonornyeckuit CpaBHUBATbH PEAKLIUOHHYIO

psizl, HOMEHKJIATypa U’ CIOCOOHOCTD aJIbAETUI0B U

nzomepus keroHoB. OOmas KETOHOB

(dhopMyrna npeaenbHbIX B PEaKUUSIX NPUCOEAUHEHHUSL.

QJIbAETU/IOB Y KETOHOB. Onepuposambs nousmuem

Duznyeckue CBOUCTBA «Kemo-eHOIbHASL MAYIMOMEPUS»

(dopmanpaeruaa,

aleTa’abIerua, aleToHa.

Tonsamueo kemoeHonbHou

maymomepuu KapooHUIbHbIX

coeouneHull.

XHUMHYECKHE CBOMCTBA

HpeeIbHBIXaIbIETHI0B 1

KeTOHOB. Peakunu

HPUCOEANHEHUS BOJIBI,

CIUPTOB, IHAHOBOJIOPOJA U

rUApOCYIbGHUTa HATPUSL.

CpaBHEHHE peaKIIMOHHON

CIIOCOOHOCTH aJIbJIETHI0B U

KETOHOB

B PEAKLUSIX NPUCOCTUHEHUS
XuMHuueckue XuUMHUECKHE CBOMCTBA XapakTepu3oBaTh 1,2,3
CBOIiCTBa U HpeebHBIXaIbICTHI0B 1 BaKHEHIIINE XUMUIECKHE
METOJbI KETOHOB. Peakiuy 3amerieHus CBOMCTBa KapOOHUIIBHBIX
MIOJTY4CHUS aTOMOB BOZOPOA MPH COCTMHEHHH.
KapOOHMIIBHBIX OL-yTJIEPOAHOM aTOME Ha raJoreH. IIpornosupoBats cBolicTBa
COCIIMHCHUH Iomumepuzarus Gopmanbaernaa HA3y4acMbIX BEIIECTB Ha

u aneranpaeruga. Cunmes
CRUpmMog 83aumooeticmaeuem
KapOOHUIbHBIX COeOUHEHUIL C
peaxkmugom I punvsapa.
Oxwucnenne KapOOHHUIIbHBIX
coequHeHnid. OcoOOEHHOCTH
pEeaKLUK OKUCIICHUS alleTOHA.
CpaBHEHHUE OKHCIICHUS
QJIBAETU/IOB Y KETOHOB.
TI'mnpuposanme. Boccra HoBenue
KapOOHHMJIBHBIX COEMHE HUH B
criupThl. KayecTBeHHBIE peakuuu
Ha aJbACTHAHYIO TPYIITY
(peaxius «cepeOpsiHOTO
3epKaiiay, B3auMOICHUCTBUE C
rugpokcuaoM menu (I1)).
OcobenHocTH (hopmalibaeruia.
TTomyuenune npeaenbHBIX
QJIBJETUIOB: OKUCIICHUE CIIUPTOB,
THIpaTanys aneTuiieHa (peakiys
Kyuepoga), okuciieHHeM ThIeHa
KHCIIOPOJZIOM B IIPUCYTCTBHU
xnopua nautaaus (11).
[Nonyuenue areToHa OKHCIEHHEM
MPOMaHOMa-2 U PA3JIOKEHUEM
KaJbLIUEBON HIIH OapueBOi coMH
YKCYCHOI KHCIIOTBI. TOKCHYHOCTD
alpaeruaoB. Baxueiiie
MIPEICTABUTENN aJbJCTHIOB

OCHOBaHUH TEOPHU
XHUMHYECKOTO CTPOCHHUS
OpPTraHUYECKHUX BEIIECTB.
HccnenoBath cBOMCTBa
H3y4aeMbIXBEILIECTB.
Habmronats
JIEMOHCTPUPYEMbIE U
CaMOCTOSITEIIEHO
MPOBOAMMBICOIIBITHI.
ConocTaBiisiTh
XHMHMYECKUE  CBOMCTBA
KapOOHMJIBHBIX
COeIMHEHUI c
00acTIMHA

MPUMECHCHHUSI.
HaGnronars 1 onuceIBaTh
XUMHYECKUE PEAKIIUH C
MOMOIIBIO POJHOTOSI3BIKA U
SI3BIKA XMMHH.
WnentudunupoaTh
aIBJICTHIBI C IIOMOIIIBIO
KaueCTBEHHBIX PEaKIUil.
Co0ro1aTh paBuiIa u
npueMbl 0€30MmacHoM
paboThI ¢ XUMHYECKUMHU
BEIIECTBAMU 1
71ab0paTOPHEIM
obopymoBaHHEM




U KETOHOB: (hOpMAaIBICTH,
YKCYC HBIIl aJbIeruj, areToH
u nux MPaKTHYECKOE
HCIIOJB30BaHUE.
JemoHcTpanuu. OnpenencHue
QITBJICTHIOB TIPY ITOMOIIT
Ka4eCTBEHHBIX PEaKITHIL.
OKWCIIeHHE aTbICTHIOB
MIepMaHTaHATOM KaJIHsl.
JlaGopaTOpHbIi ONBIT 8.
CaoiicTBa opmannna

ITpaxTtideckas [Nomy4enne aneToHa u3 anerara ITpoBOIUTE XUMIYECKHIH 1,23
pabora Ne 4. KaJIbIMS U U3Y4CHHE €ro 9KCIEPUMEHT 10 TOJYICHHUIO
«[lomy4yenne CBOICTB aleTOHa.
aleToHa» Habmronats 1 onmcheIBaTh
CaMOCTOSITEIILHO IIPOBOMBIC
OIBITHI C TIOMOIIIBIO POTHOTO
SI3bIKA W A3bIKA XUMHH.
Colutofath paBuiia u
npueMbl 0e30MacHol padoTbI
C XUMHUYECKU-MU
BEIIIECTBAMH U
71a00paTOPHBIM
000pyIOBaHHEM
Pewenue 3aoau Buinonnenue ynpasicheHuti no Hcnonvzosams aneopummol npu 1,2,3
U BbINONIHEHUe meme «Kapborunvrvle peulenuu 3a0au.
ynpasicHenutl no coeQuHeHUsy, Ha cocmasienue Cocmasnams ypasHeHus no
ypasHeHull
meme peaxyuil, cCoomeemcmsyouux 3A0aHHbIM CXeMam
«KapbonunvHoie 3A0AHHBIM CXEMAM, COOEPAHCAUUM npespawjenuil
coeouHeHus» Heuzgecmmule Geuecmad.
Pewenuezaoau
KapOoHnoBblie KapOoHOBBIE KHCITOTHI. HasbiBaTb KapOOHOBBIE 12,3
KHCITOTBI CrpoeHue npeaenbHbIX KUCJIOTBI IIOTPUBUAIIBHON U

OZIHOOCHOBHBIX KapOOHOBBIX
kucnor. Knaccudukanus,
U30MepHsl 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT.
DJIEKTPOHHOE U
HPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHUIIBHOM IPYIIIIBI.
T'omonoruueckuii psig u ooias
(hopmyra npeeabHbIX
OZIHOOCHOBHBIX KapOOHOBBIX
kucnoT. dusnyeckue cBoicTBa
IIPEIEIBHBIX OTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT Ha IPUMEpE
MYpPaBbHHOM, YKCYCHOH,
TIPOMTMOHOBOM, MATBMUTUHOBOU U
CTEapUHOBOM KHUCIIOT.
Bonopomnsie cBs3u, accoruanus
KapOOHOBBIX KHUCIIOT.
XUMHUYECKHE CBOMCTBA
MIPEIENIBHBIX OZTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. KucnorHbie
CBOMCTBa (M3MEHEHHE OKPACKH
WHIUKATOPOB, PEAKINHU C
AKTHBHBIMH METaJUIaMH,
OCHOBHBIMHU OKCHJaMH,
OCHOBaHUSIMH, COJISIMH ).
W3menenne cuiibl KapOOHOBBIX
KHCJIOT ITPY BBEJCHUH JTOHOPHBIX

MEXTyHapOJHON
HOMEHKJIAType.

OOBSCHSTH 3JICKTPOHHOE
CTPOCHUEMOJIEKYII
M3y4YEHHBIX BEIECTB.
0O60011aTh 3HaHKUA U JIeNaTh
BBIBOJIBI O 3AKOHOMEPHOCTSIX
W3MEHEHUICBOWCTB B
TOMOJIOTHYECKOM Py
KapOOHOBBIX KHCJIOT.
XapakTepu30BaTh BaKHEUIITNE
XUMHYECKHE CBOMCTBA
KapOOHOBBIXKHCIIOT.
OOBSCHITH U3MCHEHHUE CHJIBI
KapOOHOBBIX KHCIIOT MPH
BBE/ICHUMIOHOPHBIX U
AKIIETITOPHBIX 3aMECTUTENEH.
[Iporno3upoBaTh CBOICTBa
M3y4aeMbIX BELIECTB Ha
OCHOBAaHUH TEOPUH
XUMHYECKOTO CTPOCHUS
OPraHNYECKHX BELIECTB.
HccnenoBath cBolicTBa
M3y4aeMbIXBEIIECTB.
CormocTaBisiTh

XUMHYECKHE CBOICTBA
KapOOHOBBIX ~ KHCJIOT €
00JIACTSIMU TIPUMEHCHUSI.




1 aKIENTOPHBIX 3aMECTHTENEH.
BanMopeiicTBre KapOOHOBBIX
KHCJIOT CO CMPTaMu (peakuust
ITepUPHKALIN), 00PATUMOCTh
PEAKLUH, MEXAHUIM PeaKyuu
amepugurayuu.
T"anorennpoBannexapOOHOBBIX
KHCIIOT B OOKOBYIO IIETTb.
OCO0EHHOCTH XUMUYECKUX
CBOMCTB MypaBbUHOW KHCIIOTHI.
Ilony4yenne mpenenbHbIX
OZIHOOCHOBHBIX KapOOHOBBIX
KUCJIOT: OKHCJIEHUE aJIbJETU0B,
OKHCJICHUETIEPBUYHBIX CIIUPTOB,
OKHUCJICHUE AJIKAHOB U QJIKEHOB,
THIIPOJIU30M IF'eéMUHAIIBHBIX
TPUTaJIOr€HUJIOB.

Ilony4yenue MypaBbUHON 1
YKCYCHOH KHUCIIOT B
rpomblnieHHocTH. [Ipumenenue
MYpaBbHHOW M YKCYCHOW KHCIIOT.
Beicmie npenenbHbIe
KapOOHOBBIE KUCIIOTHI.
JlaGopaTOpHbIi ONBIT 9.
CBOHCTBAayKCYCHOM KHCIIOTBI

Haburoath 1 OIMKUCHIBATS
CaMOCTOSITEIIFHO TIPOBOJIIMBIC
XUMUYECKHE PEaKIIUH C
MOMOIIBIOPOIHOTO A3BIKA U
a3p1ka XuMuH. CoOIro1aTh
[PAaBUIIA U IPUCMbI
Oe3omacHoi paboTHI ¢
XUMUYECKAMU BEIICCTBAMHE

1 1a00paTOPHBIM
00opyOBaHHEM

1,2,3

IIpaxkTnueckas
pabora Ne 5.
«Ilonyuenue
YKCYCHOM KHUCIIOTHI U
H3Yy4EHHE €€
CBOMCTB»

Tlonmydenune ykcycHON KUCIOTHI U
M3Yy4EHHUE €€ CBOICTB

IIpoBoauTh XUMHUECKUI
IKCIIEPUMEHT IO
MOJTyYEHHIO YKCYCHON
KHCIIOTHI U U3Yy4YCHUIO €€
cBoiicTB.Habmronate u
OIHCHIBATD
CaMOCTOSITENLHO
MPOBOJMMBIE OIBITHI C
MOMOILBIO POAHOTO SA3bIKA U
S3bIKa XUMUH.

CobroiaTh npaBuia u
npruemMbl 0e30MmacHoi paboThI
C XUMHUYECKUMHU
BEILECTBAMH U
11a00paTOPHBIM
000pyOBaHHEM

1,2,3

OYHKIMOHAIbHBIE
IIPON3BOJIHBIE
KapOOHOBBIX KHCJIOT

DyHKINOHAIBHbIC TPOU3BOAHbIC
KapOOHOBBIX KHCJIOT.
XJIOpaHrHAPHUABL ¥ AaHTUAPU/IBI
KapOOHOBBIX KUCIIOT: HOJIyYeHuUe,
eudponus. TlomydeHue CaoKHbIX
3(UPOB C UCIOIH30BAHUEM
XJIOPAHTUIPHUIOB U aHTHAPHIOB
KHUCJIOT.

Cnoxubie 3¢upsl. CTpoeHue,
HOMCHKJIATYpa 1 H30MEpHsI
CIOKHBIX 3¢hupoB. CII0KHBIE
3(UpbI KaKU30Mepbl KAPOOHOBBIX
KHCIOT (MEKKIIaccoBast
nzomepusi). CpaHeHue
(hU3UYECKUX CBOMCTB U
PCaKIIMOHHOW CIIOCOOHOCTH
CIIOJKHBIX 3(UPOB U U30MEPHBIX
UM KapOOHOBBIX KHCJIOT.
Tuaponu3 coxkHBIX A3PHUPOB.
Croco0bl MOMTYYEHHUS CIIOKHBIX

3(upoB:

OOBSCHSTH 3JICKTPOHHOE
CTPOCHUEMOIIEKYII
M3y4YEHHBIX BEILECTB.
XapakTepu30BaTh BaKHEHIINE
XMMHYECKHE CBOMCTBA
(hyHKIIMOHAJIBHBIX
MPOU3BOIHBIX KapOOHOBBIX
KHUCTIOT.

CpaBHHBATh (PU3UYECKHEC
CBOICTBA U PEAKIIMOHHYIO
CIIOCOOHOCTB CIOJKHBIX
3(UPOB ¥ U30MEPHBIX UM
KapOOHOBBIX KHCJIOT.
IIporno3upoBaTh CBOICTBa
M3yJ4aeMbIX BEIIECTB Ha
OCHOBAaHHUH TEOPUH
XUMHYECKOTO CTPOCHUS
OPTraHUYECKHX BEIIECTB.
CorocTaBIsITh XUMUUECKHE
CBOMCTBa (hYHKIIMOHATIBHBIX
MPOM3BOIHBIX KapOOHOBBIX
KHUCIIOT € 00JIacTsIMU
MPUMEHEHHUSL.

1,2,3




ITepUupHUKAIS KapOOHOBBIX
KHCJIOT, alFINPOBaHUE
CITHPTOB U AJIKOTOJISITOB
raJoreHaHTUIPHIaMUH
AHTUJIPUIAMH,
AITKITHPOBaHNE KapOOKCHIIaT-
noHoB. [Ipimvenerue
CIIO’KHBIX ()MPOB B IHIIEBOH
1 napproMepHoit
MIPOMBIIIICHHOCTU. AMUJIBI
KapOOHOBBIX KHCIIOT:
TOJIy4EHHUE U CBOICTBA HA
IpUMepe aneTaMusa.

Conu KapOOHOBBIX KHCIIOT, UX
TEPMHIYECKOE PA3JIOKEHNE B
IpUCYTCTBHY Ienodn. CuHTe3
KapOOHIJIBHBIX COCIMHCHHUN
Pa3NOKEHUEM KaJIbIIHEBBIX
cosiell KapOOHOBBIXKHCIIOT.
JlaGopaTOpHBIH ONBIT

10. ConukapOOHOBBIX

HccnenoBats cBoifcTBa
M3y4aeMbIXBEIICCTB.
Habmroats 1 OICHIBATS
CaMOCTOSITEIIFHO TIPOBOMMBIC
XUMHYECKUE PEaKIIH C
TIOMOIIIBIO POJTHOTO SI3BIKA U
A3BIKA XUMHH.

CobmroaTh IpaBmiia 1
HpHEMBI 0€30IacHON PabOTHI
C XUMHUYECKUMH BEIECTBAMHU
1 1a00paTOPHBIM
00opyOBaHHEM

1,2,3

KHCIIOT
IpakTudeckast CuHTe3 sTHIaneTaTa ITpoBOAUTH XUMHUYUECKUI 1,23
pabora Ne 6. IKCIIEPUMEHT IO TIOTyICHHIO
«CuHre3 sTmanerara. Habmronats u
STUIIALICTATa OITKCBHIBATH CAMOCTOSTEIILHO
TIPOBOJTMBIE OITBITHI C
MTOMOIIBIO POJTHOTO S3bIKA U 1,2,3
SI3BIKAXUMHH.
Coluroath paBuiia u
pueMbl 0e30MacHoi padoThI
C XUMHUUYESCKUMH BEIECTBAMHU
1 1a00paTOPHBIM
000py/I0BaHHEM
MHoroo0Opazue HenpenenbHbie n HaszbiBaTh HernpenenbHbIe, 12,3
KapOOHOBBIX apOMaTHYECKHE KHCIIOTHI: apoMaTH4ecKue, IMKapOOHOBBIE
KHCJIOT 0COOEHHOCTH MX CTPOCHHUS U U THJIPOKCUKApOOHOBBIE
cBoiictB. [Ipumenenne KHUCJIOTHI [10 TPUBUAIBHON U
OCH30HOI KNUCIOTHL. Bhiciine MEXTYHApOIHOW HOMEHKIIATYpE.
Herpe/IelIbHbIe KapOOHOBBIC OOBSCHSTB 3JICKTPOHHOE
KUCIOTHI. [IByXOCHOBHBIE CTPOCHUEMOJIEKYJ U3YUCHHBIX
KapOOHOBBIE KHUCIIOTHI: 00IIne BEIIIECTB.
CIIOCOOBI MOTY4EHHMS, XapakTepu30oBaTh BaKHEUIITNE
0COOCHHOCTH XMMHYECKHX XUMHYECKHE CBOMCTBA
csoiicTs. lllaBeneBas u KapOOHOBBIXKHCIIOT.
MAaJIOHOBAsI KHCIIOTa KaK JleMoHCTpUpPOBATH
MIPEACTABUTENHN MOHMMAaHHUE 3HAUYCHUS
JTIMKapOOHOBBIX KM CIIOT. KapOOHOBBIX KHCIIOT.
ApomaTnieckue ComocTaBisTh XMMHYECKHE
JTUKapOOHOBBIE KHCIIOTHI CBOMCTBa HENpenenbHBIX,
(pranesas, uzodranepasu apOMAaTHYECKUX,
TepedTaneBast KHCIOTHI). JTIMKApOOHOBBIX
[onstue o THAPOKCHKAPOOHOBBIX
THJIPOKCHKAPOOHOBBIX KHCIOTaX KHCJIOT ¢ 00JIACTSIMHU
1 MX TPEICTABUTEIISAX TIPUMEHECHUS
MOJIOYHOM, JIMMOHHOM,
SIOJIOYHON MBUHHOM KUCTOTAX.
3HaveHue 1 MPUMEHEHNE
KapOOHOBBIX KHCIIOT
Pemenue BelnonHeHne ynpaxHEHHH 110 Hcnonp30BaTh anropuTMbl PU 1,2,3
3a1aun TeMe peLIeHn! 3a/1a4.
BBINTOJTHECHNE «Kap6OHOBLIe KHUCJIOTBI», Ha CocraBiiTh ypaBHEHUs 11O
YIIpaXHCHUA COCTaBJICHUE ypaBHeHI/II\/'I 3aJaHHBIM CXEMaM HpeBpaH.[eHI/Iﬁ
10 TeMe PEaKIHii,cCOOTBETCTBYIOIINX

3aJIaHHBIM




«Kap6oHoBbIe

cXeMaM, CoACpIKalumM

KHCJIOTBD) HEU3BECTHBIE BEIECTBA.
Pemenne 3a1a4, BEIBOJ
MOJIEKYJSIPHOH HOpMYJITBI
KapOOHOBBIX KUCIIOT.
CocraBiieHHE CXEM CHHTE3a
3aJaHHBIX COEUHECHHIA

O0600IIaIIUITYPOK 3amaHus 10 COCTaBJIEHUIO CucremMaTH3MpoOBaTh U 1,2,3

110 TeMe YpaBHEHUH peaKiuii ¢ 0000111aTh MMOJTyYEHHBIS

«Kucnopojaconepsxariue ydactiem 3HaHHS O CTPOCHHH,

OpraHU4ecKHe KHCIIOPOICOACPIKAIITIX CBOICTBaxX, MOJYYCHUH U

COEIUHEHMS OPTraHUYECKUX COCTUHCHHIA; MPUMEHEHUH
PpeaKIuii, KHCIIOPOJICOIEPIKAIIINX
MLTIOCTPUP YIOIIUX OPraHUYECKUX COCTMHCHHH.
TEHETUYECKYIO CBSI3b MEXTY Cocrasisite 00001IaronIe
HUMU. cxeMbl. OIKCHIBAaTh
CocraBiieHue ypaBHEHHH 1O FEHETUYECKHUE CBSI3U
3a]aHHBIM CXEMaM MEXTy U3y4EeHHBIMHU
MpeBpaIieHui KJIacCaMH OPraHUYEeCKUX

COCIMHEHU I

Konrponbhas padota Ne KonTtposnb 3HaHMii 10 TEME Ocy1ecTBIsATh 1,23

3 1o Teme «Kucnoponconepxariue MO3HABATEIBHYIO

«Kucnoponconeprxarine OpTaHUYECKHUE COCIIMHEHUS pedaekcHio B OTHOIICHUN

OpraHUYeCcKHe COOCTBEHHBIX JOCTUKEHNI B

COEIMHEHN S TpoIecce PereHnst yIeOHbIX

U [I03HaBATENbHBIX 32134
TEMA 5. A30T U CEPOCOAEPKALLUME COEAUHEHUA (5)

Humpocoedurerus Humpocoeourerus. Haszvieamo 1,2,3
DnexmpoHnnoecmpoeHue HUMPOCOeOUHEeHUs no
Humpoepynnol. Ilonyuenue MPUBUATILHOLL u
HUMPOCOEOUHEHUI. MeANCOYHAPOOHOL
Boccmanosnenue HOMeHKAamype.

HUMPOApPEeHO8 8 AMUHDBL. O0OvsicHAMb 21eKMPOHHOE
Apomamuueckue CcmpoeHue MONeKyL
HUMPOCOeOUHEHUSL. U3YUEHHBIX BeUeCme.
B3spwisuamoie sewjecmea Xapaxmepuzosamo
savdicHelilue XUmuyeckue
CBOUCMBA HUMPOCOCOUHEHULL.
Jlemoncmpuposams nonumarue
SHAUEHUs. HUMPOCOCOUHEHU.
Conocmaensime
XuMuueckue ceolucmed
HUMPOCOCOUHEHUIl ¢
obnacmamu
NpUMeHeHUs!

AMUHBI Awmunbl. Knaccuduxanus HaswiBath aMUHBI o 1,2,3
10 TUITY YIJIEBOJIOPOTHOTO TPUBHATIBHOU u
pajiMKana u 4uciy MEXKTyHAPOTHOM
AMHUHOTPYIII B MOJIEKYJIE, HOMeHKIaType.  OOBsCHSATH
HOMEHKJIaTypa, U30MepHs 3IEKTPOHHOE CTpOCHHUE
amMuHOB.[lepBuYHEIE, MOJICKYIT H3Y4YCHHBIX
BTOPHYHBIC U TPETHUHBIC BEIIIECTB.

aMUHBL. DJIEKTPOHHOE 1
MIPOCTPAHCTBEHHOE
CTPOCHHE TIPECTBHBIX
aMuHOB. Du3nyecKue
CBOMCTBA aMUHOB. AMUHBI
KaK OpraHUYeCKHe
OCHOBaHHUSI: PEAKIMUC
BOJIOM, Kuciaotamu. Conu
ankmIaMMoHus. Peakims
TOPEHUS] AMHUHOB.
AnKunupoBaHue U
aIMINPOBaHNE aMHUHOB.
Peakuuy aMHHOB ¢
a30TUCTON KUCIIOTOM.
Ilony4yenue

XapakTepu30oBaTh BayKHEHIIINE
(husnYecKue U XUMUYECKUE
CBOMCTBA AaMUHOB.
IIporunozupoBath
BO3MOXXHOCTH MPOTEKAHUS
XUMHYECKHUX peaKIniHa
OCHOBE 3HaHHH 00
9JIEKTPOHHOMCTPOCHUHI
BEILIECTB.

OOBSCHATH MPOTEKAHUE
XUMHYECKUX PEaKIHi MEXKIY
OpTraHUYECKUMH BEIIECTBAMH,
UCHOINB3YS 3HAHUSA 00 UX
MeXaHH3Max.




aMHHOB aJIKMJIMPOBaHUEM
aMMHMaKau BOCCTAaHOBJICHHEM
HUTPOIPOHU3-BOIHbIX
YIIJIEBOJIOPOIOB, U3 CIIUPTOB.
IIpumenenue aMuHOB B
(hapMmareBTHIeCKOi
MIPOMBIIIJICHHOCTH.
JemoHcTpanuu. OcHOBHbIE
CBOMCTBAa aMUHOB

XapaKTepu30BaTb METObL
HOJIy4EHHSI aMUHOB.
XapakTepu30BaTh
HOTPEOUTENILCKUE CBOHCTBA
U3y4YEHHBIX BEILECTB.
Habmroats 1 oImiCHIBATH
JIEMOHCTPHUPYEMBIE OIIBITH

1,2,3

ApomaTuueckue ApoMaTHYECKHE aMUHBL. OOBSICHSTE IEKTPOHHOE 1,2,3
AMHHBI AHWIMH KaK PEICTaBUTENh CTPOEHUE MOJIEKYI
apOMaTHYECKUX aMUHOB. apOMaTUYECKUX aMHUHOB.
CrpoeHue aHUIMHA. XapakTepu30BaTh Ba)KHEHILINE
B3anmHoe BIUSIHUE TPYIIIT XUMHYECKUE CBOWCTBA
aTOMOB B MOJIEKYJIE aApPOMATUYECKUX AMHHOB.
aHwivHa. BriusiHue [Tporuo3upoBaTh BO3MOXKHOCTh
3aMecTUTENeH B MPOTEKAHUSI XUMHYECKUX
apOMAaTHUYECKOM SIpe Ha peaxiuiiHa OCHOBE 3HaHUH 00
KHCIIOTHBIC ¥ OCHOBHBIC 3JIEKTPOHHOMCTPOCHHUHU
CBOMCTBA apUJIaMUHOB. BEIIECTB.
ITpuunnel ocnabneHust OOBSACHSATH MPOTEKAHUE
OCHOBHBIX CBOWCTB aHHJIMHA XUMHYECKUX PEAKIHH MEKTY
B CPaBHEHHHU C aMHHAMH OpraHUYECKUMH BEIIECTBAMH,
HpeNesIbHOro psija. UCTIONB3YsI 3HAHUS 00 X
XUMHUYECKHE CBOMCTBA MEXaHU3Max.
AHWJIMHA: OCHOBHBIC
CBOMCTBa (B3auMO/ICHCTBHE
C KUCJIOTaMH); PEAKLUU
3aMeIICHHS
B aPOMAaTHYECKOE SJIPO MnentuduuuposaTh 1,2,3
(ranoreHMpoOBaHKE apOMaTHYECKUE aMHHBI C
(B3aumoieiicTBre ¢ OpOMHON MOMOIIBIO KAUECTBEHHBIX
BOJIOW), HUTPOBAHHE peakuuii.
(B3auMozeiicTBYE C a30THOM ConocTaBisTh XHMHUUECKHE
KHCIIOTOH), CBOMCTBA apOMaTHYECKUX
cynb(dupoBaHue); AMHUHOB C 00JIACTSIMHU
OKHUCJICHUE;AJIKUIIMPOBAHUE MPUMEHEHUSL.
U alWIMPOBAHUE TI0 AaTOMY XapakTepu3oBaTh
azora). [lonyuenne aHuiIMHA MOTPEOUTEIILCKUECBOICTBA
(peaxius 3UHMHA). W3YUYCHHBIX BEILIECTB.
AHUJMH KaK ChIPbE ISt XapakTepu3oBaTh METObI
IIPON3BO/CTBA AHUIIMHOBBIX MOJTYYEeHUS aDOMAaTHICCKUX
KpacuTenei. AMUHOB.
CuHTE3Bl Ha OCHOBE aHWJIMHA. HccnenoBats cBoiicTBa
JleMOHCTpanuH. M3y4aeMbIXBEILECTB.
KauecTBennslie peakuun Ha Habmtonate 1 onuceiBaTh
AQHWINH. AHWINHOBBIE JIEMOHCTPHUPYEMBIE OITBITHI
KpacuTenu
Cepoopeanuyeckue Cepoopeanuyeckue Haswvieamw cepoopeanuueckue 1,23
coeounenus COeOUHeHUs. coeounenus no mpusUAaIbLHOU U
Ilpeocmasienue o MeANCOYHAPOOHOU HOMEHKIAMYpe.
cepoopeanuieckux ObvacHams s1ekmponHoe

coeounenusx. Ocobennocmu
UX CMpOoeHUs U CEOUCTSE.
3nauenuecepoopeanuueckux
coeounenuil

cmpoeHue MOAEKYI U3Y4eHHbIX
sewgecme. Xapaxmepuzosamo
BAdICHETUE XUMUYECKUE
CBOUCMBA CEPOOPSAHUYECKUX
coeounenul.

