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PaGouas nporpamma. Xumusi. 10—11 kiaaccsl. Yriay0JéHHbIH YPOBEHb.

102 yaca B 10 ki1. 1 102 yac B 11 K.

1. IlnaHupyemble pe3yJbTaThI
Memanpeomemuvimu pe3yibmamamu 0OCBOCHHS BbIMTYCKHUKAMH CTYIIEHH CPEIHETO (IIOIHOTO)
o0miero 06pa3oBaHus Kypca XUMHUH SIBIISIFOTCS

1) ucnojlibzoearue YMCHI/Iﬁ M HABBIKOB pPAa3JIMYHbIX BUJIOB IMO3HABaTEIIFHOM ACATCIIBHOCTHU, IPUMCHCHHUEC
OCHOBHBIX MECTOAOB ITO3HAHUA (CI/ICTeMHO'I/IH(l)OpMaHI/IOHHHﬁ aHaJIu3, Ha6J'II-O,[[eHI/Ie, HN3MCPECHUC,
IIPOBCACHUEC DOKCICPUMCHTA, MOIACIHNPOBAHUE, HCCICAOBATCIIbCKAA ,HGHTCJ'IBHOCTB) AJI1 U3YUCHUA

Pa3IMYHBIX CTOPOH OKPYXKAKOUIEH NEeHCTBUTEIBHOCTH;
2) enadeHue OCHOBHBIMH HHTCIUICKTYAJIBHBIMH ONEpalUsSMH: (OPMYJIHMPOBKA THUIIOTE3, AaHAIU3

n

CHUHTC3, CpPAaBHCHUC KU CHUCTCMaTU3alUsd, O606HIGHI/I€ W KOHKPCTHU3alus, BbIABICHUC IMPUYWMHHO-

CJICICTBEHHBIX CBSI3€H U MOMCK aHAJIOTOB;
3) nosuanue 0OBEKTOB OKPYKAIOIIETO MUPA OT OOLIETO Yepe3 0COOCHHOE K eIMHUYHOMY;
4) ymenue reHEPUPOBATH UJIEH U ONPEICISTh CPEICTBA, HEOOXOAMMBIC IS UX PeaTU3allny;

5) ymernue OIpCAcCIATb HCIM M 3adadu ACATCIIbHOCTH, BBI6I/IpaTL CpeacTtBa pcajm3alun LHCIU H

IIPUMCHATDH X Ha IIPAKTHUKC,

6) ucnoivzosanue pasyIMdHbIX HUCTOYHUKOB JISA ITOJYUCHUA XHUMHYECKOH I/IH(bopMaI_[I/II/I, IIOHUMMAaHHuC

3aBUCHMOCTH COACpX aHUs U (OPMBI IMPEACTABICHUS WHPOPMAIUH OT IEJIeH KOMMYHHKAITUU
ajpecara;

n

7) ymenue TPOIYKTUBHO OOLIATHCS W B3aMMOJICHCTBOBATH B IMPOLIECCE COBMECTHOHM JEATENLHOCTH,

YUUTBIBATh MO3UIUH IPYTUX YYACTHUKOB AEATEIBHOCTH, 3 (PEeKTUBHO pa3perars KOH(PIUKTHL;

8) 20MOBHOCHb U CIOCOOHOCTD K CAMOCTOSATENLHON I/IH(bOpMaI_[I/IOHHO'HOSHaBaTeHLHOﬁ JCATCIIBHOCTH,

BKJIFO4asA YMCHHUC OpUCHTHUPOBATLCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(i)OpMaI_II/II/I, KPpUTHUYCCKU

OILICHUBATH U UHTCPIIPETUPOBATDH I/IH(I)OpMaI_II/IIO, MOJIY4aCMYI0 U3 pa3JINYHbIX UCTOYHUKOB;

9) YymeHue HUCIO0JIb30BaATh CPCACTBA I/IHq)OpMaI_II/IOHHHX U KOMMYHHKAITUOHHBIX TEXHOJIOTHI ():[anee -

HKT) B peuieHun KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3al[MOHHBIX 33Ja4 C COOJIIO/IEHUEM

TpeOOBaHUN AIPrOHOMHUKH, TEXHUKU O€30IacCHOCTH, TMTHEHBbI, pecypcocOepe’keHus, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;
10) g1aoenue SI3bIKOBBIMU cpeacrBaMiu, BKIIKOYAsA U A3BIK XMMHU — YMCHHUC SCHO, JIOTUYHO U TOYHO

nu3jiaratb CBOIO TOYKY 3pCHUA, HUCIIOJB30BATHL AJCKBATHBLIC SA3BIKOBLIC CPEACTBA, B TOM YHCIIC U

CHUMBOJIBHBIC (XI/IMI/I‘IeCKI/Ie 3HaKH, q)OpMy.TILI n ypaBHeHI/IH).

Ilpeomemmuvimu pesynomamamu U3y4eHus XUMUHU Ha yriyOJIEHHOM YPOBHE Ha CTYNEHHU CPEIHETO

(moxHOTO) 00I1IeT0 00pa30BaHUS SBISIOTCS:

1) 3HAHUe (l’lOHMMClHue) XapakmepHbvlx I’lpu3HClK068anCH€ZZZMMX XUMUYECKUX NOHIMUU. BCIICCTBO,

XHUMHYICSCKHI OJIEMEHT, aTOM, MOJICKYJId, OTHOCUTCIBbHBIC ATOMHBIC WU MOJICKYJISIPHBIC MAaCChbl, MOH,

HU30TOIIbI, XMMHUYCCKasa CBA3b (KOBaJ'IeHTHaSI MnoJjiipHad M HCIOJAPHAasA, MOHHAaA, MCTAJIMYCCKasd,

BOJIOPOHAS), DJIEKTPOOTPUIIATEILHOCTh, aJUIOTPOIHSI, BaJCHTHOCTh, CTEIICHh OKWCICHUS, MOJb,

MOJIApHasa macca, MOJ'ISIpHI)II\/'I 06”I)CM, BCIICCTBA HMOHHOTIO, MOJICKYJISIPHOT'O

u

HEMOJICKYJIIPHOTOCTPOCHUA, PACTBOPBI, JBJICKTPOJIUTELI W HEIJICKTPOJIMTLI, JSJICKTPOJIUTUYCCKAA
aucconunanus, TUAPOJIN3, OKUCIUTCIIbL W BOCCTAHOBHUTCIIb, OKHUCJICHUC W BOCCTAHOBJICHHC,
OJICKTPOJIN3, CKOpOCTBXI/IMI/I‘{eCKOﬁ PCaKnnuu, KaTajlnu3aToOpbl U KaTaJlnus, O6paTI/IMOCTB XHUMHUYCCKUX

4



peakiuii, XUMHYECKOE paBHOBECHE, CMEIICHHWE paBHOBECHs, TEIUIOBOM 3(ddexr peakium,
YIIIEPOAHBIN CKeNeT, PyHKIMOHANbHAS TPYyIIa, U3oMepus (CTPYKTYpHas W MPOCTPAHCTBEHHAs) U
TOMOJIOTHS, OCHOBHBIE€ THIBI (COCIMHEHMs, pa3JI0XKEHHUS, 3aMeIleHusi, OOMEHa), BUIbI
(ruppupoBaHMA W JNETUAPUPOBAHUS,  THIApATallMM W JETUApATaliM,  MOJIMMEpHU3aluu
U JCTIONMMEpHU3allii, MOJTUKOHICHCAIIUN U HW30MEepU3alliK, KaTaJUTHUeCKUe U HeKaTaIUTUYEeCKHe,
TOMOTEHHbIE W TETEPOreHHbIE) W Pa3HOBUIHOCTU ((pepMeHTaTHBHBIC, TOPEHUS, STepUPUKAINIH,
KpeKHHra, pu(QOpMHUHIa) peakuuid B HEOPraHUYECKOH M OPraHUYeCKOM XHMHH, IOJIUMEPHI,
OMOJIOrMYeCKH aKTUBHbBIE COCMHECHHUS,

2) evisAGIeHUe G3AUMOCEA3U XUMUHECKUX NOHAMUUUIA OOBSCHEHUS COCTaBa, CTPOCHHS, CBOMCTB
OTIENBHBIX XUMHUYECKIUX OOBEKTOB U SIBJICHHIA;

3)npumenenue OCHOGHBIX NONONCEHUU XUMUYECKUX Meopull TEOPUN CTPOCHUSI aTOMa U XUMUYECKOU
CBS3M, IEPUOAMYECKOTO 3aKOHa U INEPUOAMYECKOM  CHUCTEMBl XMMHYECKHUX  3IJIEMEHTOB
. 1. MenneneeBa, TEOpUM  DJIEKTPOJIMTHUYECKOM  JUCCOLMALMM,  IIPOTOHHOM  TEOpHUH,
TEOPUUCTPOCHUSI OPraHUYECKUX COCAMHEHUN, 3aKOHOMEPHOCTEH XHWMHUYECKOW KHHETUKH —JIs
aHaJln3a cOCTaBa, CTPOCHUS U CBOMCTB BEUIECTB U MMPOTEKAHUS XUMHUUECKHUX PEaKIIHii;

4) ymenue Knaccugpuyuposams HeOpraHNIECCKUE U OPraHUYECKHE BEIIECTBA

10 Pa3IUYHBIM OCHOBAHUSIM;

5) ycmamnoenenue e3aumoceésnzeil MKy COCTaBOM, CTPOCHHEM, CBOWCTBAMH, MPAKTHYCCKUM
MIPUMEHEHHEM U MOJTyYeHHEM BaKHEHIIINX BEIECTB;

6) 3HaHueocnoé xumuueckou HoMeHKIamypvl (TPUBHAIBHON U MEKIYHAPOIHOW) U yMeHue
Ha3BaTh HEOPTraHWYECKHE U OPraHMYECKUE COCTUHEHNUS TI0 (opMyIie, U Ha000poT;

7) onpedenenue:BaICHTHOCTH, CTENICHA OKUCICHUS XMUMHUYECKHX 3JIEMEHTOB,3apsA0B HOHOB;BHUIOB
XUMHUYECKUX CBSI3€M B COCIMHEHHUSAX M THUIOB KPUCTAUIMYECKHUX PEHIETOK;IPOCTPAHCTBEHHOTO
CTPOCHHS MOJIEKYJ; THUIa THIPOJN3a M XapaKTepa cpelbl BOJIHBIX PACTBOPOB COJEH; OKHCIUTENs
Y BOCCTAaHOBUTEJIS;IPOIIECCOB OKHUCIIEHUST U BOCCTAHOBJICHUS, IPHUHAJICKHOCTH BEIIECTB K
Pa3IMYHbIM KJIACCAMHEOPTaHUYECKUX M OpPraHMYECKUX COEIMHEHUI; TOMOJOrOB U H30MEpOB;
TUTIOB, BUJIOB M PA3HOBUIHOCTEH XMMUYECKUX PEaKIMH B HEOPTAaHNYECKOW U OPTaHMUECKOW XHUMUH,
8) ymenue xapaxmepuzoeamo:

— S-, p- 1 d-371eMEHTHI 10 MX TOJIOKEHHUIO B Tiepuonueckoiicucteme J[. 1. Menneneena;

—00I11e XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB M HEMETAJLIOB,;

—XHMMHYECKHE CBOICTBA OCHOBHBIX KJIACCOBHEOPTAaHUYECKUX U OPraHMYECKUX COEJMHEHHH B IJIaHe
00111er0, 0COOEHHOT0 U €TMHUYHOTO;

9) obwscHenue:

—3aBUCHUMOCTH CBOMCTB XMMHYECKHUX 3JEMEHTOB M MX COCIMHEHMHOT MOJIOKEHUS 3JIeMEHTa B
nepuoanyeckoit cucreme/l. 1. Menzaeneena;

—IPUPOJIbl XUMUYECKON CBSA3H (MOHHOM, KOBAJIEHTHOM,METaNTINYECKON, BOJIOPOAHON);
—3aBHCHMOCTH CBOMCTB HEOPTAaHUYECKUX U OPraHMUYECKUX BEIIECTBOT UX COCTaBa M CTPOCHUS;
—CYUIHOCTU HM3YYEHHBIX BUIOB XUMUYECKUX PEAKLIUN:3IEKTPOIUTUYECKON NHUCCOIMAIUNN, HOHHOTO
00MeHa,0KHCIUTEIbHO-BOCCTAHOBUTEIbHBIX

—BJIMSHUS Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUECKOMPEAKIMH M HAa CMELIEHHE XUMHUYECKOTO
paBHOBECHS;

— MEXaHU3MOB MPOTEKAHUS PEaKIil MeXly OpraHNYeCKMMU U HEOPraHUYECKMMHU BEIeCTBAMM;

10) ymenue:

— COCTaBJIAITh YpPaBHEHHUS OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKUUH C MOMOIIBI0 METoAa
AJIEKTPOHHOTO OanaHca;

— MPOBOJIUTH PACUETHI IO XUMUIECKAM (POPMYIIaM U YpaBHEHHSIM;
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— MPOBOAUTH XUMHUYECKUH SKCTIEPUMEHT (1a00opaTopHbIe U MPaKTHYECKUE paboThl) ¢ COOIIOACHUEM
TpeOOBaHUH K MpaBUJIaM TEXHUKH O€30MacHOCTH MpH paboTe B XUMHUUECKOM KabuHeTe (J1abopaTopun).

JInyHOCTHBIE Pe3yJIbTAThI

Ilampuomuueckozo éocnumanus

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HAaCJIEIUIO,
MMOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KMU3HU COBPEMEHHOT'0 00IIECTBa, CIOCOOHOCTH BJIaJIETh
JOCTOBEPHOH MH(pOpMAIHEN O MEPEAOBbIX JOCTHKECHUAX U OTKPHITUSAX MUPOBOU U OTEUYECTBEHHOM
XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MHUpa 1 0OLIECTBA;

I'pasicoanckozo eéocnumanus

2) mpencTaBiIeHMs O COLMAIbHBIX HOPMAax U MpaBUiIax MEXJINYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE,
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIe0BATEIbCKO,
TBOPUYECKOM U IPYTHX BUJAX JAESATEIbHOCTH; TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOM 1eATeIbHOCTH
IIPY BBITIOJIHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUH XUMHUECKUX SKCIIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHUMAHUIO U B3aMMOIIOMOIIH B MpoOIiecce ITON
y4eOHO J1eITeNbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHE U TIOCTYIIKM CBOUX TOBApHILEH C
MTO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN IOCTYIIKOB;

L]ennocmu nayuno2o nosHanus

3) MUPOBO33pEHYECKUX MIPEICTABICHHUM O BEIIECTBE U XUMUYECKOMN peakluu, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISAIOIINX OCHOBY JUIsl IOHMMaHUS CYyLIIHOCTH HAyYHOUH
KapTUHBI MUPA; IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IBI, B3AUMOCBSI3AX
YeJI0BEKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABIEHHBIX HA MMOJYYeHUE HOBBIX 3HAHUH 110 XUMHUHU, HEOOXOAUMBIX
111 OOBSICHEHUS HaOIII0JaeMbIX TIPOIIECCOB U SIBICHUH;

5) mo3HaBaTenbHOU, HHOOPMAITMOHHON M YUTATEIILCKON KYJIBTYphI, B TOM YHCIIC HABHIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTAMM, CIIPABOYHON JIUTEPATYPOM, JOCTYITHBIMU
TEXHUYECKHMU CPeACTBaMHU MH()OPMAIIIOHHBIX TEXHOJIOTHIA;

6) nHTEepeca K 00YUEHUIO U MMO3HAHUIO, JII0O03HATEIIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa3oBaHMIO, TPOEKTHON U UCCIIEOBATENBCKOM AeATETbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

@opMHUPOBaHUS KYJIBTYPHI 310POBbs

7) OCO3HAHUS LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3J10pOBBIN 00pa3 *KU3HU, OCO3HAHUS MOCIIEICTBUN U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTpEeOICHUS
QJIKOTOJIs, HAPKOTUKOB, KypPEHHUsI), HEOOXOIUMOCTH COOTIOZICHUS TTpaBuil 0€30MacHOCTH TIPH
oOpallleHuu ¢ XUMUYECKIMH BEILIECTBAMU B OBITY U PEaIbHOM KU3HU;

Tpyoosozo eéocnumanus

8) uHTepeca K MPaKTHUECKOMY U3YUYEHHUI0 podeccuil U TpyAa pa3InyHOro poja, yBaKeHHE K TPyAY U
pe3yJibTaTaM TPyIOBOM JEATEIBHOCTH, B TOM UMCIIE HA OCHOBE NIPUMEHEHUS IPEAMETHBIX 3HAHUN 110
XMMHUHU, OCO3HAHHOTO BBIOOpa MHIMBHIyaIbHON TPAEKTOPUU MPOJOJIKEHUS 00pa30BaHUs ¢ yUETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOILIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
yCHenrHo mpodecCHOHATBHON IEATETHHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH; TOTOBHOCTh
a/1IanTHPOBaThes B MpodeccroHalIbHOM cpefie;

OKonozuueckoeo socnumanus

9) sK0JIOrHYECKH 11eJ1eCO00pa3HOr0 OTHOIIEHUS K MPUPOE KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€
CYIIECTBOBAHHUS, TOHUMAaHHUS IIEHHOCTHU 37I0POBOT0 U 6€301macHOro 0opa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY M MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS IIEHHOCTH
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co0II0IeHHS TTPaBUII 0€30MaCHOTO MOBEACHMS ITPU PabOTE C BELIECTBAMH, a TAK)KE B CUTYallUsX,
YIPOXKaIOUX 300POBBIO U JKU3HU JIIOACH;

10) cnocoOHOCTH MPUMEHATDH 3HAHMSL, TOJy4aeMble IPU U3YYCHUH XUMUH, [T PELICHUS 3a/ad,
CBA3aHHBIX C OKPY’KAIOLEH IIPUPOJIHOM CPEIOH, IOBBIILIEHUS YPOBHS 3KOJIOIMYECKON KYJIBTYPBI,
0CO3HaHM INI00AIBHOIO XapakTepa 3KOJ0rMUECKUX Ipo0seM U MyTel UX pelieHus HoCPeICTBOM
METOJI0B XUMHUU;

11) 5K0JI0rM4eCKOro MbIIUIEHUS, YMEHUS PYKOBOJICTBOBAThHCSI UM B I03HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON ITPAKTHUKE.

2.Coneprxxanue Kypca
Kypc u€Tko nenutcs Ha ABE 4aCTH COOTBETCTBEHHO TOlaM 00y4eHHUs: opraHudeckyro xumuto (10 kimacc)
u obmyro xumuio (11 kmacc).
Kypc 10 knacca HaumHaeTcs CO 3HAKOMCTBA C IPEIMETOM OpPraHUYECKONM XHMHUHU, U3YyYEHUS TEOPHUU
CTPOCHHUS OpraHUYeCKHX coenuHeHnid A. M. BbytiiepoBa u rubpuan3aiuy aTOMHBIX opOuTaneid. 3arem
paccMmarpuBaroTcs Kiaccu(uKalus OpraHundeckuX COeIMHEHUH, MPUHIUIIBI UX HOMEHKIIATyphl, a TAKkKe
KJIacCU(UKaIUs PeaKIHii B OpraHN4eCcKOi XUMHUU.
[lepBoHayanbHbIE TEOPETUYECKUE 3HAHUS Jaliee MHOTOKPATHO 3aKpeIUISIOTCS W Pa3BUBAIOTCS IPHU
U3Y4YEHHUU KJIACCOB OPraHMUYECKUX COEAMHEHUN OT YIJIEBOAOPOJOB JI0 a30TCOACPKAIIUX COSAUHEHUN U
IIOJINMEPOB.
Takoe noctpoeHne Kypca Mo3BOJISET B MOJIHOM Mepe HE TOJIbKO IIUPOKO MCIIONb30BaTh JE€IyKTHUBHBIN
noaxoJ B o0yyenuu xumuu 10 kinacca, HO M peanu3oBaTh HJI€I0 NT€HETHUECKOM CBA3M MEX]y KilaccaMmu
OpPraHUYECKUX COCAMHEHUU.
Oco0oe BHMMaHHE B Kypc€ OPraHMYECKON XHMMHUHU YJEIEHO CIOXKHBIM JUIsi TIOHMMaHUs BOIpPOCAaM:
B3aMIMHOMY BIIUSIHUIO aTOMOB B MOJIEKYJaX, B TOM YHCIE IS MpEACKa3aHus CBOWCTB COCIUMHEHMIA;
MEXaHH3MaM M 3aKOHOMEPHOCTSIM MPOTEKaHWSI XUMHYECKHX peaklMid, 4YTO HeoOXOIUMO s
MIPOTHO3UPOBAHUS TPOAYKTOB; MPOCTPAHCTBEHHOMY CTPOCHHUIO YIJIEBOAOB, aMHUHOB, aMHUHOKHCIIOT,
O€JIKOB U HYKJICMHOBBIX KHCIIOT.
Kypc 11 knacca HaunHaeTcs C PacCMOTPEHMs CIOXKHOTO CTPOEHMsSI aTOMa Ha OCHOBE KBAaHTOBO-
MEXaHWYECKUX TPEJCTaBICHUN O CTPOCHHUH €r0 sJipa W SJIEKTPOHHOW OO0OJOYKH, a TakKe SIEPHBIX
peaknuii. Takas TeopeTuyeckas 6a3za MO3BOJIAET HA JAPYTOM YPOBHE U3YUUTHh MEPUOJUYECKUIN 3aKOH U
MIEPUOIMYECKYIO CUCTEMY XUMHUECKUX 351eMeHTOB [1. 1. MenzeneeBa u emi€ pa3 OLleHUTh €ro Hay4YHbIN
MOJBUT, HA HECKOJIBKO JIECATUIIETUN ONEPEIUBILETO HAYYHYIO MBICIb.
3aTeM M3y4yaeTcsl CTPOEHUE BEIIECTBA, OCHOBHBIE TUITBI XUMUYECKOHN CBSI3U. 3HAHUS YyUYAIIUXCS «XUMHH
B CTAaTHKE» JOMOJHIIOTCA CBEJACHHUSAMH O KOMIUIEKCHBIX COCIMHEHHSX M JMCIEPCHBIX CHCTEMax.
Jlornuno nanee paccMaTpHUBAIOTCS TaKME€ TOMOT€HHBIE CUCTEMBI, KaK PaCTBOPHI U CIIOCOOBI BHIPAKECHHS
KOHIICHTPAIIUU B HUX.
N3yuenne 0CHOB XMMUYECKOW TEPMOJMHAMHUKHU, MOHATUNA 00 SHTAIBIHNHU U YHTPOIUHU, 3aKOHOB ['ecca,
MO3BOJISIIOT Ha 00JIee BHICOKOM YPOBHE M3YyUUTh 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEaAKINil U
(U3UKO-XMMHYECKHUX MPOIIECCOB.
XUMHUYECKHE PEAKIIMU B pACTBOPAX pacCMaTPUBAIOTCS TaKK€ Ha HOBOM TEOPETUYECKOM YPOBHE IOCIE
BBE/JICHUS TOHATHS O BOJOPOJHOM TMOKa3zarele M M3Y4YCHHs NPOTOJMTUYECKOW TEOPUH KHUCIOT U
ocHoBaHUi. O0OOIIAIOTCS CBEACHUS O HEOPTaHWYECKUX W OPraHMYECKUX KHUCIOTaX U OCHOBAHHSIX B
CBETE MPOTOJIUTUYECKOW TEOPUH U TEOPUU IIEKTPOJIUTHUECKON AMCCOIMAIINY, a TAaKXKe COJIed B CBETE
TEOPUH AIEKTPOIIUTUUECKON JUCCOITUAIIIH.
OTtnenpHas TaBa MOCBAILIEHA OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIM MpOIleccaM, B TOM YHCIE METOoAaM
COCTaBJICHUS] YPaBHEHHUM U AJIEKTPOJIN3Y, KOTOPbIE Ba’KHBI JUIsl YCHEIIHOM cladyd UTOTOBOTO dK3aMeHa.
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Bonbioe BHEMaHMe B 3TOM TJaBe yJAENEHO M XMMHUYECKHMM HCTOYHUKAM TOKa, 0€3 KOTOPBIX CIIOKHO
MPEICTaBUTh COBPEMEHHOE OOIIECTBO.

X¥UMHS HEMETAUIOB M METAJJIOB, BAKHEWIIUX NPEACTaBUTENIEH O3TUX KIACCOB BEIIECTB U HX
COEIMHEHUI U3y4aeTCsl B CUCTEME (COCTaB <> CTPOEHUE <> CBOMCTBA <> IPUMEHEHUE <> MOIYYCHUE <>
HaXO0XJCHUE B IPUPOJIE) U PACCMATPHUBETCS B €AMHON CBSI3U OPraHUYECKOW U HEOPraHUYECKOH XUMMH.
Taxkum oOpa3zom peanusyercst IilaBHas M€ Kypca — €IMHCTBO JKMBOIO M HEXHBOI'O MaTepHabHOIO
MHPAa, OIUCHIBAEMOI'0 OOIMMH 3aKOHAMH XUMMH.

PackpbITh posib XMMUYECKON HAYKH, KaK IPOU3BOIUTEILHON CHIIBI COBPEMEHHOI'0 00I1eCTBA O3BOJISET
riasa 3aBepiuaromas kype 11 kinacca «Xumus u 001ECTBOY.

Oprannyveckas xumus. 10 kiacc

TEMA 1. HAYAJIbHBIE HOHATUAOPT AHUYECKOW XUMHWH (13u).

IIpenmer opranuveckoii Xxumuu. OpraHudeckue BemecTBa.YTo M3yyaeT OpraHUYECcKas XUMHUSL.
Kpatkuii ouepk pa3BuTHs OpraHudecko xuMuu. CpaBHEHHME HEOPraHMYECKUX M OPraHUYeCKHX
BeniecTB. CrocoOHOCTH aTOMOB YIUIEPOJa COEAMHSITHCS B pa3jiMyYHble LENU. YTJIEBOAOPOIABI U HX
npou3BoaHbie. [loHsATHE O 3aMecTUTENE.

Teopusi crpoenusi oprannyeckux coequHenunii A. M. byrieposa. [Tonstue BaientHocTu. Pa6oTh! O.
A. Kexyne. Pors A. M. ByriepoBa B cO34aHMM TEOPUM CTPOEHHSI OpraHMYECKUX coenuHeHui. Eé
OCHOBHBIE ITOJIOKEHUS.

[TpuurHBEl MHOTOOOpa3Msi OPraHMYECKUX COSAMHEHUI: 00pa30BaHUe OJMHAPHBIX, IBONHBIX M TPOHHBIX
CBs3eM MEXJy aroMamu yriepojaa. M3omepus. DOmnupuyeckas, MOJIEKYJISpHas M CTPYKTypHas
(bopMyIIbl OpPraHuYeCcKUX COeTMHEHUH.

Konnenuus rudpuanzannu aroMabixopoutadieii. CtpoeHue aroma yriaepoza: S- u p-opOuTaiu, TUIIbI
ux rubpuamzanuu. OOpa3oBaHUE KOBAJEHTHBIX CBA3CH. DIEKTPOHHAs M AJIEKTPOHHO-Tpaduyeckas
dbopMyIbl aToMa yriiepoja.

Knaccupukanuss opraHudeckux coequHeHmii. Kiaccupukanumss 10 3IEMEHTHOMY COCTaBY:
YTJIEBOJOPOBL, TAIIOT€H-, a30T- U KMCIOPOJACOAEPKAIINE OPTAHUIECKUE COCTUHEHHUS.

Knaccupukanus 1o  CTpOEHMIO  YIJIEPOJHOTO  CKeJleTa:  alUKIM4eCKHMe M LHUKIWYECKUe
(KapOOLMKIMYECKUE U TETEPOLMKINYECKUE) OPraHNYEeCKUE BEIIECTRA.

Knaccudukanus yrieBolopoJloB: NpeneibHble (IKaHbl M LUKJIOANKaHbI), HelpeaeibHble (AJIKEHBI,
QJIKWHBI, AJIKaJIUECHbI), APEHBI.

Knaccudukanus opraHu4eckux COCIUHEHUH M0 HAJIMYMI0 (YHKIHMOHAJIBHBIX TpyHN (THAPOKCUIIbHASL,
KapOOHMIIbHAsI, KapOOKCHUJIbHAs, HUTpOrpymmna, amuHorpymmna). Cruptel. Asnpaeruabl. KeToHBI
Kap6oHnoBsie kucnotsl. Hurpocoennnenus. AMUHBI.

IIpuHIMNBI HOMEHKJIATYPbI OPraHu4YecKuXx coequHeHMil. [loHsATHE O XMMUYECKOW HOMEHKJIAType.
Homenknarypa TpuBHanbHas (MCTOpUUYECKasi) U palliOHaIbHasl.

MexnayHnaponnas HoMeHknatypa opranudeckux coeauHeHuit — [UPAC. TlpuHnmmsl cocTaBiieHHs
Ha3BaHUs OpraHuyeckoro coeaunHeHus mo Homenkiarype [UPAC.

Knaccupukanuss peakumii B opranuveckoil xumuu. Ilonstue o cyOcTpate U peareHre.
Knaccudukanus peakuuii mo CTPYKTYpPHBIM HU3MEHEHMSM BEIECTBA: NMPUCOEAMHEHHUS (B TOM YHUCIIE
MOJIMMEPHU3ALNH, OTIICTUICHUS (3JIEMEHUPOBAHNSA), 3aMEILICHUS 1 U30MEPU3aIIUH.

[ToHATHE O TOMO- U TETEPOIIMTHUECKOM Pa3phiBax KOBAJCHTHOM CBSA3H, dNEKTpOopMIIaX U HyKIeopuiax.
Knaccudpukanusa peakuuii 1o TUIY pEaKUMOHHBIX YACTHUI: paJuKaldbHbIE, 3JIEKTPOPHUIbHBIE H
HYKJIEO(DUIIbHBIE.

Krnaccudukanus peakiuii o "3MEeHEHHUIO CTeTIEHEeH OKUCIICHUS: OKUCIICHNS U BOCCTaHOBIICHHUS.
Knaccudpukanusa peakiuii 1Mo YacTHBIM @pHU3HAKaM: TaJOT€HUPOBAHUE M JerajJoreHUpOBaHUE,
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TUIPUPOBAHUE U JETHAPUPOBAHUE, TUApATalMM M  JerWJpaTalud, TUAPOraJlOTEeHUPOBAHUE U
JETUPOraJOreHUPOBaHUE.

JemoncTrpanun.Komieknus OpPraHUYECKUX BELIECTB, MaTepUajoB u U3JeIui u3
nux.lllapocrepxHeBbie 1 00bEMHBIC Mosenu (Momenu Ctroapra—Dbpurineda) 3TaHoa U JUITUIIOBOTO
s¢upa, OyraHa u u300yTaHa, MeTaHa, STHJIEHA U aleTwieHa.B3aumozelcTBueHaTpus ¢ 3TaHONIOM;
OTCYTCTBHE B3aMMOJAEHCTBUS C AUATUIOBBIM 3GupomM.Mojenb OTTalIKUBaHUA TMOPUIHBIX OpOHTanen
(1eMOHCTpanyst ¢ IIOMOIIBIO BO3AYIIHBIX MapoB). JleMoHcTpauuoHHas Tabmuua «Pa3znuuHble
ruOpuHBIE COCTOSIHMA aroma yriepofa». OOpa3lbl OpPraHUYECKUX COEIMHEHHUH pa3iIMyHbIX
KJ1accoB.Mo/ieM OpraHMYecKUX COEIMHEHUH € Pa3Iu4HbIMU (DYHKIMOHAIBHBIMU Ipyniamu. ['openue
MEeTaHa WM IIpPONaH-OyTaHOBOM CMECH M3 Ta30BOM 3aKUTaJKU.B3pbIB cMecH MeTaHa € XJIOpOM.
ObecnBeunBanre OpOMHON BOJBI ATHIECHOM./lenonumepuszanus mnonudTHiaeHa. [lomyueHue sTuieHa
JeruapaTaluren 3TaHoIa.

JlabopaTopHblii onbIT. V3roToBieHrne mojeneld MOJEKysl — IPEACTaBUTENECH pa3iIMYHbIX KJaccoB
OpPraHUYECKUX COCAUHECHUN.

IMpakTnyeckas padoral.KauecTBeHHBIN aHAIU3 OPraHUYECKUX COCAMHEHUM.

TEMA 2.IIPEJAEJIBHBIE YTJIEBOAOPOIBI (5 u.)

AJIKaHbl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl MeTaHa. ['OMONOrvuYeckui psp
alKaHOB W uX wu3oMepus. [IpocTpaHCTBEHHOE CTPOEHME MOJIEKYJ alKaHOB (B TOM 4YHCIE H
KoH(popmepsl). HoMeHkaTypa alkaHoB.

[TpombITIeHHBIE CITOCOOBI TOTYYEHHUSI AIKAHOB: KPEKHHT HE(PTEPOAYKTOB, PEAKINs AIKHINPOBAHMS,
MOJIy9YeHUE CHHTETUYECKOro OCH3WMHA, HAarpeBaHue yriepoaa B atMocdepe Bomoposa. JlabopaTopHbie
CIOCOOBI MOJIyYEHUs alKaHOB: peakuus Bropua, nuposn3 conel kKapOOHOBBIX KHUCIOT CO INEI0YaMHU,
THJIPOJIA3 KapOuaa aJrOMUHUS.

dusnyeckue CBOWCTBAa QJIKaHOB. DB3aumMHOe BiIusSHHME aTOMOB B OPraHMYECKHX MOJIEKYJaX.
[TonoxutenbHbl M OTPULIATENIBHBIA MHIYKTUBHBIE 3P QeKThl.IIporno3 peaknmoHHONW CIOCOOHOCTH
QIKaHOB. MeXaHu3M peakuuid paJauKaJbHOTO 3aMelleHus. Peakiuu paauKaJbHOrO 3aMEIICHUS:
rajJJloreHMpoBaHNEe U HUTpoBaHue. Peakuuu nerugpupoBanus. Peakiuu oxkucnenus. [pyrue peakuuu c
paspyuieHrem yriaepoaHoi nenu. [I[pumeHeHne aakaHoB Ha OCHOBE CBOWCTB.

Muknoankanbl. 'OMOJOTHYECKUN Al U CTPOCHUE LUKIOAKIAHOB. X HOMEHKIIaTypa U HU30MEpHs.
[TonsaTue o mpocTpancTBeHHOH n3oMepuu. KoHpopmeps! IIUKIOTeKcaHa.

CriocoObl mosTyueHHs HUKIOAIKaHOB: peKTU(UKaLusA HePTH, KaTaTUTUYECKOe IETHIPUPOBAHUE APEHOB,
BHYTpUMOJIEPYJIsIpHas peakuus Bropua.

dusnueckue M XUMHUYECKHE CBOWCTBA I[MKJIOAKAHOB (pEakUUU NPUCOEAMHEHUS U 3aMEeIleHHs).
IIpuMeHeHNEe HUKII0AKaHOB.

JMemoncrpanumn.lllapocTepkHeBble MOAETN MOJIEKYJ aJKaHOB I WJUIIOCTPAlMM  CBOOOJHOTO
BpamieHuss BOKpyr cBsizu C—C, a Taxke 3aclIOHEHHOW U 3aTOPMOKEHHOW KOH(oOpMaIuil 3TaHa.
[Tonyuenne meTaHa W3 aleraTa HaTpusi U T'MJIpOKcHJa HaTpus. ['opeHne MmeTaHa, MpornaH-0yTaHOBOMH
cMecH, napapuHa B yCIOBHSIX M30bITKAa M HEIOCTAaTKa KUCIOpoAa. B3pbIB cMecH MeTaHa ¢ BO3yXOM.
OTHoleHue MeTaHa, MpornaH-0yTaHOBOM cMecH, OeH3uHa K OpoMHOI1 Bojie U pacTBopy KMNOg.
JlaGopaTopuble omnbIThl. [3roToBieHne napadUHUPOBAHHOW OyMmMaru, HCHbITAaHHE €& CBOWCTB
(oTHOIIEHHE K BoJe M kHpy). OOHapyKeHUe BOJbI, CaXH, YIJIEKHCIOrO ra3a B MPOAYKTaX TOpPEHHUs
CBEYH.

TEMA 3. HENNPEJIEJIBHBIE YI'JIEBOAOPO/bI (13 4)

AJIKeHBbI.DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl 3TUiIeHA. ['oMonornyeckuit pan u
M30MepHsl alIKEHOB (YIJIEPOJIHOTO CKejleTa, TeoMeTpUYecKas WIN yuc-mpaHc-u30Mepus, MOJIOKEHUS
JIBOMHOM CBsI3H, MEKKJIaccoBasi). HomeHkmatypa aqkeHoB.
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[TpomblIIeHHBIE CIIOCOOBI MOJMYYEHHS AaJKEHOB: KPEKHUHI ajKaHOB, BXOISIIMX B COCTaB HepTH U
MOMYTHOTO HEe(TSHOTO Ta3a, IerHIPUPOBAHUE MPEIEIbHBIX YIIIEBOIOPOIOB.

JlaGopaTopHble cnocoObl MONyYeHHs] AJIKEHOB: pPEAaKLUUU SIMMHHUPOBAHUS (JEraJOreHHpPOBAHUE),
JEeruapatanus COMPTOB U JIErajJOr€HUPOBAHUEIUTAIOI€HAJIKAHOB, a TAK)KE JETUAPOrajJoreHUpoOBaHUE
raJIOr€HOIPOU3BOIHBIX MPEAEIIbHBIX YIIIEeBO10pOoa0B. IIpaBuio 3aiinesa.

Pu3nyuecKue CBOICTBA AIKEHOB.

B3aumHoe BiausiHHUE aTOMOB B OpraHUYECKHX MOJIeKylIax. Me3oMepHbiit A eKT.

[Iporuo3 peakinOHHON CLIOCOOHOCTH aJIKEHOB. MeXaHu3M peakiuil 3JeKTpO(UILHOTO MPUCOSIMHEHHUS.
Peakuun npucoeMHEHHsI alKEHOB: TraJOr€HUPOBAaHUE,  TUIPUPOBAHME, THUAPOrAIOr€HUPOBAHUE,
ruapatauus, noaumepuszauus. IlpaBuiio MapkoBHukoBa. Peakuuu oxucnenus ankeHoB KMnOgy
(peakuust Barnepa) B BogHOM U cepHOKuUcio cpeze. [I[puMeHenne ankeHoB Ha OCHOBE CBOMCTB.
BbicokomonekyasipabiecoequHennss. CTpoeHuE IOJUMEPOB: MOHOMEp, IMOJIMMEP, 3JIEMEHTapHOE
3BEHO, CTENIEHb [TOJINMEPU3ALIH.