Obvsachame npomexkanue
XUMUYECKUX PeaKyuil MenNcoy
Op2aHUYECKUMU BeUecmeamil,
UCNONb3YA 3HAHUS 00 UX
MeXaHuzMax.
Jemoncmpuposams nonumariue
3HAYEHUS. CEPOOPSAHUYECKUX
coeounenu.




Conocmaename xumuueckue
CBOUCMBA CePOOP2AHUUECKUX
coedunenutl ¢ obaacmamu
NPUMEHECHUSL.
Xapaxmepusosame
nompebumensckue ceolcmed
U3YUCHHBIX BeLecms

I'eTepormknnyeckue T'erepormkibl. @ypan u OOBSICHSITB IEKTPOHHOE 1,23
COC/IMHEHHUS MUPPOJT KaK MPEACTABUTENN CTPOCHUEMOJIEKYII
MATUYWICHHBIX T'€TEPOLIUKIIOB. M3YYCHHBIX BELIECTB.
IIpupona apomaTryHOCTH XapaxkTepu3oBaTh Ba)KHEHIIINE
MATHYWICHHBIX T'€TEPOLUKIIOB. XHUMHYECKHE CBOICTBA
DJEeKTPOHHOE CTPOCHUE reTepOLIMKINYECKIX
MOJIEKYJIbl IUPPOJIa, COEIMHEHUH.
apOMAaTUYECKUI XapakTep OOBACHATH MPOTEKAHUE
MoneKyibl. KucnorHeie XUMHYECKUX PEaKi MEexXIy
CBOIcTBa UppoIA. OpPTraHMYECKHMH BEIIECTBAMH,
JemoHcTpanyuu. O6pasisl UCIIOJIb3YsI 3HAHUS 00 UX
reTePOLMKINYECKUX MEXaHU3Max.
COC/IMHEHN N [IporHo3zupoBaTh
BO3MO)KHOCTB NPOTEKaHHS
XHUMHYECKUX peaKlniiHa
OCHOBE 3HaHHI 00
3JIEKTPOHHOMCTPOEHUHU
BEILIECTB.
Xapakrepu3oBathb
HOTPEOUTENILCKHUE CBOWCTBA
M3YUYCHHBIX BELIECTB
[lecTnunennsie IMupuanH Kax npencTaBUTElb OOBACHSTH 3JICKTPOHHOE 1,2,3
TeTEPOLIMKITBI IIECTUWIECHHBIX I'€TEPOLIUKIIOB. CTPOCHUEMOJIEKYII
DJEeKTPOHHOE CTPOCHUE W3YUYCHHBIX BEUICCTB.
MOJIEKYJIbI MUPHUIMHA, XapakTepu30BaTh BaKHEHUIINE
apOMaTHUECKU XapaKTep XUMHUYECKHE CBOMCTBA
MosieKybl. OCHOBHbIE reTepOLUKINIECKIX
cBoiicTBanupuarHa. Pasnnune B COETMHEHUH.
HPOSIBJIIEHUN OCHOBHBIX CBOWCTB OOBSCHITH NPOTEKAHUE
nMppona XUMHYECKUX PEAKLUH MEXIY
Y TUPUJIIHA. OpraHUYECKUMHU BEIIECTBAMH,
Peaxkuun nupuauHa: UCIIONB3YsI 3HAHUS 00 UX
NEKTPOPHUIBHOE 3aMEIIECHHE, MeXaHH3Max.
THJPUPOBAHNUE, 3aMEIICHNEe [Iporuo3upoBatb
aTOMOB BOZIOPO/ia B BO3MOXXHOCTb IPOTEKAHUS
OL-TIOJIO’KEHUH Ha XUMHYECKUX peaKkuuitHa
ruapokcorpymmy. [ lnkomuHb OCHOBE 3HaHHH 00
1 UX OKUCJICHHE. 9JIEKTPOHHOMCTPOEHUHI
Kemo-enonvuan maymomepus BEILIECTB.
0L-2UOPOKCUNUPUOUHA. OOBSCHSThH BIMSHUE U3YyYCHHBIX
[pencraBnenune 06 nMuma3o0Ie, BEILIECTB U 110 aHAJIOTUH C HUMU
nunepuoure, TMPUMUAANHE, HEM3Y4EHHBIX NPE/ICTaBUTENEH
HUKOMuUHe, amponune, MypuHe, TOMOJIOTHYECKUX PSAIOB Ha
IIyPUHOBBIX M MHPUMHINHOBBIX | IKHBBICOPTAHU3MEI.
OCHOBaHHSIX Xapaktepu3oBath
OHOJIOTMYECKYIOPOJIb
W3YYECHHBIX BEIIECTB
Pewenue 3a0auu Buinoanenue ynpasicnenuii no Hcnonvzosams ancopummol npu 1,23

BbINOIHCHUE
YRpasicHeHuu

no meme «Azomu
cepocoodepaicaujue
opeanuyeckue
seuecmeay

meme «Azomu
cepocoodepoicaujue
OpeaHuyecKue eeuecmeay, Ha
cocmasieHue ypagHeHutl
Peaxyuil,cCoomeemcmeyouux
3A0AHHBIM CXeMaM,
COOepICaUM HeU3BeCHbIE
sewecmea. Pewenue 3adau

PpeueHuu 3a0au.
Cocmasnams ypaeHenus no
3A0aHHbIM cxemMam
npespawenuil. [Iposooums
pacuemvt no XuMU4eCKumM
Gopmynam eewjecms u
VPABHEHUAM XUMUUECKUX
peaxyutl




O6ob6iaroree
MIOBTOPEHHUE IO TEME
«A3zotH

3aJaHus 0 COCTABICHUIO
YPaBHEHUH PEAKLM C
y4acTHUEM a30TH

CucreMatu3upoBaTh 1
00001IaTh MOJTyYeHHBIC 3HAHUS
0 CTPOEHUH, CBOMCTBAX,

1,2,3

cepocozepKale CepocomepKaIINX MOJTYIeHUH U IPUMEHCHUU
OpraHUYeCcKHe OPraHUYECKHUX COCTUHEHHIA; a30TH CepPOCOIePIKAIINX
BEILIECTBA» PEaKINii, WILTIOCTPHUP YIOIIIX OPraHUYECKHX COSTUHEHHH.
TEHETUYECKYIO CBSI3b MEXY CocraBinaTs 00o0Iaromme
aumMu. CocTaBiieHHe cxeMbl. OTIMCHIBATH
ypaBHEHHUH MO 3a/IaHHBIM TEHETUYECKUE CBSI3U MEXY
CXeMaM IpeBpalieHuit W3y4EHHBIMH KJIaCCaMU
OPTaHHYECKUX COCTUHCHUI.
[TpoBOIUTH pacyeThl 1Mo
XUMHYECKUM (hopmyaam
BEILIECTB U YPaBHEHHSIM
XUMHYECKUX PEeaKIHi
TEMA 6. BUOJIOTMYECKMN AKTUBHbBIE
BELLECTBA (16/21)
OO6mas O6mas popmyna XapakTepu3oBaTh COCTaB 1,2,3
XapaKTepUCTHKA YTIICBOJIOB. YIIIEBOJIOB M IX
YIJIEBOOB Kiaccugukanys yrieBosios. KJTaCCH(DUKAIIHIO.
MoHo-, onurou ITporHo3upoBaTh CBOHCTBA
TIOJTCaXapHIBL. HEU3Y4ICHHBIX BEIIECTB MO
Ipumenenue u AHAJIOTUH C U3yYCHHBIMU
Ouonornygeckas poib BEIIIECTBAMH TOTO e
yrieBonoB. OKucieHrne TOMOJIOTHYECKOTO Psifia.
YIIIEBOJIOB — MCTOYHHK PackpbiBaTh OHOIOTUYECKYIO
9HEPIHMKUBBIX POJIBYTIIEBO/IOB
OpraHH3MOB
Crpoenue duznyeckue cBOMCTBA U XapakTepu30BaTh CBOWCTBA 1,2,3
MOHOCaXapHIOB. HAXO0X/ICHHE YTJICBOJIOB B TJIFOKO3BI KaK BEIIECTBA C
JIuneinble u npupoze (Ha MprUMepe TIHKO3bI JIBOWCTBEHHOW (PyHKITMEH
LUKJINYECKUE u ppyxrossl). Jluneitnas u (anmpIerugocnupra).
CTPYKTYpbI LUKIMYecKasi GOPMBI [TIIOKO3bI U OOBSCHSTB 3JICKTPOHHOE
bpykTO3BL. [Tupanosvt u CTPOCHUEMOJIEKYJI IIIOKO3bI U
dypanosvi. Dopmynsl Ouiepa u puOO3bI.
Xeyopca. [lonsrue o CpaBHHMBAThH CTPOCHHUE U
TayTOMEPUH KaK BHUIE HU30MEPUH CBOMCTBArIIOKO3bI U
MEXKY UKITMYECKON U (hpyKTO3BI.
JIUHEeHHOoH hopmamu. XapakTepu3oBath
DpyKTO32 KaK M30MEP IIFOKO3BI. OMOIOrNYeCKYIOPOIIb
Pubo3a u nezokcupubosa. W3YUYCHHBIX BEIICCTB.
JleMOHCTpanuH. HccnenoBats cBoiicTBa
PacTBOpUMOCTBYTIIEBOIOB B U3y4aeMbIXBELIECTB.
BOJIE U ATAHOIIE. HaOmtonate 1 onuceiBaTh
JlaopaTopHslii onbIT 11. XUMHYECKHE PEAKLIUU C
CBOICTBaTrIIOKO3BI MIOMOILBIO POITHOTOSI3bIKA U
S3bIKA XUMUH.
Co0nroiaTh MpaBuia u
TpreMbl 0€30MaCHON PabOThI
C XUMHYECKUMH BELIECTBAMHU
U J1a00OpaTOPHBIM
000pyI0BaHHEM
XUMHYECKHE XUMHUECKHE CBOICTBA XapakTepu3oBaTh CBOMCTBA 1,2,3
CBOICTBa TJIIOKO3BI: OKHCIICHUE XJIOPHON TJIIOKO3bI KaK BEIeCTBa C
MOHOCaXapHuaI0B i OPOMHOM BOJIOM, OKUCIICHHE JIBOUCTBEHHOMW ()yHKITUCH

a30THOM KHUCJIOTOH,
BOCCTaHOBJICHHE B
MEeCTUATOMHEBIHN CITHUPT,
ayuauposanue, arKuIuposanue,
M30MepH3alysl, KaueCTBEHHbIC
peaKIy Ha TIIOKO 3y
(9KCIIepUMEHTAIIBHBIC
JIOKa3aTeNIbCTBA HAJTHIMS
QJIBAETUIHON U CIIUPTOBBIX
TPYII B TIIIOKO3€), CTUPTOBOE H
MOJIOYHOKHUCIIOE

(anmpperngocnupTa).
IIporuno3upoBath
BO3MOXXHOCTH TP OTEKAHUS
XUMHYECKHUX peaKIniHa
OCHOBE 3HaHHH 00
QIIEKTPOHHOMCTPOCHUHU
BEILIECTB.

OOBSCHSTH MPOTEKAHUE
XUMHYECKUX PEAKIHi MEXKIY
OpTraHUYECKUMH BEIIECTBAMH,
HCTIONB3YS 3HAHUS 00 UX
MEXaHU3MaX.




Opoxenue. I TMKO3UIHBIN

THJIPO CHJI, €T0 crielupuuecKrne
cpoiictBa.[lonsTre o
rnuko3ugax. [lonsTueo
TIIIOKO3U/1aX, MX HAXOXKJICHUN

B nipupoze. [lonyuenne riaroKo3sl.
JlaGopaTopHbIii onbIT 11.
CBoiiCcTBarIIOKO3bI

ComnocTaBsITh XUMUUECKUE
CBOWCTBA TJTIOKO3EI C 00JIaCTSIMU
[PUMEHEHUSL.
VnenTruImpoBaTh III0K03Y C
HOMOILbIO KaYECTBEHHBIX

peakiwii. Habmroath 1 onuchIBaTh
XUMHUYECKHE PEAKIINH C TIOMOILBIO

POTHOTOSI3BIKA U SI3bIKA XUMHH.
Co0uro1ath mpaBuiia U MPUEMBI
Oe3omnacHoii paboThI ¢
XUMHYECKUMH BEIIECTBAMH U

1,2,3

71a00paTOPHBIM
00opyOBaHHEM
Jucaxapupt Jucaxapuasl. Caxaposa Kak OOBACHIATH MEXaHU3MBbI 1,23
MIPEICTABUTENb 00pa30BaHMs IHCaXapHIOB.
HEBOCCTAHABJIMBAIOIIIX XapakTepu3oBaTh BaKHEHIIIE
nucaxapuaoB. CTpoeHue, XUMHYECKUE CBOWCTBA
(usMYeCKre U XUMHYECKUE ncaxapuoB. OMUCHIBATH
CBOICTBa caxapo3bl. ['uaponus MPOMBIIIJICHHOE TIOJTyICHHE
Jqucaxapuios. [Tonyuenue caxapa €axapo3bl U3 MIPUPOTHOTO CHIPhSI.
W3 CaxapHOW CBEKJIBI. ConocTaBisTh XMMHUUECKHE
IpumeHeHue caxaposbl CBOW-CTBa JTCaXapHIIOB C
00JacTSIMU IPUMEHEHMUS.
XapakTepHu3oBaTh
OMOJIOTNYECKYIOPOITh
JIcCaxapH0B
[Tonmucaxapubt Tlonucaxapunel. Kpaxmann, CpaBHHMBATH CTPOCHHUE U 1,2,3
TJIMKOTEH U I[eIUTF0JI03a KaK CBOICTBaKpaxmajia u
OUOJIOTNYECKUE TTOJTHMMEPHI. LIEIUTIOJIO3bI.
Kpaxmai kak cMech aMUII03bI XapakTepu30oBaTh BaKHEHIIINE
U aMUJIONIEKTHHA, €r0 XUMHYECKHE CBOMCTBA
¢dusnueckue cpoiicta. Xum MOJINCAXAPHUIOB.
YecKHe CBOMCTBA Kpaxmana: ConocTaBisTh  XUMHYECKHE
THPONN3, KAYeCTBEHHAS CBOIWCTBa MOJICAXapHAOB C
peaKLusic MOJIOM U ee 00aCTSIMUIPUMEHEHHSL.
HpUMEHEHHE JUIs HaOnionate 1 onuceiBaTh
OOHapyXeHusl KpaxMalia B CaMOCTOSITENBHO IPOBOUMBIE
HPOAYKTaX MUTAHMS. XUMHUYECKUE PEAKINH C
Lenronosa: ctpoeHue u MOMOILBIO POAHOTO SA3bIKa U
(usnueckue cBoicTBa. SI3bIKA XUMHH.
XuUMHUYEeCcKHe CBOMCTBA XapakTepu3oBaTh
LEJUTIOJIO3bL: THIPOIIN3, OMOIOrNYeCKYIOPOIIb
00pa3zoBaHuE CIOXKHBIX 3(PUPOB. MOJTMCAXaPH/IOB.
IIpumenenune kpaxmana u Wnentuduuupoats Kpaxmal ¢
nesmtoo3sl. [Ipaktuyeckoe MOMOILBIO KaYeCTBEHHBIX
3HAYCHHUE MOJINCAXAPUIOB. peakuuii. CoOmoaaTh npaBuiia u
JlaGopaTopHbIi OIBIT. npueMsbl 6e30macHoi padoThI ¢
Ompenenenue KpaxMaia B XUMHYECKUMH BELIECTBAMH U
MPOAYKTAX MUTAHUS 11a00paTOpHBIM 000PYI0BAHUEM
[TpakTnyeckas ITpuroroBieHne KpaxMaabHOIO TTpoBOaUTE XMMUYECKUI 12,3
pabora Ne 7. kieiicrepa. KauectBeHHas SKCIEPUMEHT I10 THPOIIU3Y
«'upponus peakmusiHa Kpaxmain. ['maponms Kpaxmana.
Kpaxmaay Kpaxmaya BKHCIOH cpelie Ipu Habmtonate 1 onuceiBaTh

KHISTYEHUH PAacTBOpA.
DKCIIEpUMEHTATILHOE
TIOATBEPKJICHUE PEAKIIUU
THAPONIN3a Kpaxmasa

CaMOCTOSITEIILHO POBOAUMBIC
OIBITHI C TIOMOIIIBIO POIHOTO
SI3bIKA M SI3bIKA XUMHH.
Co0ro1aTh paBuia u
MpreMbl 0€30MacHON pabOTHI ¢
XUMUYECKUMH BEILICCTBAMH H
n1a00opaToOpHBIM
000opyI0BaHEM




Pemenue 3agaun
BBITIOJTHCHHE
YIpaKHEHUH

10 TeMe «YTJIEBO
JIBI»

Beimonnenne ynpa)xxHeHUH 110
TEME

«YTneBoap», Ha COCTABICHHAE
YpaBHEHUH peakuui,
COOTBETCTBYIOIINX 33JaHHBIM
cXeMaM, COAEPKaIINM
HEU3BECTHBIE BEILECTBA.
Pemrenne 3anau

Hcnons3oBaTh anropuT™el Ipu
pelIeHnH 3a1a4.

CocTaBisTh ypaBHEHUS 110
3alaHHBIM CXeMaM
IPEBPALCHUI.

IIpoBoauTk pacders! O
XUMHYECKIM (hopMyTaM
BEIIECTB U yPaBHEHUAM

1,2,3

XUMHYECKUX PEaKIHi
JKupsl u Macia JKupbI Kak ClIOXHBIE 3DUPBI XapakTepu3oBaTh 1,2,3
TIIAIEPUHA ¥ BBICIINX 0COOCHHOCTHCBOICTB
KapOOHOBBIX KHCIIOT. JKHPOB Ha OCHOBE MIX
PactuTensHbIC U )KUBOT HbIE CTpOEHHUS (FKUPBI KaK
XKHPBL, UX cocTaB. Pu3nyeckue CIIO’KHBIEd(PUPBI
CBOWCTBA XKHPOB. XUMUYECKHE TIIAIEPUHA W BBICIINX
CBOICTBA KHPOB! KapOOHOBBIX KHCIIOT).
THAPHAPOBAHUE, OKHCIICHHUE. XapakTepHu3oBaTh BaXHeHIHE
I'maponmn3 wim oMbIIeHNne XUMHYECKUE CBOWCTBA KHUPOB.
JKHPOB KaK C110co0 XapakTepu3oBaTh 001aCTU
MIPOMBIIIICHHOTO MOTY4CHHS NPUMEHCHHS JKUPOB U UX
CcoJIell BBICITMXKapOOHOBBIX OMOJIOTNYECKYIOPOJIb.
kuciot. I'maporennsanus Habmronate 1 onmcheIBaTh
xupoB. [IprMeHeHNE KUPOB. CaMOCTOSITEIIFHO TIPOBOUMBIC
MBUIA KaK COJIM BBICIIAX OTIBITHI C TIOMOIIIBIO POTHOTO
KapOOHOBBIX KHCIIOT. Mororie S3BIKA M 3bIKA XUMHH.
CBOICTBA MBLIA. Cobmroath paBmiia 1
JIaGopaTOpHBIii OMBIT. npreMbl 0e301macHoi paboThl
JKupsl 1 NXCBOHCTBA C XUMHUYCCKUMH BEIECTBAMU
1 1a00paTOPHBIM
000pyIOBaHHEM
AMJHOKHUCIIOTHI Cocras, CTpOCHHUE U XapakTepu3oBaTh BaKHCUIIINE 1,2,3

HOMEHKJIATypaaMHUHOKHUCIIOT.
T'omonoruueckuii psig
MPEeACIBbHBIX AMUHOKHUCIIOT.
H3zomepus npedenvhblx
amurnoxuciom. Onmuyeckas
usomepusi.

dusnyeckue CBOMCTBA
MpeACTbHBIXaMHUHOKHCIIOT.
OcHo6HbIE AMUHOKUCTIOMbL,
obpazyrowue berxu.

CriocoObl IOJTy4eHHS
AMHHOKHCIIOT. AMUHOKHCIOTHI
Kak am(oTepHbIe OPraHMYECKHUE
COC/IMHEHHUSI, PABHOBECHS B
pacTBopax aMHHOKHCIIOT.
CBoiicTBa aMUHOKHCJIIOT:
KHUCIIOTHBIE M OCHOBHBIE
CBOICTBA; allMIIMPOBAHNE
AMHUHOTPYIIIBL;, dTeprduKaIus;
peaKLru C a30TUCTON KHCIOTOM.
KauecTBennrie peaknnu Ha
AMHHOKHCIIOTBI C THIPOKCHIOM
memu (1), huneuopumnom,

2,4 -Ounumpogpmopbdenzonom.
Crienuuyeckre KaueCTBEHHbIC
peaKInu Ha apOMATHYECKHE U
TeTEePOLIMKINYCCKHE
AMHMHOKHCIIOTHI C
KOHIIEHTPUPOBAHHOW a30THOU
KHCJIOTOM, Ha IIUCTENH C
arieratom ceura (I7).
Buonornueckoe 3HaueHue o
aMuHOKHCIIOT. O0macTi
MIPUMEHEHUS] AMUHOKHUCIIOT.
JemoHcTpanuu. O0pasib
aMHHOKHCIIOT

XUMHYECKHE CBOMCTBA
AMHHOKHCIIOT.
Xapakrepu3oBaThb
AMHHOKHCIIOTBIKAK
aM(oTepHbIC OPraHUYECKHUE
COCIIMHEHHSI.
XapakTepu3oBaTb (DyHKIUH,
00J1aCTH PUMEHEHHS
AMHMHOKHUCIIOTH UX
OHOJIOTHUYECKYIO POJTb.
Habmronath qeMoHCTprpyeMble
MaTepHuabl




[entuabt Ilentuapl, ux cTpoeHue. XapaxkTepu3oBaTh CTPOCHHE U 1,2,3
IlenTuaHas cBsI3b. AMUIHBIA Ba)KHCUIIINE XUMUYCCKHC
XapakTep MeNTUIHON CBA3H. CBOMCTBAICITH/IOB.
Cuntes nentuaos. ['naponus OOBSACHATH MEXaHU3M
MIeNTU/IOB 00pa30BaHUIH XapaKTep
MENTH/IHOW CBSI3U
Benku Benku xak npupoaHsie XapakTepu3oBaTh OCIKU KaK 1,2,3
o6uononumepsl. CocTaB U CTPOSHUE TIOJTUITCITU/IBI.
0EeJKOB. OnuckIBaTh CTPOCHHUE U
Iepsuunas cmpyxmypa 6eixos. CTPYKTYpBIOETKA.
Xumuueckue memoowt Xapakrepu3oBath QyHKIIHH,
YCMaHoG1eHUs, AMUHOKUCTIOMHO20 00J1aCTH IPUMEHEHUSI OEIIKOB U
cocmasa unociedo8amenbHOCH. UXOHOJIOTHYECKYIO POJIb.
DepMeHTATUBHBIN THAPOIH3 WnentuduuupoBaTh OSIKH ¢
OenxoB. BropuuHas cTpykTypa MOMOLIBIO KaYEeCTBEHHBIX
0€JIKOB: O-CIIUpPAJb, peakimit. HaGmonats n
B-c’[‘py}('rypa_ TpeTI/I'-IHaﬂ u OIIMCBIBATH CaAaMOCTOSATCIIBHO
YeTBEPTUYHAS CTPYKTypa OEJIKOB. IIPOBOJUMBIE XUMHIECKHE
JucynbbuaHbe MOCTUKU U pcakunu € IOMOIIbIO POAHOI0
MOHHBbIE U SI3bIKA U A3bIKA XUMHUU.
BaH-JIep-BaalbCOBBI CO6J'IIO,Z[3.TL npaBuiIa 1
(runpod 0OHbBIE)B3aMMO/ICHCTBHSI. npreMbl 6e30I1aCHOH PabOThI
XVMHUECKHE CBOUCTBA OEIIKOB: C XMMHYECKUMH BELIECTBAMH
TUIPOJIN3, ICHATYypalys, ¥ J1abOpaTOPHEIM
Ka4yeCTBEHHBIE (L[BETHBIC) PEAKLIUU 00opynoBaHreEM
Ha Oernku.
Buonoruueckue GyHKImu OENKOB.
Jla6opaTopHbIi onbIT 12.
I{BeTHBICpEaKIMy OCIKOB
CrpykTypa HykIienHOBBIC KUCITOTHI. XapakTepu3oBaTh HYKJICHHOBBIC 1,2,3
HYKJICHHOBBIX Hyxneozunpl. HykneoTu sl KHCIIOTHI KaK MPUPOHBIC
KHCJIOT HyKIIeMHOBBICKUCIIOTHI KaK MIOJIUMEPHI.
npupoHbie onumepbl. CoctaB u OnuckIBaTh CTPYKTYPHI
CTPOCHHE HYKJICHHOBBIX KHUCIIOT HYKJICMHOBBIX KHCIIOT.
(JIHK u PHK). I'uap nu3 CpaBHHBATh CTPYKTYPHI
HYKJIEHHOBBIX KUCTIOT 0€eNKOBH HYKJIEHHOBBIX
KHUCTIOT.
OmnuceiBath crpoenne JJHK u
PHK.XapakrepuzoBathb
Ba)KHEHIINE XUMUYECKHE
CBOMCTBA HYKJIEHMHOBBIX
KUCIIOT
Buonoruueckas Posib HyKJIIEHHOBBIX KHCIIOT B OnepupoBaTh MOHITUAMH 12,3
poinb JKU3HEACSTEIHOCTH OPraHU3MOB. «PETUTHKALIUS,
HYKJIEMHOBBIX Oynkuun ITHK n PHK. «TPAHCKPUTIILIUS Y,
KHCIIOT KomruiemeHTapHOCTb. (TPAHCIALHS,
I'enernueckuii ko «KOMILJIEMEHTapHOCThY,
«vatpuunas PHK»,
«rpancnoptHas PHK»,
«pubocomHuasi PHK».
OmnuceiBate Gynkuun JJHK u
PHK.PackpsiBath
OHMOJIOTMYECKYIO POJIb
HYKJIEUHOBBIX KUCIIOT
[TpakTnueckas Pemenne xkauecTBEHHBIX 3a/1a4 Ha TTpoBOIUTE XUMUYECKUI 1,2,3
pabora Ne 8. pacno3HaBaHHE KUCIOPOICOAEpKaA 9KCIIEPUMEHT IO
«Mneatudukanms [IMX OPTaHUYECKUX COeTUHEHUI pacno3HaBaHHUIO
OpPTraHUYECKHX KHCIIOPOZICOAEPIKAIIIX
BEILIECTBY OPraHUYECKUX COETUHEHH.

HaGnronare 1 onuceIBaThH
CaMOCTOSITETLHO TIPOBONMBIE
OITBITHI C TIOMOIIBIO POIHOTO
SI3BIKA W S3BIKA XMMHH.
Co0ro1aTh paBuia U
npueMbl 0€30MacHON paboThI
C XUMHUYECKUMH BEIIECTBAMHU
1 J1a0OpATOPHBIM
00opyIoBaHHEM




O6ob6iaroree
MOBTOPEHHUE 10
TEMaM

3aJaHus 110 COCTaBIICHUIO YPaBH
HUI peaKknuil ¢ y4acTUEM a30TCO
JIepKAIMNX U OHOIOTHIECKU

CucreMatu3upoBaTh 1
00001aTh MOJTyYeHHBIC 3HAHUS
0 CTPOEHUH, CBOMCTBAX,

1,2,3

«A3soTcoepkaniye AKTHBHBIX OPTraHUYECKHX BEIIECTB. MOJTYICHUH U IPUMEHCHUU
7 OMOJIOTHYECKU CocraBiieHre ypaBHEHHI 110 3a]1aH A30TCOJIEPIKAIINX H
AKTHBHbBIE HBIM CXeMaM MpeBPaIeHHU. OHMOTOTMYECKH aKTUBHBIX
OpraHU4ecKHe PacyeTs! 10 XuMHIECKUM (OopMy- OpraHUYEeCKHUX BEIIECTB.
BEIIECTBA» JIaM BEIIECTB U ypaBHEHUSAM CocraBsats 06o0maronme
XUMHYECKUX PEaKIUi cxeMbl. [IpOBOAMTH pacyeTh
MO XMMHUYECKUM (opMyliamMm
BEILIECTB U YPAaBHEHHSIM
XUMHYECKUX PEaKIHi
Konrponbhas Kontposns 3HaHuii o Teme Ocy1ecTBIsATh 1,2,3
pabora Ne 4 o «A3zorcozaepxaiiye u MIO3HABATEIBHYIO PE(IICKCHIO
Teme OUOOTUYECKH aKTUBHBIC B OTHOIIICHUH COOCTBEH-HBIX
«A3soTcoepxariue OpraHUYECKHE BEIIECTBAY JOCTYDKEHUH B TIpoliecce
1 OMOJIOTHYIECKU peleHust yaeOHbIX 1
AKTUBHbBIC MO3HABATEIHHBIX 3214
OpraHU4eCcKHe
BEIIECTBA»
TEMA 7. BbICOKOMOJIEKY/IAPHbIE
COEAMHEHUMA (6)
TTonumepbt OCHOBHbIE MTOHSITHS OrnepupoBaTh MOHATUAMH 1,2,3
BBICOKOMOJIEKYJISIPHBIX «MOHOMEPY, KIIOIHMEPY,
COCTMHEHUI: MOHOMED,TOJIUMED, «COTIOJIMEDPY,
CTPYKTYpHOE «CTPYKTYPHOE 3BEHOY,
«CTETeHb
3BEHO, CTETICHb MOJMMEPU3ALIUH. MOJTUM EPU3ALIUI, 1,2,3
OCHOBHbIE CITOCOOBI TIOTYICHUSI «OTTUMEPU3ALTHS»,
BBICOKOMOJIEKYJISIPHBIX «TIOJIMKOHACHCALHS.
COETMHEHUN: peaKIiu XapakTepu3oBaTh peakuuu
HOJIUMEPU3ALMU U HOJIMMEPU3ALIN U
HOJIMKOH/IEHCAIH. MOJIMKOH/IEHCAIINN KaK
Cononumepusanus. CTpoeHue u CIOCOOBI TMOTY4YCHHS
CTPYKTYypa MOJIUMEPOB. BBICOKOMOJIEKYJISIPHBIX
3aBHCUMOCTb CBOWCTB MOJUMEPOB COETMHEHUH.
OT CTPOCHHSI MOJICKYJI OOBACHSITH CBSI3b CTPOCHHS
MOJIUMEPA C er0 CBOWCTBAMU
[TonumepHsbie Knaccugukanus nonumepos: XapakTepu3oBaTh CBOHCTBA 12,3
MaTepHabl IUIaCTMAcChl (IUTACTHKH), 3JIacCTOME M3YYCHHBIX MOJMMEPHBIX
Pl (KaydyKu), BOJTOKHA, KOMITO3THI. MaTepuanoB.OnuckBaTh
CoBpeMEHHbIE M1aCTMACCHI CBOMCTBA, CIIOCOOBI MOJTy4CHUS
(rmactuku) (MOMMATUIICH, U MIPUMEHEHUS U3YYCHHBIX
MIONANPOIUIICH, TONUCTUPOT, MOJIMMEPHBIX MaTepHAJIOB.
MIONMBUHWIXIIOPHU, (TOPOILIACT, XapakTepu3oBaTh
noJMATHIIeHTepedTanar, akpui- MOTPEOUTEbCKHUE CBOMCTBA
Oyranu- M3Y4YEHHBIX BELIECTB
€H-CTUPOJIBHBIN TIACTHK,
MOJIMKApOOHATHI).
Tepmoruactuanble n
TEPMOPEAKTUBHBIE TIOTUMEPEI.
DdenonpopManbaEruIHBIE CMOJBL.
KommosutHbie maTepuasl.
Ilepcnexmusol ucnonvzoganus
KOMNO3UMHBIX MAMepuaos.
Yenennacmuxu
[NonmumepHsie BonokHa, ux xiaccupukanys. XapakTepu30BaTh CBOHCTBA 1,23
MaTepuabl [pupoaHbie U XUMIYECKUE M3y9IEHHBIX MOJTUMEPHBIX

BOJIOKHA. I/ICKyCCTBeHHLIe nu
CHUHTETHY CKHE BOJOKHA. [loHsATHE
0O BUCKO3€

MaTtepuanoB.OMuChBaTh
CBOICTBA, CITOCOOBI MOTYdEHHUS
Y IPUMEHEHHsI U3y9eH-




7 alleTaTHOM BOJIOKHE.
IonmmdupHsle u
MOJIMAMHUIHBIE BOJIOKHA, UX
CTPOEHHE, CBOWCTBA.
IIpaxTuueckoe
UCIIOIb30BaHUE BOJIOKOH.
Onacromepsl. [Ipupoaublii
Y CHHTETHYECKHI KayqyK.
Pesuna u 500HUT.
IIpumenenue monumepos.
Cunmemuyeckue nIeHKU.
Membpuwvi. Hosvle
mexHono2uU OanbHeue20
COBepUIeHCMBO8aHUS
NONUMEPHBIX MAMEPUATIOB.
JeMoHcTpanuu.

OO0pa31pl IIaCTUKOB.
Kostekiust BOJIOKOH.
Tlonmukonaencanys
STUJIEHIVIUKOJIS C
TepedTaneBoil KHCIOTOMH.
JlaGopaTopHbIii onbIT 13.
OTHOIICHNE CHHTETHYECKUX
BOJIOKOH K PacTBOpaM KUCIOT
1 L1eJI0YEN

HBIX TIOJTMMEPHBIX
MaTepHaoB.
XapaxTepu3oBaTh
HOTPEOUTENIbCKUE CBOHCTBA
W3YYCHHBIX BEIIECTB.
Habmroats 1 OIICHIBATS
JIEMOHCTPHpPYEMEIE
MaTepHabl ¥ ONBITHL
Habmroats 1 OIHCHIBATS
JIEMOHCTPHpPYEMBIE 1
CaMOCTOSITEIIEHO
HPOBOJIUMBIC XUMUYECKUE
PEaKIMIC MOMOIIBIO POHOTO
A3BIKA

U S3bIKa XUMUH.
Colurofath paBuiia u
npueMbl 0e30MacHOI
PpaboTBI C XUMHUYECCKHMH
BEIIIECTBAMH U
71a00paTOPHBIM
0o0opynoBaHHEM

1,2,3

IIpaxkTnueckas
pabora Ne 9.
«PacrioznaBanue
IJIaCTMACC

Pemrenne
SKCIIEPUMEHTANIBHBIX 33724
Ha pacro3HaBaHue
rJ1acTMace

IIpoBoauTh XUMUYECKHUI
SKCIEPUMEHT I10
PACIO3HABAHHUIO TIACTMACC.
Habnronate 1 oruceIBaTh
CaMOCTOSITEIIBHO MTPOBOMMBIC
OIIBITHI

1,2,3

C IOMOIIIBIO
POIHOTO sSI3bIKAK

SI3bIKA XUMHH.
Cobroath npaBuia u
npuemMbl 0e30macHon
paboThl ¢ XUMHYECKUMHU
BEIIECTBAMH U
11a00paTOPHBIM
000opyI0BaHHEM

1,2,3

[IpakTnueckas
pabota Ne 10.
«PacnoznaBanue
BOJIOKOHY

Pemenue
9KCIEPUMEHTAIILHBIX 33124
Ha Paclo3HaBaHKUE BOJIOKOH

TIpoBoauTh XUMHUECKU
9KCIIEPUMEHT IO
pacno3HaBaHHUIO BOJIOKOH.
HaOmtonate 1 onuceiBaTh
CaMOCTOSITENBHO
MPOBOJMMBIE OTIBITHI C
MOMOILBIO POJHOTO SI3BIKA
U SI3bIKA XUMHH.
Co0nroiaTh paBuia u
npuemMbl 0e30macHoN
paboThl ¢ XUMHYECKUMHU
BEILIECTBAMH U
n1a00opaToOpHBIM
000opyI0BaHHEM

1,2,3

3aKII0YUTENIbHBIN
YpoK

O06o00r111aro11ee MOBTOPCHUE 10

Kypcy
«OpranuyecKast XUMHsD

0060011aTh 3HAHUS 1
JIeTaTh BEIBOJIBI O
3aKOHOMEPHOCTSIX
W3MEHEHUI CBOWCTB
OpPTaHUYECKUX COSTUHEHHUI
B 3aBHCHMOCTH OT HX
CTPOCHHUSL.

Ocy1ecTBIATh
M03HABATEIBHYIO
pedIIeKCHIO B OTHOILICHUH
COOCTBEHHBIX TOCTHKEHHH
B TIPOLIECCE PEIICHHUS
y4eOHBIX U MTO3HABATEl
HBIX 337129

12,3

PesepBHOE Bpems

105

Bcero yacos




3.2.

TeMaTnuyecKoe NjaHMpoBaHUe Kypca «XUMHA. Yrny6/1eHHbIN
ypoBeHb.11 Knacc» 13 pacyeta 3 4 B HeZeso

3 4B Hegenmo (Bcero 105 4, U3 HMX 1 4 — pe3epBHOE BpeMA)

Kon-eo OcHOBHBIE
Yacos, XapaKTepucTMKa HaIpaBJIeHUs
OTBOJMMbIX Tema ypoka OcHoBHoe OCHOBHbIX BOCIHTATEIBHOI
Ha JaHHylo coaeprkaHue no BMOoB JIEATENBLHOCTH
Temy TemMamM AeATe/IbHOCTH
y4YeHuKa
(Ha ypoBHe y4ebHbIX
OEeNCTBUM)
105
TEMA 1. HEMETAJ1J1bl (31)
1 Knaccudukanuns Knaccudukanums Knaccuduumposats 1,2,3
MIPOCTHIX HEOPraHHMYEeCKUXBEILECTB. HEOpraHUYECKHUE BEIECTBa.
BELIECTB. DJIeMEHTbI METaJlIbI O600maTe 3HaHKUA U JIeNaTh
Bonopon 1 HEMETAJUIbl U UX BBIBOJIbI O 3aKOHOMEPHOCTSIX
IOJIO’KEHUEB U3MEHECHUICBONUCTB
Iepuonuueckoit HEMETAJIJIOB B IIEpHOJaX U
CUCTEME. rpynnax Ilepuonuueckoit
bnaropoausle (MHEPTHBIE) CHCTEMBI. XapaKTePU30BaTh
rasbl. O0mmas o011ue cBoicTBa 6J1aropoIHbIX
XapaKTepHCTHKA 3JIEMEHTOB (MHEPTHBIX) Ia30B.
riaBHOM noarpymmsl VIII IIporuo3uposarts cBolicTBa
rpynmnsl. OcobeHHoCTH BOJIOPOJIa U €r0 COENMHEHUH
XUMHYECKUX CBOMCTB. Ha OCHOBE 3HaHUH O
[Ipumenenue 61aropoxHbIX IlepuonuueckoM 3akoHe.
ra3oB. Bogopoa. [lonyuenue, XapakTepu3oBaTh HaXOXKIECHHE
(usnueckre U XMMUYECKHE B IIPUPOJIE, CBOICTBA,
CBOMCTBa (peaKuu OMOIOTUUECKYIO POJIb U
C METaJUTaMH U HEMEeTaJIaMHy, 0051acTH NPUMEHECHUS
BOCCTAHOBJICHUE OKCHIOB U BOJOPOJA.
coneil).I'uapunel. TorumBHbIE Habmnronate 1 onuckiBaTh
9JIeMEHTHL. /leMOHCTpaLuM. JIEMOHCTPHUPYEMBIE OITBITHI
T'openue Bonopona
1 T"anmorensl Tanorensl. OOmiast XapakTepu3oBaTh 00IIMe 12,3
XapaKTEepPUCTHKA FJIEMEHTOB cBoiicTBasnemMeHnToB VII
rnaBHOM noarpynmsl VIIrpynmst. TPYIIBI TTIABHOW MOATPYIIIIHI.
dusnueckre CBOMCTBA MPOCTHIX OOBSCHSITH 3aBUCUMOCTh
BEIIECTB. 3aKOHOMEPHOCTH CBOMCTB BEIIECTB OT UX
M3MEHEHHUS] OKUCIUTETIbHON COCTaBa U CTPOCHHUSI.
AKTHBHOCTH I'aJIOTEHOB B O0600uaTe 3HaHUA U AENaTh
COOTBETCTBUH C MX MOTOKECHUEM BBIBOJIBI O 3aKOHOMEPHOCTSIX
B NIEPUOINYECKOI TabHIIe. M3MEHEHUICBONCTB
T"anorenoBonopoast — TaJIOreHoOB.
TIOJIy4€HUE, KUCIIOTHBIE U IIpornosupoBaTh  CBOICTBa
BOCCTaHOBHTEIILHBIE CBOWCTBA. HEHU3YYCHHBIX JJIEMEHTOB M
T"anmorenoBomopopL, UX COCAUHEHUI Ha OCHOBE
TaJI0r€HOBOIOPOAHBIE KHUCIOTHI 3Haani o [lepuogmueckom
1 X COJIH. 3aKOHe.
INopsimok BeITECHEHHS IaJOr€HOB OOBSCHATH B3aUMOCBSI3U
M3PACTBOPOB r'aJIOreHUI0B MEX/1y HaXO)KICHHEM B
MIPUPO/IE, CBOMCTBAMH,
OHMOJIOTHYECKOM POJIBIO 1
00JIaCTSIMH TIPUMEHCHUS
M3y4aeMbIX BELIECTB
1 Xop XJ0p — mony4eHue B OOBSCHSITH 3aBUCHMOCTh 12,3
MIPOMBIIIJIEHHOCTH U CBOMCTBXJIOpA OT €ro
71a00paTOpUH, PEaKLIUH CTPOCHHUSL.
C MEeTaJUTaMH U OOBSCHITH B3aUMOCBSI3U
HEMeTaJJIaMU. MEX/1y HaXO)KICHHEM B
B3aumoneiicTBue xitopa ¢ HPUPOAE, CBOUCTBAMH,
BOJIOM U pacTBOpPaMH OMOIIOrNYeCcKON PONBIO U
menouent. [/ennotivexanuzm o0nacTsIMH TIPUMEHEHHS
peakyuu 83aumooeti- XJIopa.
CMBUSL X10Pa ¢ 6000POOOM. XapakTepu3oBaTh
Obezzapadicusanue numvesoll TPOMBIIIITIEHHBIEH
60001 x10pom. Xpanenue u nabopaTopHEIE CIIOCOOBI
TMPAHCNOPMUPOBKA XI0PA. TIOJTYIEeHUS XJIOPa.




JemoHcTpanum. [lonyuenue
XJ10pa(OIbIT B IPOOUPKE).

HccnenoBath cBOMCTBA
H3Yy4aCMbIXBCIICCTB.




JlaGopaTopHbIi OnbIT 1.
HOJ’Iy‘-IeHI/Ie XJiopa U U3Yy4CHUC
€ro CBOWCTB

Ha6monats
JIEMOHCTPHUPYEMBIE U
CaMOCTOSITEITEHO
TPOBOJIIMBICOITBITEI.
Habmonate xummudeckue
PEaKIMUU OIMUCHIBATH UX C
MOMOIIBIO PYCCKOTO SI3bIKA U
s3bIka Xumuu. CoOIronaTh
MpaBUJIa U MPUEMbI Oe30MacHon
paboThl ¢ XUMUYECKHUMHU
BEILIECTBAMH U JJAOOPATOPHBIM
000opyIOBaHHEM

Kucnoponusie
COCZTMHEHHS
xjiopa

Kucnoponusie coennHenus
xJ0pa. [ MIOXJIOpUTEI, XJI0paThl U
MepXJIOpaThl KAK TUITHIHBIC
okucnurenu./leMoOHCTpan .
OKHCIUTENbHBIE CBOWCTBA
pacTBOpa TUIOXJIOPHUTA HATPHSI.
JlaGopaTOpHbI ONBIT 2.
CBOMCTBaXJIOPCOIEPIKAIINX
orOenuBarenei

XapakTepu3oBaTh CBONCTBA

KHUCJIOPOAHBIX COeIMHEHUHN XJiopa.

ConocTaBysTh XUMHUYECKHE
CBOMCTBA KUCIOPOTHBIX
COCTMHEHHH XJIOpa ¢ 00IaCTSIMHU
npumenenus. Mccnenosarts
CBOICTBA N3y4aEeMbIXBEIIECTB.
Hab6mromats
JIEMOHCTPUPYEMbIE U
CaMOCTOSITEILHO
MPOBOTUMBICOITBITHI.
Habmromate XUMHUECKHE
PEeaKIUKU OTHCHIBATE UX C
MOMOIIBIO POJHOIO A3bIKA U
SI3BIKA XMMUU.

1,2,3

Coburoath MpaBuiia U MPUEMBI
Oe3omacHoii paboTHI ¢
XUMUYECKUMH BEIECTBAMH H
71a00paTOpHBIM 000PYIOBAHUEM

X110poBOAOPO.
ComstHas
KHCIIOTa

XJopoBoaopog —
MOJTY4EHHE, KUCIIOTHBIC U
BOCCTAHOBUTEIHHBIE
cBoiictBa. CojsiHas KUCIIOTa
u ee coiu. KauecTBeHHbIE
peaxIMy Ha rajoreHUI-HOHBI

OOBACHSTH 3aBUCUMOCThH CBOMCTB
BEILIECTB OT UX COCTaBa U
ctpoenust.IIporao3uposartsb
CBOMCTBA COEAMHEHUH HAa OCHOBE
3HaHui o [lepuognueckom
3aKOHE.

XapakTepu3oBaTh CBOMCTBA
XJIOPOBOJIOPO/IA U COISTHOM
KUCIIOTBI.

CorocTaBsITh XUMUUECKHE
CBOICTBa XJIOPOBOJIOPOZA U
COJISTHOM KHCIIOTHI ¢ 00JacTsIMU
MPUMEHEHUSL.

XapakTepu3oBath
MPOMBIIITICHHBIEN J1a00paTOpHbIE
CIOCOOBI TONTYYEHHS COJISTHON
KUCIIOTBI

1,2,3

dTop, 6pom, 1ox
HHX COCANHCHUS

dusnueckue CBONMCTBA
MPOCTHIX BEIICCTB.
OcobenHocTr xuMuu (ropa,
Opoma u nozna. KauecrBenHas
peaxius Ha noA. [lpuvenenne
rajoreHOB M MX BaKHEHIINX
COEIMHEHHUH.
JeMoHcTpauuu. OnbITH ¢
OpOMHOMBOIOHA.
JlaopaTopHBbIil OnbIT 3.
CaoiicTBabpoma, H0/1a U UX
conen

O000111aTh 3HAHUS U JIEIaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
M3MEHCHUMCBOMCTB rajOre€HOB.
IIpornozupoBath CBOICTBA
COEeIMHEHNH Ha OCHOBE 3HAHMUI O
Ileprogmueckom 3aKoHe.
OOBACHATL 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa 1
CTpoeHusI. XapaKTepu30BaTh
cBoiicTBa (propa,Opoma, noaa u
HAX COEIUHEHHUN.

12,3




COIoCTaBIsTh XUMHUYECKHE
cBoiicTBa (hropa, Opoma, Hoaa u
HX COEIUHEHMH ¢ 001acTIMU
[PUMCHCHHUSL.

HUccnenoBats cBOiiCTBa
W3y4aeMbIXBEIIECTB.
Habmronats
JIEMOHCTPHUPYEMBIE U
CaMOCTOSITEILHO
MPOBOIMBICOITBITHI.
Habmromate XMMHUECKHIE
PEeaKIUKU OTHCHIBATH UX C
MOMOIIBIO POTHOTO SI3bIKA U
si3pika xuMun. CobroaaTh
MpaBUIIA U PUEMBI
Oe3omnacHoii paboThI ¢
XUMHUYECKHMH BEIIECTBAMUA U

1,2,3

71a00paTOPHBIM
000pyIOBaHHEM
IIpakTnyeckas Pemmenne IIpoBoAMTE XMMUYECKUI 1,2,3
pabora Ne 1. 9KCHEPUMEHTAILHBIX3a 129 9KCIICPUMEHT T10 MOJTyYCHHIO
Pemenne Teme «[ aroreHs» XJIOpHIIa MarHHsl, HOIHOM BOJIBI,
9KCHEPUMEHTAITBHBIX UJICHTA(HUITIPOBAHNIO HOHOB
3aJa4 [0 TeMe BOJOpPOJa, HOJa,IalOrCHU -
«["aymoreHsn HOHBI C TIOMOIIIBIO
KAUCeCTBEHHBIX PEaKIIHI.
HaOntonate 1 onuceiBaTh
CaMOCTOSITEIILHO TIPOBOTUMBIC
OIBITHI C TIOMOIIIBIO POTHOTO
S3BIKA M 3bIKA XUMHH.
Coluroath MpaBuiia U MPUEMBI
6e3omacHoi paboThI ¢
XUMHUYECKUMH BELIECTBAMH U
1a00paTOPHBIM
00opyI0BaHHEM
Pewenue Buinonnenue ynpasicheruii no Cocmagnsame ypasHeHus 12,3
3a0avu meme «I anozenvty, Ha PeaKyuil,c NOMOWbIO KOMOPbIX
8bINONHEHUE cocmasneHue ypasHeHul MODICHO OCYWECMBUMb YEeNOUKU
YIpadlicHeHutl peaxyuii, Coomeemcmsyoujux npespaenutl gewecms.
no meme 3a0aHHbIM Ocywecmenamos pacuemst no
«lanocenvry yenoukam npespajeHuil. XUMUYECKUM YPAGHEHUAM.
Pewenue pacuemnvix 3a0au no Hcnonvzosams ancopummbvi npu
Xumuueckum gpopmynam u pewenuu 3a0ay
ypasHeHusaM
XasbpKOreHbl DJIeMEHTBI MOATPYIIIbI XapakTepu3oBaTh 00IIHe 12,3

kucnopona. O6imas
XapaKTePHCTHKA HJICMCHTOB

rnaBHou noarpynmnsl VI rpymmsl.

®duznyeckre CBONCTBA MPOCTHIX
BEILIECTB

CBOMCTBAXaJIbKOI'€HOB.
OOBACHATH 3aBUCUMOCTH
CBOMCTB BEIISCTB OT MX COCTaBa
u cTpoerns.000011aTh 3HaAHUS 1
JIenaTh BEIBOIBI O
3aKOHOMEPHOCTSAX W3MEHEHUI
CBOMCTB XaJIbKOI'CHOB.
IIpornozupoBath CBOICTBA
HEM3YYCHHBIX AJJIEMCHTOB M HUX
COE€IMHEHNM HAa OCHOBE 3HAHHI
o [lepronnueckom 3aKkoHe.