Jluneitnble, pa3BeTBICHHBIE W ceTyarble  (cmuThie) monuMepbl.  Crepeoperyisipble U
HECTEPEOPEryJIIPHBIE MOJTUMEPBL.

OTHoOIIEHNE TOTUMEPOB K HAIPEBAHUIO: TEPMOILIACTUYHBIE U TEPMOPEAKTUBHBIE TOJIUMEPHI.
[Tonumepst Ha OCHOBE STUJICHOBBIX YIJI€BOJOPOAOB u ux
IIPOU3BOJIHBIX: IOJUAITUIIEH, ITOJIUIIPOTIUIIEH, TOJIUTETPAPTOPITUIIEH

Y TIOJIMBUHUIIXJIOPUL.

Aaxaauenbl.Kinaccudukanuss TUEHOBBIX — YIJICBOAOPOAOB:  HM30JMPOBAHHBIC, KYMYJIHPOBAHHEIC
U COIPSDKEHHBIE.

Homenknatypa u wu30Mepusi IHEHOBBIX YIIIEBOAOPOJIOB (MEXKKIAccoBas, YIJIEPOJHOTO CKeleTa,
B3aMMHOIO MOJIOKEHHUS KPAaTHBIX CBSI3€H, TeOMeTpruYecKas).

CrtpoeHnue conpsykEHHbIXAIKaAUEHOB.

CriocoOsl MOJTy4EeHUS QKA UEHOB: JEruIpupoBaHUE AJIKaHOB,
peakuus JleOenesa, AeruaporagoreHupOBaHUEIUTaI0Or€HAIKAHOB.

@u3nyecKue CBOMCTBA JUEHOBBIX YIVIEBOJOPOJAOB. XMMHUYECKHE CBOMCTBA JTUEHOBBIX YIVIEBOJIOPOIOB:
peakuuu TMPUCOEIUHEHUS, OKUCIEHMS W TNOJUMEpU3allMM — W OCOOCHHOCTH HUX TPOTEKAHMUS.
Haxoxnenue B mpupoie U NpuMEHEHNE alIKaaueHoB. TepreHsl.

Onacromepsl. HarypanpHblli Kaydyk, Kak NpPOAYKT IOJUMEpHU3alMM u3onpeHa. CHHTeTHYeCKHe
Kayuyku: OyragueHoBblli kayuyk (CBK), NMBHHUIIOBBINA, W30NPEHOBBIN, XJIOPOIPEHOBBIN, OyTaaHeH-
CTUPOJIbHBIN. ByllkaHn3anus Kay4yKkoB: pe3uHbl U H00HMT.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI allETUIICHA.

I'omonoruueckuil psj ¥ U30Mepus aIKMHOB (YIJIEPOIHOTO CKeleTa, IOJIOKEHHUS TPOWHOW CBs3H,
MexKi1accoBasi). HoMeHkaTypa ankuHOB.

CriocoOblI MoTy4eHHs aJKUHOB: MUPOJIU3 MeTaHa (B TOM YKCJE€ U OKUCIUTENbHbIN MUPOJIN3 MPUPOAHOTO
rasza), KapOWIHBI MeToA, JEeTruIpOrajJoreHUpOBaHUEANTaIOreHAIKAaHOB, B3aUMOJIEHUCTBUE COJel
alleTUJICHOBBIX YIJIEBOJOPOOB (ALETHIIEHUIOB) C FajOreHaIKaHAMH.

dusndyecKkue CBOMCTBA  allETUICHOBBIX  YIVIEBOAOPOJAOB. XMMHMUYECKHE CBOWcTBAa. Peakuum
NPUCOEAVHEHNUS  (TMAPUPOBAHUE,  TaJOr€HUpPOBAaHWE,  TUAPOTaJOr€HUPOBAHUE,  TUApaTalus,
TpuMepu3anus anetwieHa). Peakuus Kydeposa u npaBmiio DnbprekoBa. KuciioTHele cBOHCTBa alKMHOB.
Auerunennpl. OkucneHue ankuHoB: pacTBopoM KMnO4 u ropenue.

OO6nacTi TpUMEHEHHs alleTUJeHa Ha OCHOBE €ro CBOMCTB. IIpuMeHeHue TroMOJIOroB aleTHusIeHa.
[TonuMeps! Ha OcHOBe alleTuseHa. BununaneTunex.

JemoncTpanun.O0bEMHBIE MOJIENH YUC-, MPAHC-U30MEPOB alkeHOB. [lonydyeHne 3TUiIeHa U3 3TaHOoIIa
U JI0Ka3aTeJIbCTBO €r0 HEMPENeIbHOIO CTPOSHUs (peakiuu ¢ OpoMHOM Bomoit u pactBopoM KMnOy).
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OOeciBeunBanue 3TUICHOM OpOMHONM BOJBI M pacTBOpa IepMaHraHaTa Kamusa. ['opeHue sTHieHa.
B3auMozeicTBre alKaHOB U QJIKEHOB C KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTOM. Monenun MoJeKysn
QIKaJIMEHOB C W30JMPOBAaHHBIMU, KyMYJIMPOBAaHHBIMU U CONpPSKEHHBIMU JIBOMHBIMHU  CBA3SIMHU.
Koarynsmus MIe4HOTo coka KaydyKOHOCOB (MoJioyasi, OJyBaHUYMKa MU (ukyca). [lenmonumepusanus
KayuyKa U JI0Ka3aTeJbCTBO HAJIU4YUsS JBOMHBIX CBsI3ell B MOJIEKYJIaX MOHOMEPOB (peakuuu ¢ OpOMHOIl
Bojoii m pactBopoM KMnO,). O3nakomnenue ¢ koiieknued «Kaydyku u pe3uHbl». llomydenue
aleTuieHa u3 kapouaa kanpius. O0bEMHbBIE MOAETH alKUHOB. B3aumoaelicTBue anermieHa ¢ OpoMHON
BoJIoM. B3aumoneiictBue aretusena ¢ pacreBopoM KMnO,. N'openune anerunena.

JlaGopaTopHble onbIThl. O3HaKOMIIEHHE € KOJUIEKIIMEH MOJIMMEPHBIX 00pa3LoB MJIACTMACC U BOJIOKOH.
IIpakTnyeckas padora 2. [lonyueHne MmeTaHa U STHWIEHA U UCCIIEI0BAaHUE UX CBOMCTB.

TEMA 4 APOMATUYECKHUEYTJEBOAOPO/BbI (7 1)

ApenblIlepBble cBeneHus 00 apoMaTHuecKux coefnHeHusx. CTpoeHre MOJIeKyJibl OeH30u1a: euHas /-
NIEKTPOHHAS CUCTEMA, UJIM apOMAaTUYECKUN CEKCTET.

I'omonoruueckuit psa. M3omepus B3aMMHOIO pacIiONIOKEHHs! 3aMecTHTeNeld B OCH30JbHOM KOJIbIIE.
Homenxiarypa apenos. Kcuitosnst.

[IpomblnieHHbIE  CHOCOOBI TOJyyeHUs O€H30j1a M €ro TIOMOJIOIOB: apoMaTH3alMsl ajJKaHOB U
LUKJIOAJIKAHOB, TPUMEpPU3AIIHs alleTUiIeHa (peakiys 3eIMHCKOrO).

JlaGopaTopHble crtocoObI MOTYYEHUS apEHOB: ATKWINPOBaHUE OEH30J1a, MMPOJIU3 COJICH apOMaTHIECKUX
KHCJIOT.

@dusnueckue  cBoiicTBa  apeHOB.IIpOorHo3  peakIMOHHOM  CIOCOOHOCTM  apeHoB.  Peakuun
MEKTPO(UIBHOTO 3aMEUIeHUss M MX MEXaHM3M: TaJIoTeHUpPOBAaHUE, AJKWIMPOBaHUE (peakuus
Opunens—Kpadrcea), HuTpoBanue, CyabhupoBaHUE.

Peakuuu nprcoeqMHEeHNs: THAPUPOBAHNE, PAJUKAIBHOE TaJOTeHUpOBaHue. Peakiium oKUCIeHusl.
Tomyon, kak romosor 6en3zona. OCOOEHHOCTH XMMHUYECKHX CBONCTB alKMIOCH30J70B. OpHEHTAHTHI
IIEpBOro M BTOpPOro poja. B3aumHOoe BiIusSHUE AaTOMOB B MOJIEKYJaX AalKUIOEH30JI0B Ha IpUMEpe
peakuuu 3amenienus. Peakiun okucnenus.lIpumenenne apeHOB Ha OCHOBE UX CBOWCTB.
Jemoncrpanun. [lapocrep:kHeBble 1 00bEMHBIE MOJIETN O€H30JIa U €ro roMosoros. PacrBopenue B
OeH30/Ie pPa3IMYHBIX OPraHMYECKMX M HEOPraHWYEeCKUX BelecTB (HampuMep, Cephl, HOJa).
O3nakomiieHHe ¢ (U3MUECKUMHM CBOHCTBaMHM OeH3071a (pacTBOPUMOCTb B BOJIE, IUIOTHOCTH,
TeMmIepaTypa IUIaBICHUS — BbIIEPKUBAHUE 3alasHHONW aMIlyiabl ¢ OEH30J0M B 0aHe CO JIBJOM).
I'openue 6eH3oma Ha cTeKISIHHOM manouke. OTHomeHne OeH3ona k OpoMHOH Bose U pactBopy KMNO,.
HutpoBanue 6en3zona. OTHOIIEHHE TONIyosIa K Bojie. PacTBopeHune B TOJIyoJie pa3InyHbIX OpraHUYeCKUX
Y HEOPraHMYECKUX BEIECTB (Hampumep, cepbl, noaa). OdeciBeunBanue ToiyojaoMm pactBopa KMnO,
1 OpOMHOM BOJIBI.

TEMA 5. IPUPOJHBIE UICTOYHUKHU YIJIEBOJAOPOAOB (5 u)

Ilpupoaneiii rasy nomyTHblH HedrTssiHoM ras. IlpuponHslii ra3 u ero cocras. lIpomsbluieHHOE
UCIOJIb30BaHUE U NepepadoTKa MPUPOIHOTO rasa.

[TorryTHbIe HEe(TAHBIE Ta3bl U UX NepepadoTka. Opakuy MOMYTHOTO HEPTIHOIO ra3a: ra3oBbIi OEH3MUH,
nponaH-0yTaHOBasi CMECh M CyXOM Ta3.

He¢rb. Hed1hb, Kak npupoaHbIit HCTOYHHK YTIIEBOAOPOJIOB, €€ COCTaB U (PU3HUECKHE CBOMCTBA.
VYrneBosopoasl Kak MpeaIMeT MEXIYHApOJHOTO COTPYIHHUYECTBA U BaKHEWIIas OoTpacib SKOHOMUKH
Poccun.

[Ipombinennas nepepadotka HedTu. Pextuduxanus (ppakunonnas neperonka). Opakuuu HepTH:
OCH3MHOBAsI, JTUTPOUHOBAs, KEPOCHUHOBas, ra3zoisib, Mazyr. ComspoBble Macna. Bazenun. [lapadumn.
I'ynpon. KpekuHr He(TenpoayKTOB: TEPMUYECKHMH, KaTaIUTHYECKUH, THIPOKPEKUHT. PudopmuHr.
[Muknuzanusa. Apomaruzanus. JleToHalmoHHast CTOMKOCTh OeH3uHa. OKTaHOBOE YHCIIO.
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Kamennblii yroas. IlpombinuienHasi nepepadorka kameHHoOro yrisi.Haxoxxnenue B mpupone u
COCTaB YTIJIei: KAMEHHBIN YTroJib, QaHTPAIUT, OYpBIiA yroib.

KokcoBanue u €ro mpoayKkThl: KOKC, KAMEHHOYIOJbHAasi CMOJIA, HAJCMOJIbHAs BOJAA, KOKCOBBIH Ta3.
lasuduxanus yris. BoasHol ra3. Katanutiuueckoe rujpupoBaHue yriis.

TEMA 6. THAPOKCUICOAEPKAIIUE OPTAHUYECKHUE BEIIECTBA (114)
Cmuprsl.Ilonarue o cimprax, ucropus ux uydeHus. yHKIMOHaIbHAs THAPOKCUIIbHAS TPYIIIA.
Knaccuukanuss cnuproB: 0 THUIY YIJIEBOJOPOJHOIO paaukana (IpeAeibHble, HeNpeaeibHbIE,
apOMAaTUYECKUe), M0 YMCIY T'MAPOKCHWIBHBIX T'PYHI B MOJIEKyJe (OJHO- U MHOTOATOMHBIE), [0 TUIY
yIJIEPOJHOI0 aTOMa, CBA3aHHOTO ¢ THAPOKCUIIBHOM IPpyNIOH (IIepBUYHbIE, BTOPUYHBIE, TPETUUHBIE).
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ CIIMPTOB. ['OMOJOrMYecKUil psii MpeneabHbIX
OJTHOATOMHBIX cHHPTOB. M3omepusi (mojoxeHHus (YHKIMOHAIBHON TPYNIBI, YIIEPOIHOTO CKEJeTa,
MEXKJIacCcoBasi) 1 HOMEHKJIATypa ajJKaHOJIOB.

OOmme cnocoObl TMONyYeHHs aJIKaHOJOB: THIpATalisl ajJKeHOB, THUAPOJU3 TaJOreHAJIKAHOB,
BOCCTAQHOBJICHHE KapOOHWIBHBIX coequHeHud. CrnocoObl TMOMYy4EeHUS HEKOTOPhIX AaJKaHOJOB:
METWJIOBOTO CIIMPTa — PEaKLMEH IEJIOYHOr0 I'MAPOJIU3a XJIOPMETaHa M U3 CHUHTE3-Ta3a; dTUIOBOIO
CMpTa — CIHUPTOBBIM  OpOXKEHMEM  TJIIOKO3bl U TMipaTalded  dSTWiIeHa; IporaHoia-1—
BOCCTAaHOBJIEHHEM  IPOINMOHOBOIO  albJeruia; IMpolaHoja-2 — FUAPUPOBAHHMEM  alleTOHA MU
rUApaTanyen MponuiceHa.

dusznyeckue cBoiicTBa crupToB. BogoponHas cBa3b. IIporuo3 peakiimoHHON ClIOCOOHOCTH MPEEIIbHBIX
OJIHOATOMHBIX CIMPTOB U €ro MOJATBEPKICHHE INPU PACCMOTPEHUH XUMHYECKHX CBOMCTB CIHUPTOB:
KHCJIOTHBIE ~ CBOWCTBA, pPEAaKIUM  HYKJICOPWIBHOIO  3aMEUIEHHs] C  TrajoreHOBOAOpOJaMH,
MEXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJISIpHAs Aerujaparanus (1ojJydyeHue MpocThiX 3(UPOB U AIKEHOB),
peaKkMy JeTUAPUPOBAHUS, OKUCIICHUS U STepUDUKALIH.

Husmme wu Boiciime (kupHble) cnuptbl. Cuntetndeckue wmorommue cpenctsa (CMC). Obnactu
IPUMEHEHHUsT METaHOJla Ha OCHOBE ero cBoilcTB. TokcuuyHOCTh MeTaHoja. OO6JacTH NMPUMEHEHHs
STWJIOBOTO CHUpPTa HAa OCHOBE €ro CBOMCTB. AJIKOTOJIM3M KaK COLMAJIbHOE SIBICHHE M €ro
npopUIIaKTHKA.

MHoroaroMHbie CHUPTHI. ATOMHOCTh CIIUPTOB. | TMKOIM U rMuepuHsl. M3omepus, HOMEHKIaTypa u
MIOJIyY€HUE MHOI0ATOMHBIX CIHUPTOB. (OCOOEHHOCTH XMMHYECKHX CBOMCTB MHOTOaTOMHBIX CHHUPTOB.
KauecTBeHHas peakliis Ha MHOTOAaTOMHBIE CITUPTHI.

OTUJEHITIMKOIB U TIMLEPUH, KaK IPEICTaBUTEIN MHOTOAaTOMHBIX CIUPTOB. X MpuMeHeHue.

®enoabl. CocTaB M CTpOEHHE MOJEKYJbl (eHoda. ATOMHOCTh (heHosaoB. ['omonoruyeckuit ps,
M30MepHsl U HOMEHKJIaTypa (eHOJIOB.

CriocoObl moydeHus GpeHosna: U3 KaMeHHOYTOJIbHOW CMOJIbI, KYMOJIBHBIM CIIOCO0, U3 TaloreHapeHoB U
METOAO0M IIEI0YHOTO TUIABA.

dusnueckre cBONCTBAa (PEHOTOB. XMMHUUYECKHE CBOMCTBA (DEHOJA: KUCIOTHBIE CBONCTBA, OKHUCIICHUE,
peaKIuu IEeKTPOGUILHOTO 3aMeIIeHUsl (TaJIOTeHUPOBaHUE, HUTPOBAHUE), TTOJIMKOHICHCAIIHSL.
KauecTtBeHHble peakiiuu Ha GeHox: ¢ OpoMHON Bos1oi U pacTBopoM xiopuaa kene3a(lll). Ilpumenenue
(beHomnoB.

Jemoncrpanun.lllapocTepkHeBble MOJENM MOJIEKY] OJHOATOMHBIX U MHOTOATOMHBIX CIIMPTOB.
dusnueckue CBOMCTBA 3TaHOINA, MponaHona-1, Oyranona-1. BzaumozelictBue Harpus €O CIIUPTOM.
B3aumopeiicTBue cnupra ¢ pacTBOPOM JuXpomara Kaiaus B cepHOi kuciorte. [lomydeHue cioxHOro
sa¢upa.llonydernne stuneHa u3 stanona. CpaBHEHHE PEAKIUH TOPEHHUS STUIIOBOTO M IIPOIMIOBOTO
cnuptoB. OOHapy)XeHHE JTUJIOBOTO CHHUPTa B Pa3IMUHBIX MPOAYKTaX C IMOMOIIBI0 HOI0(POPMHOM
npoObl. B3aumopeiictBue rmimnepuHa co cBexeocaxaeHHbIM CU(OH),. Pacmo3naBanue BOJHBIX
pacTBOpOB TNUIEPHUHA U 3TaHOoJA. OTHOLIEHHE 3TUJICHTIIMKOJIA U TIUIEpUHA K BOJIE U OPraHUYeCKUM
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pactBoputensiM. PacTBopuMOCTh (eHoJa B BOAEC NpU OOBIYHOM M TOBBILIEHHOW TeMmIepaTypax.
BritecHenue ¢eHona u3 deHonsTa HaTpus YroibHON KucinoToi. KauecTBeHHBIE peakiuy Ha (EHOII:
obeciBeunBanue OpoMHoI Boabl 1 ¢ pactBopoM FeCls. ObecrBeunBanue denona pacteopom KMnOy.
IIpakTunyeckas padora Ne3. MccnenoBanue CBOWCTB CIIUPTOB.

TEMA 7. AIbAET'UAbI U KETOHBI (7 1)

Adbaeruabl. Anbaeruibl Kak KapOOHWIIbHbIE OpraHuueckue coefuHeHus. CocTaB MX MOJIEKYNI HU
3JIEKTPOHHOE CTpoeHHe. ['oMoIoruyeckuii psi, 130Mepus 1 HOMEHKJIaTypa ajabJeruI0B.

CriocoObl MOJTy4eHMsI: OKHCIEHHE COOTBETCTBYIOIIMX CIMPTOB, OKHUCIEHUE YrieBoJopooB (Bakep-
nporecc), ruaparanus ajJkuHOB, MUPOJIN3 KAPOOHOBBIX KUCIOT WM HUX COJIEH, LIETOYHON THIpOJIN3
JUTajJoreHaIKaHOoB.

du3ndecKkue CBOWMCTBA albIACTUIOB. [IpOTHO3 PEaKIMOHHON CIOCOOHOCTH aibJCTHAOB. XHUMUYCCKUE
CBOWCTBA: peakUWy MPUCOSAMHEHUs (LIMAaHOBOAOPOJA, TUAPOCYIb(UTA HATPHs, peakThBa | puHBSIpA,
THJIPUPOBAHUE), PEAKIHUU OKHUCIeHHs (cepeOpsiHoro 3epkaiga u  komruiekcamu wmenu(ll)), peaxumun
KOH/IeHcaluu (ajbA0sbHAs U KPOTOHOBAS, C @30TUCTHIMU OCHOBAHMSMHU U MOJIMKOHACHCAINN), peaKIuH
3aMELIEHUS 110 O-YTJIEPOJHOMY aToMy.

Kertonsbl. Kerons! kak kapOoHMIbHbIE coequHEHUs.. OCOOEHHOCTH COCTaBa U 3JIEKTPOHHOI'O CTPOCHUS
UX MOJIEKYJI.

I'oMoniornueckuit psii, H30Mepusi U HOMEHKJIaTypa KeToOHOB. CriocoObI OJTy4eHHUs! KETOHOB.
dusnueckue cBoiicTBa KeTOHOB. [IpOrHO3 peaklinOHHOM CIOCOOHOCTH KETOHOB.

XuMHUYECKUe CBOMCTBA: peakluy MPUCOETUHEHUs (LIMaHOBOIOPO1a, TAPOCYIb(pUTa HATPUS, peaKTHBa
I'punbsipa, rUAPUPOBAHUE), PEAKLIUN OKUCIICHUS, PEAKIIMU 3aMEILEHHs 110 0-yTJIEPOAHOMY aTOMYy.
Jemoncrpanuu. IllapoctepxueBsie u Crioapra—bpurieba wmozenu anpaeruaoB. OkucieHue
OeH3anbaeruia KucaopojoM Bosayxa.llonydyenue gpenondopmanbaeruHOro nojumepa.
JlabopaTopHublie onbIThl.[l0oyueHne yKCycHOro — ajipJierujia OKMciaeHueM 3TaHoisia. O3HaKOMIIEHUE C
(U3HYECKUMU CBOWCTBAMHU aJbACTUIOB (aleTaibJeruaa | BOJHOTO pPAcTBOpa (OpMasIbICTHIa).
Peakmust «cepeOpstHoro 3epkana». Peakmus c rugpoxcunom menu(ll) mpu narpeBanuu. OTHOIIEHHE
alleTOHA K Bo/ie. ALIETOH KaK OpraHM4eCKHil pacTBOPUTEIIb.

IIpakTnyeckas padora 4. VccienoBanue CBOWCTB aJlbIETMI0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTBI 1 UX TPOU3BOJIHBIE (134)

KapOonoBbie kucaothl. [TonsTie o kapOoHOBBIX KucioTax. Kinaccudukaryst kapOOHOBBIX KHUCIOT: MO
IOpUPOJE  YIJIEBOJOPOJHOIO paguKana, IO 4YHCIy KapOOKCHWIIBHBIX TpyII. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHKE KapOOKCUIIbHOU rpynibl. KapOOHOBBIE KUCIOTHI B IPUPOJE.
I"'oMostornueckuit psii IpeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. 30MepHs 1 HOMEHKIaTypa.
[Tonyuyenne kapOOHOBBIX KHCIOT OKUCICHUEM aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIMPTOB U aJIbJIETHJIOB, a
TaK)Xe THJIPOJIN30M (TPUraJoreHaJIKaHOB, HUTPUJIOB).

[TomyyeHnne MypaBbMHOI KHCIOTBHI B3aMMOJIEHICTBUEM THMApPOKCHIA HAaTpus ¢ okcuaom yraepona (II),
YKCYCHOH — KapOOHHJIMPOBAaHMEM METHJIOBOTO CHHMpTa M OpOXKEHHWEM 3TaHoJa, NMPOINUOHOBOW —
KapOOHUIIMPOBAHUEM 3TUIICHA.

dusnueckue CBOMCTBAa KapOOHOBBIX KHUCIIOT, OOYCIOBJIEHHBIE MOJSPHBIMH MaccaMHd M BOJOPOJHBIMU
cBsa3siMU. [IpOTHO3 XUMHUYECKHX CBOMCTB KapOOHOBBIX KHUCIOT. OOmue cBolicTBa KUCIOT. Peaknuu mo
YTIEBOAOPOAHOMY pagukany. O0pa3oBaHue (pyHKIIMOHAIBHBIX MPOU3BOAHBIX. Peakuus srepudukanuu.
O6pazoBaHue rajJoreHaHrupUI0B, AHTUAPUIIOB, AaMUI0B, HUTPUJIOB.

MypaBbuHass M YKCyCHasi KHMCJOTbHI, KaK MPEICTaBUTEIN MpelelIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KkucnoThl. [ladbMUTHHOBasS M CTeapuUHOBAs KHUCIOTHI, KAaK IMPEICTAaBUTENM BBICIIUX IpeleabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT.AKPWJIOBasE M METAKpUIIOBAs KHUCIOTBHI, KaK IMPEICTaBUTENN
HeNnpeAeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCHIOT. OIeHHOBas, JMHOJIEBAS M JIMHOJCHOBAs, Kak
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MIPEICTaBUTENN BBICIIIUX HeMnpeIeTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
beHzoliHas 1 caluuuioBas, Kak MpeJCTaBUTENN apOMaTHIECKHX KapOOHOBBIX KHUCIOT. J[ByXOCHOBHBIE
KapOOHOBBIC KHCIIOTHI Ha MTpUMepe IaBeneBoil. [[pumeHenne u 3HaYeHne KapOOHOBBIX KHUCIIOT.

Cosmn kapOoHOBBIX KHUCJI0T. Mblia. [lomyuenue cosieli kapOOHOBBIX KHUCJIOT HA OCHOBE OOIIUX
CBOMCTB KHCIIOT: B3aMMOJCHCTBHEM C aKTHMBHBIMU METaJUIaMU, OCHOBHBIMHM OKCHJAMH, OCHOBAHHUSIMU
win conssmu. [lomydenue coseld KapOOHOBBIX KHUCIOT IIEIOYHBIM THIPOIH3OM CIOXKHBIX 3(QHUPOB.
XUMUYeCcKHe CBOMCTBA CcOJe KapOOHOBBIX KUCIOT: TUAPOJIN3 [0 KATHOHY, PEaKIIMK HOHHOTO OOMeHa,
MUPOJIN3, DJEKTPOJIU3 BOAHBIX pacTBOpoB. Mpuia. JKECTKOCTh BOABI M CHOCOOBI €€ YCTpaHEHUS.
[Ipumenenue cosneit KapOOHOBBIX KHCIIOT.

Caoxubie 3¢upsbl. CTpoeHHE MOJIEKYI, HOMCHKJIATYPa U U30MEPHUS CIOKHBIX 3¢upoB. Ux pusudeckue
cBoiicTBa. CriocoObl OTy4EHUs CIOKHBIX 3(PUPOB: peakys dTepUPHUKAINY, B3aUMOICHCTBHE CIIUPTOB
C aHryJpuJaMl WIM TaJOTCHAHTUIPUAAMH KUCIOT pPeaKluueld MOJUKOHJCHCAIMM Ha NpUMepe
MOJTy4eHUsl TTONMATHIIeHTepedTanara. XuMHUYECKUE CBOWCTBA CIIOKHBIX 3(DHPOB: TUAPOIH3 U TOPEHUE.
[Ipumenenue cinoxHBIX 3PUPOB.

Bockn u xupsbl. Bocku, UX CTpoeHHE, CBOMCTBA M KiIacCHU(PHUKAIUS: PACTUTEIbHBIE U KUBOTHBIE.
buonoruueckas ponb. JXXuUpbl, UX CTpPOCHHE U CBOICTBAa: OMBUICHUE, THIPUPOBAHHE PACTHUTEIHHBIX
XKUPOB. bruonornyeckas posb KUPOB. 3aMeHa )KUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.

demoncrpauumn. [llapoctepkueBsie u Ctrioapra—Dbpuriieda Moaenu aibAeru0B.

Oxwucnenne OeH3anbleruaa KUCIOpPoAoM Bo3ayxa. llomydenue ¢enondopmanbpaeruHoro moanMepa.
[TapocTepxHEBbIE MOJACIN MOJEKYJ KapOOHOBBIX KHCIOT. Tadimna «Kiaccupukamus KapOOHOBBIX
kucioT». dusndeckrue CBOMCTBA 3TaHOa, Tporanona-1, Oyranona-1. [lomydenne ykCcyHOM30aMUIOBOTO
s¢pupa. Komnekuust opranmdeckux KuciaoT. OTHOIIEHHE MpeneibHBIX M HEMpenelbHBIX KHCIOT K
OpoMHOH BOZie M pacTBopy nepmaHranarta kanus. [lomyuenue mbina u3 xupa. CpaBHEHHE MOIOIIUX
cBoiicTB xo3siicTBeHHOro Mbula W CMC B xkéctkoir Bome. Koymekuws ClHOXHBIX 3(QHUPOB.
[lapocTep>KHEBbIE MOJETH MOJIEKYJ CIOXKHBIX 3(QHUPOB M H30MEPHBIX MM KapOOHOBBIX KHCIOT.
[TosrydeHne TPHUATHO MaxXHYIIETO CIOXKHOTO 3¢upa.OTHONICHHE CIMBOYHOTO, IOJCOTHEYHOTO,
MalIMHHOTO Macell ¥ MaprapruHa K BOAHBIM pacTBopaM Opoma u KMnO,.

JlabopaTopHuble onbITbI.O3HAKOMJICHHE C (PU3HMUYECKUMHU CBOMCTBAMH HEKOTOPBIX MPEIETbHBIX
OJIHOOCHOBHBIX KHCJIOT: MYpPaBbHHOM, YKCYCHOU, MacisiHONH. OTHOIIIEHNE PAa3JIMYHBIX KHCJIOT K BOJIE.
B3aumoseiicTBrue pacTBopa yKCycHOM KUCIOTHI: ¢ MetautoMm (Mg wmu Zn); okcuaom Metamia (CuO);
ruapokcuaom metaia (Cu(OH), wiu Fe(OH)3), conbio, (Na,CO3 u pacTtBopom Mblia). O3HAKOMIIEHHE
¢ oOpasuamMu CIOXKHBIX 3(pupoB. OTHOIIEHHE CIOXKHBIX 3(DUPOB K BOJE M OPraHMYECKHM BEIIECTBAM
(xpacurensim). BoiBeneHre KUPHOTO MSATHA € MOMOIIBIO CIOXHOTO 3(upa. PacTBOpuMOCTh KUPOB B
BOJIE Y OPTaHUYECKUX PACTBOPUTEIISIX.

IIpakTnueckas padora 5. MccienoBanue cBOWCTB KAPOOHOBBIX KUCIOT ¥ UX POU3BOAHBIX.

TEMA 9. YI'JIEBOABI (10 4)

Yraesoabl. CocTaB MOJIEKYJI YIIEBOJIOB U UX cTpoeHue. Knaccudukanus yrieBogoB: MOHO-/IU-, OJIUTO-
M TOJUCaXxapujibl; KETO3bl M albJ03bl; TETPO3bl, IEHTO3bl, T'eKCO3bl. BoccraHaBiauBaromue u
HEBOCCTAHABIUBAIOIIUE YTIIEBOAbl. bruomornyeckas posib yriaeBoI0B U 3HAYCHHE B KU3HU YEJIOBEKa.
Momnocaxapuapl. CTpoeHHe MOJEKYIbl W (U3NYECKUE CBONCTBA TIIOKO3bI. l{ukmudeckue (Hopmbl
TIFOKO3BI U UX OTPaKeHHUE C MOMOIIsI0 popMyn Xeyopca. ['nmuko3uansnil ruapokcui. o-D-riroko3a u f-
D-rirokoza. Tayromepust Kak pe3yinbTaT paBHOBECHS B PACTBOPE TIIFOKO3HI.

[Tonydyenue rmaroko3bl. DoTtocuHTE3. XUMHUECKHME CBOMCTBA: pEAKIUH IO ajdbJECTUIHOM H IO
TUAPOKCHIBHBIM TpynmnaM. CIHPTOBOE, MOJIOYHOKHCIIOE M MACIISTHOKHCIIOE OPOYKEHUS TITFOKO3BI.
®pykTo3a Kak u3oMep rmoko3bl. CTpykTypa U (GU3NdecKkre U XUMHUYECKHe CBOIMCTBA.

Jucaxapuabl. CtpoeHue modekyn aucaxapunoB. Caxaposa. Haxoxnenue B npupoge. [IponsBoactso
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caxapo3bl U3 caxapHOM CBEKIIBI. XMMUYECKHE CBOMCTBA caxaposbl. JIakTo3a ¥ ManbTO3a KaK U30MEpPhI
caxapo3bl. [Ix cBolCTBa U 3HAUYCHHE.

IHomcaxapuasl. CtpoeHue Mosekyn nosnucaxapuaoB. Kpaxman. CocTtaB U CTpOEHHE €r0 MOJIEKYI.
AMuninosa ¥ aMWIONEKTHH. XMMHUECKHUE CBOMCTBA: TMIPOJIU3 U KauecTBEeHHas peakuus. Haxoxnenue B
IIPUPOJIE, IOJIYYCHUE KpaxMalla U €ero NpuMeHeHue. buonorndeckas poiib Kpaxmaia.

CrpoeHue MoJeKyn Lemo103bl. CBOMCTBA LEJI0JIO3bl: 00pa30BaHUE CIOXKHBIX 3(PUPOB U MPOLYKTOB
alKWwInpoBaHus. HuTpaTel M ameraTsl LEUIIOI03bI — OCHOBA IIOJIYYEHHs B3PbIBUATBIX BEILECTB U
UCKYCCTBEHHbIX BOJIOKOH. Haxoxnaenue B mpupone u e€ Ouosormueckas poib. [IpumeneHue
L[EJUTIOJIO3BI

JemoncTpanun.O0pa3ipl yriaeBonoB U u3aenui u3 Hux. IlomyueHnue caxapara Kanblus U BblIEICHUE
caxapo3bl U3 pacTBOpa caxapara Kajuplus.Peakuus «cepeOpsHOro 3epkanay Juisl TIOKo3bl. Peakuuu c
(yKCUHCEPHUCTON KUCIOTOA.

OTHoOIIEHUE paCTBOPOB Caxapo3bl U MalbTO3bl K ruapokcuay meau(ll). O3nakomienue ¢ Gpu3ndecKuMu
cBoiictBaMM kpaxmana.llomydenue kpaxmanbHoro kieiicrepa. O3HakomileHHME ¢ (DU3HYECKUMU
CBOMCTBAMH LIEJUTI0JI03bL.[10sydeHre HUTPATOB LIEIUTIOJIO3HI.

JlaGopaTopHble onbIThbl.O3HaKOMIICHHE C (DU3MYECKMMM CBOMCTBaMHU IUIOKO3bl.B3aumoneiictBue
roKo3bl ¢ ruapokcunom Mmeau(ll) mpu komHaTHOM Temmeparype M Npu HarpeBaHuU. KucinoTHbIN
rupoau3 caxapossl. KauectBennast peakuus Ha KpaxMai. O3HaKOMIIEHUE C KOJUIEKIIMEH BOJIOKOH.
IIpakTnyeckas padorab. VccienoBanue CBOICTB yIiIeBOAOB.

TEMA 10. ASOTCOAEPXKAIIMUE OPTAHUYECKHUE COEJIUHEHUS (15 4)

Amunbl. [lonstue o6 ammnax. Kiaccudukanuss aMMHOB: MO YHCIY YIJIEBOJOPOJIHBIX PaJMKaIOB
(mepBUUHBIE, BTOPUYHBIE, TPETUYHBIE) U 10 UX NpHpoje (anudpaTUyecKue, apoOMaTHUECKUE U KHUPHO-
apOMAaTUYECKHUE).

ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aMMHOB. ['OMosiornueckuil psia, U30MeEpUs U
HOMEHKJIaTypa NpeAeibHbIX anu(paTHYecKuxX amMHHOB. [ oMoylormyeckuil psj, U30oMepus H
HOMEHKJIaTypa apoOMaTH4YECKUX aMUHOB.

CriocoOpl  mosiydeHusi anu@aTuyecKux aMHMHOB: B3aMMOJCICTBHEM aMMHMaka CO CHHpPTaMy,
B3aUMOJICICTBUEM TaJOTCHAJKAHOB C AMMHMAKOM, B3aMMOJCHCTBHEM COJIEM QJIKWIAMMOHUS CO
mEnovyamu

CriocoObl MmosTydeHHus apoOMaTUYeCKUX aMUHOB: BOCCTAHOBJIEHHEM apOMAaTHYECKUX HUTPOCOETUHEHUN
(peaxiust 3UHMHA), B3aUMOJIEHICTBHEM apOMAaTUYECKUX AMUHOB C TaJIeHaJIKaHAMHU.

ITporuo3 peakMOHHOW CMOCOOHOCTHM aMHUHOB Ha OCHOBE HMX JJIEKTPOHHOI'O CTPOEHUsS.XMMHUYECKHE
CBOWCTBA aMHMHOB, KaK OpraHMYeCKHMX OCHOBaHMH. Peaknum >37eKTpoQUIBHOTO 3aMelleHus
apOMaTUYeCKUX  aMHHOB, Peaknuu  oOKMCIeHHUs, ankuiupoBaHus. OOpazoBaHMEe  aMUJIOB.
B3anmoneiicTBre aMMHOB € a30TUCTOM KUCH0TOM. I [piMeHeHre aMUHOB HA OCHOBE CBOWCTB.
AMuHOKHCI0THI. [ToHsATHE 00 aMuHOKKCcHO0TaX. CTpOEHHE MOJIEKY)I U HOMEHKJIATypa aMUHOKHUCIIOT.
CriocoObl TIOSTyYyeHUS] aMHUHOKHUCIIOT: THUAPOINU3 OEJIKOB, CHMHTE3 Ha OCHOBE TIaJlOr€HONPOM3BOIHBIX
KapOOHOBBIX KUCJIOT, IMAHTUAPUHHBIA CUHTE3, OMOTEXHOJIOTHYECKUH COCcO0.

dusnueckue cBONCTBA aMHUHOKUCIOT. AMHUHOKUCIOTHI Kak aM(OTEpHble OpraHWYeCKHe COEIUHEHUS:
B3aMMOJICHCTBHE C KUCIOTAMU U IIEJI04YaMu, 00pa3oBaHue OUIOIAPHOTo HoHA. Peakuuu stepuduxannn
1 KOHJEHCALUN.

IlenTuanas cBA3b W nomunentuasl. KadecTBEHHbIE PEaKIMM HA aMUHOKUCIIOTBHI: HUHUTUIPUHOBAS U
KCaHTONpOTeHHOBaHuUs. [IpruMeHeHne aMMHOKHUCIIOT U OMOJIOrHYecKas pojib MEeNTH IOB.
Beaku.CtpykTypsl MOJeKynl O€IKOB: NEpBHYHAs, BTOpUYHAs, TpeTW4Has, udeTBepTuuHasi. CuHTE3
6enkoB. CBoiicTBa OENKOB: eHATypalysl, THAPOIIN3, KaueCTBEHHbIE peakui. bruonornyeckue QyHKIuu
OEIKOoB.
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HyxkJyienHoBbIe Kuca0ThI. [lonsiTre 00 a3oTucThix ocHoBaHusAX. Hykiennosie kucnotsl: PHK u JIHK.
Hyxneoruas! u ux cocras. CpasHenne JIHK u PHK u ux posb B nepenaun HacieACTBEHHBIX IPU3HAKOB
OpPraHu3MoOB U OMOCHHTE3e OenKa.

Jemoncrpanuu. ®Ousnveckue cBoiictBa anwimHa. OTHoIEeHNe OeH30/Ia W aHWJIMHA K OpOMHOI BoJe.
Komnekuust aHmnuHOBBIX Kpacutened. ['openwe MerwiamuHa. B3anmMopelicTBue METWIAMUHA U
aHWJIMHA ¢ BOJIOM U kucioTamu. OKpallMBaHUETKaHeW aHWJIMHOBBIMU KpacuTensaMu. ['naponus Oenkos
c nomoipio mnerncuHa. OOHapyxeHue (QYHKUMOHAJIBHBIX TIPYNI B MOJEKyJaX aMUHOKHUCIOT (Ha
npuMepe raunuHa). O6HapyKeHre aMMHOKHUCIIOT € TIOMOIIbI0 HUHTHIpUHA. PacTBOpeHHEe U ocaxIeHHe
oenkoB. Jlenarypamus 6enkoB. KauecTBennbie peakiiuu Ha 6enku. Moaenu JIHK u pa3nuunbIXx BHIOB
PHK.

JlabopaTopHble onbIThI. V3roToBieHNE MIAPOCTEP/KHEBBIX MOJEJIEH MOJEKYJ HU30MEPHBIX AMHUHOB.
W3zroroBnenne Mozeneil mpocTeHmuX NenTtuaoB. PacTBopeHune OENKOB B BOJE M UX KOAryJISIIHSL.
OOHnapyxenue Oenka B KypuHOM SIHIE U MOJIOKE.

IIpakTuyeckasi pa6ora/. AMUHBI. AMUHOKHCIIOTHI. benku.

IIpakTuyeckasi padora 8. nentudukamus opraHI4eCKUX COSTUHECHUN.

Oo6mas xumua.11 kiaace
TEMA 1.CTPOEHUME ATOMA. HEPI/IOZ[I/I‘IECKI/Iﬁ 3AKOH 1 IIEPUOIMYECKASA
CUCTEMA XUMHNYECKUX 3JIEMEHTOB JI. U. MEH/IEJIEEBA. (104).

Crpoenne aroma. CnoxHoe cTpoeHue aroma. JlokaszarenbcTBa 3TOro: KATOIHBIE U PEHTTEHOBCKHE
ay4ud, (HoTorPdeKT, paanoakKTUBHOCTb. OTKPHITHE IEMEHTAPHBIX YaCTHUI! JIEKTPOHAa M HYKJIOHOB
(mpotoHoB U HeiTponoB). Monenu Tomcona, Pezepdopaa, bopa. [octynatst bopa. Ctpoenue atoma B
CBETE KBAHTOBO-MEXAaHWYECKHX ITPEACTABICHUM.

Hyksons! (mpoToHBI ¥ HEUTPOHBI), HyKIUAbL. [loHsTHE 00 M300apax U n30TONax. SlAepHbIe peakuuu u
UX YpaBHEHUS.

KopnyckynspHo-BoaHOBON ayanu3Mm 3jekTpoHa. [loHsATHE 37I€KTpOHHOMOPOUTANM U 3JIEKTPOHHOTO
obnaka. S-, p-, d- u f-opouranu. Keantossie uncna. CTpoeHHE HIEKTPOHHON 000JI0YKH aToMa.

[Topsiiok 3amoONHEHUs JIEKTPOHAMHM aTOMHBIXOPOHMTAJe B COOTBETCTBUU C NMPHHLUIOM MHHUMyMa
sHepruu, 3amperoMm Ilaynu, mnpaBunom XyHna, npaBuwioM KieukoBckoro. DieKTpoHHbIE (HOPMYIIbI
aTOMOB U HOHOB.

Ilepuoanueckuii 3axkon . . MenaeneeBa. IIpennocbuiku OTKpBITUS: pabOThl MpEAIIECTBEHHUKOB,
penIeHuss MeXAYHapOIHOIO Che3/1a XMMHUKOB B T. Kapicpys, inunoctHele kadectBa J[. 1. Menneneesa.
OTKpbITHE TEPUOJIUYECKOr0 3aKoHAa. MeHeneeBckass (OpPMYIMPOBKAa MEPUOAMYECKOTO 3aKOHA.
B3aumocBsI3p epUOAMYECKOTO 3aKOHAa U Teopuu cTpoeHus aroma. CoBpemMeHHas (QopMyIupoBKa
IIEPUOIMYECKOr0 3aKOHA.

B3auMoCBA3b IEPUOAMYECKOrO0 3aKOHA U IEPUOAMYECKOM cucreMbl. llepuomuyeckas cucrema u
cTtpoeHue aroma. OU3NYecKnii CMBICI CUMBOJIMKU NIEPUOIUYECKON CUCTEMBI.

V3MeHeHne CBOMCTB 3JIEMEHTOB B MEpPHOJax M Ipymmax, Kak (yHKIHS CTPOCHUs MX aToMoB. [loHsaTHE
00 PHEPruy HOHMU3ALMHU U CPOJCTBA K DJICKTPOHY.

[lepnoaMYHOCTE UX W3MEHEHUS METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB 3JIEMEHTOB B Ipynnax U
nepuojax, Kak pyHKUIHs CTPOSHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

3Ha4YeHUE NEPUOJUIECKOTO 3aKOHA U IEPUOJUIECKON CUCTEMBI.

demoncrpauuun. orordpdexr. Karogasie nyuun (3mekTpoHHO-ITy4eBbIe TPpyOKH). [lopTperst TomcoHa,
Peszepdopna, bopa. Iloprperst MBanenko u I'amona; bepuenuyca, JleGepeitnepa, Hsronennca,
MenneneeBa. Moaenu opOutaneit pa3nuuHoil ¢Gopmbl. CHEKTpbl MOTJOLIEHUS M MCIyCKaHUs
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COCIMHEHUI XMMHUYECKUX JJIEMEHTOB (C TMOMOIIBIO CIEKTPOCKOMNa). Pa3nmuyHble BapuaHTBI TaOJHII
NEepUOINYEcKOil cucTeMbl Xxumuueckux snemMeHToB JI. . MenaeneeBa. OOpa3ipl MPOCTHIX BEIIECTB,
OKCHJIOB ¥ THIPOKCHUOB JIEMEHTOB TPETHETO MEPUOJA U JEMOHCTPALIMS UX CBOMCTB.

TEMA 2. XUMHNYECKAS CBSI3b U CTPOEHUE BEIIECTBA (104)

Xumuveckas cBsi3b. [loHsTHE 0 XUMUYeCKOU CBsI3U. OCHOBHBIE XapAaKTEPUCTUKU XUMUUYECKOM CBSI3U:
SHEPTHUsl, IJINHA, TUMOJIbHBII MOMEHT.

Honnast xumudeckasi CBSI3b U MOHHbIE KPUCTAJUIMYECKUE PEIIETKH. 3aBUCUMOCTh (PM3NYECKUX CBOMCTB
BEILECTB OT TUNA KPUCTANIMYECKON PEIIECTKH.

Boz0yxxnénnoe coctosnue aroma. [lonarue o koBajgeHTHOH cBs3u. OOMEHHBIN MeXaHU3M 00pa30BaHUs
KOBaJIEHTHOM CBSA3H. DJIEKTPOOTPULIATENbHOCTh. HanpaBieHHOCTh KOBAJIEHTHOM CBSA3H, €€ KPaTHOCTh.G-
Un- CBs3U. JIOHOPHO-AaKIENTOPHBIH MeXaHu3M 0Opa3oBaHMsS  KOBAJCHTHOW CBSI3U. [HIIBI
KPUCTAJUIMYECKUX PEMIETOK C KOBAJEHTHOW CBSA3BIO: aTOMHAS U MOJICKYJIApHAsl.

3aBUCHUMOCTh (PU3MUYECKUX CBOKCTB BEIIECTB OT TUIA KPUCTAJUTMUECKON PEIICTKH.

[Ipupona xumMuueckoi CBSA3M B MeTasliax U ciiaBax. O6mue pusnueckue cBOCTBa METAJUIOB: TEIUIO- U
ANEKTPONPOBOIHOCTD, IIIACTUYHOCTh, METAJUTMUECKUI 0JIeCK, MAarHUTHBIE CBOMCTBA.

Mertannndeckast KpucTajinyeckas pemérka u € 0coOOeHHOCTH, KaK (DyHKIIHS METaJUIMUYeCKON CBSI3H.
Komnuekcnble coeannenusi.KommnexkcooOpa3oBanue # KOMIUIEKCHbIe coefuHenus. CTpoeHue
KOMIUIEKCHBIX ~ COCJMHEHHUI: KOMIIEKCOOOpa3oBaTelib HM  KOOPJAWHALMOHHOE YHCIIO, JIMTaH[bI,
BHYTPEHHSISI U BHEILIHSISI CPEPBHI.

Krnaccudukanus KOMIUIEKCOB: XelaThl, KaTHOHHBIC, AaHUOHHBIC W HEUTPAIbHBIC, AKBAKOMIUICKCHI,
aMMHUaKaThl, KapOOHWJIBl MeTauioB. HoOMeHKIaTypa KOMIUIEKCHBIX COCAMHEHUW W HX CBOMCTBA.
Jucconmanusi KOMIJIEKCHBIX COCIMHEHUN. 3HAUEHHE KOMIUIEKCHBIX COEAMHEHUN U MX POJIb B IPUPOJE.
ArperaTHble COCTOSIHMS BelllecTB U (pa3oBble nmepexoabl.l'a3bl u ra3osbie 3akonbl (boiins-Mapuotra,
[apns, Ieii-Jlroccaka). YpaBHenue MenieeBa-Knanelipona s waeaabHOro rasa. JKHIKOCTH.
TekyuecTs, HCTApEHUE, KPUCTATUTU3ALIUS.

Teépaeie BemectBa. [lmaBnenuwe. ®aszoBbie mepexonsl. CyOnmumarust u jaecyonmumanus. JKunkwe
kpucrauisl. [Tnazma

MeskmoJieKkyJIipHble B3auMoAecTBUsA.BogopoiHast CB3b U €€ Pa3HOBUIHOCTU: MEXMOJEKYIISIpHAsS U
BHYTpUMOJIEKY/IsipHasd. Pu3nyecKkue CBOMCTBA BELIECTB C BOJOPOAHOMN cBA3bI0. E€ Onosornueckas poib
B OpPTraHU3aIMH CTPYKTYp OENKOB W HYKJIEHMHOBBIX KHUCIOT. BaHaepBaalbcoBO B3aHMMOJECIHCTBHE U €O
TUIIBI: OPUEHTAMOHHOE, UHIYKIIMOHHOE U TUCIIEPCUOHHOE.

JemoncTpanun. Kommekus KpUCTANIMYECKUX BEIIECTB MOHHOTO CTPOCHHUSA, aMOP(HBIX BEIIECTB U
U31ENUN U3 HUX. MOoJenu KpUCTAIUIMYECKUX PEIETOK ¢ MOHHOW CBSI3bI0. Mozienn MONEKYI pa3iIuyHOn
apXUTEKTYypbl. Mosienn KPUCTAINIMYECKUX BEUIECTB aTOMHOM M MOJIEKYJISIPHOW CTPYKTYpbl. Komnekius
BEIIECTB AaTOMHOTO M MOJIEKYJISIPHOTO CTpoeHus W u3aenuil u3 Hux. [loptper Bepuepa. Ilomyuyenue
KOMIUIEKCHBIX ~ OpPraHMYE€CKMX W  HEOPraHWYeCKUX  COeIMHEHWW.  JlemMoHCTpanus  Cyxux
KPUCTAJUIOTUAPATOB. Moiesn KpUCTAUIMYECKUX PEIIETOK METauioB. Boma B pa3jiMuHBIX arperaTHbIX
cocTosiHMSIX U €€ (a3oBbIe Tepexo/ibl. Bo3ronka noga wim 6eH30iHOM KucaoThl. Jlnarpamma «@Pa3oBbie
nepexozs! BemecTsy. Monenu monekyn JJHK u Genka.

JlabopaTopHble ONbITHI. B3anMopeiicTBe MHOTOAQTOMHBIX CIUPTOB W TIIOKO3BI C (DETMHTOBOMA
KUIKOCThI0. KauecTBeHHbIE peakliMi Ha HOHBI Fe?* u Fe*.

IIpakTuyeckasi padora 1. [lonyueHre KOMIUIEKCHBIX OPraHUYECKUX U HEOPTaHUYECKUX COSAMHEHUN U
HCCJIEIOBAHUE UX CBOMCTB.

TEMA 3. IMCHHEPCHBIE CUCTEMBI U PACTBOPBI (9 u)
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JucnepcHble cucremMbl. XMMUYECKAE BELIECTBA M CMECH. XUMHUYECKas CHUCTeMa. ['OMOreHHbIE U
rereporeHHsle cMecu. JlucmepcHas cucTeMa: JUCIEPCHOHHAas cpeia | AuciepcHas — (dasa.
Knaccugukanus 1ucnepcHbIX CUCTEM.

Aspozonu. [Iponemientsl. OMynbcun u SMynbraropsl. Cycnensuu. CequMeHTalus.

Komnonnnsie pactBopbl. Dddexr Tunnand. IlomydeHue KOIOMIHBIX PacTBOPOB AMCIEPCUOHHBIM,
KOH/ICHCAllUOHHBIM M XMMHUYECKMM croco0amu. 301 U Koaryasuus. I'eau m cuHepesuc.3HaueHHE
KOJUIOMJIHBIX CUCTEM.

PacTBOpbI. PacTBOpBI Kak TOMOT€HHBIE CUCTEMBI U UX THUIIBL: MOJEKYJSPHBIC, MOJIEKYJIIPHO-HOHHBIE,
noHHble. CriocoObl BBIpaKEHUSI KOHLIEHTPALMM PacTBOPOB: OOBEMHAsA, MaccoBas W MOJIbHas J0JIU
pPacTBOPEHHOIO BellecTBa. MosipHas KOHLIEHTpaLus pacTBOPOB.

Jemoncrpanuu. OOpa3ipl TUCTIIEPCHBIX CHCTEM U MX XapaKTepHble mpu3Haku. OOpa3ipl (KOJJISKINN)
OBITOBBIX M TPOMBIIIJICHHBIX a3po30Jiei, dMynbcuil U cycnieH3uil. [IpoxoxkaeHue yiyua cBera yepes
KOJIJIOWJHBIE U UCTUHHBIE pacTBOpHI (3 dext Tunnans). 3aBUCUMOCTb PACTBOPUMOCTH B BOJI€ TBEPBIX,
KHUJIKUX UM Tra3o00pa3HbIX BeLIECTB OT TemnepaTypbl. llodydeHue mnepechllieHHOIO pacTBOpa
THOCYJIb(aTa HaTPUs U €r0 MTHOBEHHAs! KPUCTAILIIM3ALUS.

JlaGopaTopHble ONbITbI. 3HAKOMCTBO C KOJUICKLUHMSAMH IHUIIEBBIX, MEIUIMHCKUX W OMOJIOTMYECKHX
reneit u 3omneit. [lonydyenue kommonaHoro pactsopa xinopunaa sxenesa(lll).

IIpakTnyeckas padora 2. PacTBOpUMOCTh BEIIECTB B BOJE U (DAKTOPHI €€ 3aBUCUMOCTH OT Pa3IIMIHBIX
(baxTopoB.

IIpakTnyeckas padora 3. OuncTka Boabl GMIBTPOBAHUEM, IUCTHIUISIIACH U MEPEKPUCTATUIN3ALIUCH.
IIpakTnueckas padora 4.IlpuroroBieHue pacTBOPOB pa3IMuHOMN

KOHLIEHTPALUH.

IIpakTnuyeckas padora 5.0npezeneHre KOHIEHTPALUU KUCIOThI TUTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTH ITPOTEKAHUSI XUMHWYECKHX PEAKIIUIA U ®U3UKO-
XUMHUYECKHUX TPOLECOB (9 1)

OcCHOBBI XMMHYECKOH TEPMOAMHAMUKH. XHUMHUYECKass TEpMOJAUMHAMHUKA. TepMoauHaMuyecKas
cucrema. OTKpbITasi, 3aKpbITasi, M30JIMPOBaHHAs] CUCTEMBbl. BHYTpEHHSISI SHEPrusl CUCTEMBbl. DHTaNbIINS,
WIK Teruiocoqepkanue cuctemsl. [lepBoe Haudano TepMoaMHAMUKH. M30XOpHbBII U K300apHBIIL
Iporecchl. TepMOXUMHUYECKOE ypaBHEHHE.

Onranbnus. CranaapTHas SHTaNbNNA. Pacuér sHTansnuu peakuuu. 3akoH ['ecca U cieCTBUSA U3 HETO.
OuTponus. Bropoe u TpeTbe Havana repmoarnHaMuku. CBoOo1Has sHeprus ['uboca.

Ckopoctb xumMuYecKHX peakumii. IloHATHE O CcKOpOCTM peakuuu. OHEprus akTUBALUU WU
aKTUBUPOBAHHBII KOMIUIEKC. 3aKOH JEHCTBYHOIMX Macc. KHHeTmdyeckoe ypaBHEHHME M KOHCTaHTa
CKOPOCTH XuMHU4eckoi peakiuu. [lopsnok peakuu.

@daxTophl, BIUSIOLUIME HA CKOPOCTh TOMOTE€HHOM peakUuu: MPUpOJa U KOHIEHTPALUS peardupyroInx
BElIEeCTB, TeMieparypa. TemnepaTypHslil koaddunnent. Ypasaenue C. AppeHuyca.

@akTOpBI, BIUSAIOIMINE HA CKOPOCTh NE€TEPOr€HHON PEaKIMU: KOHLIEHTPALUs PEarupyrolux BEUIECTB U
IIJIOIIAb UX CONPUKOCHOBEHUS

OCHOBHBIE MOHATUSA KaTAIUTUYECKOM XMMHM: KaTallM3aTOpPbl U KaTalu3, TOMOI€HHBIN U Fe€TepOreHHBIN
KaTaJln3, IPOMOTOPHI, KAaTATUTUYECKHE bl 1 MHTUOUTOPBI. MexaHu3M JIeHCTBUS KaTaln3aTOPOB.
OcHoBHbIE THUIIBI KaTajausa: KHCIIOTHO-OCHOBHOM, OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIH,
METAJUIOKOMITJIEKCHBII M KaTaliu3 MeTajulaMH, (epMeHTaTUBHbIH. (DepMeHTH, Kak OHOIOTHYecKHe
KaTaJan3aTopbl OEIKOBON MPUPOIBL.

Xumuyeckoe papHoBecue. [loHsTue 00 00paTUMBIX XUMHUYECKMX IHpoleccax. XUMHYECKOe
paBHOBECHE M KOHCTaHTa paBHOBecHs. (CMelleHHe XUMHUYECKOIO pAaBHOBECHS HW3MEHEHHEM
KOHIIEHTPALlMU BEIIECTB, N3MEHEHHUEM JaBIICHUS U TEMIIEPaTYPBhl.
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JdeMoHcTpanuu. DK30TEPMUUYECKHE MPOIECChl HA NMPUMEPE PACTBOPEHUS CEPHOU KUCIOTHI B BOJIE.
DHJIOTEPMHUYECKUE TPOIECChl Ha IMPUMEpPE PACTBOPEHHUs cojeil aMMmoHus. M3ydeHue 3aBUCHUMOCTHU
CKOPOCTH XHUMHUYECKOW peakluuu OT KOHIUEHTpaluu BELIECTB, TeMIepaTypsl (B3auMOACIHCTBUE
THOCYNb(aTa HATPHS C CEPHOM KUCIIOTOI), MOBEPXHOCTH CONPUKOCHOBEHHUS BEUIECTB (B3aUMOICHCTBHE
COJITHOM KHCIJIOTBI C TpaHyJaMU U MOPOIIKAMU aJIOMUHUS WM IMHKA). [IpoBeneHne KaTaluTHYecKuX
peakuuil pas3yioKeHUsl MEPOKCHUa BOAOPOJA, TOPEHUs caxapa, B3aMMOJEHCTBHUS HMOJa U ATFOMUHUSL.
Kopposus xene3a B BOJHOM cpenie ¢ ypoTponuHOM U 6e3 Hero. HaOmirogeHue cMelieHuss XuMUYeCcKoro
paBHoBecus B cucremax: 2NO,«—N,0,4, FeCl3+KSCN«—Fe(SCN)3+3KCI.

JlaGopaTropHbiii onbIT. 3HaKOMCTBO ¢ kosutekiuert CMC, cogepskaiiux 3H3UMBI.

IIpakTnyeckass paGora 6. M3ydeHwe BIMSHHUS Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxkuuu.

TEMA 5. XUMHWYECKUE PEAKIIUU B BOAHBIX

PACTBOPAX(12 v)

CaoiicTBa pacTBOpPOB JIEKTPOJIUTOB. Boma — cnalwiii snekrposnut. Katnon runpokconus. onHoe
npousBeqcHue Bojabl. HelTpanbHas, kucioTHas u umenodHas cpenpl. llonsarue pH. Bomopoansbrit
nokasarenb. Maaukaropel. Posbs pH cpensl B mpupoae u x&u3HHU yenoBeka. IOHHbIE peakluy U yCI0BUs
UX IPOTEKAHMUS.

Pannue mnpencraBieHus O KHUCJIOTaX W OCHOBaHHSX. KHCIOTBI M OCHOBaHUS C TO3WIMH TEOPUU
ANEKTPOJIUTUYECKON nuccounanuu. Teopus kuciaotr u ocHoBaHuil bpencrena—Jloypu. ConpsixéHHble
KHUCJIOTHI U OCHOBaHUs. AMDOIUTHL.

Krnaccudukanus KUcioT U croco0sl uX moiydeHus. OOIre XMMHUYEeCKHE CBOWCTBA OPraHUYCCKUX U
HEOPraHUYECKUX KUCIOT: PEaklMK C METAJJIaMHU, ¢ OKCUJIaMU U TUJIPOKCUAAMHU METAJJIOB, C COJISIMH, CO
cnupTamu. OKUCIUTENbHBIE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOM U a30THOM KUCIIOT.
Knaccudukanusa ocHoBaHuii M crocoObl ux moiydeHHs. OOluMe XUMHUECKHE CBOWCTBA MICIOYEH:
peakluu C KUCIOTaMH, KUCIOTHBIMA M aMOTE€PHBIMH OKCHJIAMH, COJIIMH, HEKOTOPBIMH METAJUIaMHU U
HEMeTaJlllaMH, C OpraHMYeCKMMM BELIECTBAMU (TaJOUONPOU3BOIHBIMU YIJIEBOJOPOJIOB, (DEHOIIOM,
Kupamu). XUMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMM: pEAKIIMU C KHUCIOTaMH, DPEaKIUU
pa3IoKeHUsI U KOMIIEKCOOOpa30BaHMsl. XMMUYECKHE CBOMCTBA OECKUCIOPOAHBIX OCHOBaHUN (aMMHaKa
Y aMUHOB): B3aMOJICIICTBHE C BOJION U KUCIOTaMH.

Knaccudukanusa coneil opraHM4eckuii U HEOpPraHUYEeCKHX KUCIOT. OCHOBHBIE CHOCOOBI MOTYYCHHUS
coyieil. XMMHYECKUE CBOMCTBA COJIEH: pa3joKEeHUE MPU HArpeBaHUU, B3aUMOJICHCTBUE C KHUCIOTaMU U
ieno4YaMu, JIPYruMH cossiMi. JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEeHHsI.

I'uaposmms. [lonstue ruaponusa. ['uaponus coneit u ero kiaccudukanus: oOpaTUMbId 1 HEOOPATUMBIH,
M0 aHWOHY M TO KAaTHOHY, CTYNEHUYaThli. YCHIEHHWE M TOJaBlIeHHEe OOpaTUMOro THUIPOIH3A.
HeobOpatumplii ruapon3 OMHAPHBIX COSTUHEHUH.

JemoncTpanuu. CpaBHEHHE 3JEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPONIUTOB. CMElIeHHE paBHOBECHS
IUccOUUanuu  chnadblx KHCHIOT. MHAMKaTOpel M HM3MEHEHHME WX OKpackd B pa3HbIX Cpenax.
B3aumopeiicTBue KOHLEHTPUPOBAHHBIX A30THOM M CEPHOM KHUCIOT, a TaKKe pa30aBlIeHHOW a30THOMN
KHCIIOTHI ¢ Mefblo. Peakius «cepeOpstHOrO 3epkajia» Al MypaBbHHOW KHCIOTHL. B3aumoneincTBue
aMMHaKa U METUJIaMUHA C XJIOPOBOJAOPOJAOM U Boaou. Ilomydenune m cBoiicTBa pacTBOpa TMAPOKCH]IA
Hatpus. [lomyueHue MblIa U U3YYE€HHE Cpelbl €ro pacTBopa MHAMKaTopamu. ['maponus kapOOHATOB,
Cynb(haTOB U CHIIMKATOB IIEIOYHBIX METaNIoB, HUTpaTa cBuHua(ll) mnm nuHka, Xaopuaa aMMOHHUS.
JlabopaTopHuble onbIThl. Peakiuu, wugymue ¢ oOpa30oBaHMEM OcCajika, Ta3a WM BOIBI, IS
OPTraHWYECKUX W HEOPTaHUYECKHX OJIEKTPOJUTOB. CBONCTBA COJSTHOW, pa30aBICHHOW CEpHON U
YKCYCHOUM KHCIIOT. B3ammoneiicTBue ruipokcuaa HaTpus ¢ coisimu: cyiabdarom menu(ll) u xmopumom
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ammonust. [Tonyuenue u coiictBa ruapokcuna meau(Il). CroiicTBa pacTBOpoB coeii cynbhaTta Menu u
xnopuaa xxeneza(Ill). MccrenoBanue cpeasl pacTBOPOB ¢ TOMOIIBIO HHANKATOPHOM OyMarm.
IIpakTnyeckas padora /. McciaenoBanue CBOWCTB MUHEPAIBHBIX U OPIrAHUYECKUX KUCIIOT.
IIpakTnyeckas padora 8. [lonydyenue conel pa3TUUIHBIMUA CIIOCOOAMH U MCCIIEIOBAHUE UX CBOWCTB.
IIpakTuyeckasi padora 9. ['uaposn3 OpraHMYECKUX U HEOPTaHUYECKUX COCTMHCHHI.

TEMA 6. OKUCJIUTEJIbHO-BOCCTAHOBUTEJIBHBIE ITPOLECCHI (9 u)
OKHUCINTEbHO-BOCCTAHOBUTE/IbHbIEe peaknuu. [loHstre 00 OKUCIUTENHbHO-BOCCTAHOBHUTEIHHBIX
peakuusax. Crenenb okucieHus. [Ipoueccsl OKHCIIEHNs U BOCCTaHOBJIEHUS. BaxkHelllne OKUCIUTeNu U
BOCCTaHOBUTENHU. MeTon »3JeKTpoHHOro OanaHca [JIsi COCTaBJICHHUS YypaBHEHUN OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakiui. MeToabl HOHHO-3JIEKTPOHHOTO OanaHca (METoI MOJypeakiuil).
OKHCANTENBHO-BOCCTAHOBUTEIbHBIEC IOTEHIIUAIIBI.

JuekTpoiu3. [lonstue  snexTponuM3a  Kak — OKHCIUTEIbHO-BOCCTAHOBUTENIBHOTO  IIpolecca,
IIPOTEKAIOILEr0 Ha 3JIEKTPOJaX. DJIEKTPOIU3 PACILIABOB JIEKTPOIUTOB.

DNEKTpoNIN3 PacTBOPOB 3JIEKTPOJIUTOB C HHEPTHBIMHM JJIEKTPOJAMHU. OJEKTPOJIM3 PACTBOPOB
3JIEKTPOJIMTOB C M AKTUBHBIM aHOAOM. lIpakTmueckoe 3HaueHUE 3IIEKTPOIU3a: SJIEKTPOXUMHUYECKOE
MOJIy4YE€HUE BEUIECTB, JEKTPOXUMHUUYECKas OYUCTKa (paduHHpOBaHHE) METAIOB, TajJbBAaHOTEXHUKA,
raJlbBaHOIUIACTHUKA, FaJbBaHU3AMS.

XuMu4YecKkHe MCTOYHMKH TOKA. ['ampBaHnueckue 3jeMeHThl. CTaHAapTHBIA BOAOPOJHBINA AJIEKTPOI.
CrangapTHble 3J€KTpOJHbIe NMOTeHIMAIbl. COBpEMEHHbIE XUMUYECKHE UCTOYHUKU TOKA: OaTapeku u
aKKyMYJIITOPBI.

Koppo3usi Mera/uioB U cnocodbl 3ammtbl oT Heé. [lonarue o koppo3uu. Buasl kopposuu 1o
XapakTepy OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLECCOB: XHUMHUYECKas U 3JIEKTPOXUMHUYECKas.
CrocoObl 3alIMTHI METAJUIOB OT  KOPPO3WUHU: MPUMEHEHHE JIETMPOBAHHBIX CIUIABOB, HAaHECEHUE
3aIIUTHBIX MOKPBITUH, U3MEHEHHE COCTaBa WJIM CBOMCTB KOPPO3HMOHHOW CpENbl, IJIEKTPOXUMUUYECKUE
METO/bI 3AILUTHI.

demoncrpauuun. Boccranosnenne oxkcuna meau(ll) yrmem u Bogopogom. BoccranoBnenue nuxpomara
Kalusl 3TWIOBBIM crnupToM. OKUCIUTEIbHBIE CBOWCTBAa AuXpoMara kKanus. OKuCIeHHE alblerujia B
KapOOHOBYIO KHCJIOTY (peakius «CepeOpsHOTO 3epKayiay win peakinus ¢ rugpokcuaom memau(Il).
Onektponmu3 pactBopa cyibdara memu(ll). CocraBrneHue ranpbBaHWYECKHX dyeMeHTOB. Kopposus
METAJIJIOB B PA3JIMYHBIX YCIOBUAX U METOJIbI 3aIUTHI OT HEE.

JlabopaTopHblie onbIThl. B3anMozaelicTBHE METAJUIOB C HEMETAJIIAMHM, a TAKXKE C pacCTBOpaMH COJIEH U
KHCIIOT. B3auMoielicTBUE KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOW KHUCIOT ¢ Melbl0. OKHCINUTENbHbBIE
CBOMCTBAa II€pMaHraHaTa KaJds B pa3iIM4YHBIX cpegax. O3HAKOMIEHHE € KOJUIEKIHEH XHMHUUYECKHUX
MCTOYHUKOB TOKa (0aTapeiku, CBUHIIOBbIE aKKYMYJISITOPBI U T. [1.).

TEMA 7. HEMETAJLJIbI (23 4)

Boaopoa. /[BolicTBEHHOE MOJ0KEHNE BOAOPOIa B IEPUOANUYECKON CUCTEME XUMUYECKUX AJIEMEHTOB: B
I-A u VII-A rpynnax. M3otonsl Bogoposa.

Haxoxnenue B mnpupoge. CTpoeHHE MOJEKYJNbl, (U3NYECKHE CBOMCTBA. XHWMHUYECKHE CBOICTBa
BOJIOPOJIa: BOCCTAHOBUTENbHBIE (C 0oJiee AIIEKTPOOTPHULATEILHBIMA HEMETaJUIaMH, C OKCHIaMHU
METaJUIOB, THAPUPOBAHNE OPraHUYECKHX BEIIECTB) M OKUCIUTENbHbIE (¢ MeTayuiamu |-A u 11-A rpynmn).
[Tony4yenue Bogopoaa: B mabopaTopuu (B3aUMOAECHCTBUEM KHCIOT C METAJUIAMU) U TPOMBIIIJIEHHOCTH
(xonBepcueit). [Ipumenenne Bogopoaa.

I'anorennl. DnemenTsl VIIA-rpynmnel — rajoreHsl: CTpO€HHE aTOMOB U MOJIEKYJI, FaJOr€HbI-IIPOCThIE
BELIECTBA, COEIMHEHUS: CPABHUTEIbHAS XapaKTEPUCTHKA.

20



['anorensl B mpupoje. 3aKOHOMEPHOCTH H3MEHEHHUs (U3NYECKUX U XUMHUUYECKUX CBOMCTB B VIIA-
rpymnrne: B3aMMOAEHCTBUE TaJIOTEHOB ¢ METaJlJIaMHM, HEMETaJUIaMH, CO CJIOKHBIMM HEOPTaHUYECKUMH U
OpraHMYECKUMU BenlecTBaMH. [loydeHne u npuMeHeHe rajloreHoB.

Crpoenne MoJekyal # (uU3MUYECKHe CBOMCTBAa TaJOr€HOBOJOPOJZOB. XHMHYECKHE CBOMCTBa
raJIOr€HOBOJIOPOJHBIX KUCJIOT: KUCIOTHBIE CBOKCTBA, BOCCTAHOBUTEIIbHBIE CBOWCTBA, B3aUMOJCHCTBHE
c opranuyeckuMu BemectBamu. [lomydenune ramoreHoBogoponoB. [anorenuasl. KauecTBeHHbIE
peaKLy Ha rajJoreHu/1-UOHBI.

Oxkcunbl xnopa. Kucnopoacoaepxamiye kucioTsl xjiopa. Conu KHCIOPOACOAEpKAIIUX KUCIOT XJI0pa.
[Tonyyenue u npuMeHEHNE BaXKHEHIINX KUCIOPOIHBIX COEMHEHUH XJIOpa.

Kucaopoa. O6miast xapakTepucTika 35eMeHTOB VIA-TpymibL.

Kucnopon: Haxoxnenue B OpuUpoAe, MOJydyeHue (J1abopaTOpHbIE U MPOMBIIUICHHBIE CIIOCOObI) M
¢du3nveckre CBONCTBA.

XHUMHUYECKHE CBOMCTBA KUCIIOPOAA: OKUCIUTENbHBIE (C IPOCTBIMU BELIECTBAMM, C HU3IIUMU OKCUAAMH,
C OpraHM4YeCKUMH M HEOpPraHWYeCKMMH BEIIeCTBaMH) M BOCCTaHOBUTENbHbBIE (¢ (ropom). OGmactu
MIPUMEHEHUS.

O30H. Haxoxnenue B mnpupoje. dusmyeckne M XUMUYECKHE CBOMCTBAa 030HaA. Ero mosydyenuwe u
npuMeHeHue. Poib 030Ha B )KUBOU ITPUPOE.

CTtpoeHre MOJIEKYJIBI IEPOKCHIA BOJOPOA, €ro (PM3NIECKHEe U XUMHUYECKHE CBOMCTBA (OKUCIUTEIbHBIC
U BOCCTaHOBUTEIbHBIE). [ToyueHne u npuMeHeHne nepokcuaa BOA0poIa.

Cepa. Haxoxnenue cepsl B mpupojie. BajieHTHbIE BO3MOXKHOCTH aTOMOB CEpbl. AJUIOTPOIHS CEpHI.
@dusnueckue CBOHCTBA POMOHMYECKOW cepbl. XWMHYECKHE CBOWCTBA CEPHI: OKHCIHUTEIbHBIE (C
MeTaJlJIaMH, C BOJOPOJIOM M C MEHEe AJIEKTPOOTPHUIIATEIbHBIMU HEMETAIIJIAMH) U BOCCTAaHOBHUTEIbHBIE (C
KHCIIOPOJIOM, KHCIIOTAMHU-OKUCIHUTENSIMU), PEaKIUU JUCIPONOPIUOHUPOBAHUS (CO MIeTOoYaMu).
[Tonydenue cepbl 1 06JIACTH MPUMEHEHHUS.

Ctpoenne MOIEKynbl W  CBOMicTBa  cepoBojopona:  (usmueckue, (HUMOIOTHYECKHE U
xumuueckne.CepoBoopol, KaKk BOCCTaHOBUTEINb, €ro IMosiydeHue u npuMmeHeHue.Cynbuasl u ux
XUMHYECKHE CBOMCTBA. Pacro3naBanue CyibGua-HOHOB.

CepHHCTBIN Ta3, ero puU3n4ecKre CBOMCTBa, MOIYYeHHE U IPUMEHEHHEe. XUMUYECKUE CBOICTBA OKCUAA
ceppl(IV): BoccraHoBuUTENbHBIE (C KHCIOPOAOM, OpPOMHOW BOJOM, TI€PMAHTAHATOM Kallusl W
CEpOBOZOPOAOM) U CBOMCTBA KMCIOTHBIX OKCHIOB CO miesouaMu. CepHHCTasi KUCI0Ta U €€ COJH.
CepHblif anruapua, ero (U3MYEeCKUe CBOMCTBA, MOJTYYEHHUE U NPUMEHEHHEe. XUMHUYECKHE CBOMCTBa
okcuga cepbl(VI), kak OKMCIUTENS U TUIMYHOTO KHUCIOTHOrO okcuaa. CepHas KUCIIOTa: CTPOEHHE M
¢usnyeckue CBONCTBA.XMMHYECKHE CBONCTBAa pPa30aBICHHOM CEpHOW KHUCIOTBI: OKHMCIHMTEIbHBIE U
OOMEHHbIE U OKHCIHMTENbHbIE CBOMCTBa KOHLIEHTpUpoBaHHOM. IlomydeHue cepHOW KHCIOTHI B
npombiluieHHOCTH. O0nacTu npuMeHeHust cepHoil KuciaoTel. Cynb@aThl, B TOM YHUCIE U KYIOPOCHI.
I'unpocynbdarel. @usznyeckue U XUMHUYECKHE CBOICTBa cojiel cepHOM KucnoThl. Pacro3sHaBaHue
cynb(dar-aHMOHOB.