OOBSACHATH B3aUMOCBSI3H
MEK/y HAXOXKJICHHEM B
MIPUPOJIE, CBOMCTBAMH,
OHMOIOTMYECKOH POIIBIO H
00NacTsIMH MTPUMEHEHUS

W3y4aeMbIX BEIICCTB
O30H — O30H Kak ayIOTPOITHAS XapakTepu30oBaTh 030H Kak 1,2,3
QJTOTPOITHAS MoA(pUKALUS KUCTIOPO/IA. AIJTOTPOITHYIO MOTU(PHUKAIIHIO
MoyduKaIys Ionyuenue o3ona.O30H Kak KUCII0pOJa.
KHciIoposa okuciutens. [losutuBHAS 1 ConocraBisTh PoJIb 030HA B
HEeTaTUBHAs POJIb 030HA B BEPXHHUX M HIKHUX CIIOSIX
OKpYKaIOILIEN cpeie. aTMocdepbl. OOBSICHATD
CpaBHEHHE CBOICTB 030HA 1 3aBUCHMOCTB CBOHCTB 030HA OT €TI0
KHCII0poza CTPOCHHSI.
CpaBHMBATh CBOMCTBA 030HA
UKHCIIOpOAA.
OOBACHITH B3aUMOCBSI3U
MEXTYHAX 0K ICHUEM B
MPUPOJIC, CBOHCTBAMH,
OMOJIOTNYECKON PONIBIO U
00JacTSIMU TIPUMEHEHHSI 030Ha
Ilepoxeun Bona u nepokeun Bogopona XapakTepu30BaTh BOAY U MEPOKCH]L 1,2,3
BOZOpOIa U KaK BOJIOPOIHBIC COCTHHCHHS BOZIOPOJIa KaK BOJIOPOIHBIC
ero KUCIIOpOJla — CPaBHEHUE COCIIMHCHHMS KHCIIOPOJIa.
TIPOU3BO/IHBIC coiicts. [TepokcuaBonoposa CpaBHHBATh CBOICTBA
KaK OKHUCITUTEIb U BO/IbIH TTEPOKCHIA
BOCCTaHOBHTEJb. [1epOKCHIbI BOJOpPOJA.
METAJIJIOB
Xapakrepu3oBaTh
HEPOKCH]] BOAOpO/a Kak
OKHCITUTEIh "
BOCCTaHOBHTEIIb.
ConocraBsiTh XUMHYECKUE
CBOI TBa EPOKCHA BOLOPOAA C
00JIACTSIMHU ITPUMEHEHUS
Cepa Cepa. AnnoTpornust cepsbl. OOBSCHSTH 3JICKTPOHHOE 12,3
duznyeckue 1 XUMHYECKHE CTPOCHUEMOJIEKYJ U3YUCHHBIX
CBOMCTBa cephbl (B3aUMOCHCTBHE BEIIECTB.
C METaJUIaMH, KUCIIOPOJIOM, OOBACHATH 3aBUCUMOCTh
BOJZIOPOJIOM, PacTBOpaMH CBOMCTBCEPHI OT €€ CTPOCHHUSI.
ienoyei, KucIoTaMu- XapakTepu30BaTh BaKHEUIINE
OKHCITUTEIISIMHU). (husnYecKue U XUMUYECKUE
BiaumoneiicTBue cephbl ¢ cBoiicTBa cepbl. OOBSICHITD
Cynb(GHUTOM HATPUSI C B3aUMOCBSI3U MEXIY
00paszoBaHUEMTHOCYIIb(paTa HAXO0X/ICHHUEM B TIPUPO/IC,
HaTpPUSL. CBOMCTBaMHU, OHOJIOTUYECKOM
JdeMmoHcTpanuu. [lnaBnenue POJIBIO U 00JIACTSAME IPUMEHEHUS
ceppl. [openme  cepel B Cepbl.
kucnopone. Bzau-moneiicTBue XapakTepu3oBath
JKesesa ¢ cepoit MPOMBIIITICHHBIEN J1a00paTOpHbIE
CIOCOOBI MOJTYYCHHUS CEPBI.
HaGnronars 1 onuceIBaTh
JIEMOHCTPHPYEMBIE OITBITHI
CepoBomopoj. CepoBoa0po — TONy4YeHHUE, OOBSCHSTH 3aBUCUMOCTh CBOMCTB 1,2,3
Cynbhuasl KHCJIOTHBIE U BOCCTAHOBUTEILHBIE BEILIECTB OT MX COCTaBa U

cBotictBa. Cynbdumipl.
Jucynvghan.Ilonsmue o
NOAUCYTIbPUIAX.
JdeMoHcTpanuu. ['openne
cepoBopopona. OcaxaeHne
CynpGHuI0B

crpoenust.[Iporao3upoBatsb
CBOICTBa COSAUHEHUI HA OCHOBE
3Hanui o [leproanyaeckom 3akoHe.
OOBSCHATH B3aUMOCBSI3H MEKIY
HAXOXJICHHUEM B IIPUPOJIE,




CBOIMCTBaMHM, OMOJIOTHYECKOM
POJIBIO M 00TACTSMU TPUMEHESHUS
N3Yy4aeMBbIX BEIECTB.
XapakTepu3oBaTh CII0COObI
MOJIy4e-HHsI U CBOMCTBA
M3Yy4aeMBbIX BEILECTB.

HaGmronate 1 onuceIBaTh
JIEMOHCTPHUPYEMBIE OIIBITHI

CepHucThIii ra3 CepHHUCTBIH ra3 Kak KHCIOTHBIH OOBSICHATH 3aBUCUMOCTH CBOMCTB 1,2,3
okcuz. OKUCITUTEIbHbIE U BEIIECTB OT UX COCTaBa U
BOCCTa HOBUTEJIbHBIE CBOWCTBA crpoenus.IIporuosuposath
cepuucrororasa. [lonyuenue CBOMCTBA COCAMHEHHI HA OCHOBE
CEPHUCTOrO Ira3a B 3HaHuil o [lepnoauueckom
MIPOMBIIIJICHHOCTH U 3aKOHE.
naboparopun. CepHucras OOBSCHATH B3aMMOCBSI3U
KUCJIOTA U €€ COJIHU. MEX/Ty HAXOXK/ICHHEM B
JdemoHcTpanuu. CBolicTBa MPUPOJIE, CBOUCTBAMH,
CEpPHUCTOr0 raza OHMOJTOTHYECKON POJIBIO 1
00J1aCTSIMU [TPUMEHECHUS
M3y4aeMbIX BEIIECTB.
XapakTepu3oBaTh CIIOCOObI
TMOJTY4EHHS U CBOMCTBA
M3y4aeMbIX BEUIECTB.
Hab6nronath 1 onickiBaTh
JIEMOHCTPHUPYEMBIE OITBITHI
CepHblil aHrHIpUI Cepubiii anruapun. CepHast OOBSCHSTD 2IEKTPOHHOE 1,2,3
Y CepHas KUCIIOoTa kucnora. CBoiicTBa CTPOCHUEMOJICKYIT U3YUCHHBIX
KOHIICHTPUPOBAHHONH BEIIIECTB.
pa30aBiIeHHON cepHOM XapakTepu30BaTh BaXKHEHILINE
KHCIOTHL. JlelicTBue XUMHUYECKHUE CBOMCTBA CEPHOTO
KOHLIEHTPUPOBAHHOW CEpHON AHTUIPHUJIA U CEPHON KHCIIOTHI.
KHCIIOTHI Ha caxap, METaJlIbl, CoroCTaBIISITh XUMUUECKHE
HEMETaJLJIbl, CYJIb(QUJIBI. CBOMCTBA CEpPHOW KUCIIOTHI C
Tepmuueckasi ycTOMYMBOCTD 00JIACTAMUTIPUMEHEHHUSI.
cynb(haros. UccnenoBaTh cBOMCTBA U3ydaeMbIX
Kpucmannoeuopamoi BEILIECTB.
cynp@amos Memannos. WnentuduuupoBaTth CEpHYIO
KauecTBen-Has peakuust Ha KUCJIOTY U €€ COJHU C
CEpHYIO KHCIIOTY U €€ COJIH. MOMOILIOKau€CTBEHHBIX
JeMoHcTpanmu. [leiictBue peaxiuil.
KOHIIEHTPUPOBAHHOU CEpHOI Habmonats
KHCIIOTBI HA ME/Ib U Caxaposy. JIEMOHCTPUPYEMBIE U
JlabopaTopHBIil ONbIT 4. CaMOCTOSTEIbHO NIPOBOIUMbIE
M3ydenne cBOICTB cepHOU OIIBITBI.
KHCIJIOTBI U €€ colel HaOmiogate xumudeckue
PEaKINH OMUCHIBATh UX C
MOMOILBIO POAHOTO SI3bIKA U
s3bIka XuMuH. Cobmonats
MpaBuia U MPUEMbl OE30MacHON
paboThl ¢ XUMHYECKUMHU
BEILIECTBAMH U JIAOOPATOPHBIM
000pyI0BaHHEM
[pakTraeckast Pemenne sKCIepUMEHTATBHBIX [IpoBOIUTE XUMHUYECKHI 1,2,3
pabota Ne 2. 3a/1a4 1o TeMe «XaJbKOICHbD) SKCHEPUMEHT I10 UJCHTU(DHUKAIINN
Pemenne HMOHOB BOOPO/A U CyNb()aT-HOHOB,
9KCIIEPUMEHTATBHBIX XJIOPU/I-MOHOB, U3yIEHHIO CBOMCTB
3aJ1a4 110 TeMe cynb(pUTOB U CynbPuI0B
«XanbKOr€Hb» metanoB. Habmonate u
OIMCBHIBATH CAMOCTOSTEIIEHO
TPOBOJIMIMBIE OITBITHI C




HOMOII[BIO POJIHOTO SI3bIKA U
SI3BIKAXUMHH.

CobmroaTh IpaBmia 1
nprembl 6e30macHoi paboThl
€ XMMHYECKUMH BEI[ECTBAMH
¥ J1a00paTOPHBIM

000py/I0BaHEM
Pemenne BeinonHeHHe yripa)KHEHHI CoCTaBJISITh YpaBHEHHS 1,2,3
3aa4n o TeMam «["aJIoreHb» U PEaKIHii,C TOMOIIBIO
BBINOJTHEHNE «XaJbKOreHbI», Ha KOTOPBIX MOYKHO
YIIpaKHEHUH COCTaBJICHUE YpaBHEHHI OCYIIECTBUTD [EMOYKH
10 TeMaM PEaKIuii, COOTBETCTBYIOIINX MpeBpAIleHU T BEIIECTB.
«["anoreHsn» 1 3aJJaHHBIM [IEMOYKaM OcCyIIecTBISTh pacyeThl M0
«XaJIbKOr€HbI» npeBpauie HUH. XUMHUYCCKUM YPaBHCHUSM.
Pelienue pacueTHbIX 3314 MO Hcronb30BaTh aqropuTMbl MPH
XUMHYECKUM (popMmynam u peleHun 3a1a9
YpaBHEHUSIM
DneMeHTbI DJIeMEHTBI MOATPYIIIBI a30Ta. XapakTepu3oBath 00IIHe 1,2,3
MOATP YTl a30Ta OO0r11as XxapakTepucTHKa CBOMCTBA3IEMEHTOB MOTPYIIIIHI
TJIABHOU MOArpynIiel V azora.
rpymmnbl. Ou3nueckuecBoicTBa OOBSICHSITH 3aBUCMOCTD
MIPOCTHIX BENECTB CBOJCTB BEIIIECTB OT HX
cocraBa u crpoeHns.0600mary
3HaHHUS U JICNIaTh BBIB JIbI O
3aKOHOMEPHOCTSIX U3MEHEHU
CBOMCTB H3y9IaeMbIX BEIIECTB.
IIpornosuposath CBOMCTBa
HEU3YYCHHBIX JJIEMEHTOB U WX
COETMHEHUI Ha OCHOBE 3HAHMU
o ITepuoanveckom 3aKoHe.
OOBSCHSTH B3aMOCBSI3H
MEX/Ty HAXOXKICHUEM B
MIPUPO/JIE, CBOMCTBaMH,
OHMOJIOTMYECKON POJIBIO U
00JIaCTSIMU TIPUMEHEHUS
M3y4aeMbIX BELIECTB
A3sor A30T ¥ €ro COeIMHEH . OOBSICHATH 3aBUCUMOCTh 1,2,3
CTpoeHneMOeKyIbl a30Ta. CBOICTBa30Ta OT €ro
duznyecKue 1 XMMHIECKUE CTPOCHHUSL.
CBOIMCTBA a30Ta. Xapakrepu3oBaTh BaKHEHIINE
INonyuenue azora B (usnyecKue 1 XUMUIECKHE
MIPOMBIIIJIEHHOCTH U CBOI{CTBa a30Ta.
naboparopun. Hutpus CornocTtasJsiTh XHUMHYECKHE
CBOIcTBa a3oTa C 00JAcCTIMHU
MPUMEHEHUSL.
OOBSCHATH B3aUMOCBSI3H
MEX/1y HaXO)KICHHEM B
MIPUPO/JIE, CBOMCTBAMH,
OHMOJIOTMYECKON POJIBIO U
00JIaCTSIMH TIPUMCHCHUS
azora.
Xapaktepu3oBath
MIPOMBIIIJICHHBIEN
n1abopaTopHbIE CIIOCOOBI
TIOJTYYECHUS 30T
AMMHAK 1 COIU AMMHaK — ero mojy4eHue, OOBSICHATH 3aBUCUMOCTH 1,2,3

AMMOHMA

(hu3NYeCKUE U XUMHUYCCKHE
cBoiicTtBa. OCHOBHEIE CBOMCTBA
BOJIHBIX PACTBOPOB aMMHAaKa.
AMMHaK Kak

CBOMCTBAMMHAKA OT €TO
CTPOCHHUSL.

XapakTepr3oBaTh aMMHUAK KaK
BOCCTAHOBHTEIb.




BOCCTaHOBUTEII.
Bszaumooeticmeueammuara c¢
AKMUSHbIMU Memaniamu. Amuo
nampus, e2o ceoticmea. Conu
ammonust. [loBenenue comen
aMMOHWUSI TIPU HAarPEBaHHH.
KavecTBeHHas peakiyst Ha HOH
ammonwst. [IpumeHeHue
aMMHaKa.

JeMoHcTpanuu.
PacTBOpeHue ammuaka B

Bojie. OCHOBHBIC CBOMCTBA
pacrtBopa aMMuaxa.
Karanutnueckoe okucieHue
aMMHaKa.

JlaGopaTopHbIii OOBIT 5.
M3ydyenne CBOMCTB BOJHOTO
pacTtBopa aMMHuaxa.
JlaGopaTOpHbI ONBIT 6.
CBoiicTBacoieli aMMOHUS

XapakTepH30BaTh B)KHEHIINE
(usMyecKre U XUMIYECKUE
CBOICTBAa aMMHaKa U COJeH
aMMoHus. COIoCTaBIATh
XUMHUYECKHE CBOKMCTBA aMMHUaKa
U COJIEH aMMOHMSI C 00J1aCTIMHU
MPUMEHEHUs. XapaKTepu30BaTh
MIPOMBIIIITIEHHBIE CITOCOOBI
MOTY4EHHS aMMHUAKa.
HccnenoBaTh cBOMCTBA
H3Yy4aeMbIXBEILECTB.
Hab6mronats
JIEMOHCTPHUPYEMbIE U
CaMOCTOSITCIIEHO
MIPOBOAMMBICOIIBITHI.
Habmromate XMMHUECKHIE
peaxruu ONKUCHIBATh UX C
MIOMOIIBIO POJTHOTO SI3bIKA U
s3b1ka XuMuH. CoOIH01aTh
MPaBUJIa U TIPUEMBI
6e3omacHoi paboThI ¢
XUMUYECKHMHU BEIICCTBAMU U

1,2,3

71a00paTOPHBIM
000pyIOBaHHEM
IIpakTnyeckas Pemenne IIpoBoaMUTE XMMUYECKUIN 1,2,3
pabora Ne 3. IKCIIEPUMEHTATBHBIX IKCIIEPUMEHT TI0 TIOJTYICHHIO
«[Tonyuenne 3aa4 [0  HOJYYCHHIO aMMHaKa
aMMHaKa M M3Y4eHHIO €ro 1 U3YYIEHHIO €T0 CBOMCTB.
CBOMCTB
aMMHaKa u Habmto1ath 1 OMUCHIBATH
n3ydeHne CaMOCTOSITEILHO MPOBOTUMBIC
ero OITBITHI
CBOKCTB» C TIOMOIIBIO POTHOTO SI3BIKA U
S3bIKA XUMUH.
Co0:ro/1aTh MpaByiIa U PUEMBI
0e3omacHoi paboThI ¢
XUMUYECKUMH BELIECTBAMH U
11a00paTOPHBIM
000py/I0BaHHEM
Oxcupl a3ota OxcHibl a30Ta, UX MOJTY4YCHUE U OOBSICHATH 3aBUCUMOCTh 1,2,3
cpoiicrea. Okcup azora (1). CBOWCTBOKCH/IOB a30Ta OT MX
Oxkucnenue okcua aszora (I1) cocraBa
KHCIopooM. Aumepu3anust U CTPOCHHSI.
okcuza azora (V). Asorucras O0600maTh 3HAHUS U JETATh
KHCJIOTA U €€ COJTH. BBIBOJIBI O 3aKOHOMEPHOCTSIX
Hutputsr kak W3MEHEHUICBOWCTB U3y4aeMbIX
OKHUCITUTEINHI BEILIECTB.
BOCCTaHOBUTEIIN. Xapaktepu3oBaTh  BaKHEHIINe
JemoHcTpanuu. [lonydyenue XMMHYECKHE CBOICTBA OKCH/OB
okcumaazora (I1) u ero a30Ta, a30TUCTOM KHUCIOTBl H
OKHUCIICHUE Ha BO3JLyXe HUTPUTOB.
XapakTepu30BaTh HUTPUTHI
KaK OKUCITUTENHN U
BOCCTAHOBHTEIIH.
CorocTaBsITh XUMUUECKHE
CBOICTBA OKCHJIOB a30Ta U
HUTPHUTOB
¢ 00J1aCTAMH TPUMCHEHUSI.
HaGnronars 1 onuceIBaTh
JIEMOHCTPHPYEMBIE OITBITHI
A3zoTHas A3oTHas Kucinora — (QU3NIECKUE XapakTepu3oBaTh BaKHEHIIINE 12,3
KHCIIOTau ee MXUMUYECKHE CBOWCTBA, (usmyecKre U XUMHYECKUE
coiu nojy4yeHue. A30THast KUCIIOTa Kak CBOMCTBA a30THOM KHCIIOTHI U

OKHCITUTENB(OTHOIICHUE a30THOM
KHCJIOTBI
K METaJIaM U HeMeTallIaMm).

HUTPATOB. XapaKTepPU30BaTh
OTHOILIEHHE a30THOM KUCIOTHI K
MeTajuiaM, OOBSICHITE




3aBHCHMOCTb TIPOAYKTa
BOCCTaHOB-JICHUSI a30THON
KHCIIOTBI OT aKTUBHOCTH MeTalia
7 KOHIICHTPAIIUH KHUCIOTHI.
Tonsmue o kamuone HUMPOHUSL.
Ocobennocmsv 63aumooeticmeus
Ma2HUsl U Mapeanya ¢
pazbasnennou azomuoi
Kkucnomot. Hurpatsl, ux
(busMYeCcKUe U XUMUIECKHIE
CBOICTBA (OKUCITUTEIILHBIC
CBOMCTBA M TEPMHUYECKAS
YCTOHYUBOCTH), MPUMECHEHHE.
JeMmoHcTpanum. [leiictBue
A30THOWKHUCIIOTHI HA ME/Ib

3aBUCHUMOCTb MIPOIYKTA
BOCCTAHOBJICHHSI a30THOMN
KHCJIOTBI OT aKTUBHOCTH
MeTajla ¥ KOHLIEHTPaluu
KHCJIOTBI.

ConocTaBiiaTh XUMUYECKHE
CBOICTBA a30THOM KHUCIIOTHI U
HUTPATOBC 00JIACTSIMHU
MIPUMEHEHUSL.
XapakTepu3oBaTh CIIOCOObI
MOTY4€HHS a30THON KUCIIOTHI.
Habmroath v onuchIBaThH
JIEMOHCTPHUPYEMBbIE OITBITHI

Ddochop dochop 1 ero CoenTMHEHHSI. XapakTepu30BaTh aNIOTPOITHBIE 1,2,3
Aunnotpornust pocdopa. moaudukaiuu Gocdopa.
®dusnueckue cpoiictsa docdopa. CpaBHHBaTh OBl U KPaCHBIH
Xumnaeckue cBocTBa pochopa (docdop.

(peakiuu ¢ KUCI0POIOM, XapakTepH30BaTh BaKHENIINE
rajoreHaMH, MeTaJulaMu, (r3HYeCKIEe U XUMHYECKHE
CIIOYKHBIMH BEIIlECTBAMU- cBoiictBa ochopa.
OKHCITUTEIISIMH, IIeJI0YaMH). ConocraBisTh XUMHUYCCKUE
Ionyuenune cBoifctBa ocdopa ¢ obnacTiMu
u npumenenue ocdopa. dochun. MIPUMEHEHUS.
Docubl.
JemoHcTpanum. ['openne XapakTepu3oBaTh CIIOCOOBI
(hocdopas kucinopoe. norydeHus pocdopa.
IIpeBpaienue kpacHOTO Habnronate 1 oruckiBaTh
¢docdopa B Oenblii u ero JIEMOHCTPHUPYEMBIE OITBITHI
CBEYCHHUE B TCMHOTE
1,2,3
docdopHbii DocdOopHBIA aHTUAPHIL. XapakTepu3oBaTh

AHTUAPU U OprodochopHas 1 BaXHEUIINE PU3MUECKUE U

¢dbochopubie MmetadochopHask KUCIOTBIA UX XHMHYECKUE CBOWCTBA

KHCJIOTBI conu. KauectBeHHas peakius (hochopHoro anruapua,

Ha opTodoctatsl. Paznoxkenne (hochopHBIX KUCIIOT U
opTodochOpPHOI KHCIOTHI. ¢docdaros. ComocraBnsiTh
ITpumenenue pocdopHoi XHMHYECKUE CBOWCTBA
KHCIIOTHI U €€ COJICH. (hochOpHBIX KUCIOT U UX
buonoruueckas ponpb coueli ¢ obnacTamMu
(dhocdatos. npumeHenus. HabmronaTsb
JleMOHCTpanuu. JIEMOHCTPUPYEMbIE
Bzanmoneiicteue XUMHYECKUE PEaKuu 1
ocdopuoro anrnapuza c OIUCBIBATHHX C IOMOLIbIO
BOZIOH POIHOTO SI3bIKA

U S13bIKA XMMHUH

1,23

Pewenue 3a0au
U 8bINOJIHEHUE
VYRpadsicHeHul no
meme
«Dnemenmol
noozpynnsi
azomay

Buvinonnenue ynpaoicnenuti no
meme «Dnemenmul noOPynnvl
asomay, Ha cocmaeienHue
ypagHeHutl peakyu,
COOMEEemMcmeyIOUWUX3a0aAHHbIM
yenouxam npeepawenuil.
Pewenue pacuemnvix 3a0ay no
Xumuueckum gpopmynam u
ypagneHusam

Cocmasnsmo ypagHeHus
Peaxyuil,c noMoubio

KOMOPbIX MOJICHO
ocywecmsums yenouKu
npeepaueHull 6euecms.
Ocywecmensimes pacuemul no
XUMUYECKUM YPAGHEHUSIM.
Hcnonvzoeams ancopummul npu
peuenuu 3a0ay




IIpakTnueckas
pabora Ne 4.
Pemenne
9KCIIEPUMEHTAIbHBIX
3aJa4 0 TeMe
«DNeMEeHTbI
HOArPYIIIbI a30Ta»

Pemenue
SKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeMe « DJIEMEHTHI
MOATPYIIIBI a30Ta»

[IpoBoauTE XUMHUYECKHI
IKCIIEPUMEHT M0 MJICH TH()UKAIINT
MOHa aMMOHWM, (ocdaT-1oHa,
HCCIIEIOBAHMIO CBOMCTB a30THON U
(hocdopHoit KuCIOT, comneit
aMMOHHS.

Habmonate 1 onuceiBaTh
CAMOCTOSITENIBHO IIPOBOAUMbIE
OIIBITHI C IOMOLLBIO POAHOIO SI3bIKa
U SI3bIKa XUMHUH.

Coluroath paBuila U PUEMBI
Oe3omnacHoii paboThI ¢
XMUMHUYECKUMH BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHHEM

1,2,3

Yraepon OO0mas xapaKTepucTruka OOBSICHATH 3aBUCUMOCTh 1,2,3
3JIEMEHTOBIJIaBHOM CBOMCTBYIJIEPOZIA OT €r0
noarpymns! |V rpymnmsl. CTPOEHHUSL.
VYrnepon. Annorponus XapakTepu3oBaTh U CpaBHUBATH
yriepoaa. CpaBHeHHE QJIJIOTPOIHbIE MOAUDUKALIUY
CTPOEHHMSI U CBOICTB yriepoza.
rpadura 1 anmasa. XapakTepH30BaTh BaKHENIINE
DysuiepeH KakHOBas (r3HYecKUe U XUMHYECKUE CBOICTBA
MoJeKkyJsipHast popma yriiepoja, kKapOusoB.
yriepoza. Yroinb:
XUMHYECKUE CBONCTBA,
HOJIy4eHHE U IPUMEHe-
nue yrist. Kapounsl. ['uaponns ConocTaBisTh  XUMHUYECKHE 1,2,3
KapOua Kayiblus U Kapouaa CBOMCTBa yriiepoza u
amoMuHust. KapOust KapOugoB ¢ obnacTsaMu
HEePEeXOHBIXMETAILIOB (3Kele3a, MPUMEHEHUSL.
XpoMa U Jp.) Kak HaOmiomate M onuchiBaTh
CBEPXITIPOYHBIE MATEPHAITBI. JIEMOHCTPUPYEMBIE
JemoHcTpanuu. O6pasis! MaTepHabl
rpaduTa,anmasa
CoenuHeHus Oxcuibl yrieposa. XapakTepu3oBaTh BOKHEUIIINE 12,3
yraepoaa OnexmpoHnHoe cmpoeHue (u3nUeckne U XuMHIECKne

MOJIeKYIIbl Y2apHO20 2a3d.
Vronb u yrapablii ra3 Kaxk
BOCCTAHOBHUTEIHU. Peakius
YrapHOTo rasa ¢ pacruiaBaMu
ea04ei.

Cuntes popmuaros.
OO0pa3oBaHue yrapHOro rasa
MIPH HETIOJTHOM CTOPAHUU YTJISL.
buonornueckoe neiicteue
yrapsoro rasa. [lonmyuenue u
MPUMEHEHUE YTapHOTO Ta3a.
Vrnekucmpiii Ta3: moIydeHue,
XUMHUYECKHE CBOMCTBA
(B3auMoIeiiCTBHE YTIICKHCIOTO
rasza ¢ BOJIOH, IIICI0YaMu,
MarHuem, MepoKCHIaMU
METaJUIOB). DIeKmpoHHOe
CmpoeHUe Y2aeKucio2o 2asd.
VYronbpHast KHCIIOTa U €€ COJIH.