A301.00mas xapaktepuctuka 3jieMeHTOB VA-rpymmbl. A3or. Crtpoenwe aroma. Haxoknenue B
npupone. Pusnyeckue coicTBa. OKHUCIUTENBHBIE M BOCCTAaHOBHUTEIbHBIE CBOMCTBA. llomyuenue u
IIPUMEHEHHE a30Ta.

CrtpoeHre MOJEKy/Ibl aMMHaka, ero ¢usnyeckue cBoicTBa. OOpa3oBaHHE MEXMOJIEKYISIPHOU
BOJAOPOJHOM CBsI3U. XHMMHUYECKHE CBOMCTBA aMMHaka Kak BoccTaHOBUTENA. OCHOBHBIE CBOMCTBa
aMMHakKa Kak JJIeKToHOJoHOopa. KommiekcooOpa3oBanue ¢ ydacTheM aMMmuaka. B3anmopeiicTBue
aMMHaKa ¢ OpraHMYeCKUMHU BEIIECTBAMU U C YIJIEKUCIBIM ra3oM. [lonydyeHue u npuMeHeHHe aMMHaKa.
Conu aMMOHMSI: CTPOCHHE MOJIEKYJI, (PU3NYECKUE U XUMUYECKHE CBONCTBA, IPUMEHEHHE.
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Coneobpasyrome (N2O3, NOy, N2Os) u HeconeoOpaszyromue (N2O, NO) okcunsl. Mx crpoenue,
¢du3nveckre 1 XUMHYECKHE CBOMCTBA.

A3sorucras KHUCI0Ta U €€ OKUCIMTEIbHO-BOCCTAHOBMUTEIbHAS JBOMCTBEHHOCTh. CONM a30THCTON
KUCIOTBl — HHUTPHUTHL. CTpoeHHe MOJIEKYJIbl M (DU3WYECKHE CBOMCTBA a30THOW KHUCIOTHL. E&
XUMHUYECKHE CBOMCTBA: KUCJIOTHBIE U OKHUCIMTENIbHBIE B PEAKLUUAX C METAUIaMU M HEMEeTaIaMH,
peakuuu CO OPraHMYECKHMMHM W HEOPraHWYECKUMH coeAuHeHUsIMU. [lonmydeHue a30THOW KHUCIIOTHI B
MPOMBIIIJICHHOCTH M Jlaboparopuu u e€ mnpuMeHeHue. HutpaTel (B TOM 4YHCIE U CEIUTPbI), UX
busnueckue U XxuMudeckue cBorcTBa. TepMmudeckoe pa3inoxeHre HUTPaToB. [IpuMenenne HUTPATOB.
®ochop. Crpoenume aroma wu amiorponus Gochopa. Dusmyeckue CBOWCTBA AIOTPOIHBIX
Momu(UKAMi W WX B3aUMOINEpPEXOAbl.  XUMHYECKHE CBOWCTBa (ocdopa: OKHCIUTEIbHBIC (C
METaJlJlJaMH), BOCCTAaHOBUTEJbHBIE (C 00JIee 3IIEKTPOOTPULIATEIbHBIMU HEMETAJUIAMH, KHCIOTaMU-
OKHUCIIUTEISIMHU, OEpPTOJIETOBOI COJNBIO) U TUCIPONOPIMOHUPOBaHMs (co mienodamu). HaxoxkneHue B
npupoje u ero nonydeane. ocduH, ero cTpoeHne 1 CBOICTBA.

Oxkcuabl docdopa(lll) u (V). DochopHble KUCIOTH, UX (PU3NUYESCKHE W XUMHUYECKHE CBOWMCTBA.
[Tonyuenue u mnpumenenue optodochoproit kucnorel. Conu opToPocOpHON KHUCIOTBI U HUX
IIPUMEHEHUE.

Yraepoa.Yriepon — snemeHT [VA-rpynnbl. AJUIOTpONHbIE MOAU(DUKAIIMU YIIIepoia, UX OTydYeHUue U
cBoiicTBa. CpaBHEHHUE CBOWCTB anmMasa u rpadura.

XUMHUYECKUE CBOWMCTBA Yriepoja: BOCCTAHOBUTEIbHBIE (C rajoreHaMM, KHCIOpPOJIOM, CEPOH, a30TOM,
BozoH, okcugoM Meau(Il), kucinoraMu-oKUCIUTENAMU) U OKUCIUTEIbHBIE (C METAJUIaMH, BOJIOPOAOM U
MEHee 3JIEKTPOOTPULIATEIbHBIMU HEMETAJUIAMHU ). YTJIEpOJI B IPUPO/IE.

Oxcup yrnepona(ll): ctpoenue Monekynbl, CBOWCTBA, MOJTyYeHHE U TPUMEHEHHUE.

Oxcup yrnepona(lV): ctpoeHne MONeKysbl, CBOMCTBA, MOTyuYE€HUE U IIPUMEHEHHE.

YronbpHas KucioTa u e€ Coiu: KapOOHAThl U THAPOKAPOOHATHI, — UX MPEACTaBUTEIHN U IPUMEHEHHUE.
Kpemnnii. Kpemuunii B npupoge. [lonyyenue n npumenenne kpemHus. OU3NUECKUE U XUMUUYECKHE
CBOMCTBA KPUCTAJUIMUECKOI'O0 KPEMHMSI: BOCCTAHOBUTEIbHBIE (C TaJOreHaMH, KUCIOPOJIOM, PACTBOPAMHU
mieyioueid M IUIAaBUKOBOW KHCIIOTBI) U OKUcauTenbHble (¢ Mmerauiamu). Oxcupn kpemuusi(lV), ero
cBoiicTBa. KpemuueBas kuciora u e€ conu. CummkaTHasi IPOMBIIUIEHHOCTb.

Hemoncrpaumu. Ilonydyenne Bomopoma u ero cBoucrBa. Kosmekuus «l'ajoreHsl — npocTeie
BeniectBay. llomyueHue xiopa B3aMMOJEHCTBHEM II€pMaHraHaTa Kajlus C COJITHOM KHCIJIOTOM.
[lonyyenue conssHOM KuCIOTBI U €€ cBoWcTBa. OKHUCIHUTENbHBIE CBOWCTBA XJOPHOM BOJBI.
OtOenuBaromiee JeiicTBue »aBeneBo BoAbl. ['opeHue cnuyku. B3pbIB meTapabl WM MHUCTOHOB.
ITosydyeHne KucCIOpoAa pas3IoKEHUEM NIEpMaHraHaTa Kajaus U HuTpara Hatpus. [lomydyenue okcunos u3
IIPOCTHIX U CIOXKHBIX BellecTB. OKUCIIEHNE aMMHaKa ¢ MIOMOIIbIO HHIUKATOpa 1 0e3 Hero. Pasnoxxenue
MEpPOKCHUJIa BOJOPOJA, €ro OKUCIUTENbHbIE CBOMCTBA B peakiuu ¢ ruapokcuaoM xkenesa(ll) u
BOCCTAHOBUTEJIbHBIE CBOMCTBA C KHUCJIBIM pacTBOPOM I€pMaHraHatra Kaius. [opeHue cepsl.
BsaumopeiictBue cepsl ¢ MeTalUlaMH: aJIOMUHUEM, IMHKOM, Xene3oM. [lomydenue cepoBogopona
U CEpOBOJIOPOAHON KHUCIOTHI. JlokazarenbcTBO Hainuuus cyiabdua-uoHa B pacTBope. KauecTBeHHbIE
peaknuu Ha cynbdur-aHnoHbl. CBoOicTBa cepHON KHUCIOTHL. KauecTBeHHblE peaklMM Ha Cylb(pUT- U
cynbdar-aHnoHbl. CXeMa MPOMBIIIIEHHOW YCTaHOBKH (DPAaKIIMOHHON NeperoHku Bo3ayxa. [lomydenue u
pasnoxeHue xsopuaa aMMmoHus. KauecTBeHHas peakuus Ha HMOH aMMoHMs. IlonyueHue okcupa
azota(IV) peakumeld B3aMMOACWCTBUS MEAM C  KOHIIGHTPUPOBAHHOW  a30THOM  KHCIOTOM.
B3anmogeiictue oxcuaa azota(IV) ¢ Bogoi. Pasznokenne HuTpaTa HaTpus, TOpeHHUE YEPHOTO MOPOXa.
I'openue docdopa, pactBopenue oxcuma docdopa(V) B Boge. KauectBennas peakmnus Ha ¢ocdar-
annoH. Komnekmmst MuHepanbHBIX yaoOpeHuid. Kosuiekius NpuUpOIHBIX COSAMHEHWH yriepoa.
Kpucrannmaeckue pemérku anmasza u rpadura. Ancopoums okcuaa azota(lV) akTHBUPOBaHHBIM YTIIEM.

22



Boccranosnenue oxcupa menu(ll) yriem. O3HakoMieHHME ¢ KOJUIEKLMEH IPUPOIHBIX CHIIMKATOB M
NPOAYKUHEH CHIMKATHOW MPOMBINUIEHHOCTU. [lonydeHrne KpEMHHEBOM KHUCIOTHI B3aUMOJECHCTBUEM
pacTBOpa CWIMKAaTa HaTpus C CWJIBHOW KHUCJIOTOH, PACTBOPEHUE KPEMHHUEBOM KHCIIOTHI B LIEIOYH,
pazyioKeHUe MPU HarpeBaHUU.

JlabopaTopHble onbIThl.KauecTBEHHbIE peakUUU Ha raJloreHUA-UOHbl. O3HAKOMJIEHUE C KOJUIEKIUEH
MPUPOAHBIX coequHeHui ceprl. KauecTBeHHas peakuus Ha cyiabpar-aHUuOH. [lodydeHue yriekucioro
ra3a, B3aMMOJECICTBHE MpaMopa C COJISIHOM KHCIOTOM M MCCIEOBaHHE ero cBoMcTB. KauecTBeHHas
peakuus Ha KapOOHAT-aHUOH.

IIpakTuyeckasi padora 10. [TonyuyeHne okcHI0B HEMETAUIOB U UCCIIEOBAaHUE UX CBOMCTB.
IIpakTnueckas padora 11. [Tomyuenue ra3oB u ucciieJOBaHUE UX CBOWUCTB.

TEMA 8. METAJLJIBI (16 4)

Hlesounble mMeraibl. [lookeHue IMIETOYHBIX METAIJIOB B TMEPUOIUYECKON CHCTEME 3JIEMEHTOB
J. 1. MenneneeBa U CTpO€HHE MX aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS (PU3MYECKHX U XUMHUYECKUX
CBOMCTB B 3aBUCUMOCTU OT aTOMHOT'0 HOMEpa MeTasuia (M3MEeHEHHUE TUIOTHOCTH, TEMIIEPaTyp IJIaBICHUS
U KUTIEHUS, peakuuil ¢ Boaoi). Ennnnunoe, ocobeHHoe 1 o0111ee B peakiusIX ¢ KUCIOPOAOM, IPYTUMHU
HEMETaJUIaMH, KUJAKUM aMMHUAKOM, OpPraHMYECKMMHU UM HEOPraHMYECKUMHU KHUCJIOTaMH M Jp.
coenuHeHussMU. HaxoxaeHue B mpupoje, uX Moxy4eHue U NpUMEHEHHE.

Oxkcupl, UX Moxy4deHue u cBoiicTa. [[Enoun, ux cBoCTBa M MPUMEHEHHE.

Conu menoYHbIX METAILJIOB, UX MPEACTABUTEIHN U 3HAUCHHE.

Metamasbl IB-rpynnsi: meab u cepedpo. CtpoeHue aTOMOB MeJIU U cepedpa.

duznyueckre 1 XMMUYECKHE CBOMCTBA 3TUX METAJIJIOB, X MOJIYyYSHUE U MpUMeHeHUe. Menb u cepedpo B
MIPUPO/IE.

CBoiicTBa 1 npuMeHeHHE BakHeimux coenqunennii: okcuaos meau(l) u (1), cepebpa(l); coneit meau(ll)
(xmopuaa u cynbdata) u cepedpa (dhTopuaa, HUTpaTa, XpoMara U alerara).

Bepunimii, MarHuii U mEéa04HO3eMeIbHbIE MeTalIbl. [lonoXkeHue B MEPUOAMYECKOW CHCTEME
anemenToB J[. . MenneneeBa u crpoenusi aromoB MetaiioB ||A-rpynnel. Haxoxnenue B mpupoje,
noJrydeHue, (pu3uveckrue U XUMUYECKUE CBOMCTBA, MPUMECHECHHE IIEJIOYHO3EMENIbHBIX METAJUIOB U UX
BOKHEUIIINX COCTUHEHHUM (OKCHUJIOB, THIPOKCUIOB U COJIEH).

BpemMennas u mocTosiHHAs )KECTKOCTD BOJIBI M CTIOCOOBI YCTPAHEHUSI KaXA0T0 U3 TUIOB. IOHUTEHL.
Inuk. [lonoxenue B mepuoandeckor cucreme sneMeHToB /1. M. MenneneeBa M CTpoOeHUs aTOMOB
uuHka. Ero ¢usnyeckue n xumudeckue cBoicTBa. Haxoxaenue B mpupojie, MojydeHrue U MpuMeHeHUe
LMHKAa.

Oxkcua, THAPOKCHU]T U COJIM LIMHKA: UX CBOMCTBA U MPUMEHEHHUE.

Amomunuii.Ilonoxenue B nepuoandeckoit cucreme snnementoB J. . MenaeneeBa u cTpoeHHsi aTOMOB
amoMuHus. Ero ¢usnueckue W Xumudeckue cBoiicTBa. HaxokneHue B mpupoje, MOIydeHUE HU
MIPUMEHEHUE ATIOMHUHHS.

Okcua, THAPOKCHUI M COJIM ATIOMHUHHS (B KOTOPBIX QFOMUHUN HaXOAUTCS B BHJAEC KaTHOHA U
QITFOMUHATHI): KX CBOMCTBA U NpuMeHeHne. OpraHnuecKue COeTMHEHUS aTFOMUHUSI.

Xpom.Ilonoxenne B mepuommyeckou cucreMe aneMeHTOB /[l. M. MenzaeneeBa U CTpoeHHss aTOMOB
xpoma. Ero ¢usnueckue u xumuyeckue cBoiicTBa. Haxoxnenue B mpupojie, molyueHue U MpuMeHeHHe
XpoMa.

CBoiicTBa, MOJyYE€HUE U IPUMEHEHHE BAXKHEHIINX COCAMHEHUS XpOMa: OKCUJIOB U THAPOKCHUIOB XpOMa,
JTUXPOMATOB U XPOMATOB IIEITOYHBIX METAILIOB.

3aBUCHMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB W THAPOKCHUIIOB XpOMa OT CTENEHH ero
OKHCJICHUSI. XPOMATHI U JUXPOMATHI, UX B3aUMOIIEPEXO/IbI M OKHCIUTEIbHBIC CBOMCTRA.
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Mapraneu.llonoxenue B nepuoandeckoit cucreme sinemeHToB . 1. MeHnneneeBa u CTpoeHus aToMOB
Maprania. Ero ¢Qusuueckne u xumudeckwe cBoicTBa. HaxoxneHwe B mpupoje, MONydeHUE U
MIPUMEHEHUE Maprasiia.

[Tonydyenue, cBOKCTBA U NPUMECHEHUE BAKHEMIIMX COCIMHEHUH MapraHiia: OKCHJIOB M TMIPOKCHUJIOB,
colled MapraHna B pas3nuuHoi creneHu okuciaeHusA.Comum  wmapranma(VIl), 3aBucumMocTh uX
OKHUCJIUTENBHBIX CBOMCTB OT CPEbl PaCTBOPA.

Keaeszo. [lonoxenne B nepuoauyeckoi cucreme sneMeHToB [I. 1. MenaeneeBa u cTpoeHUs aTOMOB
xene3a. Ero ¢usnueckue m xumuueckue cBoiictBa. Haxoxzaenue B mpupoze, moiydyeHue (4yryHa u
CTalM) U TpuMeHeHue dkene3a. [lomyueHue, CBONCTBa M MPUMEHEHHE BAXHEMIIUX COEIMHEHUN
xene3za(ll) u (11): oxkcunos, runpoxkcuos, coneil. KoMmiekcHble COETUHEHMS JKETIE3a.

JemoncTpanun. OOpasipl LIEJOYHBIX METaJUIOB. B3auMoJeiCcTBHE ILIENOYHBIX METaIOB C BOJOM.
Peakiusi okpammuBaHus IJIAMEHU COJSIMH IIETOYHBIX MeTaiwioB. OOpasnsl MetamioB |IA-rpynmsl.
B3aumoneiictBue kanmplus ¢ BOAOM. ['opeHMe MarHuss B BOJE€ W TBEPAOM YIVIEKHCIOM Tras3e.
KauecTBeHHbIE peakuuu Ha KaTHMOHBI MarHus, Kajblus, Oapus. Peakuuu okpamuBaHHs IJIAMEHH
consimu MetaiioB |lA-rpynnsl. [lonydenue >xéctkoil Boabl u ycrpaHeHue xéctkoctu.llomyuenue u
uccienoBanue  cBorMctB  ruapokcuaa  xpoma(lll).OxucnurenbHble  CBOIiCTBa  JuUXpomarta
Kaynst. OKUCIUTENbHBIE CBOWCTBA NepMaHraHara kanus. JlabopatopHble omnbiThl. KadyecTBeHHBbIE
peakiuu Ha KaTHOHBI MEIN U cepedpa

[TonydyeHnue u uccienoBaHue CBOMCTB I'MAPOKCHIA LIMHKA. B3aumoelcTBue allOMUHMS C pacTBOpaMu
kuciaor u menoued. llomyuenume u  u3ydeHHe CBOWCTB TIHApokcHaa amomMuHus. Kosieknus
KEJIe30Co/IepKaluX pyll, 4yryHa U cranu. [lonydyeHue HepacTBOPUMBIX THAPOKCUIOB JKEIe3a U
n3y4yeHue ux cBoucTB. [lomyueHne KOMIUIEKCHBIX COEIMHEHUH JKele3a.

IIpakTnueckas padora 12. Pemenne skcriepuMeHTaNbHBIX 331a4 1o Teme «llomydenue coennHeHuit
METaJUIOB U UCCIIEOBAaHUE UX CBOMCTBY.

IIpakTnueckas padora 13. PemeHue 5SKCHepUMEHTANbHBIX 3aJady MO Temam: «MeTamisy U
«Hemertaibny.
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3. TemaTnuyeckoe IJIAHNPOBAHME
TemaTuyeckoe MmiIaHUpPOBaHUE Kypca OpraHUYeCKON XMMHH COCTaBJIEHO U3 pacuéra 3 4 B Hezemo, T.e. Ha 102 9 B roa. Tpetbs
KOJIOHKa COJIEP>KUT MPUMEPHBINA MEepeUYeHb JEMOHCTpPAIMi U IEMOHCTPAIMOHHBIX 3KkcniepuMeHTOoB (/1.), a Takke mabopaToOpHBIX
omnbiToB (J1.).

Oprannyeckas xumus. 10 kiacc

34 Tema ypoka H3yuaembie BONPOCHI Bubl 1eATe/IbHOCTH 00yYAKOIIUXCSH
13 TEMA 1. HAYAJIbHBIE IOHSATHUS OPTAHUYECKOM XUMHUHN Bocnurare
JIbHbIE
aACMeKThI

[Ipeamer Urto wu3yuaer opranunyeckas xumus. Kpatkmii ouepk | CpaBHUBATH opraamnueckue | 1,2,3,4,5,6,7
OpraHUYeCcKOn pa3BUTHS OpraHu4YecKon XUMUHU. CpaBHEHHE | 1 HEOPTraHUYCCKHEBEIIIECTBA u | 8,910,111
xumuH. Opraid | HEOPraHUIECKUX u OpPTaHHYECKUX BEIICCTB. | ApTYMEHTUPOBATh OTHOCHUTEIHHOCTH JICIICHHS
YecKue CnocoOHOCTHIO aTOMOB yriaepoaa COEIIMHSATHCS | XMMHH Ha OPTaHUYECKYIO0 U HEOPTaHUYECKYIO.

B€IICCTBA

B Pa3JIM4YHbIC LEMH. YTIJIEBOAOPOABlI U UX IMPOU3BOIHBIE.
[lonsiTue o3amecrurene.

J. Koymekuuss OpraHM4ecKuX BEUIECTB, MATEPUATIOB M
U3JeINi U3 HUX

OnuceiBaTh  OCHOBHBIE  JTalbl  pa3BUTHUSA
OpPraHUYeCcKOi XUMHH.
OOBsICHATH  MHOTOOOpasue  OpraHMYECKHX

COCJIMHECHU I CIIOCOOHOCTBI0 aTOMOB yriepoaa
COCANHATHCA B PA3JIMYHBIC LICIIN.
XapaKTepI/ISOBaTB IIOHATHUC «3aMCCTHUTCIIb»

Teopus crpoeHn
SAOPraHN4eCKUXC
oequHeHnA. M
. byrneposa

[Tonsitue BasientHOCTH. PaboThr ®@. A. Kekyne. Pons A. M.
BbyrnepoBa B co3aHMM TEOpUU CTPOEHHS] OPraHUYECKHUX
coenuaennii. E€ ocHOBHEIE ITOI0KEHHUS.

[TpuunHbl  MHOrOOOpa3usi OPraHUYECKUX COEAMHEHHI:
oOpa3oBaHHe OJMHAPHBIX, JBOMHBIX M TPOMHBIX CBs3EH
MEXy aToMaMH yriepoja. Vizomepus.

OMnupudeckas, MOJEKYJspHas M CTPYKTypHast (pOpMyIIbI
OpPraHUYECKUX COeIMHEHUH.

. IapoctepxkHeBble U OOBEMHBIE MOAEIU (MOIEIH
Crioapra—bpurneba) sraHoira M AMSTHIOBOTO 3dupa,
OyTraHa 1 n300yTaHa.

B3aumopeiicTBie HaTpuUsl C 3TAHOJIOM; OTCYTCTBHE
B3aWMOJICHCTBHS C TUATHIOBEIM d(OUPOM

PaznuuaTte  MOHATUA ~ «BAJIEHTHOCTH» U
«CTENEHb OKUCIICHUS.
XapakTepru3oBaTb OCHOBHBIE IMPEANOCHUIKH

CO3JAaHMSI TEOPUM CTPOEHHUS OPraHUYEeCKUX
coennHeHuN U poib A. M. bytieposa B Hell.
DopMyIMpoBaTh OCHOBHBIE MIOJIO’KEHUS
TEOpUn XUMHUYECKOTO CTpOEHUs
Y WIIIOCTPUPOBATh UX MPUMEPAMH.

OOBACHATH SBIIEHUE HW30MEPUU U CBOMCTBA
U30MEpOB HA OCHOBE MX XUMHUYECKOIO
CTPOEHHUsI.3aIINChIBATh SMIUPUYECKYIO,
MOJIEKYJSIPHYIO ¥ CTPYKTYPHYIO  (hOpMYJIbI
OPraHNYEeCKUX COCTUHECHUH.
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Konnenuus Ctpoenue aroma yriaepoja: S- ¥ p-OopOWTald, TUIBI WX | XapaKTepU30BaTh HOpPMaJIbHOE u
ruOpuau3anu | THOpUIU3AIHH. BO30YXJIEHHOE COCTOSIHUS aTOMOB
aTOMHBIX OO0pa3oBaHue KOBAJIEHTHBIX XMMHUYECKUX JJIEMEHTOB Ha IIpUMeEpe aroma
opouTanein DJEeKTpOHHAsT U  3JEKTPOHHO-rpaduyeckas (GOpMyIsl | yriaeposa.
aToMma yriaeposa. OtpaxxaTb 3TH COCTOSHHUSA C  IIOMOLIBIO
J.IllapocTepkHeBble W OObEMHBIE MOAETM METaHa, | SIEKTPOHHOH W BJIEKTPOHHO-TpaduuecKon
STHJIEHA U alleTWieHa. Mojenb OTTaJKUBaHUS TUOPUAHBIX | (OPMYIL.
opOuTaned (IEMOHCTpalus C MHOMOIUBK BO3AYIIHBIX | OMUCHIBaTh 0OOpa3soBaHUEC o-H  7-CBS3CH B
mapoB).  JlemoHcTpanMoHHas —Tabmuna  «PasnuuHble | MOJIEKyIaX OpPraHMYEeCKUX COEJUHEHHH ¢
TUOPUIHBIE COCTOSIHHSI aTOMa YTIIEPOaa OJIMHAPHBIMU,  JTBOWHBIMH W  TPOWHBIMHU
CBA3sSIMU.
YcranaBnuBaTh B3aUMOCBSI3b MEXITY
BAJICHTHBIMU COCTOAHUAMH aTOMa yrjiepoJa Hu
reomMeTpuen MOJIEKYJI OpPraHUYeCKUX
COEIMHEHU N
Knaccugukanus | Knaccudpukanus 1o 3JIEMEHTHOMY coctaBy: | Knaccuduuuposats OpraHuyYecKue
OpraHUYECKUX YIJI€BOJOPOAbI, TaJIOTe€H-, a30T- U KHUCIOPOJCOAEPKALIUE | COESAUHEHHUS] MO Pa3IMYHbIM OCHOBAHUAM: IO
COEJIMHEHUMN OpPraHUYECKUEe COCIUHEHHUS. JJIEMEHTHOMY  COCTaBy, II0  CTPOEHUIO
Knaccudukanus 1o CTPOCHHIO YIJIEPOJHOTO CKEJeTa: | YrIIEpOJIHOTO CKeJeTa, 1o HaJIMYUIO
alMKJINYeCKue W IUKINYeckhe (KapOoUMKINYecKue U | (yHKUMOHAIbHBIX IPYIII.
reTepOLMKIMYECKHE) OPraHNYEeCKUE BEIIECTBA. Knaccudunuposats YTI€BOIOPOABI: 1o

Knaccugukarus yrieBoJopooB: HpesenbHble (alKaHbl U
[UKJIOAJKAHbI),  HEempenenbHble  (AIKEHBI,  AJKWHBI,
QJIKaJIUCHBI ), APEHBI.

Krnaccugukanus opraHu4ecKux COEIUHEHHUI M0 HAJIUYUIO
(GYHKLIMOHATIBHBIX TPy (TMIPOKCUIIbHAS, KapOOHUIIbHAS,
KapOOKCUJIbHAsl, HUTPOIpymmna, amuHorpymnmna). CHouprsl.

AJbaeruasl. KetoHsr. Kap6oHoBsie KHCIOTBHI.
Hurpocoenunenusi. AMUHBI.

J. OOpa3ipl OpPraHUYECKUX COCIUHEHUH pa3IHMYHBIX
KjiaccoB.Mojenn OpTraHUYECKUX COE€IUHEHU I c
pa3IMYHBIMH (GyHKIIMOHATHLHBIMU TpyIIIaMH.
O0o0maromas TadJIMIa «OCHOBHEIE KJIACCHI

KPaTHOCTH CBSI3U U 10 HAIWYHIO [IUKJIA.
OHpe}leJ’IfITB MNPpUHAAJICIKHOCTE OPraHU4YCCKOro
COCJIMHECHUS K TOMY WIH WHOMY THUIY WIH
KJIaccy.
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OpTraHUYCCKUX COG,Z[PIHGHPIfI»

[TpuHuuMIBI [lonsiTne o xummuueckoil HoMeHkiarype. Homenkiarypa | CpaBHUBaTh pallMOHAIbHYHO HOMEHKIIATYPY U
HOMEHKJIATypbl | TpUBUAJIbHAsA (UICTOPUYECKAs) U pallOHAJIbHAS. Homenkiarypy IUPAC.
OpraHUYECKUX MexnyHaponHas HOMEHKJIaTypa oprannueckux | Ha3piBaTh OpraHUYeCcKHe COCIMHEHUS
COCIMHEHU N coenquHenuii — [UPAC.IIpunnunel coctaBienus Ha3BaHus | B coorBeTcTBuM ¢ npuHuunamu [UPAC n,

opranuyeckoro coeauHeHus no Homenkinarype |lUPAC. Hao0opoT, 3aIUChIBaTh bopMyIIBI

N. Tabmuust «Ha3BaHus aJKaHOB W ANKUIBHBIX | OPTAHMYECKUX COSAMHECHUU MO WX HA3BAHUSIM.

3amecTtuTenen», «OCHOBHBIE KJIACChl  OPraHMYECKHUX

COCTMHEHUIN»
Knaccudukanus | [lousitue o cybcrpare u pearente. Knaccuduxamnus | CpaBHuBaTh  KilacCU(PHUKAIMIO peaknuii B
peakuuii B pEaKuMii MO CTPYKTYPHBIM HM3MEHEHHUSIM BELIECTBA: | OPraHUYECKON U HEOPTaHUYECKOW XUMUHU.
OpraHUYecKon npucoeMHeHus (B TOM  yucie — mnonuMmepuszanuu, | OnpenensTs TUI U BHJ XUMHUYECKOW peaKIuu
XUMHH OTLLIEIUICHUS (3memeHnpoBaHus), 3aMeleHUS U | C y4aCTHEM OpraHUYECKHX BELIECTB.

M30MepHU3aliu. HabntoaTe 1 onuchiBaTh AEMOHCTPALIMOHHBIN

[lonsiTvE O TOMO- M IETEPOJUTUYECKOM  pa3pblBax | XMMUUYECKUN IKCIEPUMEHT

KOBaJICHTHOM CBSI3U, DJIEKTPOPIIIaX U HyKIeoduIax.

Knaccudukanus peakiuii 1o TUITy peaKIMOHHBIX YaCcTHUIL:

paauKalbHbIe, SIeKTPOGUIbHBIEC U HYKICO(DUIBHBIE.

Knaccudpukanuss peakinuii 1Mo U3MEHEHHWIO CTeTeHEH

OKHCJICHHUS: OKUCIIEHHUS U BOCCTAHOBJICHHUS.

Knaccupukanuss peakuuii 1O YacTHBIM — NpU3HAKaM:

raJIOTEHUPOBAHUE UJEerajloreHUpoOBaHKe, TUAPUPOBAHNE

U ICTUAPUPOBAHUE, TUApaTalud U JeTrujapaTaiu,

TUAPOTaJIOr€HUPOBAHUE U AETUAPOTaJIOTEHUPOBAHUE.

JI. Topenue meraHa WM MPONAaH-OyTaHOBOW CMECH W3

ra3oBoi 3aKurajiku.B3psis cMecHu MeTaHa c

xynopoM.ObecriBeunBaHuE OpoMHOI BOJIbI

sTriieHOM. [lenonmumepusanuss  nonudTwieHa.llonydenue

STHJICHA JAeTUpaTalueil sTaHoa
[TpakTnueckass | KauecTBeHHBIN aHAIN3 OPraHUYECKUX COEIMHEHUI CoOxnroaTe mpaBujia TEXHUKH O€30MacHOCTH
pabota 1 npu paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM,

HarpeBaTCJIbHbIMU an6opaMH, XUMHUYCCKHUMU
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peaKTUBaMHU.

OKOHOMHO U J3KOJOIMYECKH  IPaMOTHO
oOpaiarbes ¢ HUMHU.
Hccnenosarsb CBOICTBa OpraHMYECKUX

BemlecTB.HabmoaTh XUMUYECKHUE SIBICHUA U
(UKCUpPOBaTh Pe3yiIbTAaThl HAOTIOACHUI.
®opMynupoBaTh BHIBOJIbI HA UX OCHOBE

O0o06mIcHNE

M CUCTEMaTH3al]
U 3HAHHHU 110
Kiaccuukanum
¥ HOMEHKJIaType
OpPraHUYECKUX
COCIUHCHHI

Brimonnenne TecToBRIX 3amannii. Pemenne 3a1au Ha BEIBOJT
dbopmyn opraHuueckux coenuHenumit. IloaroroBka Kk
KOHTPOJILHOM paboTe.

JI. UzrortoBiieHne Mmojenell MOJEKYN MpeaCcTaBUTENeH
Pa3IMYHBIX KJIAaCCOB OPraHMYECKUX COCTUHEHUIN

BBINIONHATE TECTBI M YIpaXKHEHUs, pelaTh
3a71a4M 110 TEME.

[TpoBOIUTH OLIEHKY COOCTBEHHBIX AOCTHXKECHHUN
B YCBOCHUU TEMBI.

KoppektrupoBaTe CBOM 3HaHHs B COOTBETCTBUU
C IJIAHUPYEMBIM PE3yJIbTaTOM

KOHTpOJ’IBHaH pa60Ta 1 no teme: ((KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKJIaTypa OpraHU4YC€CKUxX COCJIUHECHUI

TEMA 2.1IPEJEJIBHBIE YT'JIEBOJOPO/IbI Bocnurare
JIbHbIE
aCHeKThI
AJKaHBI: CTPOCH | DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJBI | XapaKTepu30BaTh AIIEKTPOHHOE nll2345,6,7
ue MOJIEKYJI, | METaHa. IPOCTPAaHCTBEHHOE CTpOoeHHe Mojiekya merana | 8,9,10,11
TOMOJIOTHYECKH | ['OMONOTHYecKHid psiji aIKaHOB U UX U30MEPHSL. ¥ €0 TOMOJIOTOB.

U psig, U3oMepus
Y HOMEHKJIaTypa

[TpocTpaHcTBEHHOE CTpPOEHHE MOJIEKYN alKaHOB (B TOM
YHCIIe ¥ KOHPOPMEPHI).

Homenknarypa ankaHoB.

. [lapocTepKHEBbIE  MOJEIHM  MOJIEKYJI — aJKaHOB IS
WJLTIOCTPAIK CBOOOIHOTO BpaleHust BOKpyr cBsizu C—C,
a TaKKe 3aCJIOHEHHOM W 3aTOPMOXKEHHOW KOH(OpMaIuii
JTaHa.

JI. M3roroBnenue napa@uHUpPOBaHHOU Oymaru,
UCTIBITaHHE €€ CBOMCTB (OTHOIIEHUE K BOJE U XKUPY)

OnuceiBaTh TOMOJIOTHYECKUH PSIZT QIKAHOB.
Pasnuuare romonorn M HM30MEphl AJKAHOB.
HaspiBarh  ankaHsl B COOTBETCTBUM €
npasuiaMu HomeHkiatypsl [UPAC.

Pasnuuars NIEPBUYHBIH, BTOPUYHBIH,
TPETUYHBINA, YETBEPTUYHBINA aTOMBI yII€pOoIa

CrocoOsl
MOJTYYeHUS

[TpoMbInIIeHHBIE CHIOCOOBI MOJMYUYEHUS! aJIKAaHOB: KPEKUHT
HE(PTENPOAYKTOB, PEAKIMs AIKHJIUPOBAHMS, MOTY4YEHUE

XapaKTemeBaTL OCHOBHBIC HPOMBIIICHHBIC
u J'Ia60paTOpHLIC CIIOCOOBI TMOJIYYCHHUA

28




AJIKaHOB CHUHTETUYECKOro OCH3MHA, HarpeBaHHe YIJepoja B | aJKaHOB.
aTMocdepe Boopoa.
JlaGopaTopHble CcIIOCOOBI MOJYYEHHUS AJIKAHOB: pPEaKLus
Bropiia, mnwmpomm3 coneii  KapOOHOBBIX  KHCJOT — CO
11€J09aMH, TUAPOIIN3 KapOKia alTFOMUHHMSL.
. IlonydyeHne MeraHa u3 anerara HaTpUs U THIPOKCUIA
HaTpHUs
CaoiicTBa dusnyeckre CBOMCTBA aJIKAHOB. VYcranaBiuBaTh 3aBUCUMOCTH mexnay | 1,2,3,4,5,6,7
AJIKaHOB U UX B3anMHoOe BiMsHHE aTOMOB B OPraHMYECKHX MOJIEKYyJaX. | KOJMYECTBEHHBIM COCTAaBOM MoJjeky’n ankanos | 8,9,10,11
IIPUMEHEHNE [TonoxurenbHsl M OTPULATENBHBIH  MHAYKTUBHBIE | U UX (PU3MYECKMMHU CBOWCTBAMH.
3P PEKTHI. NnnrocTpupoBaThk INepexox KOJIMYECTBEHHBIX
[TporHo3 peakLMOHHOM CIIOCOOHOCTH ajKaHOB.MeXaHH3M | OTHOUIEHMH B KadeCTBEHHbIE HA OCHOBE
peakuuin PaauKaIBHOTO 3aMEILCHMS. Peaknuu | roMOJIOrHY€ecKoro psijia alnKaHoB.
pasuKaJIbHOTO 3aMELICHUS: raJIOr€HUPOBAHNE n | OnucelBaTh B3aWMHOE BJIMSHUE aTOMOB B
HUTpoBaHue.Peakiun JEruApUPOBAHUS. Peaknuuy | MOneKynaxaakaHoB u yCTaHaBJIMBAaTh
OKHUCJIeHHU. J[pyrue peakuuu ¢ pa3pylieHUEM YIJIEPOJHON | B3aUMOCBSI3H MEXY 3JIEKTPOHHBIM CTPOECHUEM
uenu. [I[pumeHneHne alnkaHoB Ha OCHOBE CBOWCTB. MOJIEKYJI AJIKaHOB Y UHIYKLIUOHHBIM
J. BuneopparmMeHnTsl ¥ claiifpl, WUIIOCTpUpYROIUE | 3PPeKToM.
WHIYKIIUOHHBINA 2P QEKT, TFE€MOJINTUYECKUI pa3pbiB | XapakTepus3oBaTh CBOOOIHO-paIMKaIbHBIN
KOBQJIECHTHOM CBSI3U, CBOOOJHO-PAJAMKAIBHBIA MEXaHU3M | MEXaHHM3M peaKiMii 3aMelleHusl.
peakiuit 3amenieHus. ['opeHue metaHa,nmpornan-0yranoBou | /laBatb MPOTHO3bI PEaKIMOHHOU
cMmecd, napagpuHa B YCIOBHUAX U30BITKA U HEJOCTaTKa | CIOCOOHOCTHAJIKAHOB M IMOJTBEPXkAATh HX
Kucaopoia.B3peiB cMecu MeTaHa ¢ BO3iyxoM. OTHOILIEHUE | XapaKTEPUCTUKOW  XHMHUYECKHX CBOICTB
MeTaHa, MNpoNaH-OyTaHOBOW cMecH, OEH3MHaK OPOMHOH | aJKaHOB.
Bozie ¥ pacTBOpy KMNO,. YcranaBiuBaTh 3aBUCHMOCTD MEXIY
JI. OOHapyxeHHe BOJBI, CaXH, YIJEKUCIOro ra3a B | CBOWCTBAMM U MPUMEHEHHEM aJIKaHOB.
IIPOJIYKTaxX TOPEHUS CBEYU [TpoBoaNTbH, HAONIIOIATh U ONTUCHIBATH
XUMUYECKUN DKCIIEPUMEHT
[{rknoankaHsl I'omonoruyecknii psij M CTPOCHHME LMKIOAKIAHOB. Mx | XapakTepu3oBarb  TOMOJOTMYECKHH  psf,
HOMEHKJIaTypa U U30MEPHS. CTPOCHHE, CBOMCTBA u IIPUMEHEHUE
[TonsiTue o mpoctpaHcTBeHHON u3oMepuu. KoHdopmeps! | IMKIOANIKaHOB.
LUKJIOT€KCaHa. OnuceiBaTh CHOCcO0BI MIOJIYYECHUS u
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CrnocoObl  TONYYEeHHS] [HUKJIOATKAHOB: PEKTU(DUKAIIUS
HEePTH, KATAIUTUYECKOEC  JIETUAPUPOBAHHE  APCHOB,
BHYTpUMOJIEpYJIsipHas peakuus Bropua.