Kap6oHats! 1 rupoKapOOHATHI:

HXIIOBE/ICHUE TIPY HATPCBAHUL.
Haxooicoenue xapbonamos
MAZHUSAU KATbYUs 8 NPUPOOE:.
KOpasibl,

CpaBHUBATh CmpoeHe 1
CBOMCTBAYTIIEKUCIIOTO U
YrapHOTO ra3os.
ConocTaBisTh XHMHUUECKHE
CBOICTBA COETMHEHUN
yriepona

¢ 00J1aCTAMH TPUMEHEHUSI.
WnentuduuupoBaTh
KapOOHATHOHBI C TOMOIIIBIO
Ka4eCTBEHHBIXPEAKIUH.
HccinenoBath cBolicTBa
M3y4aeMBIXBEIIECTB.
HaGnronars
JEMOHCTPUPYEMBIE U
CaMOCTOSITENEHO
MIPOBOTUMBICOIIBITHL.
HaGnronare xumuueckue
PEaKINH OMUCHIBATH UX C
TIOMOIIIBIO POAHOTO SI3BIKA U
s3pika xumun. CoOJIroLaTh
NpaBHUiIa U IPUEMBI
0e30macHoOM paboTHI C
XUMHYECKH-

CBOICTBA COEMHEHUH yTiepoa.




Jrcemuye, U36eCmHIKU
(uzeecmrosvie 2opel,
Kapcmogvle newepul,
CManakmumaul u
cmanazmumet).
Jemoncrpanuu. I'openue
yrapHororasa. TymieHue
[UIAMEHH YTIICKHACIIBIM
ra3zom. PaznoxeHue
Mpamopa./laGopaToOpHbIi
onbIT 7. KauecTBeHHas
peakius Ha KapOOHAT-HOH

MH BEIIECTBAMH H
71a00paTOPHEIM
000opyI0BaHAEM

Kpemuuit Kpemuuii. ®usnueckue u OOBSICHATD 3aBUCUMOCTb 1,2,3
XMMHYECKHE CBOWCTBA CBOHCTBKPEMHHUS OT €ro
kpemHusi. Peakuuu ¢ CTPOCHUSL.
yIJIeM, KHUCIOPOAOM, XapakTepu30BaTh BaxHeiIIMe
XJIOPOM, MarHueM, (u3MUeCcKUe U XUMUIECKHE
pacTBOpaMu ILEIOYEH, CBOMCTBA KPEMHHUSI.
cepoBonoponom. Cunan — ConocTaBJisTh CBOWCTBA
BOJIOPOJHOE COEAUHEHHE KpEMHHUSIC 001acTsIMU
kpeMHusi. CHITATHIBL. MPUMEHEHHUSL.
IonyueHnue u npumeHeHue HabGnronath 1 onickiBaTh
KpPEMHHSI. JIEMOHCTPUPYEMBIE
JeMmoHcTpanyuu. O0pa31bl MaTepHuabl
KPEMHHUSI
Coenunenus Oxcup kpemuus (IV), ero XapakTepu30BaTh BaKHEHIINE 1,2,3
KpEMHUS cTpoeHHe, PU3NIECKUE 1 (husnvecKkue U XUMUYECKHe
XUMHYECKHE CBOWCTBA, CBOICTBA COETMHEHU I
3HA4YEHHE B PUPOIE U KPEMHUSI.
npumenenue. KpemHuessie CpaBHHMBATB CTPOCHHE U
KUCIIOTBI M UX CBOIfCT-
conu. I'uaponus CuImKaTos. Ba YIJIEKUCIIOTO Ta3a M OKCUIa
CunMKaTHbIE MUHEPAIIbl — kpemuus (1V).
OCHOBa3eMHOI1 KOpBI. CorocTaBIsITh XUMUUECKHE
JlaGopaTOpHbIii ONbIT 8. CBOMCTBA COEANHEHUN
HcmnbiTanue pactsopa KpPEeMHHUS ¢ 00JacTsIMU
CHJIMKATa HaTpUs MPUMEHEHUSL.
HUHAUKATOPOM. UccnenoBaTh cBOMCTBA U3ydaeMbIX
JlaGopaTOpHbI# ONbIT 9. BEIIIECTB.
O3HakoMJIeHHE ¢ 00pa3iaMu HaOmtonate 1 onuceiBaTh
MIPUPOJHBIX CHIIUKATOB CaMOCTOSITENBHO MPOBOIUMBIE
OIIBITHI.
HaOmiogate xumudeckue
PEaKINH OMUCHIBATh UX C
MOMOILBIO POAHOTO SI3bIKA U
s3bIka XuMuH. CobmonaTh
NpaBuia U MPUEMbl OE30MacHON
paboThl ¢ XUMHYECKUMHU
BEILIECTBAMH U JIAOOPATOPHBIM
000opyI0BaHHEM
Pewienue Buvinonnenue ynpaoicnenuti no Cocmaenamo ypasHenus 1,2,3
3adauu meme «DaemeHmul Peaxkyul,c NOMOWbIO KOTHOPbIX
8bINONHEHUE Nn00Spynnel yenepooay, Ha MOJICHO OCYUWECMBUMD YEeNOUKU
YIpasjicHeHutl cocmasnenue ypasHeHuil npespayenutl gewecms.
no meme peakyuil, cCoOmeemcmayIomux Ocywecmenams pacuemsl no
«Dnemenmol 3A0aHHBIM YENOUKAM XUMUYECKUM YPABHEHUAM.
nooepynnoi npespawenuil. Hcnonvzosams ancopummel npu
yenepooay Pewenue pacuemnvix 3a0ay no peuwenuu 3a0a4
Xumuueckum gpopmynam u
ypasHenusam
bop Bop. Oxcuo 6opa. Bopnas O0OvsICHAMb 3468UCUMOCHTb 12,3

Kuciomau ee conu. bypa.
Booopoonvie coedunenus
bopa — bopanul.

ce0UCmBOOpa U e20 coeOUuHeHUll
Om e20 CmpoeHus.




Ipumenenue coedunenuil
bopa

Xapaxmepuzosamu
BadiCHelIe XUMUYECKUe
ceoticmea bopa u e2o
coeouHenull.
Conocmaensamos
Xumu4eckue ceolcmed
bopa u e2o coeduneHuiic
obnacmsamu npumMeHenus,

1,2,3

Oobobmaromree Pemenue 3anau u CocCTaBJISITh CPABHUTENBHBIE U 1,2,3
IIOBTOPEHHUE T10 BBITIOJTHCHHE 000011Iar0IIHE CXCMBI.
TEME yIpaXKHEHUH, [TpoBOIUTH pacyeThl 1Mo
«Hemeramib» IO3BOJISIOIMX XUMHYE-CKUM (opMyaam
CHCTEMaTU3UPOBATh U Y YPaBHEHHSM PEaKIIH.
0000IIUTHIIONYYEHHBIE Ocy1iecTBIATh
3HAHMSI 110 TEME MO3HABATEIHHYIO PEPIICKCHIO
«Hemerauib» B OTHOILIEHHH COOCTBEHHBIX
JIOCTHKEHHH B IIPOLIECCE
pelenust yueOHbIX U
[I03HABATENLHBIX 3384
Konrponbhas Kontposnb 3nanuii no teme OcyecTBIsATh 1,2,3
padora Ne 1 o «Hemerauib» MO3HABATEIHHYIO PEPIICKCHIO
TEME B OTHOILIEHHH COOCTBEHHBIX
«Hemeramib JOCTYDKEHUH B TIpolecce
pelenust yueOHbIX U
[I03HABATENBHBIX 33134
TEMA 2. OBLUME CBOMCTBA METAJIJIOB (2)
CaoiicTBa 1 OO61mit 0030p AIIEMEHTOB- OOBACHATH 3aBUCUMOCTh 1,2,3
METOJIbI metayuioB.CTpoeHue 1 CBOMCTBMETAJUIOB OT UX
MOTYYCHUSI CBOMCTBA MPOCTHIX BEIIECTB- CTPOCHHUSI.
METAJIJIOB METAJIJIOB. XapakTepu3oBath 00IIHe
DJEKTPOXUMHUYUECKUH PsiJL XUMHUYECKHE CBOMCTBA
HAaIpSDKCHUI METaJl JIOB. METaJIJIOB KaK
Merannuyeckue BOCCTaHOBHTEJIEH Ha OCHOBE
KPUCTAJUTMYECKUE PEIICTKH. CTPOCHHMSI UX aTOMOB U
Tony4yeHnune n npumMeHeHue MTOJIOXKEHUS B
METaJIJIOB. AIEKTPOXUMHUECKOM PSIY
JeMmoHcTpanuu. Komnekus HaNpsHKEHUH METaJUIoB.
MmeTanioB. Komnekuus IIpornosupoBathb
MHUHEPAJIOBH PY/L CBOMCTBA  HEHM3YYCHHBIX
3JICMEHTOB u ux
COCIMHCHUH Ha OCHOBE
3HaHuit o [leproanueckom
3aKOHE.
XapakTepu3oBaTh CIIOCOObI
MOJTYYEHHS] METAJJIOB U3
Py 1 MUHEPAJIOB.
Hab6mronates u onuceiBaTh
JIEMOHCTPHUPYEMBIC
KOJICKIIUU
CrnaBbl CrnaBbl. XapakTepucTuKa XapakTepu3oBaTh 1,2,3
HanOOoJIee U3BECTHBIX CILIABOB. 0COOEHHOCTHCILIABOB.
JemoHcTpanuu. Komnekius XapakTepu3oBaTh Harbosee
«Kene3o u ero CruiaBb» M3BECTHBIC CILIABBI.
Ha6mronats 1 onuceBaTh
JIEMOHCTPHUPYEMBIC
KOJICKI[UU
TEMA 3. METAJIJIbl FNTABHBIX NOArpynmn (11)
OO6rast Iemounsie metamibl. OOIIas XapakTepu3oBaTh 00IIHe 123
XapaKTePUCTHKA XapaKTepUCTHKA 3JICMEHTOB CBOMCTBAIEIIOYHBIX
I[EIOYHBIX TJIABHOW MOATPYIIIBI | rpyIimbL. METAJIJIOB.
METaJLJIOB CBoliCTBa IIIEI0YHBIX METAJIIOB. OB BICHITS 3ABHCHMOCTD
CBOMCTB MIETOYHBIX
METaJUIOB OT CTPOCHHS




PacriozHaBaHue KaTMOHOB JIUTUA,
HaTpHs U KaJIusl.
JleMOoHCcTpanum.
OKpaHII/IBaHI/IeHJ'IaMeHI/I

COJISIMHU HICIIOYHBIX

MCTAJIJIOB.

Jla6opaTopHbIiii onsIT 10.
OKpaHII/IBaHI/Ie I1aMCHHA
COCAMHCHUSAMM LICIIOYHBIX
METaJLIOB

O0600maTh 3HaHUS U IeTaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
M3MCHCHUMCBOMCTB IICIOYHBIX
METaJIIOB.

IIpornozupoBath CBOICTBA
HCU3YCHHBIX 3JICMCHTOB M HX
COeIMHE HHUM Ha  OCHOBE
3Hanuii o  Ilepuogueckom
3aKOHE.

OOBSICHATH B3aMMOCBSI3U
MEK/y HAXOXKJICHHEM B
MpUpOJIe, CBOWCTBAMH,
OHONTOrMYECKON POJIBIO 1
00J1aCTSIMU [IPUMEHEHUS
M3y4aeMbIX BEIIECTB.
WneHTudunmpoBath menovHbIe
METaJlIBI 110 IBETY IJIAMEHH MX
coneii. Habmromate
JIEMOHCTPHUPYEMbIE U
CaMOCTOSITEIBHO MTPOBOIUMBIE
OIIBITHL.

Habmromate XMMHUECKHE
peaxIMru ONKCHIBATh UX C
MIOMOIIBIO POJTHOTO SI3bIKA U
s13b1ka XuMuH. CoOII01aTh
MpaBUJIa U TIPUEMBI
Oe3omacHoii paboThI ¢
XUMHUYECKHMH BEIIECTBAMU U
71200paTOPHBIM OIBITOM

1,2,3

Hatpuii u xanuit

Hatpwuii u xanuit —
MPEACTaBUTEIUIIETOYHBIX
METaJIJIOB. XapaKTepHbIE
peaxIuy HATPHSI ¥ KaJIusl.
Tlonydenue menoyHbIX
MeTas1oB. OKCHIBI U TIePOKCUIBI
Hatpust U kanusi. Conu HaTpus,
KaJInsl, X 3HaUEHHE B IPUPOJIE.
JleMOHCTpanuu.
BzaumoneiictBuenarpust ¢
BOJIOM.

Jla6opaTopHbIi onbIT 11.
O3HaKOMJICHUE C MUHEpAJaMH U
BaXHEHIITMMH COSTUHEHUSIMU
LIETOYHBIX METAJJIOB

OOBICHATH 3aBUCUMOCTD
CBOMCTBHATPUSI M KAJIHS OT UX
CTpoeHHUsI. XapaKTepU30BaTh
Ba)KHEHIIINE XUMUIECKHE
CBOMCTBA HATPHsI

U Kanusl.

CpaBHHBaTh CBOICTBa
HATPUSH KaJIHs.

OOBsCHATH B3aMMOCBSI3U
MEXAy  HaxOKACHHEM B
MIPUPO/IE, CBOMCTBaMH,
OHOJIOTHYECKON POJIbIO

1 00JacTsIMU MPUMEHECHUS
HATPUSH KaJIHs.
XapakTepu3oBath
MPOMBIIITICHHBIEN J1a00paTOpHbIE
CIOCOOBI MOJTyYCHHsT HATPUSL.
Habmonats
JIEMOHCTPUPYEMBIE U
CaMOCTOSITENBHO
TPOBOJMMBICOITBITEL.
HaGnronare xumuueckue
PEaKINH OMUCHIBATH UX C
MIOMOILBIO PYCCKOTO SI3bIKA U
si3pIka xumun. CoOJIr01aTh
MpaBUia U MPUEMbl OE30MacHOM
paboThl ¢ XUMHYECKUMHU
BEILIECTBAMH U JIAOOPATOPHBIM
OIBITOM

1,2,3

CoenuHeHus
HATPUS U KaJTHst

CoeHEHUs HATPUS U KaJlusl.
ConuHatpus, KaJiusi, UX 3HaUCHHE
B Ku3HU yenoBeka. Coma ¥ eaKuil

XapakTepu30BaTh BaKHEUIITHE
XUMHYECKHE CBOMCTBA
COSTMHEHUHHATPHS 1 KaJIHs.

12,3




HATp — Ba)KHEHIINE
COCIIMHEHUSHATPUSL.
JlaGopaTopHbIi onbIT 12.
CsoiicTBacoeJUHEHUI
LIEJ0YHbIX METAJIO0B

XapakTepu30BaTh COAY U €IKUN
HATp KaK BasKHEHIINe
COCTMHEHUSIHATPUSL.

OOBACHATH B3aUMOCBS3H MEXKIY
HaXOXKJIEHUEM B NIPUPOJE,
CBOIMCTBaMHM, OMOJIOTHYECKOM
POJIBIO COETUHEHUI HATPUSI U
KaJIHsl.

CorrocTaBsTh XUMUYECKHUE
CBOMCTBA COEIMHEHUI HATPUS U

KaJIust C obnactsaMu
MIPUMEHEHUSL.

UccaenoBath CBOICTBa
M3Yy4aeMbIXBEILECTB.

HabGnronath 1 onvceiBaTh
CaMOCTOSITEEHO TPOBOUMbIE
OIIBITHI C MIOMOIIHIO POJHOTO
SI3bIKA W A3bIKA XUMHH.
Coluroath paBuiia U MPUEMBI
0e3omacHoii paboThI ¢
XUMHYECKUMH BEIIECTBAMU U
71a00paTOPHBIM OIBITOM

1,2,3

O6was OO1mas xapakTepucTuKa XapakTepu30BaTh OOIIKE CBOWCTBA 1,2,3
XapaKkTepUCTHKA 9JIEMEHTOBIVIABHOM ITOJTPYIIIBI 9JICMEHTOB TJIABHOM O PYIIIIEI
3JIEMEHTOB Il rpynmsr. Il rpymmbL.
TJIaBHOI bepunnuii, Mmaruuii, menouHose-
O/ PYIIIIBI MENBHbIC METAJIIbIL. OOBSCHATH 3aBUCHMOCTh
Il rpymms AMQOTEpHOCTHOKCHIA U CBOMCTB2JIEMEHTOB INIABHON

TUAPOKCHIA OepUILIHSL.
Oxkpacka I1aMeHH COJSIMU

JleMOHCTpaLnuH.
OxkpaluBaHue mIaMeHH
COJIIMU 1IEJTIOYHO3EMEJIb-HbIX
MCTAJIJIIOB.

JlaGopaTopHbiii onbIT 13.
Okxkpacka TUIaMEHN
COCIMHCHUSIMHA
IEJI0YHO3EMEIIbHBIX
MCTaJIJIOB

EJIOYHO3EMEIIbHBIX METAJIJIOB.

noarpynnsl |l rpynmst ot
CTPOCHHUSI.

O600m1aTh 3HaHKUA U JIeNaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
HU3MEHEHUICBOICTB AJIEMEHTOB
riaBHOU noarpymmsl | rpynmer.
IIporno3upoBath CBOICTBA
HEN3y4YEeHHBIX JIEMEHTOB U HX
COEIMHEHUI Ha OCHOBE 3HAHUM
o [Tepuonnueckom 3aKoHe.

OOBACHATH B3aNMOCBSI3H
MEKJYy  HaxOXJICHHEM B
MIPUPO/IE, CBOMCTBaMH,

OHOJIOTHYECKON POJIbIO

1 001aCTAMH IPUMEHECHUS
M3y4aeMbIX BEIIECTB.
WnentuduuupoaTh
I1ETI0YHO3EMETbHbIE METAIUIBI
T0 LIBETY IJIAMEHHU UX
COE/IMHEHU .

Habmonats
JEMOHCTPUPYEMBIE U
CaMOCTOSITENEHO
MIPOBOTUMBICOIIBITHL.
HaGnronare xumuueckue
PEaKINH OMUCHIBATH UX C
TIOMOIIBIO POJHOTO SI3bIKA U
s3pIka XuMuH. CobmonaTh
MIpaBUJIa U IPHEMBI
0e30macHo paboTHI ¢
XUMHYECKUMH BEUIECTBAMH U
71a00paTOPHBIM OIBITOM




Maruuii u Maruwii, ero odmas OOBSACHATH 3aBUCUMOCTh 12,3
ero XapaKTepHCTHKA Ha OCHOBE CBOMCTBMArHUsI OT €ro
COC/TUHEHHUSI nonoxxenus B [lepuoaimaeckoit CTPOCHHUSL.
CHCTEME 3JIEMEHTOB XapakTepu3oBaTh
. U. Menneneesa n BaKHelIHe (pr3uIecKue u
CTPOEHHS aTOMOB. XUMHYECKUE CBOWCTBA
[onyuenne, dusnueckne u MAarHusi ¥ ero COeJIMHEHHUH.
XUMHYECKUE CBONCTBA, CorocTaBIIsSITh XUMUUECKHE
MIPUMEHEHUE MarHUs U €To CBOICTBA MarHus v ero
COC/IMHEHH. COCMHEHUH
Counu Marausi, UX 3Ha4eHHUE B ¢ 00JIaCTAMH TIPUMEHEHHUSL.
IIPUPOZE U KU3HU YEIIOBEKa. Hccnenosats cBoiicTBa
JlaGopaTopHbIii OonbIT 14. H3Yy4aeMbIXBEIECTB.
CBolicTBaMaruusi 1 ero HabGnronath 1 onvceiBaTh
COCIMHEHN CaMOCTOSITEIBHO IIPOBOANMbBIE
OITBITHI
C MOMOILBIO POITHOTO
SI3BIKAU S3bIKA XUMHH.
Coluroath paBuiia u
IpueMsbl 0e30macHoi padoThl ¢
XUMHYECKUMH BEIIECTBAMU U
71200paTOPHBIM OIBITOM
Kanbimii u Kasnpiwid, ero odmiast XapakTepu30BaTh BaKHEHIINE 1,23
ero XapaKTepHCTUKA Ha OCHOBE (u3MUeCKUe U XUMUIECKHE
COCIMHEHHUS TIOJIOKEHUS B CBOMCTBA KaJIbIIUS U €r0
Ilepnoanueckoii cucreme coenuHeHnid. OOBICHATH
anementos 1. . 3aBHCHMOCTb CBOHCTBKAJIBIIHS OT
MeHpieneeBa U CTpOCHUS €ro CTpOCHHUS.
atomoB. [Tonydenue,
(dhuznyeckue
U XMMHUYECKHUE CBOWCTBA, CoroCTaBIISITh XUMUYECKHE
MpUMEHe-HUe KaJbIUsI U €ro CBOMCTBA KaJIBLIUS U €r0
COETUHEHU. COC/IMHEHUH C 00JIACTSIMHU
Comnu KaJIpLMs, NX 3HaYECHHE MPUMEHEHUSL.
B [IPUPOJIE U KUZHU UccnenoBaTh cBOMCTBA U3ydaeMbIX
yenoBeka. JleMOHCTpaLuM. BEIIECTB.
BsaumoneiictBuexanbiys Habmonats
BOJION. JIEMOHCTPHUPYEMBIE U
JlaGopaTopHbIii onbIT 15. CaMOCTOSITENIEHO
CBOMCTBACOSIUHEHHMN KaJIbIUS [IPOBOJMMBICOIIBITHI.
HaOmionate xumuueckue
PEaKINH OMUCHIBATh UX C
MOMOILBIO POAHOTO SI3bIKA U
s3bIka XuMuH. CobmoaaTs
MpaBuia U MPUEMbl OE30MacHON
paboThl ¢ XUMHYECKU-MH
BEILIECTBAMU U JIAOOPATOPHBIM
OIIBITOM
Kecrtkocth JKecTkocTh BOJIBI U CITOCOOBI €€ XapakTepu3oBaTh BH/IbI 1,2,3
BOJBIN yCTpaHEHHSI. JKECTKOCTUBOJIBL.
CrocoOsl ee JlabopaTopHbIii onbIT 16. XapakTepu3oBaTh CIOCOOBI
yCTpaHEeHHs XKectkocTb BOIBI YCTpaHEHHsI ’KECTKOCTH BOJIBL.

HaGnronars 1 onuceIBaTh
CaMOCTOSITETLHO MPOBOTUMBIE
OITBITBL.

HaGnronare xumuueckue
PEaKIMUH OMMCHIBATE UX C
TIOMOIIBIO POIHOTO SI3BIKA U
s3b1ka xuMun. CoOro1aTh
MpaBUjIa U MPUEMBbI OE30MacHOM
paboThl ¢ XUMHYECKU-MH
BEIIIECTBAMH M JTAOOPATOPHBIM
OITBLITOM




ANIOMUHUN — ANIOMUHUN. OOBSICHATH 3aBUCHUMOCTh 1,2,3
XAMHYECKUH PacnpoctpaneHHOCTHB CBOMCTBAIIOMHUHHUS OT €r0
JJIEMEHT U npupoje, Gu3HIecKre u CTPOCHHUSL.
MIPOCTOEBEIIECTBO XUMHYCKHE CBOWCTBA XapakTepu3oBaTh BaXKHEHIITHE
(oTHOIIEHHE K KHCIIOPOY, (usMyecKue U XUMHICCKHE
raJoreHam, pacTBopam CBOICTBA aJTFOMUHUSL.
KHCIIOT U IIEeN0YeH, CorocTaBsITh
AIIOMOTEPMHUS). XUMHYECKUE CBONCTBA
IIponsBoacTBo amoMuHus. ITFOMHHUS ¢ 00JIaCTAMU
IpuMeHeHne aTOMHUHHUSL. MPUMEHEHUSL.
JleMOoHCcTpanum. XapaxkTepu3oBaTh
Komnexrms MPOMBIIIIICHHBIHCITIOCO0
«Amomunnity. [lnaBnenue MOJTYICHUST ATFOMIHUSL.
AITIOMHUHHUSI. HccnenoBath CBOWCTBA
BsanmoneiictBue W3y4aeMbIXBEIICCTB.
QIIOMHUHUS CO LIETOYBIO. Hab6nronats
AJTIOMOTEpMHUS. JIEMOHCTPUPYEMbBIE U
JlaGopaTOpHbIA ONBIT CaMOCTOSITEIIHbHO
17. CBolicTBaasroOMHHUS MIPOBOJIUMBIEOIBITHI.
HabGnronath xuMudeckue
PEeaKIUKU OTHCHIBATH UX C
TIOMOIIBIO POJHOTO SI3bIKA
U SI3bIKA XUMHH.
Colutoath paBuiia u
IpueMsbl O6e301acHon
paboThl ¢ XUMUYECKUMH
BEIECTBAMH U
71a00paTOPHBIM OIBITOM
Coenunenus AMQOTEpHOCTb OKCHIA U XapakTepu30BaTh BaXKHEHILINE 1,2,3
AITIOMHHUSI THPOKCH/IA ATIOMUHUSL. XUMHYECKUE CBOWCTBA
Comnu amOMHUHUS. COCTMHEHUHATIOMIHUSL.
IonHoe paznoxeHue Boon OOBSCHSITH B3aUMOCBSI3H
coJeil aIloOMHUHUS CO MEXIyHaX 0K JICHUEM B
c1aObIMU ABYXOCHOBHBIMH HPUPOIE, CBOHCTBAMH,
KHUCI0TaMU. AJIIOMUHATHI B OHOJIOTHYECKON POJIBIO
TBEP/IOM BHJIE U B PACTBOPE. COCIMHEHUH aTIOMUHUSL.
KoM nnekcHble coeuHeHns CorocTaBisITh
QIIOMHUHUSL. XUMHUYECKHE CBOMCTBA
JlaGopaTopHbIii onbIT 18. COEMHEHUH aJIFOMUHUSA
CBolicTBa COEANHEHUIH ¢ 00J1aCTAMH IPUMEHEHHS.
AIFOMUHUS HccnenoBats cBoiicTBa
U3y4aeMbIXBELIECTB.
HaOmtonate 1 onuceiBaTh
CaMOCTOSITENBEHO MPOBOIUMBIE
OIIBITHI.
HaOmiogate xumudeckue
PEaKINH OMUCHIBATh UX C
MOMOILBIO POAHOTO SI3bIKA U
si3pika xumun. Co0mroaTh
NpaBUJIa U IPUEMBI
0e30macHoO paboTHI ¢
XUMHYECKAMH BEIeCTBAMU
1 J1aOOPATOPHBIM OIBITOM
Ono6o u ceuney Ono60o u ceuney. ObvscHAMb 306UCUMOCINb 1,2,3

Duzuueckue u
Xumuuecxue cgoticmaa
(peaxyuu cxucnopooom,
KUCIOMAMU), NPUMEHEHUE.
Conu onosa(ll) u
ceunya(ll). Ceunyoswiii
AKKYMYIAMOp.
JlIaGopaTOPHBIi ONBIT
19. Csouicmea onosa,
CEUHYA U UX COCOUHEHUI

CBOUCMB0N064 U CEUHYA OM UX
cmpoenus. CpasHueamso
CB0LICMBA 01106A U CEUHYA.
Xapaxmepuzosamo
BadICHeUUeXUMUYCCKUE
CB0lICMEBA 01084

U ceuHya.