@u3nyeckue M XHUMHYECKHE CBOMCTBA IMKJIOAKAHOB
(peakiuu IPUCOCTUHEHUS U 3aMEIIICHHS ).

[IpuMeHeHne IMKII0aKaHOB.

J. WapocrepxkHeBbIe MOJEeNN LUKJIOTeKCaHa
(xoH(opMaIH «KpECIION u «BaHHAY),
JMMETHIIMKIonponana(yuc-, MPanc-u30Mephl).
OTHO1IeHNE IMKIIOTEeKCaHa K BOIHBIM pacTBopaMKMNnO, u
Bry. Tabnmuua «Ctpoenue nuknoankanoB.Kondopmarnnm»

MIPUMEHEHUS OCHOBE
CBOWCTB.
Ha6nronaTe 1 onuchIBaTh J1EMOHCTPAIIMOHHBIN

AKCIIEPUMEHT

OUKJIOAJIKaHOB Ha

13 TEMA 3. HENPEJAEJBHBIE YI'JIEBOJOPO/bI Bocnurar
eJbHbIe
ACHEeKThI
1 AJIKEHBI: DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl | KOHKpeTu3mpoBarth sz- 1,2,3,4,5,6,7
TOMOJIOTHYECKHA | THUJICHA. rubpuanzanuoopouraneii  ans  Mousekynsl | 8,9,10,11
i pan, usomepus | ['omonoruueckuil psa U U30MepHsl AIKEHOB (YIJIEpOJHOIO | ATHJICHA.
U HOMEHKJIATypa | CKeJleTa, TeOMETpHYecKass WM yuc-mpauc-u3oMepusi, | XapakTepu3oBaTb  TOMOJIOTUYECKMHA  psf
MOJIOXKECHUS JIBOMHOM CBSI3H, | QJIKCHOB.
MesxKaccoBasi). HoMeHkaTypa ajKkeHoB. O600mare 1 yriyOasaTh 3HaHUS 00 M30MEpUU
. O6bEMHBIE MOAETIH YUC-, MPAHC-N30MEPOB AITKEHOB Ha TIpUMEpe M30MEPHUH ATKEHOB: CTPYKTYpPHOH
U MIPOCTPAHCTBEHHOM.
Ha3piBaTh  alKeHBI B COOTBETCTBHH  C
npaswiiaMu HoMeHksatypel [UPAC.
PazniuaTh rOMOJIOTH M N30MEPHI ATKEHOB
1 Crioco6b1 [TpomblnieHHble CHOCOOBI MOTYYEHUSATKEHOB: KpEeKHUHr | Pasdnnyarh IPOMBIIIJICHHbIE CIOCO0BI
TIOJTyYEHUS QIKaHOB, BXOJMIIMX B COCTaB HE(PTH ¥ TOMYTHOTO | MOJYYEHUS  AJIKEHOB: KPEKHHI  aJKaHOB,
QJIKEHOB HEPTSIHOTO rasa, JeTUAPUPOBaHUE NpeJeNbHbIX | BXOAAUIMX B COCTaB HEPTH U MOIYTHOTO
YTJIEBOAOPO/IOB. HEPTSIHOTO Ta3a, IEerHIpPUPOBAHIE ATKAHOB.

JlaboparopHble CMOCOOBI TMOMYYCHHsI AKEHOB: PEaKIUU
JIIMMUHUPOBAHHUS (JIeraJOreHUPOBaHUE), JeruapaTanus
CIIUPTOB

IIpennarats nabopaTopHbIe CIIOCOOBI
ITOJTy4€HUSI KOHKPETHBIXAJIKAHOB.
@dopmynupoBaTh ~ NpaBuUIO  3alilieBa U
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U JICTAJIOTCHUPOBAHUE TUTAIIOTCHAIKAHOB, a TAKKE
JIETUAPOTaIOTeHUPOBAHNE rajoreHONPOU3BOIHBIX
npeaeabHbIX yrieroaopoaoB.IIpasumno 3aiiena.

. Tlonydenue sTuaeHa U3 3TAHOJA U JI0KA3aTEIbCTBO €ro
HEMpPEACIIbHOTO CTpOeHUs (peakiuu ¢ OpOMHOM BOIOM

3aIIMCHIBATh ypaBHEHUS
COOTBETCTBUM C HUM.
Ha6nronaTe 1 onuchIBaTh J1EMOHCTPAIIMOHHBIN
AKCIIEPUMEHT

peakuuii B

u pactBopoM KMnQOy,)
CaoiicTBa ®u3nuecKue CBOMCTBA AIKEHOB. OnuceiBaTh  B3aUMHOE  BJIMSIHUE  aTOMOB
MIPUMEHEHUE B3aumHoe  BiausiHME ~— aTOMOB B OpPraHMYECKUX | B MOJICKYJIaX AJIKCHOB U ME30MEPHBIH 3 PeKT.
AJIKEHOB MoJiekynax.Me3zomepHslii 3¢ eKT. [IporHo3upoBaTh pPeaKUOHHYIO CIIOCOOHOCTH
[IporHo3 peaxkMOHHON CHOCOOHOCTH aJIKEHOB.MEXaHM3M | QJIKEHOB Ha OCHOBE 3JIEKTPOHHOI'O CTPOEHUS UX
peaxiuit 31eKTpOoPUILHOTO MPUCOCTUHEHUS. MOJIEKYJL.
Peakiiun  mpHCOETMHEHUSIAIIKEHOB:  TaJOTEHUPOBAHUE, | XapaKTepU30BaTh MEXAHU3M PEaKIIUMA
THAPUPOBAHUE, TUAPOTATOTCHUPOBAHWE, TUAPATAUs, | AIEKTPOPHIBHOTO MPUCOETUHEHUS
MMOJIMMEPU3ALIUSL. IIpaBuno MapkoBuukoBa.Peakiinu | (raoreHupoBaHue, THAPHPOBAHHIE,
okucienus ankeHoBKMnO, (peakuust Barnepa) B BoJHO# | ruaporagoreHupoBaHue, rUpaTalus) u
U CEpHOKUCIION Cpefie. peaxKuy NoJIMMEpPU3aLIUH.
[IpuMeHeHre alKeHOB Ha OCHOBE CBOMCTB. CpaBHuBaTh mpaBuja MapKOBHHKOBA U
. BuneodparmeHTsI u Clanabl o TeMe | 3aiileBna.
ypoka.ObecliBeunBaHue JSTUJICHOM OpOMHON BOJBI U | YCTaHaBIUBATh 3aBUCUMOCTh MEXAY
pacTtBopa IepMaHTaHaTa Kanus.['opeHne | CBOMCTBAMM aJIKEHOB U UX TPUMEHEHUEM.
sTuieHa.B3anmoelictBrueankaHoB u | Habmromate, onuceiBaTh W TPOBOAHTH
AJIKEHOBC KOHIIEHTPUPOBAHHOW CEPHOU KHUCIOTOM. XAMHYECKHUMN YKCIIEPUMEHT
JI. O6GHapy:xeHre B KepOCHHE HEMPEEIbHBIX COeTMHEHUN
[IpakTuueckas [Tonyuenne ™MeraHa W OTujeHa U wuccienoBanue wux | CoOmrogaTh MpaBWiia TEXHUKH OE30MACHOCTH
pabora 2 CBOICTB npu pabote ¢ 1abopaTOPHBIM 000PYAOBAHUEM,

HarpeBaTCJIbHbIMU HpI/I60paMI/I, XUMHUYCCKHUMHU

peakTUBaMU. OKOHOMHO U  3KOJOTMYECKU
rpaMOTHO 00paIIaThCsi C HUMHU.

Hccnenosathb CBOICTBa OpraHUYECKUX
BELIECTB.

Habmonate XUMHUYECKHE  SIBICHUS U
buKCcUpoBaTh  pe3yNbTaThl  HaOJIIOJCHHH.
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@DopMyIHpoBaTh BBIBOJBI HA NX OCHOBE

OcCHOBHBIC Crpoenue noammMepoB: MOHOMED, TOJIUMED, deMeHTapHoe | ONMUChIBaTh PEaKlMK MOJIMMEPU3ALUN
MOHSATUS XHMHH | 3B€HO, CTEIICHb IMOJIMMEPH3AIIUU. M MCITOJIb30BaTh MOHATHS XUMHHU
BBICOKOMOJIEKYJ | JIMHeliHble, pa3BeTBIEHHBIE U  ceTyaThie (CIIUTHIC) | BRICOKOMOJEKYIISIPHBIX COSAMHEHUN: MOHOMED,
SIPHBIX nommMepbl.CTepeoperyiipHble M HECTEPEOPETYJISpHBIC | TOJUMEp, JJIEMEHTApHOE 3BEHO, CTCIICHb
COCIUHCHHI MIOJIMMEPHI. MOJIMMEpHU3aLUH, JIMHEWMHBIE, pa3BETBIEHHBIE U
OTHolIeHnE MOJIMMEPOB K HarpeBaHUIO: | ceTYaThIe (CIIMTHIC), ITOTUMEPHI,
TEPMOIUIACTUYHBIC U TEPMOPEAKTUBHBIEC MOJTHUMEPHI. TEPMOIUIACTUYHBIC U TEPMOPEAKTUBHBIE
[Tonmumepbl Ha OCHOBE ATHJICHOBBIX YIJIEBOJIOPOJOB W MX | IMOJMMEPHI, CTEPEOPETYIISIPHBIE U
MIPOU3BOHBIX: MTOJIUATUIIEH, TTOJTUITPOITHIICH, HECTEpEOpEryJsipHbIC MOIUMEPHI.
MOJIUTETPA(QTOPITHIICH U TTOJTMBUHUIXIIOPHI. KnaccudumupoBars moaumMepsl 10 pa3IMuHbIM
JI. O3HakomjieHHE C KOJUICKIIMEH TIOJUMEPOB OCHOBE | PU3HAKAM: M0  CTPOCHHIO, criocodam
STUJICHOBBIX YTIIEBOJOPOJIOB MOJIyYEHUS U OTHOILIEHUIO K HAarPEBaHUIO.
Paznuuare nonumepusanuio u
MOJIMKOHIEHCALIHIO.
XapakTepu30BaTh TMPUMEHCHHUE BAKHECUIITUX
MPEACTABUTEICH  IOJMMEPOB HAa  OCHOBE
STHJICHOBBIX YTJIEBOJOPOIOB u ux
MIPOM3BOIHBIX.
AJIKagVeHsl. Knaccudukanms JVEHOBEIX yIIIeBOIOpOIoB: | ONuUChIBaTh amKaaueHbl Kak yriieBogoponst ¢ | 1,2,3,4,5,6,7
KJaccu(uKalus | U30JMPOBAHHBIE, KyMYJINPOBAaHHBIE U CONPSHKEHHBIE. JBYMsI IBOMHBIMU CBA3SIMHU. 8,9,10,11

U CTpPOEHHUE

Homenkmarypa u wu3omepusi JUEHOBBIX YIJIEBOJIOPOIOB
(MeKKITaCcCOBas, YTIEPOIHOTO CKelleTa, B3aMMHOTI'0
MOJIO’KEHHUS KPAaTHBIX CBSI3€d, TeOMETpUYecKast).

CrpoeHnue conpskEHHbIXAIKAUEHOB.

J.BuneodparmMeHTsl U claiiapl 1Mo Teme ypoka. Mojenu

[Ipemymarate o0myto ¢Gopmyny AUEHOB U
HA3bIBaTh MX B COOTBETCTBHH C MpaBHJIaAMU
Homenknarypsl [lUPAC.
Paznuuate HU30MEPUIO
MEXKKJIaCCOBYIO,

AJIKaIJUCHOB!

MOJIEKYJI aJIKaJInEHOB c W30JIMPOBaHHBIMY, | YIJIEPOJHOIO CKEJIETa, B3aUMHOTO IOJIOKEHUS
KYMYJUPOBaHHBIMH U CONPSKEHHBIMU  JIBOMHBIMU | KPAaTHBIX CBSI3€H, TEOMETPUUYECKYIO.
CBA3SIMU XapakTepu3oBaTb  CTPOCHHE  CONPSKEHHBI
XaJIKaJuEHOB
Crioco0b1 CnocoObl  MOJy4YeHHs] aJKaJAWEHOB: JeruapupoBaHue | CpaBHUBATh XUMHUYECKHE CBOICTBA alKEHOB U
NIOJIyYEHUS, AJIKaHOB, QJIKaJINEHOB.
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CBOICTBA U peakuus JlebeneBa, neruaporajloreHMpoBaHUEAUraloreHa | BoIABIATH 0COOEHHOCTH peakuuu
IPUMEHEHNE JIKQHOB. [OJIMMEPU3ALUH CONPSKEHHBIXATIKAUEHOB.
aJIKaJINCHOB. dusnyeckue CBOWCTBA AUEHOBBIX YIJIEBOJOPOIOB. XapakTepu3oBarh (PU3HYECKHE U XUMHUYECKHUE
XUMUYECKUE  CBOWCTBA  JUEHOBBIX  YIJIEBOJOPOJOB: | CBOMCTBA IMEHOB.
peaKuuy NPUCOCIUHEHUS, OKHUCICHHMS M nosmMepusauuu | OnucsiBaTh HaXO0XJICHHE B IIpUpoOLE
— 1 OCOOEHHOCTHU UX IMPOTEKAHUS. Y IPUMEHEHUE aJIKa/INEHOB.
HaxoxneHne B INpUpone M IPUMEHEHHE AalKaJueHOB. | JlaBaTh XapakTepUCTHKYy TeplneHaM U HX
TeprieHsl. IIPEJICTaBUTENISAM
J.Koarynauuss MJIE4HOTO COKa KaydyKOHOCOB (Mosouas,
olyBaHYMKa WK (Qukyca). Jlemomumepusanus Kaydyka
Y JI0Ka3aTeJIbCTBO HAJIUYUS JBOMHBIX CBS3€H B MOJIEKYJIAX
MOHOMEpOB  (peakuuu ¢ OpOMHOI BOAOH M PacTBOPOM
KMI’]O4)
Kayuyku n Onacromepsl. HarypanbHblii  Kaydyk, Kak HOpOAYKT | XapakTepu3oBaTb Kaydyykd Kak mnponykrsl | 1,2,3,4,5,6,7
pE3UHBI MOJIMMEpHU3alU M30MpEHAa. CuHTeTHYECKHUE | MOTUMEPHU3ALINU CONPSHKEHHBIXATKATUEHOB. 8,9,10,11
Kayuyku:OyragueHoBslii kaydyk (CBK), nuBuHMIOBBIH, | YcTaHaBIUBAThH B3alMOCBS3b MEXIY
M30IPEHOBBIN, XJTOPOIPEHOBHIN, OyTaANEH-CTUPOIbHBII. CTEPEOPETYIAPHOCTBID W DIIACTUYHOCTBIO
Bynkanuzanus kayqykoB: pe3uHbI U S00HHUT. Kay4yKOB.
JX. O3nakomiieHue ¢ kojutekiueil «Kayuyku u pe3suHb» OnwuceiBaTh mpoOieMy CHHTE3a KaydyKOB U
pois C. B. JlebeneBa B e€ perieHuu.
Pasnmuuyarh  cUHTeTHYECKHME  KaydyykKu U
UCXOJHBIE MOHOMEDHI.
XapakTepu3oBaTb  pe3UHY Kak  MPOAYKT
BYJIKAHM3A1[UU KayYyKOB
AJKUHBIL: DONEKTPOHHOE U IPOCTPAHCTBEHHOE CTpoeHHe MOoeKyibl | KoHkpeTnsupoBaTh SP-rudpuan3aiuio
CTpOEHHE aleTUIICHA. opbuTane A MOJIEKYIbI alleTHIICHA.
MOJIEKYIL, I'omonoruyeckuii psii 1 u3oMepust aTKuHOB (yriiepoaHoro | XapakTepu3oBaTb  T'OMOJOTHYECKHH  psj
U30Mepusl, CKeJeTa, MOJOXKEHUS TPOWHOM CBS3M, MEXKKIACCOBas). | aIKKHOB M H3MEHEHHe (u3Myeckux U
HOMEHKIIatypa, | HomeHkiarypa aakuHOB. XUMHUYECKHUX CBOICTB B 3TOM PSAY.
romosiorudecku | CriocoObl MoMy4eHHs alKWHOB: MUposin3 MeraHa (B ToMm | O0o0mare U yrnyOonarh 3HaHUS 00 M30MEepUH
i pan, u YHUClie W OKHUCIUTENbHBIA MNUPOIM3 MPUPOJHOrO rasza), | Ha MpUMepe M30MEpPUHU AJIKUHOB: YIIIEPOIHOTO
CHoCO0BI KapOuIHbIH METOJI, | CKEJIETa,  IOJOXEHUs  TPOMHOM  CBS3H,
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IMMOJIYYCHHA

JErUIPOTAIOT€HUPOBAHUEIUTAION €HAJIKAHOB,
B3aWMO/JICHCTBUE COJICH AalETUJIICHOBBIX YTJIEBOJOPOJOB
(ameTHIICHUI0B) C TajJoreHaJTKaHAMM.

JA. BupeopparMeHTsl U CHAlIBl MO TEME YypOKa.
[Tonyuenue anerunena u3 kapbuaa xanbius. OObEMHBIC
MO/IEJIA aJTIKUHOB

MEXKJIaCCOBOM.

Ha3piBaTh ~ anKWHBI B COOTBETCTBHHM  C
npaBwiamu HoMeHkaaTypsl [UPAC.

Paznuuare roMosioru ¥ M30Mephl ATIKMHOB.
XapakTepu3oBarb CHoCco0bI MOJTyYeHUS
AIKUHOB

CaolicTBa ®Pu3nyecKue CBOMCTBA all€TUIICHOBBIX YIVIEBOJIOPOIOB. IloaTBepk1aTh CBOM IPOTHO3 XUMHUYECKUX
IIPUMEHEHUE Xumuueckue  cBoWcTBa.  PeakuuMum — IPUCOEIMHEHMs | CBOMCTB AJIKUHOB PEAKUMUSMH HPUCOEIUHEHUS,
AJIKUHOB (runpupoBanue, raJIOTeHUPOBAHUE, | BBLACTATH UX OCOOCHHOCTH.
TUAPOTraJIOr€HUPOBAHKE, TUAPATALIMS, TpuMepu3auus | Mcrnonb3oBaTh 3aKOHOMEPHOCTH IPOTEKaHUS
anlermiiena). Peakius KydepoBa u [IpaBuwiio DibTekoBa. | peakiuii IIPUCOETUHEHUS (npaBuio
Kucnornsie CBOMCTBA AJIKUHOB. AUETUICHUBL. | DIBTEKOBA).
Oxkwucnenne ankuHoB: pactBopom KMnO, u ropenue. YcranaBianBarth B3aNMOCBSI3b MEXIY
OO6nacTu mpuMeHEeHUs alleTUJIeHa Ha OCHOBE €ro CBOMCTB. | CTPOGHHEM MOIIEKYJbl  alleTH/eHa M €ro
IIpumenenne romosoros aneruieHa.llosumepsl Ha OCHOBE | KMCIIOTHBIMHM CBOMCTBaMU.
aneruieHa. BunnnaneruneH. XapakTepus3oBaTh peakuuun OKHUCJICHUS:
. Bzaumoneiictere aleTUJICHa c OpOMHOH | TOpeHHE, B3aUMOJICHCTBUE  aleTUICHA C
BOJ01. B3aumoericTBueaneTuiieHa c pactBopoM | pactBopoM KMnOy.
KMnQOg4.I'openune anerwnena.Buneodparmentsl u cnaiiasl | Habmogath ¥ ONMCHIBATH  XUMHYECKHUH
10 TEME YpOKa JKCIIEPUMEHT.
YcraHaBiuBaTh B3aUMOCBS3b MEXKIY
CBOMCTBAMH aLICTUIIEHA U €r0 IPUMEHEHUEM.
XapakTeprus3oBaTh objacTh  MPUMEHEHUS
TOMOJIOTOB all€TUJICHA.
OnuceiBaTh NOJMMEPHI HA OCHOBE allETUJICHA
TEMA 4. APOMATUHYECKHUE YIJIEBOJAOPO/JAbI
ApeHbl: [lepBbie cBeneHMsT 00 AapOMaTHYECKUX COEAMHEHMSX. | XapakTepu3oBaTh OEH30JI KakK MpeaCcTaBUTENs
CTPOCHHE CTpoenre MOJIEKy/Ibl O€H30Ja: €IWHas T-OJIEKTPOHHAs | aPpEHOB M OCOOCHHOCTH  DIEKTPOHHOTO
MOJIEKYIL, CHCTEMa, MJIM apOMAaTHUYECKHIA CEKCTET. CTPOCHHUSI MOJIEKYJbl O€H307a M IMOJyTOPHOU
TOMOJIOTUYECKH | ["'oMOI0ornyeckuit Nsomepus B3aMMHOI0 | CBSA3U.

1 psif, U30Mepus

ps.
pacIoyIOKEHHsI 3aMecTHTeNed B OEH30JbHOM KOJbIIE.

OnuceiBaTh HN30MCPUIO B3aMMHOTI'O
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¥ HOMEHKJIaTypa

Homenknarypa apeHoB.Kcuioibl.

J. Buneodpanrmersl W chaiael Mo TeMe  ypoKa.
[apocTepkHeBble U O0BEMHBIE MOJEIU OEH30JIa U €ro
TOMOJIOTOB

PAcIIOIOKEHHST 3aMECTUTENICH B OEH30JIbHOM
KOJIBIIE.

3anuceiBaTh GOPMYIIBI H30MEPOB U TOMOJIOIOB
OeH30/1a 1 Ha3bIBaTh UX

Croco0xb1 [TpoMbInICHHBIE CHOCOOBI TMOJIydeHUss OeH3oma u ero | Paznwuate uw  onmceiBaTh npombinuieHHble | 1,2,3,4,5,6,7
MOJTyYCHUS TOMOJIOTOB: apoMaTH3alisl ajJKaHOB M ITMKJIOAJIIKAHOB, | U JaOOpaTOpHbIE CIIOCOOBI nonydyenus | 8,9,10,11
apeHoB TpUMEpHU3alusl alleThiIeHa (peakus 3eJIMHCKOTO). OeHzorna.
JlaGopaTopHbie CIIOCOOBI MOJTYYCHUS apeHoB: | OCyIIeCTBIATh IEPEHOC 3HAHUN 00 aKMHAaX Ha
ATKWIMPOBaHUE OCH30J1a, TUPOJIH3 COJICH apOMATHUYECKUX | apeHBI HA IPUMEPE peaKIuu 3eITUHCKOTO
KHUCJIOT.
J1. BuneodparMeHThl U CiaiiIpl 10 TEME ypOKa
CBolicTBa ®dusnyecKue CBONCTBA apeHOB. XapakTepuzoBaTh ¢usmueckue  cmoiictra | 1,2,3,4,5,6,7
OeH3oJia [IporHo3 peakIuMOHHOW CHOCOOHOCTHApEHOB. Peakmuu | OeH30a. 8,9,10,11
IEKTPOPIITLHOTO 3aMeIICHHS u ux | YcTaHaB/IMBaTh B3aMMOCBSI3b MEXTY
MEXaHM3M:TaJIOTEHUPOBAaHUE, AJIKWIHPOBAaHUE (peakius | SIEKTPOHHBIM CTPOEHUEM MOJIEKYJbl OeH307a
Opunens—Kpadrca), HUTpOBaHHE, CyTH(OUPOBAHUE. U €T0 PEeaKIIMOHHON CITIOCOOHOCTBIO.
Peakiun mpucoeIuHEHUS:TUIPUPOBAHKUE, paauKaabHOe | [IporHO3upOBaTh THIBI XMMHUYECKUX PEaKIIUH,
raJioreHupoBaHue. Peakimu OKUCIICHHUS. XapaKTePU3YIOIIHX OeH3oi, u
. PactBopenre  BOEH30Jie  Pa3IMYHBIXOPTAaHMUYECKUX | KOHKPETH3UPOBAThH UX MPUMEpPaMHU.
¥ HEOPTaHUIECKUX BEILIECTB (mampumep,cepsl, | HabmomaTe 1eMOHCTPAIMOHHBIA YKCIIEPUMEHT
nona).O3nakomieHrne c(hu3nUeCKUMU CBOMCTBAMH O€H30Ja | U JIefaTh BEIBOJBI HA €0 OCHOBE
(pacTBOPUMOCTH B BOJIE,IUIOTHOCTh,  TEMIIEpaTypa
IUIaBIEHUS —
BbIIEp)KMBAHME 3alassHHOM amImynbl cOEH30J0M B OaHe
conproM).l'opeHrne OeH307a Ha CTEKISTHHOM TMaJloyKe.
OTtHowenue 06eH3oma k OpoMHO# Boje U pactBopy KMnOg.
Hutposanue Genzona
CsoiicTBa Tomyomn, kak romonor 6en3ona. OcodeHHocTH XuMuueckuX | OmuchBaTh (U3MUECKHUE CBOMCTBA TOMOJIOTOB
TOMOJIOTOB CBOMCTB aNKmI0eH3010B. OpHUEHTAHTHI IEPBOTO U BTOPOTO | OEH30:1a.
OeH3oI1a. pona.BzanMHOe  BIMsSIHME ~ aTOMOB B MOJEKyNax | YCTaHaBIMBATh 3aBHCHUMOCTh MEXAY OOKOBOI
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[Ipumenenue
apeHoB

anKuIOEH30JI0B Ha MpUMepe peakiuy 3amerienus. Peakyn
OKHCIICHHS.

[IpumeHeHre apeHOB Ha OCHOBE UX CBOMCTB.

J. OtHomieHnue Tojiyojia K Boje. PacTBopeHue BTOIyOIIE
Pa3IMYHBIXOPraHMYEeCKUX U HEOPraHWYeCKUX BEIIECTB
(Harpumep,cepsl, noja).006ecBEeYNBaAHNETOIYOJIOM
pactBopa KMNO,4 1 GpoMHOI BOJIBI

HeMbI0 W HApYIIEHHEM  3JICKTPOHHOM
IUIOTHOCTA  CONPSDKEHHOTO — T-00jlaka B
MOJIEKYJIaX TOMOJIOTOB OSH30J1a MOJ1 BIUSHUEM
OPHEHTAHTOB IIEPBOIO M BTOPOT'O PO/Ia.
XapakTeprus3oBaTh B3aMMHOE BIIUSIHUE aTOMOB
B MOJIEKyJIaX ~QJKWIOCH30JI0B Ha MpUMEpe
peaKIMK 3aMEIICHUS U OKUCIICHHSL.
YcraHaBIMBaTh B3aUMOCBSI3U MEX Ty
CBOMCTBaMH TOMOJIOTOB OCH30JIa U 00JIaCTAMU
UX TIPUMEHCHUS.

HabmtoaTe 1 onuchbBaTh JEMOHCTPALIMOHHBIN
OKCIIEPUMEHT

O000mmenue u BrimosTHeHUE TECTOBBIX 3aJaHUl M pEIICHWE 3a7ad Ha | BeIMONHATE TecThl W ynpaxkHeHus, pemats | 1,2,3,4,5,6,7
cUCTeMaTu3alus | BBIBOA (OopMya YIIIEBOAOPOJIOB Pa3IWYHBIX KJIACCOB. | 337a4d MO TEME. 8,9,10,11
3HAHUH 110 Pemenne pacu€rHbiXx 3amau  Ha OCHOBE CBOMCTB | IIpoBOAMTH OLlEHKY COOCTBEHHBIX TOCTHKEHUI
VIIEBOJOPOAAM | YIJIEBOAOPOJOB  pPAa3IMYHBIX  KIACCOB.  BhbINONIHEHUE | B YCBOGHUU TEMBI.
VIPaXHCHUH Ha YCTAaHOBJICHHE TEHETHYECKOW CBs3M | KoppekTupoBaTh CBOM 3HAHHS B COOTBETCTBUU
MEXTY KJ1accaMu YIJIEBOIOPOIOB (LIETIOYKH | C TIIAHUPYEMBIM PE3yIbTaTOM
npeBpaiennii). [logroroska Kk KOHTPOJILHOM paboTe
KonTponbhas pabota 2 mo temam «lIpenenbHble yrieBoaoposl», «HenpeaenbHbie yriaeBoJ0POAbD, «APEHBD»
TEMA 5. IPUPOJAHBIE UCTOYHUKU YI'JIEBOJOPO/J10B Bocnurare
JbHbIE
ACHEKThI
[Tpuponnsrii raz | [Ipupogueiii ra3 u ero cocraB. [IpombinuieHHoe | OMUCHIBaTH MPUPOIHBIN T'a3 Kak ecrecTBeHHywo | 1,2,3,4,5,6,7
Y TIOITYTHBIN UCIIOJIb30BaHUE U IepepadoTKa MPUPOIHOTO Ta3a. CMECh YTJIEBOJOPOIOB. 8,9,10,11

HeTSIHOI ra3

[TorryTHele HedTsHBIE ra3bl U UX nepepaboTka. Dpaxuu
MOMYTHOrO0 HEe(QTSHOTO rasa: ra3oBbli OEH3HMH, NpONaH-
OyTaHOBasi CMeCh M CyXOM ras.

. I"azoBas 3aKHATAIKa c MIPO3PavYHbIM
koprycom.Ilapadun, ero pacTtBopeHue B O€H3MHE H
UCIIApEHHE PACTBOPUTEIEH U3 CMECH

PaznuuaTh NpUpOAHBINA U MOMYTHBIH He(TAHBIE
raspl.

XapakTepHu30BaTh COCTAB MOMYTHBIX HE(PTAHBIX
ra3oB U UX (pakKiuH.

XapakTepu30BaTh O0JACTH MPOMBIIIJIEHHOTO
MIPUMEHEHHUsT MPUPOJHOrO ra3a M IOIMYTHOI'O
HE(TSIHOTO T'a30B U OCHOBHBIE HANPABJICHUS UX
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nepepadoTKH.
Haomronare XUMUYECKUI
OIMCBIBATH €r0 U JEJIaTh BHIBOIbI

9KCIIEPUMEHT,

Heds

HedTp, xax mpupOIHBI HCTOYHUK YIJIEBOAOPOAOB, €&
cocTaB U (pU3HUECKUE CBOICTBA.

YrneBoaopoast KaK npeaMeT MEXTyHAPOIHOTO
COTPYIHUYECTBA U Ba)KHEHIIAas OTpacib HKOHOMHUKH
Poccun.

. Komnexnus
HeTenpoayKTel». BuneodpparmeHTs!,
MpeACTaBICHA o00bBIYa HetH u eé
TpaHcnopTupoBka. BuneodparmeHTs «Hedtsabie
Gakenb», «IKOIOrMYECKHE KaTacTpOoQbl, CBSI3aHHBIE C
pazmuBoM He(dTh». OOpazoBaHue HEPTSIHOW TUIEHKH Ha
MOBEPXHOCTHU BOJIBI U €€ YyCTpaHEeHHE

«Hedtn u
Ha KOTOPBIX

XapakTtepu3oBaTh  (U3UYECKHE  CBOMCTBA
HE(TH U OIUCHIBATh €€ COCTaB.

AprymMeHTupoBaTh  poOJIb  YIJIEBOJOPOAOB
B MEXIYHapOAHOM COTPYHUYECTBE U
skoHOMHKe Poccum u HeEoOXOAMMOCTH
coOUIIOICHUS HOPM 9KOJIOTMYECKON
0e30macHOCTH MpH TPAHCHOPTUPOBKE rasa,

He(TU U HEPTETIPOTYKTOB

[Tpombinennas
nepepaboTka
HeTH

Pextu¢ukamus (dppakunonHas meperonka). Ppakuuu
HeTH: OEH3UHOBAs, IUTPOUHOBAsI, KEPOCUHOBAsI, T30,
ma3yT. ComnspoBble Macia. Bazenun. Ilapadun. I'yapos.
Kpexunr HEPTENPOAYKTOB: TEPMUYECKUH,
KATATUTUYECKHH, TUPOKPEKUHT . Pudopmunr.
[Muknuzanusa. Apomaruzanus./leTOHAIMOHHAs CTOMKOCTH
0eH3nHa. OKTaHOBOE YUCIIO.

. Komnexmus
HedTenpoAyKTh».BuneopparmeHTsl
«Ileperonka HepTH»

«HedTb "

VYcraHaBnuBaTh  BHYTPHUIIPEAMETHBIE — CBSI3U
MEXIYy HU3y4aeMbIM U H3YYCHHBIM YUeOHBIM
MaTepuaioM Ha npumMepe croco0oB
NPOMBIIIJICHHOW — mepepaboTku  HedpTH U
He(TENPOAYKTOB U CIIOCOOaMHM  MOJIyYeHUs
AJIKAaHOB

VYcranaBnuBarthb B3aUMOCBS3b MEXITY
(bu3MYECKUMU  CBOMCTBaMH  KOMIIOHEHTOB
HedTH U criocobamu e€ rnepepadboTKH.
XapakTepu3oBath  peKTHPUKALUIO  HEPTH,
KPEKUHT HEPTENPOLYKTOB U PUPOPMUHT.

VY cTaHaBIMBaTh B3aUMOCBSI3b MEKY COCTAaBOM,
CTpOEHHEM U cBoiicTBamu (pakuuii HedTH
U IpYTUMHU He(dTenpoayKTaMu u ux
MIPUMEHEHHUEM B HAPOJHOM XO35HCTBE.
Paznuuate TepMHMUECKHM, KaTaJUTUYECKUHU
KPEKUHTH W TUAPOKPEKHUHT.

AprymMeHTHpOBAaTh 3aBHCHUMOCTh

1,2,3,4,5,6,7
8,9,10,11
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NETOHAIMOHHON  CTOHMKOCTA  O€H3MHA  OT
CTPOCHMSI MOJIEKYJT €ro KOMIIOHEHTOB U
npeayiaraTh CrocoObl TMOBBIMICHUS OKTaHOBOT'O
qyciia

1 Kamennsrit Haxoxnenue B mnpupoje M COCTaB yrield: KaMEHHbIM | ¥YCcTaHaBIMBaTh B3aUMOCBSI3b MEXKIY
YT OJIb. yrOJIb.aHTPALUT,0yPHIN yTOJb. Ouonorueil (KaMEHHOYTOJNBHBIA MEpPUON) U
[Tpombiniennas | KokcoBanue u ero mpoayKThl: KOKC, KaMEHHOYTOJIbHasl | XMMHEW (KaMEHHBIH yroiib U ero nepepadoTka).
nepepaboTka CMOJIa, HAJICMOJIbHAs BOJIA, KOKCOBBINA ra3. I'azu¢ukanus | XapakTepu3oBaTb KOKCOBaHUE KAMEHHOTO YTJIs
KaMEHHOT' O yris. BoasHol ra3. Karanutuyeckoe ruipypoBaHue yriisd. | M €ro IHPOAYKThI: KOKC, KaMEHHOYTOJIbHas
YIIIA. . Komnexumss «KaMeHHBII Yroiab Y IIPOAYKTBI €ro | CMOJIA, HAJCMOJIbHAS BOJA, KOKCOBBIN Ira3.
nepepaboTKm». PackpbiBaTh 3HaueHHME KOKCa W IPOJYKTOB
Buneodparments «KokcoXuMuieckoe Nponu3BOJCTBOY KOKCOBAHUS B HAPOJTHOM XO35MCTBE
11 TEMA 6. THAPOKCUJICOAEPKALIUE OPTAHUYECKHUE BEIHLIECTBA Bocnurar
eJbHbIE
ACNMEeKTHI
1 Crouprtsr: [TorsiTie 0 cnupTax, wWCTOpHs WX  w3ydeHws. | Onpenenarts NpUHAMICKHOCTh opranmueckux | 1,2,3,4,5,6,7
knaccudukanusa | OyHKIUOHANBHAS THAPOKCUIIbHAS TPYIIA. coenquHeHUN K  ompeaenéHHomy  kiaccy | 8,9,10,11
U CTPOECHHE Knaccugukamuss CcrnuproB:O  THITY  YIJIEBOAOPOIHOTO | CIIUPTOB M UX KOHKPETHOM TpyIIIE.
paaukana (npenenbHEIE, HelpeaelbHbIe, | XapaKTepru30BaTh JJIEKTPOHHOE
apoOMaTHYECKHE), 10 YHUCIY THAPOKCWIBHBIX TPYINI B | U IPOCTPAHCTBEHHOE CTpOCHHE
MoJleKyJe (OAHO- U MHOTOAQTOMHBIE),[10 TUITY YTIIEPOTHOTO | (YHKIIMOHATHHON THIPOKCUIEHOM TPYTIIIHL.
aroma, CBA3aHHOTO C  TUAPOKCWIBHOM  TpyNIou
(mepBUYHBIE, BTOPHUYHBIE, TPETUYHBIE).
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
CIIUPTOB.
. [lapocTep>)KHEBBIEMOAENN  MOJIEKYJ  OJIHOATOMHBIX
Y MHOTOAQTOMHBIX criuptoB. TabauIs!
«Kucnopoaconepxamiye OpraHM4ecKHe COCIUHEHMS» U
«Knaccuduxarms cnuptoB»
1 I'omonormyeckn | ['oMonormyecknii  psA  OPENENbHBIX  OJHOATOMHBIX | XapakTepU30BaATh TOMOJIOTHYECKUI pan
U psin cnuptoB. M3omepus (monokeHus  (PyHKIMOHAIBLHOW | alIKaHOJIOB U BBIBOJUTH MX 00IIyI0 hopmyIy.
QJIIKaHOJIOB:M30M | TPYIIIBL, yIJIEpOJHOTO CKeJeTa, MexkkiaccoBas) U | [IporHo3upoBaTh HM30MEpPHUIO aIKaHOJIOB Ha

epus 1

HOMCHKIJIaTypa aJIKaHOJIOB.

OCHOBC aHaJin3a nx MOJICKYJI n
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HOMEHKJIaTypa JA.BuneodhparMeHTsI 1 claiiapl 10 TEME YpoKa KOHKPETH3UPOBATh IPUMEPAMH.
3anuceBaTh (POPMYIIBI AITKAHOJIOB Pa3IUIHOTO
CTPOCHHMSI W Ha3bpIBaTh WX B COOTBETCTBUU
¢ npasunamu HoMeHkaaTypsl [UPAC
CriocoOBbl OO6mue crmocoObl MOJMy4YeHUs aJIKaHOJIOB: THApATalMs | XapaKTepU30BaTh MPOMBIIIJICHHbIE
MOJTYYeHUS QIKEHOB, THUIPOJHM3 TAJOTCHAIKAHOB, BOCCTAHOBJICHHE | M TaOOPATOPHBIE CIIOCOOBI MOJTy4YEeHUs
CITUPTOB KapOOHWIBbHBIX  coequHeHud.  CrocoObl  MOJy4YeHUs | CHUPTOB.
HEKOTOPBIX AJKAHOJIOB: METWJIOBOTO CHUpPTAa — peakiueil | 3HaTh  cnocoObl  IMOJIydeHHUs ~ Haubolsee
IICJIOYHOTO THUIPOJU3a XJIOPMETaHa M W3 CHHTE3-Ta3a; | 3HAUMMBIXAJIKAHOJIOB
STHJIOBOTO CIUPTa — CIIHUPTOBBIM OpPOKEHHUEM TITFOKO3bI
Y THApaTalyen dTUIeHa; mpornaHnoia-1
— BOCCTaHOBJICHHEM MIPOIMTMOHOBOTO aJbJIeTuaa;
MpoIranoja-2
— TUJIPUPOBAHHUEM alleTOHA U THApATalMel POIMIICHA.
J1. BuneodparMeHTsl U Claiipl 110 TEME ypOoKa
CaoiicTBa du3nyecKue CBOKMCTBA CIUPTOB. BogopoaHas cBs3b. YcranaBianBarth B3alMOCBS3b mexny | 1,2,3,4,5,6,7
CIIUPTOB [IporHo3  peakMOHHOW  CIIOCOOHOCTHM  MpPENENbHBIX | MEKMOJIEKYISIpHONH BojgopoaHoit cBs3pio ¢ | 8,9,10,11
O/IHOATOMHBIX CIHUPTOB M €ro TMOATBEPXKIECHUE TpH | (PU3UUECKUM CBOMCTBAMH CIUPTOB.
PacCCMOTPEHHHM XUMHUYECKHX CBOMCTB CIIUPTOB: KUCJIOTHBIE | Jlenarth BBIBOJIBI 0 3aKOHOMEPHOCTSIX
CBOMCTBA,peakliiil  HYKJICOPWIBHOTO  3aMEIIEHUsS  C | U3BMEHEHUS bu3nIeCcKuX CBOWCTB B
rajoreHoBOI0POJIaMHU, MEXMOJIEKYJIIpHas U | TOMOJIOTHYECKOM PsIy aJIKAHOJIOB.
BHYTPHUMOJIEKYJISIpHAs AeTuapaTanus (MoJydeHHe IPOCThIX | XapakTepu3oBarh oOmue W OCOOCHHBIE
7(UPOB U AIKEHOB), pEaKINH JETUIPUPOBAHUS, OKUCIICHHSI | CBOWCTBAATKAHOIIOB.
U dTEpUPUKALIIH. OrnuceIBaTh MEXaHU3M peakuuu

J. ®usnueckue CBOWCTBA JTaHONA, MponaHona-1,
Oyranomna-1. Bsaumoneiicteue HaTpUs co
cnupToM.B3anmoseiictBuecnupTa ¢ pacTBOPOM JAUXpoMara
Kanus B cepHod kucnore.llomydyenne crmoxHoro sdupa.
[Tonydyenue stuneHa u3 sTtaHona. CpaBHEHHE peakIuii
TOPECHUA OTUIIOBOT'O M IMTPOIMTHUJIOBOT'0 CIIMPTOB

HYKJ'IeO(I)I/IJ'IBHOFO 3aMCIIICHUA.

YcranaBauBaTh TFCHCTUYCCKYIO CBA3b MCKAY
raJIorcHOaJIkaHaMH HW  CIIUPTaMH, aJIKCHaMH
U cnyupTamMu, THAPOKHCHIIBHBIMU U Kap6o-
HHUJIIbHBIMH COCANMHCHUAMU

VYcranaBiauBaTh TFCHCTUYCCKYIO CBA3b MCKAY
raJIorcHoaJikaHaMd M CIIUPTaMH, aJIKCHaMHU
" ClIupTaMu, THAPOKUCUIIBHBIMU

u Kap6OHI/IJ'IBHLIMI/I COCOMHCHUSAMU,
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YIJIeBOJIaMU U CIIUPTaMU

[Tpumenenue Husmme u Bicve ((KUPHBIC) CITUPTHI. YcraHaBnuBaTh B3aUMOCBS3b MEXKITY
CIIUPTOB. Cunrerndeckue mororntue cpeactsa (CMC). CBOMCTBAMH CIIUPTOB U UX IPUMECHEHUEM.
OtnenbHbIC O6nacTy NMpUMEHEHUsI METAaHOJa Ha OCHOBE €r0 CBOWMCTB. | ApryMEHTHUPOBATh CBOIO  YOEXKIEHHOCTH
npencTaBuTeNd | TOKCHYHOCTh MeTaHoJs1a.001acT MPUMEHEHHs STHJIOBOTO | B MaryOHBIX MOCIIEICTBUSIX aJIKOT0JIM3Ma
AJIKaHOJIOB CIIMpTa Ha OCHOBE €r0 CBOMCTB.
AnKOronM3sM  Kak  COIMallbHOE  SIBJIGHHE U  €ro
npoQHIaKTUKA.
J. OOHapyXeHHE OTHJIOBOTO CIUPTa B Pa3IUYHBIX
MPOIYKTaxX C TIOMOIIIBIO nox0(hopMHOI POOBL.
BuneodparmeHnTs! u cnaiiibl o TeMe ypoka
MHuoroatoMubie | ATOMHOCTh ciupToB. [Jmkonu u riunepunbl. M3omepus, | KiaccugunupoBare crnuptel 1o mnpuniuny | 1,2,3,4,5,6,7
CITUPTHI HOMEHKJIaTypa U TMOJY4YeHHE MHOTOATOMHBIX CIHPTOB. | aTOMHOCTH. 8,9,10,11
Oco0eHHOCTH XMMHYECKMX CBOWCTB MHOTOATOMHBIX | [[pOTHO3MpOBAaTh  BHIBI  W30MEPHH  JUIS
cnuproB.KauecTBeHHass peakuus Ha MHOTNOaTOMHBIE | MHOTOATOMHBIX CIIMPTOB Ha OCHOBE COCTaBa UX
CIIUPTEHIL. MOJICKYJT U Ha3bIBATh HX.
OTUJICHTJIMKONb W TJIUIEPUH, Kak MpeACTaBUTENH | Y CTaHABINBATh B3aMMOCBS3U MEXITY
MHOTOaTOMHBIX CIIUPTOB. VX IpuMeHeHue. MOJIyYCHUEM, CBOHCTBAMH W IPHUMCHCHHUEM
J. BzaumopeiicTBue TIUIEpPUHA CO CBEXKEOCAKACHHBIM | MHOTOATOMHBIX  CHUPTOB:  STUJICHIJIMKOIS
Cu(OH),.Pacnio3HaBaHMEBOIHBIX PACTBOPOBIJIMIEPUHA U | U INIMLIEPHHA.
sTanoia.OTHOIIEHNE YTUICHTIIMKOMS U TJNIepyuHa K BoAe | Paco3HaBarth MHOTOaTOMHbBIE CIUPTHI
W OpraHuyeckuM pactBoputTeisiM.BumeodparMeHTsl | | C MOMOIIBI0 KAYECTBEHHOUW peaKIluu.
CITaliIpl TIO TEME ypOKa Habmroate 1 onmuchIBaTh JEMOHCTPAIIMOHHBIN
OKCIIEPUMEHT
[TpakTudeckas HccnenoBaHue CBONCTB CIIUPTOB CobmroiaTh mpaBuiIa TEXHUKH O€30MacHOCTH
pabora 3 npu pabote ¢ 1abopaTOPHBIM 000PYAOBAHUEM,

HarpeBaTCJIbHbIMU HpI/I60paMI/I, XUMHUYCCKHUMHU

peakTUBaMU. ODKOHOMHO U  3KOJOTMYECKU
rpaMOTHO 00paIIaThCsi C HUMHU.

Hccnenosathb CBOICTBa OpraHUYECKUX
BELIECTB.

Habmonate XUMHUYECKHE  SIBICHUS WU
¢buKCcHUpoBaTh  pe3yNbTaThl  HaOJIIOJCHHH.
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@DopMyIHpoBaTh BBIBOJBI HA MX OCHOBE

denosnl

CoctaB ® CTpoeHHE MOJIEKYynabl (heHoma. ATOMHOCTB
¢dbeHoIoB.
I'omosiornueckuin  psn,
(dbeHooB.

CrocoObl  monmyueHus: (eHona: U3 KAMEHHOYTOJbHOM
CMOJIBI, KyMOJIbHBIN CIIOCO0, U3 TaJIOTCHAPSHOB U METOJIOM
IEJIOYHOTO TIJIaBa.

. BuneodparMeHThI U ClIaiapl IO TEME YpOoKa

u30oMepusi U HOMEHKJIaTypa

Paznuuate cnuptel U (eHOIBI,
JIByXaTOMHBIE H T.JI. ()CHOJIBI.
3anuceiBaTh UX (OPMYIIBI M HA3bIBATh (DEHOJIBI.
XapakTepu30BaTh ~ TOMOJIOTHYECKUH  psij
OJIHOATOMHBIX ()EHOJIOB.

YcTaHaBIMBATh TEHETHYECKYIO CBSI3b MEXIY
KJlacCaMH HEOPraHWYEeCKHX COCAMHEHUH Ha
OCHOBE CIIOCOOOB MOJTydeHHsI PeHOIIa

OJIHO-,

CBolicTBa 1
IPUMEHEHHUE
¢dbeHosoB

Ousnueckue cBOMCTBa (heHOTOB. XUMHUECKHE CBOMCTBA
deHoNa: KHUCIOTHBIE CBOWMCTBA, OKHUCIIEHUE, pEaKlUu
AIIEKTPOPUILHOTO 3aMeLICHUS (ranoreHupoBaHUE,
HUTPOBAHUE), MOJIMKOHICHCALIUS.

KauecTBeHHble peaknuu Ha (EHONI: ¢ OpPOMHOW BOJOM
1 pactBopoM xsopuaa xene3a(lll).

[Tpumenenue GeHONOB.

. PactBopumocTs ¢eHosa B Bojie NpH OOBIYHOW |
NOBBIIIEHHON TeMmepaTypax. BreitecHenue ¢enona wu3
deHonsATa HaTpus yroibHOW Kucinotoil.KauecTBeHHBIE
peakiuu Ha (eHon: obecuiBeunBaHuEe OPOMHOM BOJBI U C
pactBopom FeCls. O6ecuBeunBanue pactBopa KMnO,.

XapakTtepu3oBaTb ~ XMMHUYECKHME  CBOMCTBA
¢deHona Ha OCHOBE COCTaBa M CTPOCHHS €ro
MOJIEKYJIbI M B3aWMHOTO BJIUSIHUS aTOMOB B
HEW.

OrnuceIBaTh peakuuu ANEKTPOPHIHHOTO
3aMelieHus B 0EH30JIbHOM KOJIbIIE.
VYcranaBnuBartb 3aBUCUMOCTh MEXIY

IpUMEHEHHEM (EHOIIa U €ro CBOWCTBAMH.
HabmtoaTe 1 onuchbiBaTh JEMOHCTPALIMOHHBIN
JKCIIEPUMEHT

O06o06mIeHNE U
CHCTEMAaTHU3ALUS
3HAHUM 110
CriupTam u

benomy

BeimonHeHne TeCcTOBBIX 3aJaHMM M pELIEHUE 3ahad Ha
BbIBOJI (GOpMYyNl CHOUPTOB (OAHO- U MHOTOATOMHBIX) H
¢denonoB. Perienne pacy€THBIX 3aJad Ha OCHOBE CBOMCTB
cnupToB  (OAHO- U MHOTOaTOMHBIX) U ()EHOJIOB.
Bremonnenune YIpaXHEHUU Ha YCTaHOBJICHHE
FEHETUYECKOM CBS3M MEXIy KJlaccaMu YIJIEBOJIOPOAOB U
TUAPOKCWICOAEPKAIUX ~ OPraHMYECKUX  COCIMHEHUH
(LIeTI0YKH MpeBpalleHuit).

[ToaroroBka Kk KOHTPOJIBHOU paboTe

BreInonHATE TeCThI
3aJa4u 110 TEMC.
HpOBO,Z[I/ITB OLICHKY COOCTBEHHBIX JOCTHKEHHUI
B YCBOCHUU TCMBEI.

KOppCKTI/IpOBaTL CBOM 3HaHHA B COOTBCTCTBUU
C INIAaHUPYEMBIM PE3YJIbTATOM

U YIOpaXKHEHMs, pelarhb

1,2,3,4,5,6,7
8,9,10,11

KonrposnbHas padora 3 no Teme «CrnupThl U (hEHOIBI»
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TEMA 7. AJIBAEI'NIbI U KETOHBI

Bocnurar

eJIbHbIE
ACNEKTHI
AJbpaerunsr: Anpaeruaipl — KapOOHUIIbHBIC OpraHuYecKkue coenuuenus. | OmuceiBaTh coctaB W cTpoeHue Monekyn | 1,2,3,4,5,6,7
TOMOJIOTUYECKH | DJIGKTPOHHOE CTpOEHHWE KapOOHWJIBHOW  ajbJECTHIHOM | albJCTHUIIOB. 8,9,10,11
i psn, ©30Mepusl | TPYIIIBL Pasnmuyare KapOOHWIBHYIO H  aJIbJICTHIHYIO
1 HOMEHKJIaTypa | [OMonorudeckuii  psj  aJbIeTHi0B, WX HM30MEPHUS | | TPYIIIBI.
HOMEHKJIaTypa. XapakTepus3oBaTh TOMOJIOTHYECKUI pan
H.IapoctepkueBeie U Crroapra—bpurieda Momenu | aabAeTUI0B.
anpaeruioB.BuneodparMeHThl U cnaiabl Mo TeMe ypoka [TporHo3upoBaTh H30MEPHUIO ANBJCTHIOB HAa
OCHOBE aHanu3a 1504 MOJIEKYII u
KOHKPETHU3UPOBATh NIPHUMEPaMHU.
3anuceiBaTh (OPMYIBI ANbJACTHAOB U JaBaTh
UM Ha3BaHUS B COOTBETCTBHHM C IIPAaBHIIAMHU
HoMmeHkarypsl [UPAC
CrrocoOsbl [TomydyeHnue anbaeruaoB: OKHCICHHEM YIJIEBOJOPOIOB | XapaKkTepU30BaTh OCHOBHBIE crioco0s! | 1,2,3,4,5,6,7
MOJTyYeHUs (Bakep-mporiecc) u COOTBETCTBYIOIIUX CHUPTOB. | OTYyYEHUS allbJETU/IOB. 8,9,10,11
albICTUI0B [Torydenue abIeruI0B THAPATANNCHATKUHOB, MIUPOJIN30M | Y CTaHABINBATh TCHETUYCCKYIO CBSI3b MEXKIY
KapOOHOBBIX KHCJIOT WJIM UX COJEH, a TakKe IIeNOYHBIM | CIUPTAaMH U albJETHAaMU, YTIEBOAOPOAAMHU
TUAPOIU3OMIUTAIOT€HAIKAHOB. U albJIeTuIaMHM, aJIKHHAMH U aJIbJCTHIaMH.
. BuneodparMeHThI U CIalIbI IO TEME ypOKa. [TpoBoANTH TAOOPATOPHBIE OMBITHI
JI. TlonmyueHue yKCYCHOTO allbJIeTHJa OKHCJICHHEM | C COOJI0IEHUEM MPaBUII TEXHHUKHU
3TaHoJa 0€30MacHOCTH ¥ SKOJOTHYECKH TPaMOTHOTO
oOparreHust ¢ 000pyI0BAaHUEM U PEAKTHUBAMHU.
HabmonaTs XUMHYECKHE SIBJICHUS u
¢ukcupoBaTb  pe3ynbTaThl  HaOIOAECHUU.
@DopMyIHpOBaTH BBIBOJBI HA X OCHOBE
CaoiicTBa Pu3nyecKue CBOMCTBA aIbJETUIO0B. XapakTepru3oBaTb ~ XMMHUYECKHME  CBOMCTBA
MpPUMEHEHNE [Tporuo3 peakimoHHON CIIOCOOHOCTH ambIETHUIOB. aJIbJIETUJIOB HA OCHOBE COCTaBa U CTPOCHHS UX
aJIbJIETUI0B Xumuueckue CBOMCTBA:peaKINH MIPUCOCTUHEHHS | MOJICKYIL.
(umaHoBomOpOAa, THApocynbPuUTa HaTpus, peakTuBa | [[poBOaUTH 1aOOpaTOPHBIE OTBITHI
['punbspa, THJIPUPOBAHUE), peaknuu OKHCJIEHHS | C COOJIIOIEHEM TIPABLT TEXHHUKHU

(«cepebpsiHoro 3epkana» u  komruiekcamu  Meau(Il)),

0C30IMaCHOCTH M DKOJOTHYECKHU I'paMOTHOTI'O
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peaknuy  KOHACHCAIMU(aJIbI0bHAS U KPOTOHOBAs, C
A30TUCTBIMU OCHOBAHUSIMH) U MOJIMKOH/ICHCAIIUH, PEAKIUH
3aMEeNIeHUS TI0 A-YTJIEPOJHOMY aTOMY.

oOparreHust ¢ 000pyI0BaHUEM U PEaKTUBAMHU.
Ha6HIOIIaTB XUMHNYCCKUEC SABJICHUSA n
buKcUpoBaTh  pe3yNbTaThl  HAOJIIOJCHHIA.

. Oxucienne Oe3aipIeruaa Kkucinopoaom | PopMyIUpoBaTh BHIBOIBI HA MX OCHOBE
Bo3ayxa.llonyduenue gpenondopmanbaeruHOro noammMepa.
JI. O3HakomIIeHHE c (bU3mIeCKUMH CBOMCTBaMH
anpIeruoB  (ameranpAerdusi ©W  BOJHBIA  PAacTBOP
dbopmanberuaa). Peaknus «cepedpsTHOTO
3epkana».Peakuus ¢ rugpokcupom  meau(ll)  mpm
HarpeBaHUU
Keronsr: KeroHs! kak KapOOHHIILHBIC COCTUHEHUS. Pasnmuyare anpmeruabl M M30MEPHBIE UM
romoniornuecku | OCOOEHHOCTH cOCTaBa M JJIEKTPOHHOTO CTPOEHUS HX | KETOHBI.
U psii, U30MEpHUs | MOJIEKYIL. XapakTeprus3oBaTh TOMOJIOTHYECKUI pan
u ['omonornyeckuit  psan, H30OMEpUS UM HOMEHKJIATypa | KETOHOB.
HOMCHKJIATypa. | KCTOHOB. [TporHo3upoBaTh BUAB U30MEPHH Ha OCHOBE
CrniocoOsI CrniocoOblI MoTy4eHus: KETOHOB. COCTaBa KETOHOB.
MOJTyYCHUS J.BuneodparMeHThI U CIaM]IBI 10 TEME YPOKa OnuceBaTh CIIOCOOBI TIOTYYSHUS KETOHOB U Ha
KETOHOB TOW OCHOBE YCTaHABJIMBATh T'C€HETHUYECKYIO
CBS3b  MEXAY  KJIacCaMU  OpPraHUYECKHX
COEIMHEHU M.
3anuceiBaTh (POPMYJIBl KETOHOB M JaBaTb UM
Ha3BaHWsI B COOTBETCTBUU C TMpaBUIAMU
HomeHknarypsl [lUPAC.
CBoiicTBa " dusnueckue cBOMCTBA KETOHOB. XapakTtepuszoBath ¢uszndeckue u xummuueckue | 1,2,3,4,5,6,7
MIPUMCHCHUE [TporHo3 peakinOHHON CITIOCOOHOCTH KETOHOB. CBOMCTBA KETOHOB HAa OcHOBe cocrasa u | 8,9,10,11
KETOHOB XYUMUYEeCKHE  CBOMCTBA:  peaklMH  MPUCOCTUHEHHS | CTPOCHHS UX MOJIEKYII.
(mmaHoOBOJMIOpOAa, THApPOCYNIbPUTAa HATPUSA, peakTuBa | [[pOBOIUTH JIAOOPATOPHBIC OIBITHI

I'puHbspa, TUAPUPOBAHNE), PEAKIIMM OKUCICHUS, PEeaKIUH
3aMEIIeHUS 110

Q-yIJIEPOJHOMY aTOMYy.

J.BuneodparMeHTs! U caaiIpl IO TEME ypOKa.
JI.OTHoIIEeHNE alleToHa K Bojie. ALIETOH KaK OpraHMYecKuit
pacTBOPUTEIIb

¢ coOoJeHuEM IIPaBUII TEXHUKHU
0€30MacHOCTH M SKOJOTMYECKH TIPaMOTHOTO
oOparieHus ¢ 060pyI0BaHUEM U PEaKTUBAMH.
Habmonate XUMHYECKHE  SIBICHUA U
¢buKcupoBaTh  pe3ynbTaThl  HaOJIOJCHHM.
®opMyIHpoBaTh BHIBOBI HA NX OCHOBE
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1 [IpakTnueckas HccnenoBanye CBOMCTB ajIbIETUIOB U KETOHOB CobOmrogaTh mpaBWiIa TEXHUKH O€30MMacCHOCTH
pabora 4 npu pabote ¢ 1abopaToOpHBIM 000PYAOBAHUEM,
HarpeBaTeJIbHBIMU MPUOOPAMH, XUMHUYECKUMU
peakTuBaMHU. ODKOHOMHO M  JKOJOTHMYECKH
IPaMOTHO O0paIaThCs C HUMH.
HccnenoBathb CBOICTBA OpPTaHHYECKUX
BEIIECTB.
Habmonate ~ XUMHYECKHE  SIBICHUS U
dbukcupoBaThb  pe3ylnbTaThl  HaOMIOJACHUU.
DopMyIHPOBATH BBIBOJIBI HA NX OCHOBE
13 TEMA 8. KAPBOHOBBIE KHUCJIOTHI U UX TPOU3BO/JAHBIE Bocnurar
eJbHbIe
ACNEeKThI
1 KapOoHoBsie [TonsiTHE O KAPOOHOBBIX KUCIIOTAX. OnuceiBaTh CTpOeHUE KapOOKCWIbHOU Tpymmbl. | 1,2,3,4,5,6,7
KHCIIOTBI: Knaccudukanuss kapOOHOBBIX KHCIOT: 1o mnpupoxae | Kmaccudunuposars kapooHoBblie kuciotsl 1o | 8,9,10,11
KJaccu(uKamusl | yrieBOJOPOTHOTO paJHKala, MO YHCITy KapOOKCHIBHBIX | IPHPOJIE  YIIEBOJOPOAHOTO  pajuKaia, IIo
U CTPOCHHE Tpym. DJEKTPOHHOE u MPOCTPAHCTBEHHOE | YHCTY KApOOKCHIIbHBIX TPYIIIL.
CTPOCHUEKAPOOKCHILHON TPYIIIIHI. XapakTepu30BaTh HAXOXKJICHHE KapOOHOBBIX
KapOoHOBBIE KHCTIOTHI B IPUPO/IE. KHCIIOT B MIPUPOJIE U UX OMOJOTHYECKYIO POJIh
. BuneopparmeHTsl 51 CIIai bl 1o TEME
ypoka.lllapocTep>kHeBbIEMOIE  MOJIEKYJT KapOOHOBBIX
kucaot. Tabmuna «Knaccudukaiys kapOOHOBBIX KUCIOT
1 [TpenenbHbIe ['omonmornyeckuit  psii  MpeneiabHBIX  OJHOOCHOBHBIX | XapaKTepu30BaTh  TOMOJOTHYECKHH  psf
OJTHOOCHOBHBIE | KapOOHOBBIX KHCJIOT. MI30Mepusi 1 HOMEHKIIATYpa. NpeJeNbHBIX ~ OJHOOCHOBHBIX  KapOOHOBBIX
KapOOHOBBIE . ®Pusnueckue CBONCTBA MYpPaBbUHOH, YKCYCHOM, | KUCIIOT.
KHCIIOTHI MATBMUTHHOBOM U CTEAPUHOBOM KHCIIOT. YcTaHaBIMBaTh  3aBUCUMOCTH ~ MEXKIY  HUX

BuneodpanrmMersl u craiiibl o TeMe ypoka

COCTaBOM M (PU3MUECKUMH CBOICTBaMHU.
CBsi3pIBaTh MEXMOJIEKYJIIPHYIO BOJOPOJIHYIO
CBS3b C (PU3UUECKUM CBOMCTBAMHU KUCIIOT.
3anuceIBaTh bopMyIib IIpeAEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
pa3IMYHOTO CTPOECHMS W Ha3blBaTb HUX B
COOTBETCTBUU  C IPABWIAMHM HOMEHKJIATYPbI
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IUPAC

Crioco6b1 [Tony4yenuss kapOOHOBBIX KHCIOT OKHCICHHEMAIKaHOB, | XapakTepu3oBarb oOmme U ocoOeHHbIE
MOJIy4EHUS QJIKEHOB, IEPBUYHBIX CIUPTOB M aJbJAETHIOB, a TAKXKE | CIIOCOOBI MOIYy4YEHUs KApOOHOBBIX KHCIIOT.
KapOOHOBBIX TUIPOJIN30M (TPUTaJIOTE€HAIKAHOB, HUTPUJIOB). VYcraHaBnMBaTh T'€HETUYECKYIO CBSI3b MEXKAY
KHCJIOT [TonydyeHus MypaBbUHOW KHCIOTHl B3aUMOJEHCTBUEM | KADOOHOBBIMM ~ KUCIOTaMH U JIPYTUMHU
rUApOKCUAa HaTpus ¢ okcuaoM yraepoaa (1), ykcycHoii— | kinaccamMu OopraHM4ecKUX COESIUHEHUM
KapOOHMJIMPOBAHUEM METUJIOBOIO CIUpPTAa M OpOoKEeHUEM
3TaHOoJ]a, IPOIMOHOBON —KapOOHMIMPOBAHUEM STUIICHA.
. BuneodbparMeHThl U Claiapl 0 TEME YpoKa
CaoiicTBa ®dusnueckue CBOMCTBA KapOOHOBBIX KHCIIOT, | [IporHo3upoBars XUMHUYECKUE CBOMCTBA
IIPEIENbHbIX 00yCJIOBJIEHHbIE MOJSPHBIMU MaccaMd U BOJOPOJHBIMH | KADOOHOBBIX ~KHUCIOT Ha OCHOBE COCTaBa
OJIHOOCHOBHBIX | CBSI3SIMHU. U CTPOEHUS UX MOJIEKYIL.

KapOOHOBBIX [TporHo3 XHMMHYECKHX CBOMCTB KapOOHOBBIX KkuciHOT. | [loaTBepkaarh 9TH IIPOTHO3bI
KHUCJIOT OO61ue cBoicTBa KUCIIOT. XapaKTepUCTHUKOM  OOmMX U OCOOEHHBIX
Peakiun no yraeBojgopogHoMy pajnukany. OOGpa3oBaHHe | CBOMCTB KApOOHOBBIX KUCIIOT.

(GyHKIMOHATBHBIX TPOM3BOIHBIX. Peakuus srepudukanuu. | [IpoBoanuts nabopaTopHbIe OTIBITHI
OO0pa3oBaHue TaJOreHaHTHIPHUIOB, AHTHJIPUIOB, aMUJIOB, | C COOIIOIEHUEM IIPABUII TEXHUKHU
HUTPUJIOB. 0€30MacCHOCTH ¥ 3KOJIOTUYECKH TI'PaMOTHOIO
. BuneopparmenTs! u ciaiiapl no reMe ypoka.lloaydyenue | oGparieHus ¢ 060py10BaHHEM U peaKTUBAMHU.
YKCYHOU30aMHUJIOBOTO 3pupa. Habmonate XUMHUYECKHE SIBJICHUS u
JI.  O3HakomieHue ¢  (U3NYECKMMU  CBOICTBaMH | GUKCUPOBaTh  PE3yJNbTaThl  HAOJIIOJCHHM.
HEKOTOPBIX  NIPEIENbHBIX  OJHOOCHOBHBIX  KHCIOT: | DOopMynHpoBaTh BHIBOABI HA UX OCHOBE
MYypPaBbUHO, YKCYCHOM, MacCJsHOM. OtHoweHue
pa3IUYHBIX KUCJIOT K Boje.B3aumoneiictBue pactBopa
YKCYCHOM KHCJIOTBI:
— ¢ metaiom (Mg wiu Zn);
— ¢ okcugoMm metaia (CuO);
— ¢ ruapokcuom metamia (Cu(OH), unu Fe(OH)3)
— ¢ coubto (Na;COj3 1 pacTBOpoM MbljIa)
Baxwneitmue MypaBbrHass M yKCycHasi KHUCJIOTHI, Kak mnpeacraButenu | Kimaccudunupoarb kapOOHOBBIE KHCIOTHI IO
NPEJCTaBUTENN | TPEAETbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOTHI. pa3IMYHBIM OCHOBAHUSM.
KapOOHOBBIX [TanbMuTHHOBAasET M CcTeapuHOBas ~ KHUCIOTHI,  Kak | Ha3piBaTh mpencraBuTeNneld OCHOBHBIX TPy
KHCJIOT U UX NPEJCTAaBUTENUBBICIINX  IPEJENbHBIX  OJHOOCHOBHBIX | KADOOHOBBIX  KHCIIOT,  3allUCBIBaTh  HX
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MIPUMEHEHUE KapOOHOBBIX KHUCIIOT. bopmyIIBI, XapaKTepU30BaTh CBOWCTBA,
AxkpuoBast 51 METaKpUIOBast KHUCJIOTBI, KaK | CLIOCOOBI MOJTYYEHUS ¥ IPUMEHCHHE.
MIPEACTaBUTEIMHENPEICTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT.

OienHoBast, JINHOJIEBAs Y JIMHOJICHOBA, KakK

PEICTaBUTENN

BBICIIMX HEMPENCIbHBIX OJHOOCHOBHBIX KapOOHOBBIX

KHUCJIOT.

Bensoiinas u canuuuionas, KakK MIPEACTaBUTEIH

apOMaTUIECKHX KapOOHOBBIX KUCIOT.

JIByXOCHOBHBIE ~KapOOHOBBIE KHCJIOTHI Ha IpHUMEpE

IIaBEJICBOIA.

[IpumeHeHue 1 3HaYeHHE KapOOHOBBIX KHCIIOT.

A. Komnexkumst  opranmyeckux  KuciaoT.OTHOIIECHUE

MIPEACIbHBIX U HENPEACIbHBIX KUCIOT K OpOMHOM BOJE M

pacTBOpY MepMaHTraHaTa Kajws
Comn [Tomryuenue comneil kKapOOHOBBIX KUCIIOT Ha OCHOBE 00mIMX | XapakTepu30BaTh CHOCOOBI MOJIy4eHUs ul|l12345,6,7
KapOOHOBBIX CBOMCTB KHCJIOT: B3aUMOJICHCTBHEM C AaKTUBHBIMH | XUMUYECKHE CBOWCTBa coyeid kapoonoBwix | 8,9,10,11

KuciaoT. Mbuia

MCTalJlaMH, OCHOBHBIMHM OKCHIAaMH, OCHOBAaHHAMH HIIU
COJISIMU.

[Tomyuenue coieil  KapOOHOBBIX  KUCIOTIIETOYHBIM
TUAPOIU3OM CIIOXKHBIX (HUPOB.

XUMUYECKHE CBOWCTBA coOJe KapOOHOBBIX KHUCIOT:
TUAPOIN3 TO KaTHOHY, pEaKIMd HOHHOTO OOMeEHa,

MIAPOJIN3, AJIEKTPOIIU3 BOJAHBIX PACTBOPOB.
Mpeuta. KEcTkoCcTh BOJIBI M CTIOCOOBI €€ YCTpaHEHMUS.
[TpumeHneHue comneil KapOOHOBBIX KHCIIOT.

J. Tlomyuyenne wmpima u3 sxkupa.CpaBHEHHE MOIOIINUX
CBOHCTB X03siicTBeHHOT0 Mbli1a 1 CMC B 3ECTKOM BOJIE

KHCJIOT.
OnuceiBaTh MBIIA Kak HAaTPUCBBIC U KAJIMCBLIC
COJIN KUPHBIX Kap6OHOBBIX KHCJIIOT.

XapakTepu3oBatb  KECTKOCTH  BOABI U
npeziarath

CIocoObI €€ yCTpaHEHUsI.

HaGnromate  XuMUYeckue  SIBIEHUS U
¢ukcupoBaTb  pe3ynbTaThl  HaOIIOACHUU.

cDOpMYJ'II/IpOBaTIJ BBIBOAbI HA KX OCHOBC

CroxHble
3UpHI

CrtpoeHrie MOJIEKYJI, HOMEHKIIATypa M HU30MEPHS CIIOKHBIX
a¢upos. Ux pusndeckue cBoiicTBa.

CnocoObl  MONy4eHUsS  CHOXKHBIX D(QHUPOB:  peakuus
STepU(UKaINY, B3aUMOAECHCTBIE COUPTOB C aHTHJIPHJIAMH

XapakTepru3oBaTb CTPOCHHE, HOMEHKIATYpY,
M30MEPHIO CIIOKHBIX F(UPOB.
OnuceiBaTh (U3NYECKUE CBOMCTBA U CHOCOOBI
MIOJTYYEHHUSI CIIOKHBIX 3(UPOB.
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WIN rajJoreHaHruIpuaMu KHCJIOT peakuuen
MOJIMKOHACHCALIUN Ha npuMepe MOJIyYEHUs
HOJUATUIIEHTepedTaaTa. Xumuueckue CBOMCTBa
CJIO’KHBIX 3(pUPOB: THIPOJIN3 U TOPEHHE.

[TpuMeHeHue CoKHBIX 3(UPOB.

A. Komneknust cnoxsbix 3¢upos. IlapocrepxkHeBble

MOJIENIN MOJIEKYJ CIJIOKHBIX 3(QHUPOB M H30MEPHBIX UM
KapOOHOBBIX KHCHOT. llodydeHue MNPHUATHO MAXHYIIETO
CJI0KHOTO A(upa.

JI. OsznakomiieHne ¢ o0Opa3laMu CIIOXHBIX 3(UPOB.
OTHoO1IEHHE CIOXKHBIX 3(QHUPOB K BOJAE M OPraHUYECKUM
BeulecTBaM (Kpacuteisim).BelBeieHHne KUPHOTO MATHA C
HOMOIIBIO CJIOKHOTO upa

[IporHo3upoBarh  XUMHUYECKHUE CBOICTBa
CIOXKHBIX J3PUPOB U  KOHKPETU3UPOBATH
MIPOrHO3 peaKUsIMU THIPOIN3a U TOPEHUSI.
YcranaBanBaTh B3anMOCBA3b MCKAY
CBOIICTBAMM ¥  IPUMEHEHHEM  CIIOKHBIX
3¢hupoB.

Habmonate XUMHUYECKHE SIBJICHUS u
buKCcHpOBaTh  pE3yNbTAaThl  HAOJIOJACHUU.
@®opMyIHpOBaTh BBIBObI HA UX OCHOBE

Bocku n xupsl

Bocku, wux crpoeHue, CBOWCTBa W KiaccuuKamus:
pacTuTeNbHbIE U )KUBOTHBIE. bromornueckas posib.

Kuppl, uX cTpoeHME W  CBOMCTBA:  OMBUICHHE,
TUAPUPOBAHUE PACTUTENBHBIX )KUPOB.

buonorunueckas poib )KUPOB

3ameHa )KMpPOB B TEXHUKE HEMUILEBBIM ChIPbEM.

. OTHOILIIEHHE CIIMBOYHOTO, MOJICOJTHEUHOT'O, MAITUHHOTO
Macel M MaprapuHa K BOJHBIM pacTBopaMm Opoma
KMnO4.

JI. PacTtBOpMMOCTH JKHpPOB B BOJE U OpPraHUYECKUX
paCTBOPUTENSX

XapakTepru3oBaTh COCTaB U CTPOSHUE BOCKOB
1 )KHPOB.

Ha OCHOBE cocTaBa IIPEICKa3bIBATh
XUMHYCCKHE CBOMCTBA M KOHKPETH3UPOBATH
MIPOTHO3 BAKHEUIITUMU PEAKIIMSMH: OMBUICHHS,
THJIPUPOBAHUS PACTUTEIIBHBIX KHUPOB.
YcraHaBIMBaTh MEKIIPEAMETHBIC CBSI3H MEKITY
XAMUEH U OMOIOTHEN.
PackpeiBaTh  CIIOCOOBI  3aMEHBI
TEXHHUKE HETHILEBBIM ChIPbEM

JKHPOB B

IIpaxTrueckas
pabora 5

HccnenoBaHne CBOMCTB Kap6OHOBLIX KHUCJIOT HU HUX
IMPONU3BOJHBIX

CobmroiaTh mpaBuia TEXHUKH O€30MacHOCTH
pu paboTe ¢ J1abopaTOPHBIM 000PYIOBAaHUEM,
HarpeBaTeNbHBIMU MPUOOPAMH, XUMHUYECKUMU

peakTMBaMu. OKOHOMHO M  OJKOJOTHYECKHU
IPaMOTHO OOpaIIaThCs C HUMH.

HccnegoBathb CBOMCTBa OpTraHUYECKHUX
BEIILIECTB.