ObvsCHAMb 83aAUMOCEA3U
MedHcOy HaxoAHcOeHUem 8
npupooe, ceolCmeamu,
OUON02UYECKOIL POTLIO U
obracmamu nPUMEHEHUSI0N06d
u ceuHYa.

Cobniooams npasuia u
npuemvl 6€30naAcHol pabomol
€ XUMUYECKUMU BEUeCMBAMU U
JIA6OPAMOPHLIMONIMOM

Pemrenue 3agau BeinonHenue ynpaxHeHnid Ha CocraBisiTh ypaBHEHUs 1,2,3
¥ BBITIOJTHCHHE COCTaBJICHHE YpaBHEHUI peaKuuii,c MOMOIIBIO
yIpaXHEHNI peaKunii,COOTBETCTBYIOIINX KOTOPBIX MO>KHO
no Teme «Mertan 3aJaHHBIM LICTTOYKaM OCYILIECTBUTH L[ENOYKH
JIBI TJIAaBHBIX MIPEBPALLEHUM, 110 TEME MIPEBPALICHU BEILIECTB.
MOATPYIID» «MeTaJlbl IJ1aBHBIX OcCyIIeCTBIISATh PacyeThl 11O
noArpynm». Pemenne XUMUYECKUM ypaBHEHHSM.
pacyeTHBIX 3a4a4 0 Hcnonp3oBaTh aIroOpuTMBI IIPU
XUMHUYECKUM (PopmysiaM 1 peueHny 3a1a4y
YpaBHE-HUSIM
[IpakTnueckas Penrenye xauecTBEHHBIX [IpoBoanTE XUMHUECKHUN 1,2,3
pabora Ne 5. SKCIIEPUMEHTAIBHBIX 3a/1a4 110 SKCIIEPUMEHT 110
Pemrenune Teme «MeTaJutbl IIIaBHBIX UJICHTU(UKAIIMN BEIIECTBC
SKCIIEPUMEHTATBHBIX TIOATPYIID» IIOMOIIBI KAYECTBECHHBIX

3aza4 1o TeMe

peaxIuii, MoMy4YeHHIo coeil
METAJIIOB TJIABHBIX MOJTPYIIIL.

«Merannst HaGiroiaTh 1 onuchIBaTh
TJIABHBIX CaMOCTOSITETBHO
MOATP YT MPOBOTUMBIE OTIBITHI C
MOMOIIBIO POJTHOTO SI3BIKA U
A3bIKA XUMUH.
JlenaTh BBIBOIBI 11O
pe3yibTaTaM MPOBEICHHBIX
XUMHUYECKUX OIBITOB.
Co0uro1aTh MpaBuia u
npuemMbl 0€30MmacHoN paboThI
C XUMHUUYECKUMHU
BEILECTBAMH U
J1a00PaTOPHBIM OIBITOM
TEMA 4. METAJ1/1bl NOBOYHbI
noAareynn (17)
OO6mmas OO01mas XxapaKTepucTruKa XapakTepu3oBaTh OOIIHE CBOWCTBA 12,3
XapaKTepHCTHKA NIePEeXOAHBIX METAJIIOB |— MEePEXOAHBIX METAJIIIOB.
MEPEXOIHBIX VI rpymm. OOBSCHSTH 32aBUCHMOCTh CBOIMCTB
METaJUIOB OCOOEHHOCTH CTPOCHHUS MEPEXOAHBIX METAJIOB OT
ATOMOB TIEPEXOTHBIX crpoenus.O0001aTh 3HAHUS U
meTasuio. Oo1me JIeNIaTh BBIBOJIBI O
(busnyeckue 1 XUMUIECKHE 3aKOHOMEPHOCTSIX U3MEHEHUI
cpoiicTa. [Ipumenenue CBOMCTB NEPEXOIHBIX METAIIIOB.
METaJJIOB IIpornozupoBath CBOICTBA
HEM3YYEHHBIX JJIEMEHTOB U HX
COEIMHEHUM Ha OCHOBE 3HAHHI
o [lepuonrueckoM 3aK0HE
Xpom Xpom. dusudeckue OOBACHATL 3aBUCHMOCTH 1,2,3

CBOICTBA XpoMa.
XuMH4ecKkne CBOICTBa
xpoMa (OTHOIICHHE K
BOJSIHOMY Tapy,
KHCIIOPOLY, XJIOPY,
pacTBopam KHCIIOT).
ITonyuenune u npumeHeHne
Xpoma.
JleMOHCTpauu.
BzaumopeiictBuexpoma
C COJISTHOM KHCIIOTOM 0e3
JIOCTyIIa BO3yXa

CBOMCTBXpOMA OT €ro
CTPOCHHUSL.

XapakTepr30BaTh BayKHEHIIINE
(hu3UYecKue U XUMUYCCKUE
CBOICTBA XpoOMa.
CorocTaBysITh XUMUYECKHE
CBOMCTBA XpoMa C 00IaCTAMHI
npumenenust. Habmoaate u
OIMCBHIBATH JIEMOHCTPUPYEMBIE
OITBITHI




CoenuHeHus

Xpoma.
3aBHUCUMOCTh
KHCJIOTHO-
OCHOBHBIX

¥ OKHCJIUTEIBHO-
BOCCTAaHOBUTENIHHBIX
CBOIMCTBOT CTCIICHU
OKMCJICHUS MEeTaJljia

CoenuneHus xpoma.
VI3MeHeHne OKHUCIHUTETEHO-
BOCCTaHOBUTEIHHBIXU
KHCJIOTHO-OCHOBHBIX CBOWCTB
OKCHIOB U THAPOKCHJIOB
XpOoMa C POCTOM CTENEHU
OKHCJICHUSL.

AmoTepHBIe CBOWCTBA
OKCHJIa M TUJIPOKCHIA XpOMa
(IIT). Okucnenue cosnerr xpoma
(IIT) B xpomaTsl. B3aumuele
TIepexo/Ibl XPOMaTOB H
JIMXPOMATOB. XPOMATHI U
JIMXPOMATHI KaK OKHCITUTEIH.
Ilonnoe pasnodcerue 60001
coneti xpo-

ma (1) co crabvimu
08YXOCHOGHBIMU KUCTOMAMU.
Komnnexcuvie coedunenus
xpoma.

JemoHcTpanum. OcaxaeHue
rugpokcuga xpoma (1) u
OKHUCJICHUE €T0 IEPOKCUIOM

BOJOpPOJIA.
Pasnoxenne Juxpomara
amMMoHns.  JlaGopaTOpHBIA
ONBIT 20. CsoiicTBa

COEIMHEHNH XpoMa

XMMHYECKHE CBOMCTBA
COEIMHEHUHXPOMA.

CBOMCTBaMU OKCHIIOB U
THJPOKCUIOB XpOMa U
3HAYEHHUEM CTEIIEHU
OKUCJICHUSL.
XapakTepHu3oBaTh
amdoTepHbIe CBOICTBa
oKcula U TMIPOKCHIA
xpoma (I11).

XpPOMATOB M TUXPOMATOB.
HccaenoBath cBOMCTBA
W3y4aeMbIXBEIICCTB.
Hab6imronats
JIEMOHCTPUPYEMbIE U
CaMOCTOSITEILHO
MPOBOTUMBICOITBITHI.
Habironate XuMHYECKHE
PEeaKIUKU OTHCHIBATE UX C

si3pika xuMud. CoOroaaTh
MpaBHJIa U PUEMBI
6e3omacHoi paboThI ¢

J1a00PATOPHBIM OIBITOM

XapakTepH30BaTh Ba)KHEHIINE

VYcranaBnuBaTh 3aBUCUMOCTD
MCEXKAY KHCIIOTHO-OCHOBHBIMH

OnuceIBaTh B3aMMHBIC Nepexoabl

TMOMOIIBIO POAHOIO SA3bIKa U

XUMHUYCCKHUMHU BCIICCTBAMU U

1,2,3

Maprasuert Mapraner — ¢u3nveckue u XapakTepu3oBaTh BayKHEHIIIHE 1,2,3
XUMHYECKHE CBONCTBA (usMUecKUe U XUMUIECKUE
(oTHOIIEHME K KHCIIOPOAY, CBOMCTBa MapraHua 1 ero
XJIOPY, pacTBOpaM KHCJIOT). coenuHeHniH. OOBACHATH
TonyueHne u IpUMEHEHHE 3aBHCHMOCTb CBOWMCTB MapraHiia
mapranua. Oxcna Maprasua OT €r0 CTPOCHHUSL.

(IV) kax okucnuTens 1 ConocraBisath  XUMHYECKHE
KaTaJau3aTop. CBOMCTBa MapraHua H €ro
Ilepmanranat kanus kak COCMHEHHH ¢  obiacTsIMu
OKHUCITUTEIb. HPUMEHEHUSL.
JleMOHCTpanuu. XapakTepu30BaTh OKCH/L
Pasnokenue rnepoxcua maprania (IV) kak okucauTens
BOJIOPOIA IO IeHCTBHEM Y KaTaJu3aTop, IepMaHraHaT
JMOKCH/Ia MapraHia. KaJns Kak OKUCIIUTENb.
JlaopaTopHbIii onbIT 21. HccnenoBats cBoiicTBa
CBolicTBamMaprasua 1 ero U3y4aeMbIXBELIECTB.
COEIMHEeHN HaOmiogate W onmchiBaTh
JIEMOHCTPALMOHHBIE u
CaMOCTOSITENBHO
MPOBOJMMBIE OITBITHI.
HaOmiogate xumudeckue
PEaKI1H OMUCHIBATh UX C
TIOMOIIBIO POJHOTO SI3BIKA U
si3pika xumun. Co0mroaaTh
MpaBUIIa U IPHEMBI
0e30macHoO paboTHI ¢
XUMHYECKUMH BEeUIECTBAMH U
71a00PaTOPHBIM OIBITOM
Keneso kax Kenezo. Haxoxnenue B XapakTepru3oBaTh KENE30 KaK 1,2,3

XUMHYCCKUI
JJIEMEHT

npupone. 3HAUYEHHE >KeJe3a
JUISL OPTaHU3Ma YETIOBEKa.
JlaGopaTOpHbIil onbIT 22.
M3ydenne MuHepasoB sxene3a

XUMHMYCCKUHI DJICMEHT.

OOBSCHSTH B3aUMOCBSI3U MEXKY

HAXO0XJICHUEM B TIPUPO/IC,
CBOICTBAMH M OMOJIOIMUECKOI
pomsio xene3a.lccnenoBats
CBOMCTBA N3y4aeMbIX BCILCCTB.




Haburoats 1 OIMUCHIBATS
CaMOCTOSITEIILHO TIPOBOIMMBIC
OIIBITHI.

Cobroath mpaBuiia U MPUEMBI
Oe3omacHoi paboTHI ¢
XUMUYECKUMU BEICCTBAMHE U
J1a00pPaTOPHBIM OIBITOM

Kenezo — dusnyeckne CBOMCTBA XapaKkTepu30BaTh jKelle30 KaKIpOCTOoe 1,2,3
IPOCTOE xereza. XUMUIeCKUe BEIIIECTBO.
BEILECTBO CBOICTBA XkKele3a OOBACHITH 3aBUCUMOCThH CBOMCTB
(B3anmogeiicTBre ¢ JKeJle3a OT €ro CTPOCHUSL.
KHCIIOPOJIOM, XJIOPOM, XapakTepu30BaTh Ba)KHEHIIINE
cepoil, yriem, BOJOH, (u3nUecKUe U XUMUUECKUE CBOWCT Ba
KHCJIOTaMH, PacTBOpaMU JKeJle3a, CII0Cco0bl ero MoIy4eHusI.
couneit).CriiaBsl Jxernesa ¢ CortocTaBIsiTh XUMHYECKHE CBOICTBA
YIIIEPOJOM. Kee3a ¢ 00JIaCTMHU IIPUMEHEHHSL.
Ilony4yenue u npumeHnenue XapakTepHu30BaTh MIPOLECC KOPPOIUH
xeneza. Kopposus xenesa u JKeJle3a U CIIOCOObI 3allUThI JKeNIe3a OT
CITOCOOBI 3aIUTHI KEJIE3HBIX KOPPO3HUH.
W3/IETUH OT KOPPO3HUH. HccnenoBatk cBOMCTBA H3ydaeMBbIX
JemMoHcTpanum. Komrekmus BEIIICCTB.
«Kerne3o u ero cruiaBbi». Hab6nronate u OIMCHIBATH
JlaGopaTOpHBIH ONBIT 23. JIEMOHCTPALIUOHHbIE u
CoiicTBaxkenesa CaMOCTOSITEIFHO  NIPOBOJMMBIC
OIIBITHI.
Habmrogate xuMudeckue
PeaKIUKU OTHCHIBATE UX C
MIOMOIIBIO POIHOTO SI3bIKA U
s3bIka xuMuH. CoOroaTh
MpaBUJIa U MPUEMBI
6e3omacHoi paboThI ¢
XUMHYECKUMH BEIECTBAMHU U
11a00paTOPHBIM OIBITOM
CoenuHeHus Coenunaenust xene3a. CpaBHEHHE XapakTepu3oBaTh BaKHEHIIINE 12,3
xKeresa KHCJIOTHO-OCHOBHBIX U XUMHUYECKUE CBOMCTBA

OKHCITHTENb-HO-
ruapokeua xkenesa (1) u
xkenesa (1) u sxenesa (I11).
(1) B comnm xemne-

pasiokeHue BoAou coseit
xenesa (1) co cnabpivu

BOCCTQHOBHUTEIIBHBIX CBOHCTB
ruapokcua xesnesa (111). Comnu
Mertonp! epeBoa conei sxenesa

3a (IIT) u o6patHo. [ToHOE

COeIMHEHMIDKEIe3a.
CpaBHHBAaTh KHCIJIOTHO-
OCHOBHBIE U  OKHCIMTEIBLHO-
BOCCTAHOBHUTENbHBIE CBOWMCTBA
ruzgpokcra xenesa (1)

u ruzpokcua xenesa (110).
CoIocTaBIsATh XUMHUYECKUE
CBOMCTBA COCIMHEHUM

JKeje3a ¢ 00acTsIMu
MPUMECHCHHUSI.

JIByXOCHOBHBIMH KHCIIOTAMH.
OKHUCIHTEILHBIC CBOICTBA
coemunennii sxenesa (111) B
PEAKISAX C BOCCTAHOBUTEISIMU
(MomuaoM, CEpOBOIOPOIIOM U
Mepto). [lnanunHbie
KOMIUIEKCHI JKeJIe3a.
KauecTBennrie peakunn Ha
nonsl xenesa (1) u (11).
JeMoHcTpanuu. OcaxaeHue
ruapokcua xenesa (1) u
OKHCIICHHE €r0 Ha BO3IyXe

XapakTepu3oBaTh METObI
nepeBo-y1a cosneit xxenesa (1) B
cou xenesa (111) u obpaTHO.
Habmronats
JIEMOHCTPHPYEMBICOIBITHL.
HaGnronare xumuueckue
PCaKIMHH OIKCHIBATH UX C
MOMOIIBIO POAHOIO S3bIKA U
SI3bIKA XUMHUA




Menn Mens. HaxoxieHue B mpupo/e. OOBSICHSTH 3aBHCMOCTD 1,2,3
Buonoruueckast poib. CBOMCTBME/IH OT €€ CTPOCHUSL.
dusnyeckren XuMHIECKUue XapakTepu3oBaTh BaKHEHIIINE
CBOCTBA MeIH (usMyecKue U XUMIYECKUE
(B3amMoeiicTBHE C CBOICTBa MEIIM U €€
KHCIIOPOJIOM, XJIOPOM, CEePO, COTMHEHHI.

KHCIIOTAMHU-OKHC JIUTEIISIMH, CorocTaBIIsITh XUMUUECKHE

xstopugom sxenesa (I11)). CBOI{-CTBa MEJTH U €€

IonyuyeHne 1 NpUMEHEHHE COCTMHEHU I

Me/Iu. ¢ 00JIaCTAMH IPUMEHEHUSL.

Oxcun u rugporcua meu (11). XapakTepu30BaTh MPOMBIILICHHBIE

Comumenu (I1). Mennbrii CIOCOOBI OTYYEHUS MEITH.

KyIIopoc. HccnenoBath CBOHCTBA M3ydaeMbIX

Ammuaxkatel Mmegu (I) u menu BEILIECTB.

(). Tonyuenue okcuaa meu (1) HabGnronath 1 onuckiBaTh

BOCCTaHOBJICHHEM T'HJPOKCH A CaMOCTOSITEEHO TPOBOMMbIE

menu (IT) rmroxo3oit. [Tonyuenue OITBITHI.

xjopuza Habimoath XUMHUYECKHE

u nomuaa meau (1). PEeaKIUKU OTHUCHIBATH UX C

JlaGopaTOpHbIi ONbIT 24. MTOMOIIIBIO POTHOTO SI3bIKA U

CBolicTBaMeNH, e CIUIaBOB U si3pika XxuMun. CoOroaaTh

COCITMHEHU I MpaBUiIa U MPUEMbI Oe30MacHoH
paboThl ¢ XUMUYECKH-MH
BEIIIECTBAMH U JJAOOPATOPHBIM
OITBITOM

[IpakTnueckas Pemenue 3a1a4 no nonydeHuo IIpoBoauTh XUMUYECKHI 1,2,3

pabora Ne 6. 3aJJaHHbBIX BEIIECTB (METHOTO IKCIIEPUMEHT 10 TTOTYICHHIO
«[Tonyuenne KYIIOPOCa U JCe/Ie3H020 KYRopoca) |  3aJlaHHbIX BEIECTB.
METHOTO Habmtoath 1 ONMUCHIBATH
Kymopoca. CaMOCTOSITEILHO MPOBOTUMBIC
ITonyuenne OITIBITHI
JKENE3HOTO C IMOMOIIIBIO POJTHOTO
KyIIopoca» SI3bIKaU A3bIKA XUMUH.
Jlenath BBIBO/IBI o
pe3yiapTaTaM  MPOBEACHHBIX
XUMHUYECKHUX OIBITOB.
Cobroath npaBuia u
npuemMbl 0e30MmacHoi paboThI ¢
XUMHYECKUMH BELIECTBAMH U
71200paTOPHBIM OIBITOM
Cepebpo Cepebpo. dusnueckue u OOBSICHATH 3aBUCUMOCTH 1,2,3
XUMHYECKHUE CBOMCTBA CBOMCTBCepeOpa OT ero
(B3aumopeiicTBue ¢ CTPOCHHUSI.
CEpPOBOOPOJIOM B XapakTepu3oBaTh
[IPUCYTCTBUU Ba)kKHeMHIIMe Qusnueckue u
KHCIIOpO/ia, KHCIIOTaMU- XUMHYECKHE CBOHCTBA
okuciurensaMu). OcaxaeHne cepeOpa 1 ero COeMHCHUIA.
OKcHza cepedparnpu JerCTBUH ConocTaBisTh XHMHUUECKHE
LIEJI0YH Ha COJu cepeldpa. CBOMCTBa cepebpa 1 ero
AmMMuakatsl cepedpa Kak COCIMHEHUIC 00IaCTIMH
okucnurenu. KauecTBeHHast MIPUMEHEHUSL.
peakinsi Ha HOHBI cepedpa. Habmnronats 1 onuckIBaTh
[pume-uenne cepedpa. JIEMOHCTPHPYEMBIE OITBITHI
JeMoHcTpauuu. Beigenenne
cepeOpa u3 ero couneit
JIeHCTBUEM MEIHU

3011010 3onoro.  dusuueckue U OOBSICHATH 3aBUCUMOCTH 1,2,3
XUMHYECKHE CBOHCTBa CBOMCTB30J10Ta OT €ro
(B3amMoZEICTBHE C XJIOPOM, CTPOCHHUSL.
«IAPCKOH BOIKONY). XapaxkTepu3oBaTh BaKHEHIINE




30J10TOXIIOPOBOIOPOAHAS KHCIIOTA. (usMyecKue U XUMHICCKHE 1,2,3
T'uppokcun 3omota (111). Komruiex CBOICTBA 30J10Ta U €ro
cbl 30510Ta. CrIOCOOBI BBIJICTICHHS COCTMHEHH.
30JI0Ta U3 30JI0TOHOCHOM ITOPOJIBL. CoIoCTaBISITh XUMHIECKHE
Ipumenenue 3o0mota CBOICTBA 30J10Ta C 00JIACTAMH
NpUMEHEHHs. XapaKTepu30BaTh
CIocoOBI BBIJICIICHUS 30JI0Ta U3
30JI0OTOHOCHOH IOPOJIBI
Huak unk. ®dusnueckue u OOBSICHATH 3aBUCUMOCTh 1,2,3
XUMHYECKUECBONCTBA CBOMCTBIIMHKA OT €ro
(B3aMMoIeiiCTBHE C raJoreHaMH, CTPOCHHUSL.
KHCIIOPOJIOM, CEPOM, BOJIOM, XapakTepu30BaTh BaKHEHIINE
pacTBOpamMu KUCJIOT U LIET0Yei). (usMUecKUe U XUMUICCKHE
INonyuyenue u npuMeHe-HUE CBOICTBA IIMHKA U €r0
IUHKA. AM(POTEPHOCTh OKCHIAN COCTUHEHH.
TUIPOKCHIA LMHKA. Baxkneimne XapakTepu3oBaTh CIIOCOObI
COJIM LIMHKA. TIOJTYICHUS [IMHKA.
JlaGopaTOpHBINA ONBIT 25. CorocTaBysITh XUMUUECKHE
CBOWiCTBAIIMHKA U €70 COCTUHECHHH CBO¥{-CTBa IUHKA U €r0
COETUHEHM I
¢ 00J1aCTAMH IIPUMEHEHUSL.
Wccnenosats cBoiicTBa
M3y4aeMbIXBEIIICCTB.
Habnronath 1 onvceiBaTh
CaMOCTOSITELHO MPOBOTUMBIC
OITBITHI.
Habmrogate xuMudeckue
PEaKIUKHU OMUCHIBATH UX C
TIOMOIIIBIO
POIHOTO SA3BIKA U A3bIKA XUMHH.
Coluroath MpaBuiia U MPUEMBI
6e3omacHoi paboThI ¢
XUMHYECKUMH BEIIECTBAMHU U
11a00paTOPHBIM OIBITOM
Pmymo Pmyms. Quzuueckue u O0vscHAMb 3A6UCUMOCTL  CEOUCME 1,2,3
Xumuue cKue pmymu om ee CmpoeHus.
(s3aumooeticmesue ¢ Xapaxmepuzosame  eadicnevuiue
KUCTIOPOOOM, cepol, @usuueckue U Xumuueckue
XJI0poM, CBoli-cInea pmymu.
KUCTOMAMUOKUCTUMETSMIL) Conocmagnsame xumuueckue
ceovicmsa. llony-uenue u ceoLCmBa pmymu u ee coeOUHeHUIIC
npuMeHeHue prmymu o0onacmaAmMU NPUMeEHEHUs.
Xapaxmepuzosamuv cnocobul
NONYYeHUs pmymu
Pemenue 3amaun BeInonHeHne ynpaxHeHH 1Mo CocraBiisiTh ypaBHEHUs PEAKIHIA,C 1,2,3
BBINOJIHEHNE TeMe MOMOILBIO KOTOPBIX MO>KHO
pra)KHeHI/Iﬁ «Meraibl TOOOYHBIX OCYIIECTBUTH LICIOYKH IIPEBpAIIC
o Teme «MeTauibl MOAPYIII», Ha COCTABJICHUE HHUU BEIIECTB.
MOOOYHBIX YpaBHEHHUH pearuii, OcymecTBIATL PACUETHI 110
noarpymin COOTBETCTBYIOIIHNX XAMHAYECKUM YPABHCHUAM.
3aJaHHBIM LIETIOYKaM Hcnonb30BaTh alropuT™MBl U
npeBpaiieHnit. Pemenne pelIeHnN 3a1a4
pacyeTHBIX 3a1a4 10
XHUMHUYECKUM QopMyJiaM U
YpaBHEHUSIM
[MpakTnueckas Pemenne TTpoBOIUTE XUMUYECKHUI SKCIIEPH 1,2,3
pabora Ne 7. 9KCIIEPUMEHTAIBHBIX 3312 MEHT M0 TTOJTyIEHHIO THAPOKCHIA
Pemenne o Teme «MeTats 10604 sxenesa (IT), ruapokcunaa xemesa (1),

OKCIICPUMCHTAJIBHBIX

HBIX TOATPYIID)

xmopuna xenesa (1), oxcuma




3aJ1a4 110 TeEMe
«MeTamsl
IMOOOYHBIX
TIOJTPYII»

menu (IT), autpara meau (II),
ruapokcuna xpoma (1), rumpokcuia
[IUHKa, XpOMaTa KaJIHsl.

IIpoBOMUTH XUMIYECKUI IKCIIEPHUMEHT
T10 OTIpEeJIEJICHUIO KaueCTBEHHOT O
cocTaBa XJIOpUJIa H CyJib(aTaxenesa
(IIT), nneHTH(UKAIIMYT HOHOB METAILIIOB
1MOOOYHBIX TTOATPYIII C TOMOILBIO
Ka4eCTBEHHBIX PEaKIIHH.

TIpoBOMUTH XUMUYECKHIA IKCIIEPUMEHT
T0 KCCIIEIOBAHHIO aM(OTEPHOCTH
ruapokcua xpoma (111)

Y THIPOKCHU/IA [IMHKA.

TIpoBOMUTE XUMUYECKUI IKCIIEPUMEHT
T0 UCCIIEIOBAHUIO B3aUMO/ICH-CTBUS
xstopuna xenesa (I1) ¢ auxpomarom
KaJIus B KMCJIOW Cpefie.

IIpoBoguTh XHMMHUYECKMH 3KCHEpH-
MEHT
PYKaBYMHBI.