HaGmronaTe XUMHUYECKHE SIBIIEHHUS u

(UKCUpPOBATh PE3yIbTATHI

1,2,3,4,5,6,7
8,9,10,11
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O0001eHne n

BrinosiHeHMEe TECTOBBIX 3aJaHU M pEIICHUE 3ajady Ha

BBINONMHATE TECThl M YHOPaKHEHUS, pellaTh

CUCTeMaTH3anus | BBIBOA  (OopMyn ajabpAeruioB, KETOHOB, KapOOHOBBIX | 33a7a4d IO TEME.
3HaHUH IO KHCJIOT, CJIOXKHBIX 3(UpoB. Pemenue pacuérHbix 3ana4 Ha | [IpoBOIUTE OLIEHKY COOCTBEHHBIX JTOCTHKCHHUI
albaCTUIAM, OCHOBE CBOWCTB allbJIETHJIOB, KETOHOB, KapOOHOBBIX | B YCBOSHUH TEMEI.
KETOHAaM, KHCIJIOT, CJOXHBIX 2¢GuUpoB U KuUpoB. Brimonnenne | KoppekTupoBarh cBoM 3HaHUS B COOTBETCTBUH
KapOOHOBBIM YOPOKHEHU Ha YCTAHOBJIEHHWE T€HETHYECKOM CBSI3M | C IUIAHUPYEMBIM PE3yJIbTaToOM
KHUCJIOTaM, MEXIy KJIacCaMH yTJIE€BOAOPOIOB U KHUCIOPOACOACPIKAITUX
CJI0KHBIM OpraHMYECKUX COEAMHEHMH (LEMOYKM MpeBpalleHuil).
aupam u [ToaroToBKa K KOHTPOJIBHOM paboTe
KUPaAM
1 KonrtponbHas pabota 4 1o TemMaM «AJbJIETUIbl U KETOHB, «KapOOHOBBIE KHCIOTHI M UX MPOU3BOIHBIE
10 TEMA 9. YIJIEBOJbI Bocnurar
eJIbHBIE
ACHEKTHI
1 VrieBonsr: CocraB MOJIEKYI YIJIEBOJIOB U UX CTPOEHUE. XapakTepu3oBaTh COCTaB yraesooB | 1,2,3,4,5,6,7
CTPOCHHUE U Knaccudukanus  yriieBoioB: MOHO-AHM-, OJHIO- | | M KiaccudunupoBarb ux 1o  pasnuusaeiM | 8,9,10,11
KJacCU(UKalus | MONHCAaXapubl; KETO3bl U ajbJ03bl; TETPO3bl, MEHTO3BI, | MIPU3HAKAM: MO OTHOILIEHHUIO K THAPOIU3Y, IO
rekco3sl. BoccranaBnuBaroyue M HEBOCCTAHABIMBAIONIINE | COACPKAHUIO KapOOHWIBHOM  TPYIIBI, IO
yraeBobl. buonorndeckas pojb yrieBOJOB M 3HAYCHHE B | YUCIY aTOMOB yIiiepo/ia.
JKM3HH YeJ0BEKa 3anuchBaTh (OPMYJIIBI YTIIEBOIOB U ypaBHEHUS
J. OO6pa3upl yrneBogoB W uznenuii u3 Hux.llomyuenue | rumposmsa.
caxapara KaJbI[Usi W BBIJCIICHHE Caxapo3bl M3 pacTBOpa | YCTaHABIMBATH MEXKIIPEIMETHBIE CBI3U MEXKIY
caxapata kanpius. Tabnuna «Knaccudukanus yrieBoaoBy» | XUMUeH U OUOJIOTHEH.
HaGmonats XUMHYECKHE SIBJICHUSI u
(buUKCUpPOBATh PE3YNbTATHI
1 Momnocaxapuasl. | CTpoeHHe  MOJIEKYJT ~ MOHOCAaXapHJOB Ha TpuUMepe | XapaKTepu3oBaTh OINTHYECKHE H30MEPhI Kak
ITeHTO3BI TJIUIIEPUHOBOTO alIbJIETU/IA. CJICJICTBUEC HAJINY S B MOJIEKYIIe
OnrTryeckre n30MePhl MOHOCAXapUIOB M UX OTPAKEHHE HA | MOHOCAXapHI0B ACCUMETPUYIHOTO aToMa
MUChMeE C oMolkio hopmyn Duriepa. yrieposa.

Pubo3a u nesokcupubosa kak mpeacraBurenu D-meHTO3.
CTpoeHre uX MOJIEKYJ U OMOJIOTHYECKas POJib.

Paznuaate monocaxapumsl L- u D-psina.
OTpaxxaTb CTPOEHHUE MOJIEKYJ MOHOCAXapuI0B
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. BuneodparMeHThI U Claiabl IO TEME YpoKa

¢ momoibeio popmyn dumepa.
Pasnmuyare pubo3y W J1€30KCHpPUOO3Y IO
COCTaBY, CTPOCHUIO M OMOJIOTMYECKON POIIU

Monocaxapuapl. | CTpoeHHe MOJIEKYIbl M (PU3MUECKUE CBOMCTBA TIIIOKO3BI. XapakTtepu3oBaTb  ONTHYECKHE  H30MEpHI
I'exco3b1 [Muknuyeckne GOpMbI TIIOKO3BIM HUX OTPAXEHHE C | TJIIOKO3bl KaK CIIEJCTBUE HAJIWYHUS B MOJIEKYJe
nomoIpio popmyn Xeyopca. [ TUKO3UIHBIN THAPOKCUIL. (- | MOHOCaXapuI0oB  aCHMMCTPHUYHOIO  aroma
D-raroko3a u yriepoja.
[-D-rmoko3a. Pasnmuyare rexco3et D-psima ans o- u f-
Taytomepust Kak pe3ylbTar pPaBHOBECHS B pacTBOpe | IIIOKO3bl.OTpaxkaTh CTPOCHHE MOJIEKYII
TJIFOKO3BI. MOHOCaXapuJa0B C TIOMOIIIBIO hopmyn
ITonyuenue riroko3bl. DOTOCUHTES. Xeyopca.
XMMHUUYECKHE CBOMCTBA: PEAKUMU IO ajbAerugHoi u 1o | PaznnuaTe riuroko3y m (pykTo3y IO COCTaBy,
THIAPOKCHIBHBIM TpynnaM. CIHUPTOBOE, MOJOYHOKUCIOE | CTPOEHUIO M OMOIOTMYECKOM POJIH
Y MacCIISIHOKUCII0€ OpOKEHHUS TIIFOKO3BI.
®pykro3za Kak wu3oMep Ioko3bl.  CTpykTypa U
dbuznyecKkue 1 XuMHUYECKHe CBONCTBRA.
J. BuneodparmeHnTsl u cnaifipl o teme ypoka.Peakius
«cepeOpsiHOTO  3epKajay  JUisl  TIIOKO3bl.  Peakuuu
¢ GYKCHHCEPHUCTON KHCIIOTOM.
JI.  O3nakomnenue ¢  (U3HMYECKMMH  CBOHCTBAMHU
TIIOKO3bl. B3aMMOIECTBHE  TIIFOKO3bI € THAPOKCHUAOM
menu(ll) mpu KOMHaTHOM Temneparype U IpH HarpeBaHUU
Hucaxapu bt Crpoenue monekyn aucaxapunoB. Caxapo3a. Haxoxaenue | Xapakrepu3oBarhb CTpPOCHHUE moutekyn | 1,2,3,4,5,6,7
B npupoze. [Ipon3BoacTBO caxapo3bl U3 caxapHOW CBEKIBI. | AUCAXapuaOoB M 3amucbiBaTh  ypaBHenus | 8,9,10,11
XUMUYECKUE CBOMCTBA CaXapOo3bl. peaKkuuii ruIpoIIn3a.
JlakTo3a 1 ManbTO3a Kak U30Mepbl caxaposbl. MIx cBolicTBa | Pa3nuuare caxapo3bl, MalbTO3bl U JAKTO3Y IO
Y 3Ha4YCHHUE. COCTaBY, CTPOCHHUIO U OMOJIOTUYECKON POJIH.
J. OrtHomIeHHE pacTBOPOB caxapo3bl W MalbTO3bl K | ONHUCHIBATH TMPOMBIIIJIEHHOE MPOU3BOJICTBO
rugpokcuay meau(ll). caxapo3bl U3 CAXapHOU CBEKJIBI
JI. KucnoTHbII ruaposin3 caxapo3bl
ITonmucaxapuael. | CTpoeHne MOJIEKYJT TOJIUCAXAPUIOB. Xapakrtepru3oBaTb  COCTaB M CTPOEHHUE
Kpaxman Kpaxman. CoctaB u cTpoeHHE €ro MoOJeKyl. Amuiosa | Kpaxmana Kak MPOJIyKTa peakiuu
Y aMWIONEKTUH. XWMHYECKHE CBOWCTBA: THUAPONH3 M | MOJMKOHAEHCAIMH (-TJIFOKO3bl, XUMHUYECKUE
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KauecTBeHHass peakuus. HaxoxaeHnme B mpupoze,
[OJIyuYEeHUE Kpaxmajla U ero npumeHeHue. buonorunueckast
pOJIb Kpaxmasa.

. O3HakomiieHHE c (buznmuecKkuMu CBOMCTBaMHU
kpaxmana.lloaydyenune kpaxmMaJlbHOTO Kieicrepa.
JI.KayecTBeHHas peakuys Ha Kpaxmall

cBoiicTBa Kpaxmayia.OmUChIBAaTh T€OMETPHUIO
IIOJIMMEPHBIX LIETIEN Kpaxmalia.
3anuceBaTh yYpaBHEHHUE
THJIpOJIN3a Kpaxmala.
WpeHTudunupoBare Kpaxmaa C HOMOILBIO
Ka4eCTBEHHOU peakIuu

CTylI€eH4aToro

Llemnronosa CrpoeHne MOJIEKYJT LIEITIOI036I. OnuceiBaTh CTPOSHUE TOJUMEPHON IICTIOYKU
CBOICTBa TEIUTFOJIO3BI: 00pa30BaHKUE CIOKHBIX 3()UPOB M | MOJIEKYIIBI IEIUTIONIO3bI, KaK MPOJYKTa PEaKIIUU
MPOJYKTOB AIKIIUPOBAHHMS. MOJIMKOHICHCAIINU [-TITIOKO3BI.
Hutpatsl M ameratsl LEUIIOI03bl— OCHOBA IOIYy4YEeHHs | XapakTepu3oBaTh  XMMHYECKME  CBOMCTBa
B3PBIBYATHIX BEHICCTB H HCKYCCTBEHHBIX BOJIOKOH. LEJUTIONO03bI, €€ HaxoXkJIeHue B MpHUpPOAE U
Haxoxnenne B npupose u €€ OMOJIIOrMYECKas | OHOJOTMYECKYIO POIIb.
poab.IIpuMeHeHue HeTI0I03bI. CpaBHHBAThH Kpaxmall U [EJLTHJI03Y
. O3HakomiieHHE c buznyeckuMu CBOWCTBaMHU
1eJUTI0I03bL. [loTydenne HUTPaToB LEJUTIONO3bI.
JI.O3HaKkoMIIeHHE C KOJUICKIIUEH BOJIOKOH
[TpakTHdeckas HccnenoBanue CBOWCTB yIIICBOIOB CobmoiaTh mpaBuiIa TeXHHKW OezomacHoctH | 1,2,3,4,5,6,7
pabora 6 npu pabote ¢ mabopaTopHbM 0bopyaoBanueM, | 8,9,10,11

HarpeBaTCJIbHBIMU HpI/I60paMI/I, XUMHNYECCKUMU

peakTUBaMU. ODKOHOMHO U  OSKOJOTHYECKU
TPaMOTHO OOpaIaThCsi C HUMH.

HccnenoBaTh CBOICTBa OpPTaHUYECKUX
BEIIIECTB.

Habmiomate ~ XuMHuUeckue  SBIEHUS U

(buKCcUpOBaTh pe3yJbTaThI

O06o06mIeHNE U
CHCTEMAaTHU3aLUS
3HAHUM 110
yriieBoJAam

BeimonHeHne TECTOBBIX 3aJaHUl M pELICHHME 3anad Ha
BbIBOJI (OpMyJT yriieBoJoB. Pemienune pacu€THbIX 3a1a4 Ha
OCHOBE CBOMCTB YIJIEBOZOB. BBINONHEHNE yIpa)KHEHUN Ha
YCTAaHOBJIEHHE TE€HETUYECKOW CBSI3M MEXIy KJaccaMmu
YIJIEBOJIOB U KHACJIOPOJICOIEPKALIUX OpraHMYECKHUX
coenquHeHUl (uemouku mnpeBpaiieHuit). IloaroroBka kK
KOHTPOJIbHOM paboTe

BeimonHATE TecThl U YIIpa)KHCHUS, PpCHIaATb
3aga4u 110 TEMC.

HpOBO,ZLI/ITB OLICHKY COOCTBEHHBIX JOCTHKEHHUI
B YCBOCHUHU TCMBEI.

KOppeKTI/IpOBaTL CBOM 3HaHHA B COOTBCTCTBUU
C INIAaHUPYEMBIM PE3YJIbTATOM
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KontponbHas padoTta 5 1o teme «YTI€BOIbI»

14 TEMA 10. ASOTCOJAEPKAIIUE OPTAHUYECKUE COEJIUHEHUSA Bocnurar
eJbHbIE
ACNEeKThI
1 AMUHBL: [Monstne 06 ammuuax. Knaccudukaiys aMHHOB: 1O YUCITY | XapaKTepu30BaTh CTpocHHE, Kiaccudukarmio, | 1,2,3,4,5,6,7
Kiaccuukanus, | yriaeBoAOPOJAHBIX PAAUKANIOB (IIEPBUYHBIC, BTOPHUYHBIC, | ©30MEPUI0O M HOMEHKJIaTypy anudarudeckux | 8,9,10,11
CTpOEHHUE, TPETUYHbIE) W TO uX npupone (amudaruyeckue, | 1 APOMATHUECKUX AMHUHOB.
u3oMepus u apoMaTHUYECKHE U )KUPHO-APOMATUYECKUE). OnuceiBaTh TOMOJIOTHYECKUE PSIIbI
HOMEHKJIaTypa | DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIN | anu(aTHIECKUX U apOMATUIECKUX AMUHOB.
aAMUHOB. Paznuyarts TOMOJIOTH u HU30MEpbI
lomonoruueckuit  psim, wu30Mepuss ©W  HOMEHKJIATypa | amupaTHYECKHX U apOMaTHUYECKUX aMHHOB
npeenbHbIX aTu(paTUIECKUX aMHHOB.
['omonornueckuii  psax, uW30Mepus H  HOMEHKIATYpa
apoOMaTHUYECKUX aMHUHOB.
. BuneodparMeHThl U Claiipl 10 TEME YpOKa.
JI. 3roToBneHne miapoCTep>KHEBBIX MOJENEH MOJEKYT
MU30MEPHBIX aMUHOB
1 Croco0bl Croco0bl MOJIYYECHHS anpaTHIECKUX aMHUHOB: | XapaKTepu30BaTh CcoCOOBI nonyuenus | 1,2,3,4,5,6,7
MOJTyYEeHUS B3aUMOJICVCTBUEM aMMHaKa co CHUpPTAaMH, | apOMaTHYECKHUX U aIN()aTUIECKUX aMUHOB. 8,9,10,11
aMHHOB B3aMMO/IEIICTBHEMTIaJIOT €HATIKAHOB c aMMMaKoM, | PackpeIBaTh poJib JINYHOCTH B UCTOPHHM XUMUHU
B3aUMOJICVCTBUEM COJIEH AJTKWIIAMMOHUS CO IIETOYAMHU Ha IpUMepe peakuny 3UHHUHA.
Crioco6b1 MOJTy4YeHHUs apOMaTUYECKUX aMMHOB: | YCTaHaB/IMBaTh T'€HETHUUECKYIO B3aHMOCBS3b
BOCCTaHOBJICHIEMapOMAaTHYECKIX HUTPOCOCIMHEHU | MEXIy aJKaHAMH ¥ AaMHHaMH, CIHpPTaMA
(peakuust 3WHMHA), B3aUMOJICHCTBHEM apOMAaTHYECKUX | U aMMHAMH, HUTPOCOEANHEHUSIMA U aMUHAMHU
AMHHOB C TaJieHaJIKaHAMH.
J.BuneodparMeHTsl U CIaliIpl IO TEME ypOKa
1 CgoiicTBa u [TporHo3 peakuMOHHON CIOCOOHOCTH aMMHOB Ha ocHoBe | Ha ocHOBe cocTraBa M CTpPOEHHS MOJIEKYI
pUMEHEeHHE WX DJIEKTPOHHOTO CTPOCHHUSI. AMHUHOB  MPOTHO3MPOBaTh WX  OCHOBHBIC
aMHHOB XUMHUECKHE CBOMCTBa AaMHMHOB, KaK OPraHUYECKHX | CBOMCTBa u HOJTBEPKIATh MIPOTHO3
OoCcHOBaHu#.Peakiun INEKTPOPUIBHOTO 3aMEILEHNS | YPAaBHEHUSMU XUMUYECKUAX PEAKIUN.
apOMAaTUYECKUX aMMHOB, Peakuun OKHCJIeHHUS, | Y CTaHaBINBATh B3aMMOCBSI3U MEX]TY
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ankunupoBaHus. OOpa3oBanue amuI0B. B3aumoneiicTue
aMHHOB C a30THCTOU KHUCIIOTOM.

IIpuMeHeHre aMHHOB Ha OCHOBE CBOMCTB.

J.®uznueckne cBoiicTBa aHwianHA.OTHOIIEHHWE OeH301a
U aHwiMHa ~ KOpomHOW  Boje.KomnekuusaHuInHOBBIX
Kpacurenei.l'openue
MeTuiaamMuHa.BzaumopeiicTBueMeTuiaMuia U aHWIMHA C
BOIOM M kucioTamMu.OKpallMBaHUETKAHEH aHWIMHOBBIMU
KpacuTeIsIMu

CBOMicTBAMH ®  00JacTSIMHU
AaMHWHOB.
PackpbiBaTh poJIb apOMATHYECKHX aMHHOB

B IIPOU3BOJICTBE KpAacUTEIEH

IMIPUMCHCHUA

AMHUHOKHUCIIOTHI:

CTPOCHHE
MOJICKYII,
Kiaccuukanms
Y TIOJTyICHHE

[Monstne o006 amuHOKHUCIOTaX.CTpOCHUE
HOMEHKJIaTypaaMUHOKHUCIIOT.

CriocoObl TONMYYeHHUS AMHHOKHCIIOT: THUAPOIU3 OENKOB,
CHHTE3 Ha OCHOBE TaJIOT€HONPOU3BOJHBIX KapOOHOBBIX
KHCJIOT, IIMAHTHIPUHHBIA CHUHTE3, OMOTEXHOJOTHYECKHIA
c1roco0.

J.I'unponu3 GenKoB ¢ MOMOMIBIO MENCHHA

MOJICKY]l |

XapakTepu3oBaTh CTPOEHHE, KiacCU(HUKALUIO,
M30MEPUI0 U HOMEHKJIATYpy aMHUHOKHCIIOT.
OnuceiBath CIOCOObI IIOJTy4EHUS
AMMHOKHCIIOT.

PackpbiBaTh pOJb aMHUHOKHCIOT B OOMEHE
BEIIIECTB B )KUBBIX OpraHU3Max.
VYcraHaBnuBaTh T'€HETUYECKYIO B3aUMOCBSI3b
MEXy KaOOHOBBIMH KHCIOTaMH

Y aMUHOKHCIIOTAMHU.

Ha ocHoBe aHanmm3a cocTaBa aMHUHOKHUCIOT
IIPOTHO3UPOBATH UX aM(pOTEPHBIE CBOWCTBA

CaoiicTBa 1
IIPUMEHEHUE
AMHUHOKUCIIOT

Puznyeckue cBONCTBa aMUHOKHCIIOT.

AMUHOKHCIOTBI ~ Kak  amMQoTepHble  OpraHu4YecKue
COEIMHEHUS. B3aUMOJEICTBUE C KUCIOTaMH M ILEJI0YaMH,
o0pa3zoBaHue OUITOISTPHOTO HUOHA.

Peaxiun sTepudukaniy 1 KOHICHCALUH.

[lenTuanast cBsI3b M NOJUMENITHIBL.

KauecTBeHHEbIC peakuuu Ha aMUHOKMCIIOTHI:
HUHUTHAPUHOBAS U KCAHTOITPOTEUHOBAHUSI.

[IpumeHeHHe aMUHOKHCIOT U OHOJOTHYecKas poJib
TIENITHIOB.

. O6napyxeHune (yHKIMOHAJIBHBIX T'PYII B MOJIEKYJaX
AMUHOKHCIIOT (Ha npuMepe [JIMIIKHA).
OO6Hapy)KEeHNEaMHHOKHUCIIOT C IIOMOIIbI0 HUHTHJIPUHA.

Ha ocHOBe cocraBa U CTpOEHHS MOJIEKYI
AMUHOKHUCIIOT MPOTHO3UPOBATH 170'¢
ampoTepHble CBOWCTBA U  MOJATBEPKIATh
MPOTHO3 YPABHEHHUSMU XUMHUYECKUX PEAKIUMN.
PackpeiBath poJib MEKMOJIEKYIISIPHOU
JIETUIpaTallui MOJIEKYJI aMUHOKHUCIIOT B
00pa3oBaHUH OETKOBBIX MOJIEKYJ U MOJYYeHUN
MENTUIOB.

YcranaBinuBaTh B3alMOCBS3b MEKY
CBOWMCTBAaMH W NPUMEHEHUEM aMHUHOKHUCIOT U
MENTUIOB.

OOHapyXuBaTb AMHHOKHCJIOTHI C TIOMOIIBIO
HUHTHJIpUHA

1,2,3,4,5,6,7
8,9,10,11
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JI. I3roToBiieHre MoieNied mpoCTeNINXIENTHI0B

benku CTpykTypbsl MoOJIeKyn O€JIKOB: TIepBUYHAs, BTOpUYHAs, | XapaKTepu30BaTh  IOJMMEPHYIO  MHPUPOILY
TpeTUYHAs, YSTBEPTUYHASL. OEIKOB U CTPYKTYPBI UX MOJICKYII.
Cunre3 GENKOB. OnuceiBaTh  (QU3NYECKUE U  XHUMUYECKHUE
CBolicTBa OEJKOB: ACHATYpaIlvs, TUAPOIIN3, KAYECTBEHHBIC | CBOWCTBA OEIKOB.
peaxIuu. Pacnio3naBath Oenku c MTOMOUIbIO
Buonornyeckue pyHkunn OEIKOB. KaueCTBEHHBIX PEaKLIUM.
J. PactBopenme u ocaxacHue OenkoB. J[lenarypaumsi | Ha  ocHOBE  MeEXIpeaMETHBIX CBs3ed ¢
0enkoB.KauecTBeHHbIE peaKIIUU HA OEIIKU. Ouosiorneil packpbiBaTh OMOJIOTUYECKYIO POJIb
JIL. PactBopenue OenKoB B BOJIC u ux | OEJIKOB B )KUBBIX OpPraHU3Max
koaryisinus.OOHapykeHue Oeflka B KYpUHOM SMIE H
MOJIOKE
IIpakTnueckas AMUHBI. AMUHOKHUCIOTHL. benku CobmroiaTh npaBuiIa TEXHUKU O€30M1aCHOCTU
pabora 7 npu paboTe ¢ 1adopaTOPHBIM 000PYIOBAHUEM,
HarpeBaTeIbHBIMU MPUOOPAMH, XHUMHUYECKUMU
peakTUBaMU. ODKOHOMHO U  SKOJOTHYECKU
IPaMOTHO OOpaIaThCsi C HUMHU.
HccnenoBaTh CBOICTBa OpPTaHUYECKUX
BEIIECTB.
Habmonate XUMHUYECKHE SIBIICHUS u
(UKCHPOBATH PE3YIILTATHI
Hyxnennossie ITouste 00 a30TUCTLIX OCHOBAHUX. OnuceiBaTh CTpPOEHHE U CTPYKTyphl Monekyn | 1,2,3,4,5,6,7
KHUCJIOTBI Hyxnewnoseie kucnotel: PHK n JIHK. Hykneotuasl u ux | HykJienHOBBIX KuciaoT. HaseBath cocraBueie | 8,9,10,11

COCTaB.

CpaBuenne JIHK u PHK wu wux ponas B mnepenauu
HACJICJICTBEHHBIX TMPU3HAKOB OPTaHW3MOB U OHMOCHHTE3€
Oernka.

. Monenn JAHK wu pasnmunbix BumoB PHK.OO6pasibr
MPOJIYKTOB MHUTAHUSI W3 TPAHCTEHHBIX (OPM PACTCHHUH W
JKUBOTHBIX;  JIEKAPCTB M NPENAPATOB, U3TOTOBICHHBIX C
MTOMOIIbIO TEHHOW WH)KEHEPUHU

YaCTHU HYKJICOTUAOB 1 KJ'IaCCI/I(bI/ILII/IpOBaTB nux.

CpasuauBats PHK u JTHK.

XapakTeprus3oBaTh POJIb HYKJIEMHOBBIX KHUCJIOT
B Iepeayue HACJEACTBEHHBIX CBOWCTB
OpraHu3MOB

O060061IEHNE U

BrinonHeHne TECTOBBIX 3aJdaHUi U pPECIICHUC 3aJa4 Ha

BEIONMHATE TECTBI H YIIpa)KHCHUSA, PpCHIATh
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cucTeMaTH3alus | BBIBOA — (GOpPMYNIT  a30TCOJEpXKAallMX  OpPraHMYeCKUX | 3aJadd IO TEME.
3HaHUM 110 coequHeHuil. Pemenne pacu€THBIX 3agay Ha OcHOBE | [IpOBOAMTH OIEHKY COOCTBEHHBIX TOCTHIKECHUMN
a30Tco/AepKallld | CBOMCTB ~ aMUHOB M aMHHOKHUCIOT.  BpInosiHeHHe | B yCBOGHUM TEMBI.
M yIpaXHEHUH Ha YCTAHOBJICHHE TEHETHYECKOW CBs3U | KoppeKTupoBaTh CBOM 3HAHHUSI B COOTBETCTBUU
OpPraHMYECKUM | MEXAY KiIaccaMH OpPraHMYECKMX COEAMHEHHMH (LIeTOYKH | C INIAHUPYEMbIM Pe3yIbTaToOM
COEMHECHUSIM npespaiiennii). [loqroroBka Kk KOHTPOIBHON paboTe
1 KonTtposbHast pabota 6 1o Teme «A30TcoJepKaliiue OpraHuyeckie COeJUHEHUS»
1 [lpaktuyeckas | MpeHTH(UKAIMSI OPraHUYECKUX COCTMHEHUN CoOxnronate mpaBWiia TEXHUKHA 0€30MacHOCTH
pabora 8 pu paboTe ¢ J1abopaTOPHBIM 000PYIOBAaHUEM,
HarpeBaTelbHbBIMH TPUOOPAMHU, XUMHUYECKHUMHU
peakTUBaMu. OKOHOMHO M  3KOJOI'MYECKH
IPaMOTHO OOpaIaThCsi C HUMHU.
HccnenoBathb CBOMCTBa OpraHUYEeCcKuX
BELIECTB.
HaGnromate  XuMuYeckue  SIBIGHUS U
(UKCUPOBATH PE3YIIBTATHI
5 O060011eHHEe 3HAaHUH 10 KypCy OPraHUYeCKOH XUMHH
2 HToroBast KOHTpoJIbHAs pabOTa MO KypCy OpraHM4eCcKON XUMUU
102 Hroro
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Oo0masa xumug. 11 kiace

3
Tema ypoka HN3yyaembie BONPOCHI Buabl 1esiTeJIbHOCTH 00y4ar0 M XCH
10 TEMA 1.CTPOEHUE ATOMA. IEPUOJINYECKHM 3AKOHU NEPUOIMUYECKASI CHCTEMA XUMHYECKHX BocnuraTeabHbIE
SQJEMEHTOB JI. U. MEHJAEJIEEBA ACHEKThI
1 | Crpoenue aToma CnoxHoe crpoeHne aroma. JlokaszarenbcTBa | ApryMEHTHPOBaTh  CliokHOe  crpoenwme | 1,2,3,4,5,6,
ATOrO: KAaTOJAHBIE U  PEHTTEHOBCKHWE Jy4yH, | aTOMa  H COCTOATENbHOCTh  paznuuHbix | 7,8,9,10,11
dboTodddexr, panuoakTUBHOCTh. OTKPBITHE | MOJAENEH, OTPAXKAIOIIUX 3TO CTPOCHHUE.

9JIEMEHTApHBIX YACTHUIL: 3JIEKTPOHA U HYKJIOHOB
(nmpotoHOB M HeWTpoHOB). Mogenu TomcoHa,
Pesepdopna, bopa. Ilocrynater bopa. Ctpoenue
aToMa B CBET€ KBAHTOBO-MEXaHUYECKHUX
MIPEACTABICHUH.

. ®otordpdext. Karonusie nyun (31€KTPOHHO-
nmy4yeBble TpyOku). BuneodparmeHntsl u crnaiifsi
o TEME ypoka.llopTperst TomcoHa,
Pezepdopna, bopa

dopMynupoBath 1ocTyiatsl bopa.
XapakTepru3oBaTh KOPIYCKYJISIPHO-
BOJIHOBOM IyaJIU3M 4acTUL MUKPOMUPA
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CTpoeHune aTOMHOTO sipa.
H3otonsl. SnepHsie peakuuu

Hykmonsl (MpOTOHBI W HEUTPOHBI),HYKIUIBI.
[Tonatue 00 wm3o00apax u m3oTomax. SnepHbie
peaKuuu U UX ypaBHEHUS.

. BuneodparMeHTsl W ClAABI
ypoka.lloptpetsl iBanenko u 'anona

o TEMEC

XapakTepru3oBaTh COCTAB aTOMHOIO sjpa.
PaznuuaTh HYKJIOHBI U HYKJIUABI, H300aphl U
H30TOIIBI

DopMyIMpoBaTh COBPEMEHHOE
ONpEACICHUE  MNOHATHA  «XUMHUYECKHUU
JJIEMEHT.

3anuceIBaTh YpaBHEHHUSI sIIEPHBIX peakluui

CocTosiHHE AJIEKTPOHOB B
aToMme.

KopnyckynsipHO-BOJTHOBOM yalli3M 3JIEKTPOHA.
[Tonsitue AIEKTPOHHOMOPOUTATIN u
3JIEKTPOHHOTO O0JIaKa.

S-, p-, d- u f-opouranu. KBantoBsle uncia.
CrpoeHue 3JIeKTPOHHON 000JI0YKH aToMa.

. BuneobparMeHTsl W CIIAWIbl MO  TeME
ypoxa.Monenu opburtanei pa3nuaHoi (OpMBbI

OrnuchIBaTh COCTOSIHUE JIEKTPOHA B aTOME.
Paznuyats MIOHSITUS «OPOUTATIBY
U «QJEKTPOHHOE 00JIaKOM.
Knaccudunuposars opOuTanu u onuchBaTh
Hx.

VYcraHaBnuBaTh ~ B3aUMOCBSI3U
KBAaHTOBBIMU qucjiaMu u
ANEKTPOHHON 000JIOUKH aToMa.
OcylecTBIATh BHYTPUIPEIMETHBIE CBS3H

MEXIY
CTpOSHUEM

C KypCOM OCHOBHOM IIKOJIBI M KypCOM
OPraHNu4eCKON XUMHH
OnexkTpoHHble  KoHurypauuu | [Topsmok 3aI0JTHEHHUS aneKTpoHaMu | OnuchIBaTh CTpOEHHE AIIEKTPOHHBIX
aTOMOB aTOMHBIXOpOUTaJIel B COOTBETCTBUU  C | 000JI0OUEK aTOMOB.
IPUHLIMIIOM MHHMMYMa DHEPIHH, 3anpeToM | 3aluchiBaTh JJIEKTPOHHBIEM 3JIEKTPOHHO-
[Taynu, npaBWIOMXYHJIA, | TpaduUecKue bopMyIbl aTOMOB
npaBmiIoMKII€4KOBCKOTrO. XUMHYECKHX DJIEMEHTOB.
DneKTpOHHBIE (POPMYIIBI aTOMOB M HOHOB.
J. CnexTpsl  NOITIOIIEHUS U HUCIYCKaHUsA
COEIUHEHUN  XMMMYECKHX  DJIEMEHTOB  (C
MIOMOIIBIO CIIEKTPOCKONA)
Crtpoenue aToMa u [Ipennoceinku OTKPBITHSL: paboTs! | OnuCHIBaTHIPEAIOCHUIKH OTKPBITHS
NEPUOANYECKUN 3aKOH IIPEIECTBEHHUKOB, pELIeHNs | IEPUOJINYECKOTO 3aKOHA.
. . MenneneeBa MEXIYHApPOAHOTO Cbh€3Jda XUMHUKOB B T | ApryMeHTHpoBarhk poib juuyHoctu /J[. .
Kapncpys, nuunoctHele kauectBa [JI. . | MenneneeBa B OTKpBITUM NEPUOANYECKOTO
Menneneena. 3aKOHa.
OTtkpbITHE NEPUOANYECKOTO 3akoHa. | POpMyIMPOBaTh NEPUOANYECKUN 3aKOH B
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MeHneneeBckas dhopmynupoBKa
MEPUOINYECKOTO 3aKOHa. B3aumMocBs3b
MEPUOJIMYECKOT0 3aKOHA M TEOPUHM CTPOCHHS
atoMa.CoBpeMeHHas (bopmynupoBKa
MEePUOIMYECKOTr0 3aKOHA.

. Tloptpetribeprienmyca, Jlebepeiinepa,
Heronennca, MenneneeBa.Pa3auyunbie BapuaHThl
TaOIUI TIEPUOJTUYECKON CHUCTEMBI XHUMHUYECKUX
anemenToB/l. Y. MenaeneeBa

COOTBETCTBUM C  BO33PCHUSIMHU
Menneneena u
MPEeACTaBICHUSIMU

A N

COBpPCMCHHBIMU

Crpoenue
nepUOINYecKast
cucrema/l. 1. Menneneena.

aToMa n

B3auMoCBA3p  IEPUOAUYECKOTO  3aKOHA U
nepuogudeckorn  cucreMsl.  [lepuonmueckas
cucrema u ctpoeHue aroma. @U3N4YECKHil CMBICH
CUMBOJIUKH NIEPUOJUYECKON CUCTEMBI.
J.BuneodparMeHTsl U ciaiipl 1o TeMe ypoka

PackpriBathb buznueckuit
MOPSITKOBOTO HOMEpa DJIEMEHTAa,
MepUOo/ia ¥ TPYIIIIHL.

OOBACHATH  NEpPUOAMYECKOE  U3MEHEHHE
CBOWCTB XUMHAYECKHX HIIEMEHTOB
0COOCHHOCTSIMH CTPOCHHS UX aTOMOB

CMBICIT
HOMeEpa

ITomoxxeHus syeMeHTa B
MIEPUOIUYECKON CHUCTEME U €0
cBoiicTBa. 3HaYeHHUE
NEePUOIUYECKOTr0 3aKOHA

W3MmeHeHne CBOMCTB 3JIEMEHTOB B MEPUOJAX U
rpynmnax, Kak (yHKIUS CTPOEHHUS UX aTOMOB.
[TonsTre 00 HEpPruM MOHU3ALMHU U CPOJCTBA K
JJIEKTPOHY.

[leproag4HOCTh MX U3MEHEHUS METaUINYECKUX
U HEMETAJUIMYECKUX CBOMICTB DJJIEMEHTOB B
rpynnax M nepuojax, Kak (pyHKUIHS CTpOEHHS
3JIEKTPOHHBIX 000JI0UYEK aTOMOB.
3HaueHue IIEPUOINYECKOTO
U IEPUOANYECKON CUCTEMBI.

J. OOpa3upl MPOCTBHIX BEIIECTB, OKCHIOB U
TUIPOKCUIOB 3JIEMEHTOB TPETHETO INEPHOAA U
JIEMOHCTPAIINS UX CBOWICTB

3aKOHa

VYcraHaBnMBaTh NEPUOJUYHOCTh U3MEHEHHUS
paanycos aTOMOB,
JJEKTPOOTPULATENBHOCTH  3JIEMEHTOB, X
JHEPIMM HOHU3ALMM M DHEPIUM CPOJCTBA
K DJIEKTPOHY B 3aBUCUMOCTH
OT IIOJIO’KEHHUS DJIEMEHTOB B IIEPUOJAUYECKOU
CUCTEME.

OnucelBaTh  CBOHCTBA  JIEMEHTOB U
00pa30BaHHBIX UMHU BEIIECTB Ha OCHOBAaHUU
UX T0JIOKEHUS B IEPUOIUYECKON CUCTEME.
XapakTepru3oBaTh 3Ha4YCHUE
MIEPUOAUYECKOr0 3aKOHA W MEPUOAUYECKOMN
CHUCTEMBI

O000I11IeHNE U CUCTEMATHA3ALIIS
3HaHui o Teme «CTpoeHue
aroMa. [leproanueckuii 3aKOH 1

BrlnonHeHre TeCTOBBIX 3aJaHMI HA 3HAHHUE
CTPOCHUA aTOMa U 3aKOHOMCPHOCTH U3MCHCHUSA
CBOMCTB 2JIEMEHTOB U O6p8.30BaHHLIX 5009041

BreIoOIHATE TECTH U YIIpa)KHCHUA, pCIIATh
3aa4i U YIIPA)XKHCHHA 11O TEME.
HpOBOIII/ITL OILICHKY COOCTBEHHBIX
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NepuoInYecKasiCucTeEMa
XUMHUUYECKHUX DIIEMEHTOB
J. . MenaeneeBa»

BEIIECTB B 3aBUCUMOCTHU OT IOJIOKECHHUSI
B IIEPUOANYECKON CUCTEME.
[ToaroroBka K KOHTPOJILHOM paboTe

JOCTH>)KEHHUI B YCBOCHUH TEMBI.
KoppekTupoBarb CBOM 3HAHUS B
COOTBETCTBUU C IUIAHUPYEMBIM

pe3yIbTaTOM
1 | KourposnpHasa pabora 1 mo Teme «CrpoeHue aroma. IlepHoaMyecKkuil 3aKOH M IEPHOAMYECKAS CUCTEMA XHUMHUYECKUX
snemenToB JI. Y. MenaeneeBa»
10 TEMA 2. XUMHNYECKASACBA3ZBUCTPOEHUEBEIIECTBA BocnuraTejgbHbIE
ACHEKThI
1 | Monnasg xuMu4deckas CBSA3b [TonstTne o xumuyeckoil cBsi3u. OCHOBHBIC | APTyMEHTHPOBATH obpaszomanue | 1,2,3,4,5,6,78,9,10,11
XapaKTEPUCTUKA XUMHYECKOW CBS3H: DHEPIHs, | XAMUYECKOH  CBSI3M  KaK  pe3ysbTrara
JUIMHA, TUITOJBHBI MOMEHT. B3aUMOJICHCTBUS ~ aTOMOB,  IPHUBOJAIICE
HNonnas  xumuueckas CBSI3b M HOHHBIE | K 00pa30BaHUI0  HOHOB,  MOJEKYTl H
KPUCTA/UIMYECKUE PELIETKU. panukaos.
3aBUCUMOCTh (PU3MUYECKHX CBOKMCTB BemiecTB OT | /laBaTh OCHOBHEIE XapaKTEPUCTUKU
THINA KPUCTAUIMYECKOUN PELIETKH. XUMHUYECKOH CBA3H.
. Kommekmuss KpUCTANIMYECKUX  BeliecTB | PackpniBaTh MeXaHU3M oOpa3zoBaHHs

WOHHOTO CTpPOCHHS, aMOpP(HBIX BEIIECTB U
561 (205051 u3 Hux.Monenu
KPUCTAJUIMYECKUX PEIIETOK C HOHHOM  CBSI3BIO.
BuneodparmeHTs! U cnaipl o TeMe ypoka

WOHHOW XHUMHUYECKOW CBSI3H.