Hab6nronate u OITUCHIBATh
CaMOCTOSITEIHHO MPOBOTUMBIC
OITBITHI

1o OYHUCTKE Kee3a oT

C MOMOIIBI0 POHOTO
SI3BIKAH SI3bIKA XUMHUH.
Henats BBIBOJIBI o
pe3yabTaTtaM IpPOBEICHHBIX
XUMHUYECKUX OITBITOB.
Cobroath npaBuia u
pueMbl 0e30MacHol paboThI
C XUMHUYCCKUMH BEIECTBAMU
1 J1abOPaTOPHBIM OIBITOM

[IpakTnueckas
paborta Ne 8.
«Ilonyuyenue
conuMopa»

Pemenue 3aia4 no nonydeHuto
3aJIaHHBIX BEIIECTB (COJH
Mopa)

IIpoBoauTh XUMHUECKHI
9KCIIEPUMEHT IO TTOIYYEHHIO
3aJIaHHBIX BelecTB (conu Mopa).
Habnionate 1 onuceiBaTh
CaMOCTOSI-TENIbHO IPOBONMBIE
OIIBITHI

C MIOMOILBIO POAHOTO

SI3bIKaU A3bIKA XUMUH.

Jlenath BBIBO/IBI o
pe3ynabTaTaM IMpOBEJCHHBIX
XUMHYECKUX OIBITOB.
Co0nroiaTh paBuia u
npuemMbl 0e30MmacHoi padboThI

C XUMHUYECKU-MHU BELIECTBAMHU
1 JJaOOPATOPHBIM OITBITOM

1,2,3

Oo6o0maromee
MTOBTOPEHHUE 110
Teme «MeTaibhy

Pemenwne 3anay u
BBITIOJTHEHNE
YOpaXHEHHUH,
TI03BOJISIOIINX
CHCTEMaTU3UPOBATh U
0000IIUTHITONYYCHHBIC
3HAHMS 110 TEME
«Metannb

CoCTaBISITh CPAaBHUTENBHBIC H
000011aI01IIHE CXEMBI.
IIpoBoauTh pacueTs o
XUMHUYE-CKUM (popMmynam u
YPaBHEHUSIM PEaKITHiA.

12,3




Ocy1ecTBisTh
TIO3HABATEIBHYIO Pe(IICKCHIO B
OTHOIIICHUY COOCTBEHHBIX
JIOCTHIKEHHH B IIpoLEecce
pelIeHNs y4eOHbIX 1

[I03HABATENHHBIX 33144
KountponbHast Kontponb 3HaHui 110 TEME Ocy1iecTBIATh 1,2,3
padora Ne 2 «Meraibny TIO3HABATEIBHYIO Pe(IICKCHIO B
10 TeMe OTHOLLEHUY COOCTBEHHBIX
«Mertamib JOCTYDKEHUI B Ipolecce
pelenust yaeOHbIX U
M03HABATEIbHBIX 3a/1a4
TEMA 5. CTPOEHUE
BELLLECTBA (8)
Snpo aroma. Crtpoenue atoma. 006001aTh TOHATHS «SIIIPOY, 1,23
SAnepueie Hyxmuast. M3otomsl. «IIPOTOH», «HEUTPOHY,
peakiu Jegpexm maccor. Tunbt «U30TOIIBI,
pasluOaKTUBHOIO CHYKIIUBI.
pacnaza. Tepmo- XapakTepu30oBaTh
SZEPHBIN CHHTE3. CTPOEHUEATOMHOIO SIAPa.
Omxkpoimue HOGbIX PaznuyaTh TEpMUHBI
XUMU4ecKux CHYKJIUJBI»U «U30TOIBDY.
onemenmos. SInepupie XapakTepu30BaTh THUIIBI
peaknuu. paauoax-
Tunvl a0epHbix
peaxyuii: oejlenueu
cunmes. Ilpumenenue
pajuoHy-
KJIMI0B B MEIULIUHE. THUBHOI'O PACMaja, THITI SACPHBIX
Merto MeUeHBIX aTOMOB peakuui.
OnuchIBaTh NOTy4eHNE
HOBBIX 2JIEMEHTOB
MOCPEICTBOM SIJICPHBIX
peakuui
Dnemenmaptvie IIpeocmasnenue o CpasHusams K6aHMOBYI0 U 12,3
noHamus K68AHMOBOU MexaHuxe. KAACCUUECKYI0 MEXAHUKY.
K68aHmMOBO1 Coomnowenue oe Hasvieamu u
MexaHuxu Bbpoiina. Hpunyun dopmynuposams ocHogHBIE
HeonpeoereHHocmu NPUHYUNBL KEAHTNOBOL
Tetizenbepea. [lonsmue MexaHuxu.
0 60110601 PYHKYUU IIpusooums npumepul
KB8AHMNOBO-MEXAHUYECKO20
ONUCAHUSL MUKPOYACTIUY
DNEKTPOHHbBIC KBaHTOBBIE UHCIIA. XapakTepu3oBaTh COCTOSHHE 12,3
KoH(UTrypanuu AToMHast opOHTaIb. 3JIEKTPOHA B aTOME.
aTOMOB Pacnpenenenue 3nexTpo 006001maTh MOHATHS

HOB I10 HEPTeTUYECKUM
YPOBHSM

B COOTBETCTBHUH C
MIPUHLUTIOM
HavMEHbIIIEH YHEPTUH,
TpaBWIOMXYyHJA U
npunHImom [laymnn.
OCOOEHHOCTH CTPOCHHS
9HEPreTHYECKUX
YpOBHEH aTOMOB
d-311eMeHTOB.
DneKTpoHHas
KOH(HTrypaius aroma.
DNeKTPOHHbBIE
KOH(UTrypanuu
MIOJIOKUTENBHBIX U
OTPHUIIATETBHBIX HOHOB.
BajleHTHBIEIEKTPOHBL

«QIEKTPOHHAsI KOHPHUTYpanus»,
«OHEPTEeTUYECKUNYPOBEHbBY,
«aToMHasi OpOUTAIIbY.
XapakTepu3oBaTh KBAHTOBBIE
yucna. DopMynupoBaTh
0a30BBICTIPUHIIHITBI
pacnpeneneHust JIEKTPOHOB
10 OpOUTAIISM.

CpaBHUBATH aTOMHBIE
opOuTau, HaXOSIIUECs Ha
pa3HBIX YPOBHSX, IO (hopMe
SHEPTHH.

XapakTepu3oBaTh BaJICHTHBIC
BO3MOYKHOCTH aTOMOB
XUMHYECKAXDIIEMEHTOB




KoBanenrnas
CBSI3b U
CTpOeHHE
MOJIEKYJI

DJeKTpoHHAs Npupoa
XAMUYECKOM CBsI3U. BHbl
XUMHYECKON CBSI3H.
KoBanenTHas cBs3b u ce
XapaKTePUCTHKH (FHEPTHUst
CBSI3U,JUTMHA CBSI3H,
BaJICHTHBIN YToJl, KpaTHOCTh
CBSI3H, MOJISIPHOCTD,
MOJISIPU3YEMOCTB ).
KoBanenTHas HenossipHas u
riosisipHasi cBsi3b. OOMEHHBIH
U JIOHOPHO-aKIETTOPHbBII
MeXaHU3MbI 00pa30BaHuUs
KOBaJICHTHOW MOJISIPHON
CBSI3HU.

I'eomeTpust MoneKyisl.
Jlunonvrvliivomenm ceéssu,
OUNONLHBIU MOMEHM MOAEK)IbL.
JeMoHcTpauuu. Mozaenu
MOJIEKYJI

KonkpernsupoBats MoHATHS
«XUMHYECKasl CBS3bY,
«BaJEHTHOCTEY. O000IaTH
MOHSATHUS «KOBaJIEHTHAS
HETIOJISIPHAS CBSA3bY,
«KOBAJICHTHAsI TIOJIIPHAS CBSI3b.
OOBSICHATh MEXaHU3MBI

06p8.30BaHI/IH KOBAJICHTHOM CBSI3HU.

OnuChIBaTh XapaKTEPUCTUKH
KOBAJIEHTHOM CBSI3U.
IMpencka3biBaTh HopMy MPOCTHIX
MOJICKYIT.

Habiro1aTh 1 OnuceIBaTh
JIEMOHCTPHUPYEMbIE MaTEPHAIIBI

1,2,3

WonHnas cBs3b. Xumudeckas cBs3b. MoHHast O00011aTh MOHATHS «AOHHAS 1,2,3
Crtpoenue cBs13b.Omauyue mexicoy CBSI3bY», KKPHUCTAIUTNYECKAs
HMOHHBIX UOHHOU U KOBAJICHMHOUL pelerkay, «dIeMeHTapHast
KPHCTAJIIOB c6s3b10. CTpOCHHE TBEPIBIX sTUEKay.
Ten. THITBI KPUCTATUTHYECKUX OOBACHATH MEXaHU3MBI
PEIIeTOK HOHHBIX 00pa30BaHUs HOHHOM CBSI3H.
coequHennii. IToustue 00 XapakTepu30BaTh THITBI
DJIEMEHTapHOMN sTUEHKe. KPUCTAJUIMUECKUX PEIIETOK
JleMoHCTpanuu. HMOHHBIX COEIUHEHMIA.
Kpucrammuueckuepenerku Ha6ironats 1 ONKMCHIBaTEL
JIEMOHCTPHUPYEMbIE
MaTepHabl
Merannnyeckas XuMHU€ecKas CBA3b. O000111aTh HOHSITHE 1,2,3
CBSI3b. Meranauyeckas CBSI3b. «METaJJINYECKast CBSA3hY.
Kpucranmuueckue CtpoeHue TBepAbIX Tell. OOBSCHITH MEXaHU3MBbI
peleTKu Kpucrannuaeckue u amoppHbie 00pa3oBaHMs METAJUINYECKON
METAJIJIOB Tena. THIBI KpUCTAITUYECKUX CBSI3U.
PEIIETOK METaJIIIOB. XapakTepu30BaTh THITbI
JleMOHCTpanuH. KPUCTAJITMYECKUX PELLIETOK
Kpucrannmueckuepemerku METaJIIOB.
Habmronats u onuceIBaThH
JIEMOHCTPHUPYEMbIE MaTEPHAIIbI
MexMONEeKyIsIpHbIC MexMOneKyspHbIe XapakTepu30BaTh THIIbI 12,3
B3aUMOJICUCTBUSA B3anMoeiicTeust. Bogopognas MEXMOJIEKYIISIPHOTO
CBSI3b U €€ BIMUSHNE Ha CBOMCTBA B3aUMOJICHCTBHSI.
Bemectsa. [lousmue o O000maTE TOHITHE
CYNPAMONIEKYIAPHOUXUMUU «BOJIOPOJTHASICBSI3bY.
OOBACHATE MEXaHU3MBI
00pa3oBaHHsI BOJOPOJIHOM CBS3H
Oo6o0maromee Pemenue 3amau u CocraBiisiTh CPABHUTEIIBHBIC U 1,2,3
MTOBTOPEHHUE 110 BBITIOJIHCHUE YITPAKHCHUH, 00001IaroIIHEe CXEMBI.
Teme «Ctpoenue TIO3BOJISIOIINAX IIpoBoauTh pacueTsl 1o
BEIIECTBAY CHCTEMaTU3UPOBATh U XUMHYECKUM (opMysiaM 1
0000IIUTHITONYYCHHBIC YPaBHCHUSIM PEaKIHi.
3HAHUSA 110 TEME OcCy1ecTBIsATh
«CTpoeHHE BeIIECTBAY MO3HABATEILHYIO pe(IICKCHIO B
OTHOIIIEHUN COOCTBEHHBIX
JIOCTHKEHHUH B TIPOIECCE
pelieHust ya4eOHbIX U
MMO3HABATENLHBIX 3a/1a4




TEMA 6. TEOPETUYECKOE OMUCAHMUE

XUMMUYECKUX PEAKLUMM (17)

TennoBsle TemnoBoii 3¢ hexT XuMIIecKoi XapaKTepu30BaTh TEILIOBbIE 1,2,3
s dex-Tor peakuuu. DHI0TEPMUYECKUE U 3 PEKTHI XUMIYECKUX PEaKIIi.
XUMIYECKIX 9K30TEPMHIECKIE PCAKIINH. O000maTh MOHATHS
peaxmit TepMoxumIdecKre ypaBHCHUS. «OK30TepMHYE-CKast PEAKIHsD,
INomsTre 00 s>HTambIUH. TemmoTa «@HIOTEPMUYICCKAsT PEAKIIHLY.
00pa3oBaHMs BEIIECTBA. DHEPTHU OmmcHIBaTh TEPMOXUMHIECKHE
CBSI3U. PEaKLUH.
JeMoHcTpanum. PaccunThIBaTh TeIIOBEIE
DK30TepMHUYECKUEU 3 (HEKTBIXUMIYECKUX PEaKIUiL.
9HJOTEPMUYCCKUEC XUMUYCCKUC Omnpenensarb TIOHSTHE
peakimu. TermIoBbIe SBICHUS «QHTAJIBIAN. Ompenensts
IIPU PACTBOPSHUH CEPHOIT TEII0Thl 00pa30BaHUS BELIECTB.
KHCJIOTBI ¥ aMMHAYHON HaGmiogath ¥ OHMCHIBATH
CEJIUTPBL JIEMOH-CTPHPYEMBIE OITBITHI
3axoH ['ecca 3axoH 'ecca u ciaecTBus U3 DopMyIIupoBaTh 3aKOH 1,2,3
HEro.DHeprus CBsI3U I'ecca ucnencrue U3 Hero.
PaccunThIBaTh TEIUIOTHI PEAKIINH
yepes3 TEIUIOThl 00pa30BaHUs
BEILIECTB.
PaccunThIBaTh TEIUIOTHI PEAKIINH
4yepe3 SHEPTUH CBsI3er
Outponus. Bropoi TToHsTHE 00 PHTpOMNHY. DopMynupoBaTh BTOPON 3aKOH 1,2,3
3aKOH Bropoiizakon TEPMOIMHAMHUKH.
TEPMOJMHAMHKI TEPMOANHAMUKH OreprpoBaTh TOHATHEM
«QHTPOMNUSI»
Oneprus 'nddca u Oueprus 'nub6ca u kpurepuu XapakTepu30BaTh YHEPTUIO 1,2,3
KPUTEPHHU CaMOIPOU3BOJIbHOCTH T'u606cakak
CaMONpPOM3BOIBHOCTH XUMUYECKOMp eaKIun TePMOINHAMHUYECKYIO
XUMUYECKUX peaKiuii (byHKIHIO.
IIporno3upoBath
BO3MOKHOCTb TIPOTEKAHHs
XUMUYECKUX peakiuiiHa
OCHOBE UMEIOIINXCS 3HAHUI
0 XMMHYECKOI
TepMOANHAMHUKE.
XapakTepu3oBaTh KPUTEPUH
CaMOINPOU3BOIBHOCTH
XUMHYECKUXPEaAKINN
Penrenue 3amau Permienue pacuerHbIx 3a1a4 1o OCyIIECTBIISATh PacyeThI 1,2,3

10 TeME « X UMHYECKast

TCPMOJANHAMUKA»

XHUMHYECKUM (opMmysiaM 1
YPaBHEHHUSIM IO TeME
«XumMHuyeckKast
TEPMOIUHAMUKAY

TETTOBBIXAPPEKTOB
XUMHUYECKUX PEaKIHil Ha
OCHOBE JIAHHBIX O TETIJIOBOM
3¢ dekre 0OpazoBaHUs
BEILIECTB.

IIpornozupoBath
BO3MOYKHOCTH ITPOTEKAHUS
XUMHYECKUX peaKIniiHa
OCHOBE UMEIOLIUXCS 3HAHUM
10 XUMHYECKOU
TEPMOIMHAMHUKE.
OcCyIIecTBIATh PACUYETHI IO
XUMHYECKUM (POpMYyIIaMm.
Hcnonb30BaTh alropuTMBl U
pelIeHny 3a1a4




CkopocThb CKOpOCTh XMMHUYECKUX XapakTepu3oBaTh CKOPOCTh XUMH 1,2,3
XUMHYECKON peakIyii, ee 3aBUCHMOCTh YECKON PeaKIuH.
peaKum. OT pa3NIUYHbBIX (PAKTOPOB: OOBSICHSTH 3aBUCHMOCTh CKOPOCTH
3aKkoH TIPUPOJIBI PEArHPYIOIIUX XUMHYECKOW PEAKIMU OT Pa3iInd HbIX
JEHCTBYIOIINX BEIIIECTB, KOHIICHTPAIIUH (axTopoB.
Macc pearupyromyx BEeIecTB, DopMyIupoBaTh 3aKOH

TeMIIepaTypbl, HATMIHS JEHCTBYIOIIMX MaccC.

KaTanu3aTopa, MIomaan Hab6monate v onuceIBaTh

MTOBEPXHOCTH JIEMOHCTPHUPYEMBIE OITBITHI

PearupyroKx BEIeCTB.

Peaxiuu roMoreHHbIe

U TeTepOreHHBIE.

DnemenmapHvlepeakyuu.

Mexanuszm peaxyuu.

AKmMuUBUpoBaHHbIl KOMNIEKC

(nepexoonoe cocmosnue).

3aKoHICHCTBYIOIINX MacC.

JleMOHCTpanum.

3aBUCUMOCTb CKOPOCTH

PEAKIIUK OT MPUPOIBI

BEIIIECTB Ha MPUMEPE

B3aMMOJICHCTBHS PACTBOPOB

Pa3IUYHBIX KHCIIOT

OJIMHAKOBOW KOHIICHTPAITHH

C OTMHAKOBBIMU KyCOYKaMH

(rpanynamu) IMHKA U

OJIMHAKOBBIX KYCOYKOB

Pa3HbIX METAIIOB (MarHusi,

IIMHKA, JKeJIe3a) C PacTBO-

POM COJISTHOM KUCITOTBI.

BsaumoneiictBue pactBopoB

CEpHOM KUCIIOTbI

C pacTBOpaMu THOCYib(haTta

HATPUAPa3TUIHOM

KOHIICHTpaLUH
3aBUCHMOCTb ITpaBunoBant-T'odda. Onpenensars MOHATHS 12,3
CKOpOCTH TonsTHe 00  sHepruu «TeMreparypHslii kodddurment
PEaKLUIOT aKTHBAlMM U 00 DJHEpreTH CKOPOCTH,
TeMIIepaTypbl 4ecKOM Ipoduiie peakiuu. «QHEPrHs aKTUBALIUK.

JleMOHCTpauuH. DopMyIupoBaTh

BsaumoeiictBue npaBuioBaHT-T'odda.

pacTBOpOB CepHOU OOBSCHITH IPUYUHY YBETHICHUS

KHCIIOTBI C paCTBOPaMHU CKOPOCTH PEAKLMU NPU

THOCYIb(aTa HATPHA HarpeBaHuM.

pa3nIuYHON TemMmepaTypbl HaOmtonate 1 onuceIBaTh

JIEMOHCTPHUPYEMBIE OITBITHI

Karanms. Karanuzartopel u KaTamus. OnpenensTh NOHATHS «KaTaIu3», 1,2,3
Karanuzatopsr AKTUBHOCTb 31 «KaTanu3atopy, «PepMeHT,

CEJIEKTUBHOCTh «AKTHBHOCTDBY», «CEIEKTHBHOCTBY,

KaTaau3aTopa. «TOMOTEHHBIN KaTalu3»,

T'omorennsiii u
TeTepOreHHBIN KaTaln3.
Ponp xatanuzatopos B
MIPUPOJE U MIPOMBIIITIEHHOM
npon3BoAcTBe. DepMEHTHI
Kak OMOJIOTHYCCKHE
KaTaJu3aTopsbl.
JleMOHCTpauu.
Pasznoxxenune nmepokcuaa
BOJOpPOJA C TOMOLIBIO
HEOPraHUYEeCKUX
KaTaau3aTopoB U
MIPUPOHBIX OOBEKTOB,
CoZlep KalIHX KaTajasy.

«TeTepOreHHBIN KaTalu3y.
OOBSICHATH MEXAHU3M JIEHCTBUS
KaTajauzaropa.

OnuceIBaTh MEXaHU3MBI
TOMOI'€HHOT'0, TETEPOreHHOr0 M
(hepMEHTATHBHOTO KaTaJIH30B.
HaGnronars

JIEMOHCTPUPYEMbIC U
CaMOCTOSITEIIBHO MTPOBOTUMBIC
OTIBITEI.




JlaGopaTopHbIii ONBIT 26.
Karamutnaeckoe PA3JI0KCHNE
HepoKcuia BOAOpoaa

Habutonate XuMHUYECKHE
PEAKIMHIHU OIHCHIBATh UX C
HOMOIL[BIO POJTHOT'O SI3bIKA U
s3pika xumun. Cobutro1ath
HpaBUJIa U IPUEMBI
6e30macHoi paboTHI ¢
XUMHYECKUMH BEIIECTBAMHU U

71a00paTOPHEIM
000py/I0BaHAEM
Xumuueckoe OOpaTuMble peakiu. XapakTepu3oBaTh XUMHUECKOE 1,23
paBHOBecHe. XUMHUYECKOEPaBHOBECHE. paBHOBecHE.
Koncranra Koncranra paBHOBecus CpaBHHBaTh 0OpaTUMBbIE U
paBHOBecHs HeoOpaTUMBbIE PEeaKIHu.
XapakTepu30BaTbKOHCTAHTY
paBHOBECHS Kak
KOJIMYECTBEHHYIO
XapaKTePUCTUKY MOJIOKECHUS
XMMHYECKOr0 PaBHOBECHS
[Ipunnmmn Jle IIpunumn Jle aTtense. DopMynUpoBaTh MPUHLUI 1,23
[aTenne PaBHOBeCHBIE COCTOSHUS: JlelllaTenbe.
YCTOWYHMBOE, HEYCTOHYNBOE, XapaxkTepu30BaTh THIIbI
Oe3paznyHoe. PaBHOBECHBIX CUCTEM.
CMerieHre XuMHUYeCcKOoro OOBACHITH 3aBUCHMOCTh
paBHOBeCHs O] IS CTBUEM TIOJIOKEHUS] XUMHYECKOT0
pazIuyuHBIX (haKTOPOB: pPaBHOBECHS OT Pa3IMYHbIX
KOHIICHTPAIIMU PEareHTOB WA (hakTopoB.
MIPOJIYKTOB PEaKIINH,
JIABJICHUS, TeMIepaTypbl. Ponb TIpencka3biBaTh HaIlpaBICHUE
CMEIICHNUS PABHOBECHS B CMEIICHUSI XUMHUYECKOr0 paBHOBE-
TEXHOJIOIMYECKHX IPOLIECCAX. CHsI TIPY U3MEHEHHUH YCIIOBUHM
JleMoHcTpanum. 3aBUCUMOCTh MPOBEJICHUST O0OPATHUMOI
TIOJIOYKEHUS PAaBHOBECHSI B XUMHYECKOW PEaKInu.
cnereme2NO = N O or Habnronate neMoHCcTpUpyemblie
TeMIIGPATY DI, omnbIThl. Habmonate xumudeckue
PEaKIy 1 OIHICHIBATH UX C
MOMOILBIO POJHOTO SI3bIKA U
SI3bIKA XUMHU
[IpaxkTnueckas Perienne skcriepuMeHTaIbHBIX IIpoBoauTh XMMHUYECKUI 1,23
padora Ne 9. 3a1a4 Ha olpe/eseHIe 9KCIIEPUMEHT IO ONpPEeTICHUI0

«CKOpOCTh XUMHU
YECKUX PEAKIHH.
Xumuueckoe
paBHOBECHE»

(haKkTOPOB,BIUSIONINX HA
CKOPOCTb XUMUYECKOU
pEeaKLuy 1 MOTOKEHUE
XUMHYECKOIO PAaBHOBECHS

(hakTOpOB, BIUSIOIINX HA
CKOPOCTh XMMUYECKOH peakuu 1
MOJIOKEHUE XUMHYECKOTI0
paBHOBeCHSI.

UccnenoBats ycnoBusi,
BJIMSIOIINE HA CKOPOCTD
XUMHYECKON peaKiuu.
UccnenoBats ycnoBusi,
BJIMSIIOIIME Ha TIOJIOKEHHE
XUMHYECKOTO PAaBHOBECHSI.
HaGnronars 1 onuceIBaTh
CaMOCTOSITENEHO MPOBOIUMBIE
OIIBITHI

C TIOMOIIBIO POTHOTO SI3BIKA U
SI3BIKA XUMUH.

Jlenath BBIBOZIBI IO PE3yabTaTaM
MIPOBEACHHBIX XUMHUUECKUX
onbITOB. COOMIOIATh IPaBUIIa U
npueMbl 0€30MacHON paboThI ¢
XUMHYECKUMH BEUIECTBAMH U
71a00paTOPHBIM 000PYIOBaHHEM




Honnoe HonHoe npounsBeieHNE BOABI. XapakTepu3oBaTh HOHHOE 1,2,3
MIPOM3BEICHNE Bonoponnsiii nokaszatens (pH) TIPOU3BENICHUE BOJIBI,
BOJIBL. pacrtBopa. Pacuer pH pactBopos BOJIOPOJTHBIN TTOKA3aTelb.
Bonoponnsrit CHJIBHBIX KUCIIOT U IIEN0YEn IIpoBomuts pacuer pH pactBopos
MoKa3aTelb CHJIBHBIX 3JIEKTPOJIHUTOB.
DKCIEepUMEHTAIBHO ONPENEISTh
KUCIJIOTHOCTD CPEJIbI PA3IIIHbBIX
pacTBOpPOB, B TOM YHCIIC U B
ObITy.J[eMOHCTPUPOBATH 3HAHKE
MpaBUIOKAa3aHUs IEPBON TOMOIIH
TIPH TIOTIAJITAHUH Ha KOXKY
pacTBopoB
C BBICOKHMM ¥ HH3KHM pH
Xumuueckoe PaBHOBecHe B pacTBOpax. XapakTepu3oBaTh XUMHUECKOE 1,2,3
paBHOBecue Koncrantsl qucconmanyu paBHOBECHE B paCTBOpax.
BpacTBOpax Cl1a0bIX ANEKTPOIUTOB. C843b Omnpenenars NOHATUS «KOHCTaHTa
KOHCMAHmMbl U CMeneHu JCCOLIMALMNY, «CIMEeNneHb
ouccoyuayuu. 3aKon pazeederus ouccoyuayuy, «npousseoeHue
Ocmeanvoa. Pasnosecue meicoy PACMBOPUMOCIIULY .
HACHIUYEHHBIM PACMEOPOM U Hcrionb30BaTh KOHCTAHTBI
ocaokom. IIpoussedenue JIICCOLIMAIMN JUIsl pacyeTa
pacmeopumocmu PaBHOBECHOTO cOocTaBa
pacTBOpOB.
[TpoBOIUTH pacyeThl 1Mo
XUMHYECKUM (popMynam u
YpaBHEHUSAM
XUMUYECcKHe TanbpBaHUYECKMIA 2IIEMEHT (Ha OOBSACHSTH MPUHIMI JICHCTBUS 1,2,3
HCTOYHHKH TOKA. npumepe semMenTa Jlanuas). raJIbBaHUYECKOT O AJIEMEHTA,
DnekTponus XUMHUECKHE UCTOUHUKH TOKA: AKKyMYJIATOpA.
raJibBaHMYECKHE 3JIEMEHTBHI, XapakTepu3oBaTh XUMHUYECCKUE
AKKyMYJISITOPBI U TOTUTUBHBIC HCTOYHUKH TOKA.
aeMeHThl. Dopma 3anucu OmnpenesnsiTh MOHATHS
XUMUUECKO20 UCTNOYHUKA MOKA. «@QHOIIU «KATOIM.
CmarnoapmHuolii 6000pOOHDbIL Onpenensrs MOHATHS
anekmo0. CmanoapmHulii «CTaHIAPTHBIN JEKTPOIAHBIN
91eKMPOOHBIIL NOMEHYUAT MOTEHIIHAID)
cucmemvl. Ilousmue o U «QIIEKTPOIBIIKYILAS CHUIIA
91eKMpOoOBUICYUyell cuie PeaKIm.
peaxyuy. DNEKTPOXUMHUYCCKUH XapakTepu3oBaTh AEKTPOIU3
PsA HanpsHKEHNH (AKTUBHOCTH) KaK OKHCJIUTEIIBHO-
METaJUIOB. BOCCTAHOBHUTEIBHBIHIIPOLIECC.
Hanpaenenue oxuciumenvno-60c- OOBSCHATH HPOLIECCHI,
CMAHOBUMENLHBIX PeAKYUIL. MPOTEKAIOLIHEC upu
DneKTponIN3 BOAHBIX PACTBOPOB 9JIEKTPONIN3E PACIUIaBOB H
IJIEKTPOJIUTOB. 3aKOHBI PacTBOpOB.
JIEKTPOIN3a PackpriBaTh  mpakTHUECcKOE
3HAYEHHE TEKTPOIIH3a.
Dopmyruposams 3aKOoMHb
9NEKMPOU3A
Oo6o0maromiee Pemenue 3amau u CocraBiisiTh CPABHUTEIIBHBIC U 1,2,3

MIOBTOPEHUE 110
TeMe

«TeopeTnueckune
OCHOBBI XUMHI

BBITIOJTHEHUE YIIPAKHCHHUIA,
IO3BOJISTFOIIIIX
CHCTEMAaTU3HPOBATH U
0000IIUTHITONYYCHHBIC

3HAHUSI 110 TEME

«TeopeTnueckrue OCHOBBI XUMHHN»

0000-1I1ar01IHe CXEMBL.
IIpoBoauTh pacueTs 1o
XUMHUYE-CKUM (popMmynam u
YPaBHEHUSIM PEaKITHiA.
Ocy1ecTBIATh
MMO3HABATENIbHYIO pPe(IICKCHIO B
OTHOILICHUH COOCTBEHHBIX
JIOCTHKEHHU B TIPOIIECCE
peleHus: y4eOHbIX U
MI03HABATEIHHBIX 33144




KontponbHast Kontponb 3HaHui 1o Ocy1iecTBIATh 1,2,3
pabora Ne 3 teme «Teope- [103HABATEIILHYIO
10 TeMe THYECKUE OCHOBBI pedIIeKCHIo B OTHOIICHUN
«Teopernueckne XAMHN COOCTBEHHBIX JTOCTHKCHHI
OCHOBBI XUMU» B TIpOIIECCE PEIICHHUS
yueOHBIX 1
MI03HABATENHHBIX 33144
TEMA 7. XUMUYECKAA
TEXHOJ10I'1A (7)
Hayunbie OCHOBHbIC IPUHIIUIIBI CucreMaTH3UpPOBATh 1,23
TIPUHIUIIBI XUMHYECKON 00IIHe TPUHITHITBI
OopraHu3alu texHonoruu. O0Ime HAaY4YHOI OpraHu3auu
XAMHYECKOTO MIPE/ICTABIICHUS O XUMHYECKOT0
MIPOU3BOJICTBA MIPOMBIIIICHHBIX MPOU3BOJICTBA
croco0ax Moay4eHus
XUMHYECKUX BEIECTB
IpousBoacTBO TIpou3BoaCTBO CepHOM XapakTepu3oBaTh MPOIECC 1,23
CEPHOM KHCITOTHI KHCJIOTHI KOHTAKTHBIM MPOU3BOJICTBA CEPHOM
CrocoooM. XuMH3M KHCITOTHI.
nporiecca. ChIpbe UL OnwuchIBaTh
MIPOU3BO/] CTBA CEPHOU KaXKIYIO CTAJIUIO
KHCIOTHI. MPOU3BOICTBA.
TexHoIOrNYecKast OOBSICHSTD YCITOBUS
cxema Ipoliecca, MPOBEICHUS
MPOIIECCHIU aNapaThbl. XUMHYECKUX PEaKInii,
JemoHcTpanuu. Ceipse JICKAITUXB OCHOBE
JUTS TIPOU3BO/ICTBA MOJTYICHUST CEPHOI
CEepPHOU KHCIIOTHI. KHCITOTBI.
Mozenb KHITSIIETo CIosl OnuchIBaTh XUMHUYECKHE
PEaKInm,JIeKAIIHe B OCHOBE
MOTY4EHHSI CEPHOU
KHCJIOTBI, C HCIIOb30Ba-
HHEM POHOTO
SI3bIKA U SI3BIKA
XUMHUU.
OOBSACHATH CIIOCOOBI
3aIIUTHI OKpYKaroIIen
Cpelbl ¥ 4eJIoBeKa OT
MPOMBIIITIEHHBIX
3arpsi3HEHUH.
HaOmnionats 1 onuceiBaTh
JIEMOHCTPHUpPYEMBbIE
MaTepHabl
[TpouzBoaCTBO ITpousBoacTBO XapakTepu3oBaTh Mporecc 12,3
aMMHuaKa amMMuaka. X1UMU3M MPOU3BOJICTBA AMMHAKA.
nporecca. OnpezaeneHue OOBSCHSATH ONTHUMAJIbHBIC
ONTHUMAJIBHBIX YCIOBUI YCIIOBHS IPOBEICHHUS
MIPOBEACHUS PEaKIIUH. XUMHYECKUX PEeaKuui,
[puHIUN TUPKYASIUHI JIeXKAIIUX B OCHOBE
1 ero peanusanys B MOJTYYEeHUS] aMMHUaKa.
TEXHOJIOI MYECKOI OnuceiBaTh XUMHYECKHE
cxeme peakImy,JIe)KaIye B
OCHOBE TOJTYYECHUS
aMMHaKxa, ¢
UCIIOIb30BAHUEM
POZHOTO SI3bIKA U S3bIKA
XUMHUH.
OOBSACHATH CIIOCOOBI
3aIIUTHI OKPYKAIOIIEH
CpeIbl ¥ 4eJIoBeKa OT
MPOMBIIIITIEHHBIX
3arpsi3HEHUI
ITpousBoacTB Mertannyprus. UepHas XapakTepu3oBaTh Mporecc 12,3
O4YyryHa METaJLTyPTHSL. MPOM3BOCTBA YYyT'YHA.
IIpousBoactBo OnuceIBaTh XUMUIECKHIE
YyryHa. peakIyy, JeKalye B
JloMeHHbIH OCHOBE IIOJIyYEHHS
mporecc YyTyHa, C
(ceIpBE, UCITIOTb30BaHUEM
YCTPOHCTBO POIHOTOSI3bIKA U SI3bIKA
JIOMEHHOI XAMUH.
MeYr, XHUMH3M OOBICHATD CIIOCOOBI
mporecca). 3aIIUTHl OKPYKAIOIIEH

JleMOHCTpanuu.

CpeAbl U YEJIOBEKA OT




XKenesnas pyna

MIPOMBIIITIEHHBIX
3arps3HEHUN.
HaGntonats 1 onuceiBaTh
JIEMOHCTPHPYEMBIE
MaTepHabl




IpousBoacTBO IpousBoacTBO cTany B XapakTepru3oBaTh MPOIECC 1,2,3
cTanu KHCIIOPOTHOM KOHBEpTEpe U MPOW3BOJICTBA CTAJIH.
B DJIEKTpOIICYax. OnuchIBaTh XMMUYECKHE
JemoHcTpanuu. O6pasipl peaxum,IeXalne B OCHOBE
CILTABOB XKeje3a TIOJTYIEeHUSI CTAJIH, C
UCITOJIb30BAHUEM POJIHOTOSI3bIKA
U S13bIKa XHMUH.
OOBACHATH CIIOCOOBI 3aIIUTHI
OKPYXKAIOIIEH CpeJIbl U YeTIOBeKa
OTIPOMBIIIIICHHBIX 3arPs3HEHU .
Hab6nronath 1 onckiBaTh
JIEMOHCTPHUPYEMbIE MaTEPHAIIBI
[IpombinneHHbII IIpomebrnennas CpaBHHMBATh OCHOBHOH U 1,2,3
OpraHU4eCKHi CUHTE3 OpraHuYecKas XUMUsL. TOHKHHOPTaHUIECKHUI
OCHOBHOI1 1 TOHKHI CHHTES.
OpraHUYEeCKHUH CHHTE3. Onucvisamsv cunmesvl Ha OCHOGe
Hawubonee cunmes-2asa.
KPYIHOTOHHAYKHBIC XapakTepu3oBaTh Mporecc
MIPOU3BOJICTBAOPTAHUY ECKUX MPOU3BOCTBA METAHOJIA.
COCTMHEHH. OnuchIBaTh XUMHUYECKHE
TIpou3BoaCTBO MeTaHOMA. peaxIyu,JiexKaiue B OCHOBE
Tonyuenne ykcycHo#t MOJTY4EHHS] METaHOoJIa, C
KHCIIOTHI U (hopmanvoezuoa UCIIOJIb30BAaHUEM POJTHOT'O SI3bIKA
u3 memanona. Ilonyuenue U SI3bIKA XUMHH.
areraTa 1esunoso3bl. Ceipbe OOBACHSTH CITOCOOBI 3aIIUTHI
JUTSL OpTaHUYECKOI OKpY’KAIOILIEN Cpe/Ibl U YeTIOBEKa
MPOMBIIIIICHHOCTH. OTIPOMBIIIIICHHBIX 3arPsA3HEHUI
IIpoGnema oTx010B 1
MOOOYHBIX MPOTYKTOB.
Cunmesvl na ocHoge
cunmes-2asa
Xumnueckoe XuMHYecKoe 3arps3HeHUe XapakTepu3oBaTh OCHOBHbIC 1,2,3
3arpsi3HeHNe OKpY’KaIoIllel cpesibl U ero (hakTOpBl XUMHYECKOTO
OKpYKaromien MOCTIE/ICTBUSI. 3arpsi3HEHUS OKpYKaroIen
cpenpl. Dkosorust U mpodiieMa OXpaHbl Cpebl.
«3eneHas OKpYXKArOILEH Cpe/bl. Omnpenensars UCTOUHUKH
XUMMUS «3eneHas»XUMUS XUMHUYECKOTO 3arpsi3HEHUS
OKpYKaroIencpeas u
apryMeHTHUPOBAHHO IIPe/IaraTh
croco0bl uX oXpaHbl. OnpeaensTh
TIOHATHE «3EJIeHasD» XUMUSL.
XapakTepu3oBaTh 001IHE
MPUHLHIIBI «3ETEHON» XUMUU
TEMA 8. XMMWUA B NOBCEAHEBHOW
XU3HU (4)
XuMUsI THITH Xumus nuny. JKupsel, 0enky, XapakTepu30BaTh OCHOBHBIC 12,3

YTIIEBOIbI, BUTAMHUHBI,
(hepmenTsl. ParinonanbHOE
nuranue. ITuieBsle00aBKH.
[InmeBrpie 70OABKH, HX
KkIaccuukanus. 3anpenieHHbe
1 pa3pelieHHbIe THIIEBhIE
no6aBku. OCHOBBI MUILEBOI
XUMHMH.

JeMoHcTpanuu. [Iumessie
KpacuTenn

KOMIIOHEHTBI MTHUIIH — OCJIKH,
JKUPBI, YII€BOIbI, BATAMUHEI.
OnuchIBaTh XMMUYECKHE
peakIyy,Ie)KaIe B OCHOBE
TIOTYYCHUS H3YJaeMbIX
BEILIECTB.

Knaccupunuposats u
XapaKTepH30BaTh MUIIEBBIE
00aBKH.

IIpomaranaupoBath 310pOBBIN
00pa3 )KU3HH.

Hcnonb30Bath MomydeHHbIE
3HAHMSTPH TPUMEHEHUN
Pa3MYHBIX BELIECTB B OBITY.
HaGnronars 1 onuceIBaTh
JIEMOHCTPHPYEMBbIE MaTEepHAIIBI




JlexapCTBEHHBIE Xumusi B MEIUIHHE. XapakTepu3oBaTth polib 1,2,3
cpencrea Iousitueo XHMHUB COBPEMEHHON
(hapmareBTHIeCKOi ME/HIIHE.
XAMHU ¥ (papMaKoIOTHH. XapakTepu3oBaTh 3a/1auH,
Pazpabotka CTOsIILIKernepe]|
nekapcTB. JlekapcTBEeHHbIE (hapMareBTHIECKOH XuMuei u
CpEINCTBa, NX KIIACCUPHUKAIIHISL. (hapmaxooruei.
IIporuBOMHUKPOOHBIE CpeICTBA Knaccudummposats
(cynbdhanu-TamMuIHbIC JIEKapCTBEHHBIE CPEICTBA.
rpernapaTthl 1 aHTHOMOTHUKH). OcBauBaTh HOPMBI
AHanbpreTuxu (acrupuH, 9KOJIOTUYECKOIOU
aHaJIbI'UH, 1apaleTaMoll, 0e301acHOro 0OpaIIeHUs
HApPKOTHYECKUE aHATTBICTHKH). C JIEKApCTBEHHBIMHU
Bspxyuue cpencrsa. IIpobaemsl, npenapaTtamu. Mcrnons3oBaTh
CBSI3aHHbBIE MOJTYdEeHHbBIC 3HAHUSIIPU
C MIPUMEHEHUEM JIEKAPCTBEHHBIX MPUMEHEHHH JICKAPCTB.
npernaparoB. BpenHbie [MponaranaUpOBaTh 370POBBI
IIPUBBIYKU U (PAKTOPBL, 00pa3 *KU3HU
paspylaonye 310poBbe
(u36bITOUHOE IOTpEOIICHNE
JKUPHOW TMHIIH, KYPEHUE,
yInotpebieHe aJIKOroJis,
HapKOMaHUsl)
Kocmetnueckue Kocmetnueckue u XapakTepu3oBaTh 1,2,3
unapproMepHbie nappromMepHblecpeICTBa KOCMETHYECKHEH
cpencTaa napgroMepHble CpeICTBa.
IIponaranaupoBats 310pOBBII
00pa3 )KU3HU
BeIToBast XUMHS BorroBas xumus. [ToHsTHE IIporuno3upoBaTh MOCIEICTBUS 1,2,3
0 MMOBEPXHOCTHO-aKTHBHBIX HapyIICHUH npaBuIl Oe30MacHON
BelecTBax. Moroue 1 paboThI C eIKUMH, TOPIOYHMHU
YUCTSIINE CPECTBA. Y TOKCHYHBIMU BEIIECTBAMH,
OtOenuBaronye cpeacTaa. Cpe/icTBaMK OBITOBOW XUMHH.
ITpaBuna Ge3onacHol pabOThI Hcnonb3oBaTh nony4eHHbIE 3HAHUA
C €IKUMH, TOPIOYUMU U HPY IPUMEHEHUH Pa3IHYHBIX
TOKCHYHBIMU BEIIECTBAMH, BEILIECTB B OBITY.
cpeicTBaMH OBITOBOM XMMHU. HaOnionats 1 onuceiBaTh
JeMoHCcTpanum. JIEMOHCTPHUPYEMBIE U
Ot0enuBaHUCTKAHEH. CaMOCTOSITETILHO MTPOBOANMBIE
JlabopaTopHbIil onbIT 27. OIIBITBI C TIOMOILBIOPOJHOT O
3HAKOMCTBO C MOIOIIUMU SI3bIKA M SI3bIKA XUMUU.
CpenCTBaMH IIponaranaupoBath 310pOBbII
00pa3 )KU3HH.
Co0:r0/1aTh PaBKUiIa U IIPUEMBI
6e30macHoi paboThI ¢
XUMHYECKUMH BELIECTBAMH U
11a00paTOpHBIM 000PYIOBAHUEM
Tuemenmut u Kpacku u nuemenmeoi. Cpasnusams nuemenmsl u KPACKuU. 1,23

Kpacku

[llpunyunvlokpawueanus
mramueu.

JeMmoHcTpauuu. Kpauwenue
mraneu

Xapaxmepuzosamo npunyunsi
OKPAUUBAHUS. MKAHEL.
Hcnonvzoeams nonyuenmule
SHAHUA NPU NPUMEHEHUU
PA3IULHBIX 6EUECME 6 ObINTY.
Habnooams u onucviéams
OeMoHcmpupyemble Onbinbl ¢
NOMOWBIO POOHO20 A3bIKA U A3bIKA
Xumuu




INpaxTideckas Pewenue TIpogooums xumuueckutl 1,2,3
pabota Ne 10. 9KCHepUMEHMATLHOU 9KCHepUMeHm HO KPAUueHUIo
«Kpawenue 3a0aqu no KpaweHu mKanetl.
mKaney mKaneti Habmooams u onucvieams
CaMOCMOSAMeNbHO
npo8oouMble ONbIMbL C
NnOMOWbIO0 POOHO20 A3BIKA U
AZIKAXUMUU.
Cobniooamv npasuia u
npuemvl 6e30nacHou pabomol
€ XUMUYECKUMU 8eujecmeamu
U 1a6opamopHuim
000pydo8anuem
TEMA 9. XMMUA HA CNYKBE OBLLIECTBA (3)
Xumus B XuMHs B CTPOUTEIBCTBE. XapakTepH30BaTh BaKHENIINE 1,2,3
CTPOUTEILCTBE T'unc. U3Bects. LlemeHnT, XUMUYECKUE BEILECTBA B
6eton. Kien. ITondop CTPOUTENLCTBE (TUIIC, U3BECTD,
ONTUMAJIBHBIX CTPOUTEIBHBIX [IEMEHT,0CTOH | J1p. ).
MaTepHaJIOB B IIPAKTUYCCKOI Hcnonp30BaTh MOITyYCHHBIC
JICSTEIILHOCTH YeJIOBeKa. 3HAHUATIPU IPUMECHEHUH
JlaGopaTOpHBIH ONbIT 28. Pa3IMYHBIX BELIECTB B OBITY.
Knen HabGnronath 1 onvceiBaTh
CaMOCTOTENBHO IPOBOTUMBIC
OITBITHI
C TIOMOIIIBIO
POJIHOTO SI3BIKAN
SI3bIKA XUMHH.
Coluroath MpaBuiia U MPUEMBI
6e3omacHoi paboThI ¢
XUMHYECKUMH BEIECTBAMHU U
71a00paTOpHBIM 000PYIOBAHUEM
Xumust B MuHepalibHble 1 Kunaccudummposats 12,3
CeIbCKOM OpraHuyecKue yaoOpeHusl. MUHEpaJIbHbIC yI00peHHs [0
X03s1iicTBE CpezcTBa 3aIIUThI PACTEHUH. pa3HbIM ocHOBaHUSAM. PaznnyaTh
[MecTuiuapl: HHCEKTULUIBL, OCHOBHBIE MUHEPAJIbHBIE
repOMLUAbl ¥ QYHTULHIBL. (a3orHble, KanuitHble, Gocdop-
Penenentsl. HBIC) YI00pEHHUsI, PACKPBIBATH UX
JleMOHCTpanuH. pOJIb B TIOBBIIICHUU
Komnnekuus cpencts MPOU3BOIUTEILHOCTH CEITBCKOTO
3aIIUTHl PACTEHHH. XO03HCTBA.
JlabopaTOpHBIil ONBIT XapaxkTepu3oBaTh U
29. 3HaKOMCTBO C KJIaCCU(PUIIUPOBATH CPEIICTBA
MHUHEPAJIbHBIMU 3aIUTHl PACTCHUH.
YIOOPEHUSIMU U U3yYCHHE Hcnonp3oBaTh nonydeHHbIe
1X CBOMCTB 3HAaHUANPH IPUMEHEHUH
Pa3IMYHbBIX BEIIECTB B OBITY.
HaOntonate 1 onuceiBaTh
CaMOCTOSITENHEHO TPOBOUMBIE
OIIBITHI C TIOMOIIBIO POAHOTO
SI3bIKA W SI3bIKA XUMHH.
Cobuoath MpaBuiia U MPUEMBI
0e30macHoO paboTHI ¢
XUMHYECKUMH BELIECTBAMH U
J1a00paTOPHBIM 000PYIOBAHUEM
Heopranuyeckue | Crekio, ero BHUIbI. XapakTepu3oBaTh pa3indyHbIC 1,2,3
MaTepuabl CunukatHast BUJIBICTEKIIA.
MIPOMBIIIIIEHHOCTb. XapakTepu30oBaTh

Kepamuka. Tpagummonsasie u
COBPEMECHHBIE KEPAMUYECKUE
MaTepHaJIbL.
CaepxnpoBoasiiast

TPaIUIMOHHBIEH COBPEMEHHbBIE
KepaMHU4eCKHe MaTepHalbl.




kepamuka. [Tonsatue o
KepMeTax M MaTepuaax ¢
BBICOKOH TBEPJOCTHIO.
JleMOHCcTpanum.
Kepamuueckue marepuabl.
LiBerHble cTEeKIa

XapakTepu30oBaTh KEPMETBI U
MaTepuabl ¢ BBICOKOH TBEPIOCTHIO.
OnuChIBaTh XUMIYECKUE PEAKIIUH,
JIeXxAaIIe B OCHOBE MOTyYESHUSI
M3y94aeMbIX BEIIECTB.

Hcnionb30BaTh MOTyYECHHBIC 3HAHUS
TPU IPUMEHEHUH Pa3IIHbIX
BEIIIECTB B OBITY.

Habmroath v ONMchIBaThH
JIEMOHCTPHUPYEMbIE MaTEPHAIIBI

Ocobennocmu Ocobennocmu coepementoll Dopmynuposams 0CHOBHbLE 1,23
COBpeMEHHOT nayku.Ilpogeccus xumura 0CObEHHOCU COBPEMEHHOU XUMUU
HayKu
Mertononorus Mertononorus Hay4HOTr O XapakTepu30BaTh HAy4YHOE MTO3HA- 1,2,3
Hay4HOT'0 nccnenoBanus. Hayausre HHE, BBIJICISITH CYOBEKT U O0BEKT
WCCIICIOBAHMS METO/IbI TIO3HAHHUS HAYYHOTO IMO3HAHMSI.
B XxumuH. CyObeKT XapakTepu30BaTh ITAIbl HAYYHOTO
O0BEKT HAYIHOTO MCCIIC/IOBAHMIS.
no3Hanus. [loctanoBka XapakTepu30BaTh XMMUYECKUI
po6iiemsl. Coop SKCIIEPUMEHT KaK BEAYLIUH METO]
nHopMaLUK U
HakorieHue (paxTos.
T'unores3a n ee
IKCIIEPUMEHTATbHAS
HpOBEpKa.
TeopeTnueckoe 00bICHEHNE HAYYHOTO TO3HAHUS B
MOJTYYEHHBIX PE3YJIbTATOB. XUMUH. Xapakxmepuzosamy
WHIYKIWS W TeTyKIHsL. cospemennvle
DKCIepUMEHTAJIbHAS TPOBEPKA |  (PUSUKO-XUMUYECKUE MemOObl
MOJTYIEHHBIX TEOPETHIECKUX YCMAaHoenenusi Cocmasa u
BBIBOJIOB C LIETIBIO CMpYK-mypul geuecmas
pacipocTpaHeHus UX Ha Oosee
HIMPOKUI KPYT OOBEKTOB.
XUMHYECKUH aHAJIU3, CUHTE3,
MOJIENNPOBAHIE XUMUYECKHX
MIPOLIECCOB U SIBJICHUN KaK
METOBIHAYIHOI'0 O3HAHUSL.
Hanoctpykrtypsl.
CoBpeMeHHbIC PU3UKO-
XUMHYECKHE METO/IBI
YCTaHOBJIEHUS COCTaBa U
CTPYKTYPHI BEIIECTB
Ucrounnku Hcrounnkn XuMu4ecKomn TTonb30BaThCS UCTOYHUKAMU 1,2,3
XUMHUYECKOU nHpopmanun. [Torck XUMHYECKOW HHPOPMAIHH.
“HpOpPMALUH XHUMHYECKOH MH(OpMAIIUH 110 Habntonats 1 onuckiBaTh
Ha3BaHMSM, JEMOHCTPHUPYEMBIE MaTEepHAIIbI
HICHTU(HUKATOpAM,
CTPYKTYPHBIM (pOpMYJIaMm.
Pabora ¢ 6azamu TaHHBIX.
JleMoOHCTpanuu.
ITpumepsr paboTbic
XUMHYECKUMH OazamMu
JTAHHBIX
Oo6o0maromee Pemenue 3amau u CocTaBIisiTh CPABHUTEIIBHBIC U 1,2,3

MOBTOPEHHE 32
kypc 11 kmacca

BBITIOTTHEHNE
YIpaXHEHHUH,
TTO3BOJISTOIINX
CHCTEMaTU3UPOBATh U
0000IIUTHITONYICHHBIC
3HaHUS 32 KypC

11 ximacca

00001I1aI0IIIHE CXEMBI.
IIpoBoauTh pacueTsl 1o
XUMHYECKUM (popmynam u
YpaBHEHHUSIM PEaKITHid.




OcCyIIecTBIATE TO3HABATENHHYIO
pedIIeKCHIO B OTHOIICHUH
COOCTBEHHBIX JOCTIKEHHUIT B
npolecce penieHus y9eOHbIX H
HO3HABATENbHbIX 337124
1 KounrponbHast KonTpons 3HaHuii 3a kypcll Ocyl1eCTBIIAT 103HABATEIbHYIO
pabora Ne 4. Kj1acca pedIICKCHIO B OTHOIICHUH
«Urtorosas COOCTBEHHBIX JOCTHKEHHUIT B
KOHTpOJIbHAS HpOoIIecce PEIICHUs yIeOHBIX U
pabotay MO3HABATEIbHBIX 3314
1 PesepBHOE Bpems
105 | Bcerouacosn
COI'JTACOBAHO COI'JTACOBAHO
[Iporokon 3aceganus 3amecTtutens aupekropa YBP
METOINYECKOT0 00BEIMHEHUSI
MBOY MO /[luuckoit paiton COIL Ne5 Mannmkas E.H.

oT 2021 roga Nel
Bbonmapenn C.M.___ 2021 roma
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