YcTaHaBnuBaTh 3aBUCUMOCTH (DHU3HMUECKUX
CBOWCTB BEILIECTB OT TUIIA KPUCTATUITMYECKOU
peLIeTKr
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KosanenTHas XUMHAYECKas
CBSI3b " MEXaHU3MEI €€
o0OpazoBaHus

Bozoyxnénnoe coctostHue aroma. [lonstue o
KOBaJICHTHOU cBsi3M. OOMEHHBIH MeEXaHU3M
oOpa3zoBaHHs KOBaJICHTHOM CBSI3H.
DNEeKTPOOTPULIATETLHOCTD. Hanpasnennoctb
KOBAJIEHTHOM CBSI3U, €€ KPAaTHOCTh.G- M- CBSI3U.
JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PELIETOK C KOBAJIEHTHOM CBSI3bIO: aTOMHasi M
MOJIEKYJIApHAsl.

3aBUCUMOCTh (PM3UYECKHX CBOWCTB BEIIECTB OT
TUNA KPUCTALIAYECKOUN PEIIeTKU

JA. Monenn MOnEKysn pa3iau4HONd apXUTEKTYpBI.
Mogenu KpUCTaUIMYECKUX BEIIECTB aTOMHOM U
MOJIEKYJIIPHOU CTPYKTYpbI. Konekius BemecTs

OnuceiBaTh KOBAJICHTHYIO CBA3b.
XapakTepuzoBatb €€  OCOOGHHOCTH |
MeXaHU3Mbl 00pa30BaHUsl.
KnaccudunupoBarb KOBaJeHTHYIO —CBS3b
MIO3JIEKTPOOTPULIATEIBHOCTH, KPaTHOCTH U
croco0y nepeKkpbIBaHUs OpOUTAaeH.
VYcraHaBiaMBaTh 3aBHCUMOCTh (DPU3MUECKUX
CBOMCTB BEILECTB OT TUIIA KPUCTATUIMYECKOU
peLIeTKH

aTOMHOT'O " MOJIEKYJIIPHOT'O CTpPOCHUS
" U3JICTUHN N3 HUX

KommiekcHble coeJuHEHUS KommiekcoobpazoBanue " KOMIUIEKCHBIE | XapaKTEepUu30BaTh KOMIIJICKCHEBIC
COCIMHCHHS. Crpoenue KOMIUIEKCHBIX | COGIMHEHUSI W UX CTPOCHUE HA  OCHOBE
COCIMHECHMI . KOMILJIEKCOO00Opa3oBarTeib u | Teopun Bepuepa
KOOPJAMHALIMOHHOE YHCJIO, JINTaHIBI,

BHYTPEHHSIS U BHEIIHSIS cPephl.

. Tloptper Bepuepa. Bupeodparmentsr u
Clanabl o TemMe
ypoka. [lomyueHne KOMIUIEKCHBIX OPraHUYeCKUX
Y HEOPraHWYECKHUX COoelMHEeHMM. [leMoHcTpanus
CYXUX KPUCTAJUIOTHIPATOB

Knaccudukanus u

HOMCHKIJIaTypa KOMIIJICKCHBIX
COEIMHEHUH, TUCCOIMAIUs UX B
pacTtBopax. 3HayeHue

KOMILJIEKCHBIX CO€IUHEHUI

Knaccudukanus KOMIIJIEKCOB:
KaTHOHHBIE, AaHHWOHHBIE H
AKBaKOMIIJIEKCHI, aMMMAaKAaThI,
METAJLIOB. Howmenxkmnarypa
COCNMHEHMH M HX CBOMcTBa. Jluccomuanus
KOMIIJIEKCHBIX COEIMHEHHH. 3HaueHne
KOMIUIEKCHBIX COEIWHEHUM U HUX POJIb B

XenaThl,
HEUTpaJIbHBIE,

KapOOHMIIBI
KOMIUIEKCHBIX

Knaccudunuposatsb
KOMIUIEKCHBIECOETMHEHUS

HazbiBaTh 9TH COE€MHEHMSI B COOTBETCTBUU
¢ npasmiamu HomeHknatypsl IUPAC.
3anuceIBaTh ypaBHEHUS peakuui
JUCCOLMAIMU KOMIUIEKCHBIX COeIMHEHUH.
PackpriBathb poiIb KOMIUIEKCHBIX
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IIPUPOJE.

JI. B3aumoneicTBue MHOTOATOMHBIX CIIUPTOB U
IJIIOKO3Bl € (GeNuHroBo  YKHUIKOCTBIO.
KauecTBeHHBIE peakiiy Ha HOHBI Fe*" u Fe**

COETMHEHU I B XMMHYECKOM
MIPOMBIUIEHHOCTH, IPUPOJIE

aHajmse,

Merammueckas ~ xumuueckas | [Ipupoga xumuyeckoi cBsizu B MeTauiax M | ONMChIBaTh METAUIMYECKYH) XUMHUYECKYIO
CBSI3b crutaBax.  OOmme — QU3MYECKUE  CBOMCTBA | CBS3b.
METAJJIOB: TEMJIO- M 3JIEKTPOIPOBOJHOCTH, | XapakTepuzoBaTh  oOme  Qusudeckue
IUTIACTUYHOCTD, METaJNIMYSCKUIH 0JecK, | CBOMCTBA METAILIIOB.
MarHuTHBIE CBOMCTBA. VYcraHaBnuBaTh 3aBUCHMOCTh MEXIY BUAOM
Meraunueckas KpucTajaanyeckas pelérka u €€ | XMMUYECKOU CBSI3H, TUIIOM
OCOOCHHOCTH, KakK (YHKUUS METaUIMYECKON | KPUCTAUIMYECKON pemETKH HCBOWCTBaMU
CBSI3H. METAJIOB
Jd. Mogenn  KpUCTAUIMYECKHUX  PEMIETOK
METAJJIOB
ArperatHblie cocrosiHus | ['a3pl u razoBble 3akoHbl (boins-Mapuorra, | Xapakrepu3oBaTh arperaTHble COCTOSHUSA

B€IICCTB " (1)330BI)I€ MEpEXOabI

[lapms, I'eit-JIroccaxka). YpaBHenue
MenaneeBa-Knanelipona ais U1eaibHOTO Trasa.
KngkocTu. TekyuecTs, HCTIapEHHUE,
KpUCTAJUIU3ALUA.

Teépnble BemectBa. [lmaBnenne. da3oBbie
nepexoabl. Cyonumanus u aecyonuMarus.
Kunkue kpucrauibl.

[Tima3ma.

A.BuneodpparmenTsl W craiipl MO TeMe
ypoka.Bona B Pa3JIUYHBIX arperaTHbIx
COCTOSIHMSIX U €€ (ha30BBIC MEPEXOIbI.

Bosronka nona 158105 OeH301HOI
kucinotel./Jlnarpamma  «®a30Bble  MEPEXOJIbI

BCIICCTB»

BEIIECTB KaKk (YHKIUIO YCIOBHHA UX
Hax0JICHUS B OKpYKarollel cpejie.
OnuceiBath B3alMOCBS3b (ha3oBBIX
MepeX010B BEUIECTB.

PackpbiBaTh poib  (ha30BBIX MEPEXO0I0B
BELIECTB B IPUPOJIE U UCKYCCTBEHHOM cpenie
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MexmonexyispHble Bonoponnas CBSI3b u e¢ | OnuceIBaTh BONOPOAHYIO CBA3b U Pa3IN4aTh
B3auMoJAeUcTBUA. BomoponHas | pa3HOBHIHOCTH:MEKMOJIEKYJIApHAs U | €€ pa3HOBUIHOCTH.
CBS3b BHYTPUMOJIEKYJIsipHasd. Pusznueckne CcBONCTBaA | XapaKTepU30BaTh 3HAYECHHUE BOJOPOAHBIX
BEILIECTB c BOJIOPOIHOU CBSI3bIO. | CBSI3€H /7Sl OonucaHus (PU3MYECKHX CBOWCTB
EéOuonornueckass  poip B OpraHM3allvy | BEILECTB U OpraHM3aluu CTPYKTYpBI
CTPYKTYp OETIKOB U HYKJIEMHOBBIX KUCIIOT. OMOTIOIUMEPOB.
BannepBaanbcoBO B3aMMOACUCTBUE U €r0 TUIBL | Paznmuyare  TUNBI  MEXMOJEKYJIIPHOTO
OPUEHTALIMOHHOE, HMHYKIIHOHHOE U | B3aUMOJICHCTBHS BEILIECTB.
JUCIIEPCUOHHOE.
. BuaeodhparMeHThI U CHalJIBI 10 TEME YPOKa.
Monenu monekyn JJHK u Genka
[IpakTnueckas [Tonyyenne KOMIIIEKCHBIX OPraHUYECKUX U Cobmo1ath IpaBuiIa TEXHUKH
pabora 1 HEOPraHMYeCKUX COCIUHEHUH U ucciiefioBaHre | 0e30MacHOCTH MpH paboTe ¢ 1a0opaTOpPHBIM
HX CBOMCTB o0opyioBaHuEM, HarpeBaTelIbHbIMU
npubopamMy, XUMHYECKMMM PpPEaKTHUBaMH.
OKOHOMHO M JKOJIOTMYECKH TIPaMOTHO
o0pamaTbcsi C HUMM.
HccnenoBate  CBOMCTBA  KOMIUIEKCHBIX
COCTMHEHUN.
HaGmtonate  XuMuyeckue  gBJIEHUS U
¢ukcupoBaTh pe3yabTaTbl  HAONIOJICHHM.

DopMynHMpOBaTh BBIBOJBI HA X OCHOBE

O000111eHNE U CUCTEMATU3 AU
3HAHUH 110 TEME «XHUMHUYECKAA
CBSI3b M CTPOCHUE BEIIECTBA»

BrimonnHeHHEe TECTOBBIX 3aJaHHil Ha 3HaHHUE

BHJIOB XUMUYECKON CBSI3H, THUTIOB
KPUCTAITNYECKUX PEmETOK,
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS

1 (a30BbIX IEPEXOJIOB.
[ToaroroBka Kk KOHTPOJILHOM paboTe

BBIONMHATE TECTHI M yIpaXXHEHUS, pEIIaTh
3aJ1a4yM 10 TEME.

[TpoBOANTH OlIEHKY COOCTBEHHBIX
JOCTH>KEHHUI B YCBOCHHUH TEMBI.
KoppektupoBaThk cBOM 3HaHUS B
COOTBETCTBHUU C TUIAHUPYEMBIM
pe3yabTaTOM

HOHTpOJII)HaH pa60Ta 2 110 Teme «XUMUYeCcKas CBA3b U CTpO€EHHE BeEIIeCTBaA»

TEMA 3. JUCIIEPCHBIE CUCTEMbI U PACTBOPBI

BocnurareiabHble
ACIEeKThI
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JucniepcHble  CUCTEMBIH

KJIacCU(UKALIUS

ux

XHWMHMUYECKHE BEIIECTBA U CMECH. XHMMHUYECKast
cucteMa. ['OMOreHHbIE U TeTepPOreHHBIE CMECH.
JlucnepcHas cucTeMa:IMCIEPCUOHHAs cpena M
mucnepcHas aza. Knaccudukamnus qucnepcHbIx
CUCTEM.

. BuneodhparMeHTsI U claiibl IO TeME YpOKa.

OnuceiBaTh ~ XHMHUYECKHE
AUCIICPCHBIC B YaCTHOCTHU.
Pa3znuyate TOMOTEHHBIE M TeTEpPOTreHHBIC
CMECH,  JAWCIEPCHOHHYI0  Ccpeay |

JTUCTIEPCHYIO (a3y.
KnaccudunupoBars AUCIIEPCHBIC CHCTEMBI

CHCTEMBI n

OOpasupl  OUCHEPCHBIX  CHCTEeM M HX
XapaKTEepHBIC MPU3HAKHU.

['pyOonucniepcHble CHCTEMBbI Aspozomu.  Ilpomemnentsl.  OMynbcuum UM | XapaKTepu30BaTh rpyboaucnepcHbie
smyinbraropsl. Cycnensun. CeuMeHTaIusl. CUCTEMBI.

. BuneobparMeHTsl W CIIAWIbI O  TeME
ypoka.O0pa3npl  (KOJUICKIIUU)  OBITOBBIX U
MPOMBIIIIEHHBIX a’spo3osei, SMYJIbCUI

U CYCIICH3HUI

OmnwuceiBaTh pojib  a3po30JIeH, AMYIbCUI
U CYCTICH3HWH B NPHUPOJE, Ha NPOU3BOJCTBE
U B OBITY

TOHKOI[I/ICHCPCHBIG CHCTCMbI

Komnouausie pactBopbl. Oddexkr Tunpans.
[Tonyuenue KOJUJTOMIHBIX pacTBOpoB
JMCIIEPCUOHHBIM, KOH/IEHCAIlUOHHBIM u
XUMHUYECKUM CIIOCOOaMH.

3osn u koarynsauus. ['enu u cuHepesuc.
3HaueHue KOJIJIOUTHBIX CHCTEM.

. BuneodparMeHThl U ciaipl 0 TeMe ypokKa.
[IpoxokaeHue ayda cBeTa yepe3 KOJUIOUIHbIE U
UCTHHHBIE pacTBOpbl (3D dext Tunnans).

JI. 3HaKOMCTBO ¢ KOJUICKIMSMH THIIECBHIX,
MEIULUHCKUX Y OMOJIOTHUECKUX TeJiel U 30J1eH.
[TonydyeHne KOJIJIOMTHOTO pacTBOpa XJIOpUIA
xenesa(lll)

OnuceiBaTh TOHKOJIUCIIEPCHBIE CHUCTEMBI U
CIOCOOBI MX TOTYYCHHUSI.

Pa3nuyate 30711 U remy.
XapakTepu3oBaTh
CHHEpe3uC.
PackpbiBaTh pOJIb KOJUIOMIHBIX CHUCTEM B
TpUpoJie, Ha TIPOU3BOJICTBE, B MEAUIIUHE H
OBITY.

KOaryJisiLuio 51

1,2,3,4,5,6,78,9,10,11

PactBopsl. Konnientpanms
pPacTBOPOB U CIOCOOBI €€
BBIPQ)KEHUS

PaCTBopI)I KaK TOMOI'€CHHBIC CUCTEMbI U UX THUIIBI:

MOJICKYJISIPHBIE, MOJIEKYJISIPHO-UOHHBIE,
WOHHEIE.
CriocoOsr BBIPAXKECHUS KOHLIEHTpALUU

pacTBOpoB: O00BEMHAs, MaccoBas W MOJbHas
JONU  PacTBOPEHHOTO  BemiecTBa. MolspHas

XapakTepru30oBaTh pacTBOP KaK TOMOTE€HHYIO

CUCTEMY.
HUcnons3oBath KOJIMYECTBEHHBIE
XapaKTEePUCTUKU coJiepKaHus

pPacTBOPEHHOIO BEIECTBA B PAacTBOPE IpHU
pELICHNN PacUETHBIX 33434
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KOHLIEHTPAaLUs PaCTBOPOB.
. BuneodparmMeHThl U Caiiipl MO TeMe ypoKa.
3aBUCUMOCTb PACTBOPUMOCTH B BOJE TBEPIBIX,

KHUJKUX W Ta3000pa3HbIX  BEHIECTB  OT
Temrepatypsl. Tabmuia pacTBOPHUMOCTH.
[Tonyuenue MEPECHILLIEHHOT O pactBopa
THOCyNIb(aTa  HATPUS U €r0  MTHOBEHHAas
KPUCTAJUIM3aLMS
[IpakTnueckas [IpuroroBnenue pacTBOPOB paznuunoit | CobmroaaTh MpaBuUiIa TEXHUKHU
pabota2 KOHIICHTPALUU 6e3omacHOCTH MpH padore ¢ 1abopaTOPHBIM
o0opynoBaHueM, HarpeBaTeIbHBIMU
nmpudoOpaMu, XUMUYCCKUMH PEaKTUBAMHU.
[TpakTuyeckas Onpenenenue KOHIIEHTpaLu KHMCJIOTH | JKOHOMHO M 3KOJIOTHYECKH ~ TPaMOTHO
pabora 3 TUTPOBAHUEM 00parmarbCs ¢ HUMA.

HaOmomate  XMMHYECKHE  SBJICHUS |
(buKCcUpOBaTh PpE3yAbTATHI  HAOIIOJICHHIA.
@®opmynHupoBaTh BBIBOJIBI HA UX OCHOBE

O00011IeHNE U CUCTEMATH3AIMS
3HaHUU 1o TemMe «J{ucnepcHsie
CHCTEMBI H pacCTBOPbD»

BrmonHenne TeCTOBBIX 3alaHUH Ha 3HAHHE
JUCIIEPCHBIX CUCTEM, PACTBOPUMOCTH, CIIOCOOOB
BBIPAYKEHHS KOHIIEHTPAMK PACTBOPOB.
Pemenue pacu€THpix 3a1au.

[ToaroroBka Kk KOHTPOILHOM paboTe

BrInoHATE TECTHI U yIPa)KHEHUSI, peliaTh
3aJ1a4d 110 TEME.

[TpoBOAUTH OLIEHKY COOCTBEHHBIX
JOCTH>)KEHUI B YCBOCHUH TEMBI.
KoppektupoBaTths cBOM 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pe3yIbTaTOM

Koutponpuasa pabora 3 mo teme «JlmcrepcHble cucTeMbl ¥ PACTBOPHI»

TEMA 4. 3AKOHOMEPHOCTUITPOTEKAHUSIXUMHWYECKUXPEAKIIUMU®U3UKO-XUMHUYECKHNX BocnuraTeiabHbIE
IMPOLLECCOB ACHMEKThI
OCHOBEI XUMHUYECKON | XUMHUYECKasi TEPMOIMHAMHUKA. XapakTepu3oBaTh tepmoauHamuueckyto | 1,2,3,4,5,6,78,9,10,11
TEPMOIMHAMHKH. [Monstue | Tepmonunamuveckass  cuctema.  OTKpBITas, | CUCTEMY.
00 SHTAIBINN 3aKphITas, W30 TMPOBAHHAS CUCTEeMBI. | Pa3mnyarh OTKPHITYIO, 3aKPHITYIO,
BHyTpeHHsIs SHEPTUSI CUCTEMBI. M30JIMPOBAHHYIO TEPMOANHAMHYECKUE
OHTANBNHS, WIA TEIJIOCOACPKAHUE CHCTEMBI. | CHCTEMBI.

IIepBoe Hauasio TepmoaHaMUKH. M30XOpHBIN U

Hcnons30BaTh IOHATHE DHTAIBIMU IS
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n300apHblii  mporecchl.  TepMOXMMHYECKOE | XapaKTepUCTUKU TEIIOCOAEPIKAHNSA
yYpaBHEHHUE. CUCTEMBI.
. BuneodparmenTs! u cnaiifpl o TemMe ypoka | @opMysnupoBaTh 1epBoe Hay4ajo
TEPMOAUHAMUKH.
OnuchiBaTh  M30XOPHBIH W W300apHBIN
IIPOLIECCHI
Onpenenenue TeIoBbIX | OHTanbnusa. CranpapTHas SHTanenud. Pacuér | Padnnuate  XuMHMUYecKHe  peakuuud 110
3 dexToB XMMUYECKHX | SHTAIBIUU peakuuu. 3akoH ['ecca M cieacTBus | TEIIOBOMY 3P eKTy.
peaxkuui. U3 HEro. XapaKkTepru30BaTh YHTAIBIIUIO.
3axoH 'ecca J. Ox3orepMuyeckue Impoueccel Ha npumepe | PopmynupoBaTh 3akoH I'ecca u cieacTBus
pacTBOpEHUs CEpHOM KHMCIIOTBI B | U3 HETO.
BOJIe.DHIOTEpMUYECKHE Tpoliecchl Ha npumMepe | [Ipou3BoauTh pacuér sHTAIbIUU peakluu
pacTBOpPEHUs COJIEH aMMOHUS
Hanpasnenne nporekanus | OHTponus. Btopoe u  Tperbe  Hauana | XapakTepU30BaTh YHTPOIHIO.

XUMUUYecKnX peakiui. [lonsartue
00 ’HTpONUHU

tepmoarHamMuku. CBoOogHas sHeprus [ nooca.
. BuneodparMeHThI U ClIaiiibl IO TEME YpoKa

@opMynHpoBaTh BTOPOE U TPEThE Hayalia
TCPMOANHAMHKHU.

ApryMeHTHpPOBaTh BO3MOKHOCTh
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS
XUMUYECKUX PEaKLUil M MOATBEPXKAATh MX
pacuéramMu

CKOpOCTB XUMHUYCCKUX peaKHI/Iﬁ

ITonsATHE O CKOPOCTU PEAKLIUH.

OHeprus  akTHBallMM M aKTUBUPOBAHHBIN
KOMIUIEKC. ~ 3aKOH  JACWCTBYIOUIMX  Macc.
Kunernueckoe  ypaBHEHME M KOHCTaHTa
CKOPOCTH XMMHUYECKOM peakuuu. Ilopsaok
peaxkuuu.

J. BuneodparMeHThI U ciiaiiibl 10 TEME YpoKa

XapakTepu3oBaTb CKOPOCTb XMMHYECKOU
peakuuu W IOpemiaraTb  €JUHULBL €€
U3MEPEHMUSL.

@opMyIHMpOBATH 3aKOH JACHCTBYIOLIUX MaccC
U OIPEIEIATH IPAHULIBI €r0 IPUMEHUMOCTH

®DakTopsl, BIIMSIOIINAE
Ha CKOPOCTBI'OMOT€HHBIX U
TETEPOreHHBIX pPEAKIUN

@akTOpHI, BIUAIOIIME HA CKOPOCTh TOMOTE€HHON
peakuuu: pupoaa u KOHILICHTpaLus
pearupyromumx BEILIECTB, TEeMIlepaTypa.
Temneparypusiit ko3dduuuent. Ypasuenue C.
AppeHnyca.
DakTopsl, BIIUSIIOIINE

Ha CKOpOCTh

Paznuuare  romo- m
nporeccbl U (hakTopsl,
CKOPOCTh MX TIPOTEKAHUSI.
®opmynupoBath npaBuio  Baurt-I'ododa
Y OTIPEIENISATh TPAHHUIIBI €r0 MPUMEHUMOCTH.
XapakTepu30BaTh OCOOCHHOCTH KHHETHKH

reTeporeHHbIe
BIMSIOIIME Ha
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reTEepOTreHHOMN peaKkuuu:
pearupyromux BeIeCTB U
CONPUKOCHOBEHHS.

. N3yuenue 3aBUCUMOCTH
XUMHUYECKON  peakuud OT  KOHIICHTpaluH
BEILIECTB,  TeMmmepaTrypel  (B3auMOJEUCTBUE
THOCYy/lb(aTa HATpPUsl C CEPHOM KHUCIOTON),
MOBEPXHOCTU  CONPUKOCHOBEHHUS  BEIISCTB
(B3auMmoselicTBre COJISTHOM KHCIIOTBI
CTpaHyJlaMM M TOPOLIKAMH AJTIOMUHUSL WM
IIMHKA)

KOHIICHTPAIIUS
IUIOIAAbL KX

CKOPOCTHU

TeTEPOrcHHbIX XUMHUYCCKHUX peaKuHﬁ

Karanus u xaranusaropsl

OCHOBHBIE MOHATHS KaTaJIUTUYECKOH XUMUH:
KaTaJlu3aTopbl M KaTajlu3, TOMOTE€HHbIH U
reTePOreHHBIN Karajus, IIPOMOTOPBI,
KaTaJIUTHYECKUE bl U HHTUOUTOPBHI.

MexaHu3M IeUCTBUS KaTaln3aTOPOB.

OcHOBHBIE  THUNBI  KaTajau3a:  KUCJIOTHO-
OCHOBHOM, OKHCJIUTCILHO-BOCCTAHOBHUTECIILHBIN,
METaJUIOKOMIUIEKCHBIM M KaTajau3 MeTalljlaMHu,

(hepMEeHTATUBHEIN. DepMEHTHI, KaK
OHMOJIOTHYECKHe KaTaJu3aTopbl 0enKoBoit
MIPUPOABI.

. TIlpoBeneHue KaTalUTUYECKUX PEaKUUU
pa3oKEeHUs MEPOKCHIA BOAOPOAA, TOPEHUS
caxapa, B3aUMOJCHCTBUS HOJAa U AIIOMUHMUS.
Koppo3ust xeneza B BOIHOW cpene ¢
YPOTPOIIMHOM U 6€3 HETO.

XapakTepu3oBaTh KaTalu3 U KaTalu3aTOPBI

Kak (akTopbl YOpaBIEHUS CKOPOCTHIO
XMMHYECKON PEaKIUU.

OnuceiBath MEXaHHU3MBbI rOMO-
,FETEPOrE€HHOr0 1 (hepMEHTATUBHOTO
KaTaJIn30B.

[IpoBoauTH, Ha0II0aTh, ONUCHIBATh
XUMUYECKUM  HKCIIEPUMEHT M JeNaTh

BbIBOJAbI HA €T'0 OCHOBC

JI.  3makomctBo ¢ komtekiumeir CMC,
COJIEP>KaIINX YH3UMBI

XI/IMI/I‘—IeCKOG paBHOBeCI/Ie HOHS[TI/Ie 06 O6paTI/IMI)IX XUMHNYCCKUX OHI/ICBIBaTB XUMHUYCCKOC paBHOBeCI/Ie, KaK
mporeccax.  XUMHYECKOE€  paBHOBECHE U | AMHAMHYECKOE COCTOSIHME  XUMHUYECKOU
KOHCTAHTa paBHOBeCI/IH. CUCTCMBI.
CwMelienue XUMHUYECKOTO paBHoBecust | DopmynupoBats npuHimn Jlelllarenbe u
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H3MEHEHHEM KOHIICHTpaIun BEIICCTB,
W3MEHEHUEM JIaBJICHUS U TEMIIEpaTyphl.
JI.HabmroneHue CMEIIEHUS XUMHUYECKOTO
paBHOBECHUSI B CCTEMaX:

2NO2>N50y, FeCI3+KSCN<—>Fe(SCN)3+ 3KCI

npeaiaraTh CIIOCOOBI
paBHOBECHs]  OOpaTHUMBIX
peakiuii Ha ero OCHOBE.

CMEILEHUS
XUMHUYECKAX

[IpakTnueckas
pabora 4

W3yuenne BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKLIUU

CobmroaTh paBuiIa TEXHUKHU
0€301acHOCTH MPHU paboTe C JaOOPaTOPHBIM
o0opynoBaHueEM, HarpeBaTeIbHBIMU
npubopamMu, XHUMHYECKHMMH pPEaKTHBAMH.
DOKOHOMHO H  3KOJOTMYECKH TPaMOTHO
00pamarbcsi C HUMH.

HaGOmronate  XMMHUYECKHE  SIBJICHUS U
(buKcupoBaTh Ppe3yabTAThl  HAOJIIOJICHHIA.
DopMyTUPOBATH BHIBOJIBI HA UX OCHOBE

12

TEMA 5. XUMHNYECKHUE PEAKIIMA B BOJHbIX PACTBOPAX

BocnurareabHBbIE
ACHEeKThI

Boma kak ciaaOblii 3JEKTPOJIHUT.
Bonxopoansrit [10KA3aTellb.
CaoiicTBa pacTBOpOB
3JIEKTPOJIUTOB

Bona cnabbiii  anektpoiaut. Karmon
ruapokcoHusa.MIoHHOEe  NpOU3BENEHHE  BOBI.
HelitpanpHas, KUCJIOTHas W ILIENOYHASL CPENBI.
[lonstne pH. BomoponHelii  mokasarens.
HNunukaroper.Ponrs pH cpensl B mpuponme u
KU3HM 4eloBeKa. VIOHHbIE peakuyu W yCIOBHS
UX NPOTEKAHMS.

. CpaBHEeHHE 3IEKTPONPOBOJHOCTH PaCTBOPOB
JJIEKTPOJIUTOB. CMmenienne  paBHOBecCHUs
JUCCOLUAlUU  caabbIX KHUCHOT. VHIuKaTtopbl
U U3MEHEHUE X OKPACKH B Pa3HBIX Cpelax.

JI. Peakuuu, uaymnme ¢ oOpa3oBaHHEM OCAJIKa,
raa WIM BOAbI, Ul OpPraHUYECKUX |
HEOPraHWYECKUX AIIEKTPOJIUTOB

XapakTepu3oBaTb  BOAY Kak  ciaObli
JJIEKTPOJIUT U BOJOPOIHBIN ITOKA3ATENb, KaK
KOJIMYECTBEHHYIO  XapaKTEPUCTHKy €€
JUCCOLUALMU U CPENBI PACTBOPA.
PackpbiBaTh ~ CYIIHOCTB  pEakUMd B
pacTBoOpax DJJIEKTPOJIUTOB KaK  pe3yibTaT
B3aUMOJICICTBUS HOHOB.
OTtpaxaTb 3TO € TOMOIIBIO
YPaBHEHHUH.

HOHHBIX

KucnoTen ocHOBaHUSC TO3UIIUU
Pa3HBIX IPEICTABICHAN
u teopuid. [Iporonmurnueckas

Pannue OpCACTaBJICHUA 0
OCHOBAHUIX.
Kucnmorel m ocHOBaHusg ¢ MO3UIMMu TCOpUU

KHUCJIOTax u

XapakTepu3oBaTh KHCJIOTHI, KaK
COEMHEHMS], Pa3JIMYHbIe [0 COCTaBy, TUIY
00pa3yIOMIMXCSl TPU  AIEKTPOIUTUYECKON

1,2,3,4,5,6,7,8,9,10,11
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Teopus ANEKTPOIIUTUYECKON TUCCOLIUAIIH. JUCCOLMAIIMM HMOHOB, a TaKXe C MO3ULUI
Teopus KuCIOT M OCHOBaHMM bpeHcTena— | IPOTOHHOM TEOPHH.
Jloypu. ComnpsikEHHbIE KHCIOTHI U OCHOBaHHS. | YCTaHAaBIUBAaTh CONPSDKEHHOCTh — KHCIIOT
AMGpOTUTHL. 1 OCHOBaHUM.
. BuneobparmeHTsl U ciaiiapl o Teme ypoka | OmuceiBaTh aMGOIHTHI
Heoprannueckue Krnaccudukanus KHCIOT H  CIIOCOOBI ux | XapakTepu3oBarTh KJIACCHU(PUKAIUIO
U OPTaHUYECKUE KUCIIOTHI B MOJIy4EHUS. OpPraHMYECKUX U HEOPraHWYEeCKUX KHUCIIOT,
CBETE TEOPUH OOme XMMHYECKUE CBOWCTBA OPTaHUYECKUX M | OCHOBHBIE CITOCOOBI X MOMYYCHHS U 001IHe
INEKTPOIUTUYECKOM HEOPraHUYECKUX KHCIIOT: peaxkuuu C | XMMHUYECKHE CBOWCTBAa B CBETE TEOPUHU
JUCCOLUALIUU METallJIaMH, C OKCHJaMHU U THUIPOKCHJAMU | 3JIEKTPOJUTHUYECKON JUCCOLMAIUN

H IIp OTOJINTHYECKOM TCOPUU

METaJUIOB, C COJISIMH, CO CIIUPTaMHU.
OxucauTenbHble CBOMCTBA KOHIIEHTPUPOBAHHOM
CEpPHOU U a30THOM KUCIIOT.
J.  BzaumopeiicTBue
a30THOM W  CEpHOM  KHUCIOT, a TaKxke
pa30aBICHHONH Aa30THOM KHCIOTBI C MEIBIO.
Peakuus «cepeOpsiHOTO 3epkanay i
MYPAaBbUHOM KHCIIOTBHI.

JI. CBoiicTBa CONSIHOM, pa30aBIeHHON CEPHOU U
YKCYCHOM KHCIIOT

KOHIICHTPUPOBAHHBIX

Y IPOTOJIUTHYECKON TEOPHH.
Boigensate 0coOEHHOCTH peakuuii CepHOM
Y a30THOM KUCJIOT

IIpakTrueckas
paborta 5

I/ICCJ'IGI[OBaHI/Ie CBONCTB
OpPraHn4€CKUX KUCIIOT

MHHCPAJIBbHBIX u

Cobnronate npaBuiIa TEeXHUKHU
0e30MmacHOCTH IpU paboTe ¢ 1adopaTOPHBIM
000opyJI0BaHUEM, HarpeBaTeIbHbIMU
npubopamMH, XHUMHYECKHMH pPEaKTHBaMH.
OKOHOMHO M 3KOJOTMYECKH TI'PaMOTHO
oOparniaThbCcsi ¢ HUMHU.

HabGmtogate  XuMHueckue  SBICHUS U
(¢ukcupoBaTh pe3yibTaThl  HAOJIOIECHUH.
@DopMyIupoBaTh BHIBOJIBI HA UX OCHOBE
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Heopranunueckue

Y OPraHUYECKHE OCHOBAHUS B
CBETE TEOPUHM DIICKTPO-
JIMTUYCCKOM AUCCOIUAIINHT

Y MPOTOJIMTHYECKON TEOPUH

Knaccudukanmsi ocHoBaHWUW ©  CIOCOOBI HX
MOJTYyYEHUSI.

OO6mmue XUMHUYECKUE CBOICTBa
HIeJI0Yei: peakiui ¢ KUCIOTaMHU, KUCIOTHBIMU U
aMOTEPHBIMUOKCUAAMH, COJISIMH, HEKOTOPBIMH
MeTaJUlaMH U HEMETaJUIaMH, C OPraHUYeCKUMHU
BElIECTBAMHU (TamouonpoN3BOAHBIMU
yTIICBOJIOPOJIOB, denomom,
KUpaMu ). XUMHUYECKHE
CBOMCTBAHEPACTBOPUMBIX OCHOBAHUM: peaKIUU
C KHCJOTaMH, peaKuuu  pa3iokKeHUus U
KOMILIEKCOOOpa30BaHUsI.

XuMudeckue CBOIiCTBa OECKHUCIOPOIHBIX
OCHOBAaHUI (ammuaka u aMHUHOB):
B3aMMO/ICIICTBHE C BOJON M KUCIOTaMH.
JA.B3zanmoneiicTBue aMMHaka U METHJIIAMUHA C
XJIOpoBOoOpoAOoM U Bojou. Ilomyuenue
CBOMCTBa pacTBOpa TUAPOKCH/IA HATPUSI.

JI. BsaumopeiicTBHe THAPOKCHAA HATpUi C
comsimu:  cyabparom wmemu(Ill) m  xmopumom
amMoHus1. [lomyueHue u CBOMCTBa rMApOKCHAA
meau(Il)

Knaccudunuponatsb OpraHu4ecKue
1 HEOPTaHUYECKUE OCHOBAHMUS.
XapakTepu3oBaTh CIIOCOOBI IOJIy4EHHs U
CBOMCTBAa WIEJIIOYEH, HEPACTBOPUMBIX U
0ECKHUCIOPOAHBIX OCHOBAHUIB CBeTe
TEOPUU DIIEKTPOJIUTUYECKON JUCCOLUALIUN
U IIPOTOJIMTHYECKON TEOpUU

Comu B CBETE
AJIEKTPOJIUTHYECKON
JACCOLIMALAN

TEOpUU

Knaccudukanus COJIEHOpraHUYECKUI U
HEOPraHMYECKUX KUCIIOT.

OCHOBHBIE CTIOCOOBI MOTYYEHUS COJIEH.
XHWMHMYECKHE CBOMCTBA COJIEH: PA3JIOKEHUE ITPU
HarpeBaHuM, B3aMMOJEHCTBHE C KHCIOTaMU H
IeJI04YaMU, IPYTUMU COJISIMHU.

XKeéctkocTh BOABI M CLIOCOOBI €€ YCTpaHEeHHUS.

J. IlomydyeHne MpulIa U HM3y4EHHE CPENBl €r0
pacTBOpa MHIUKATOPAMH.

JI. CBoiicTBa pacTBOpOB coneil cynabdara menu
u xnopuna xeneza(l1l)

XapakTepu3oBaTh KIAaCCU(PUKALUIO Ccoeit
OpFaHI/I'-IGCKI/IX nu HCOpFaHI/I‘IeCKI/IX KHCIIOT,
OCHOBHBIE CTIIOCOOBI UX TMOJTYYEHHS U 00IHe
XUMHUYECKHE CBOMCTBA CoOJiei B CBeTe
TEOPHUH IEKTPOIUTUUECKON TUCCOIUAIUY.
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[IpakTnueckas [Tonyuenue coneit paznuuabiMu criocobamu u | CoOmronath MpaBuIa TEXHUKH
pabota 6 UCCIIE/IOBAaHUE UX CBOWMCTB 6e3omacHOCTH TpH padore ¢ 1abopaTOPHBIM
o0opynoBaHueM, HarpeBaTeIbHBIMU
npubopamMy, XUMHYECKHMH pPEaKTHBaMH.
DKOHOMHO M JKOJIOTMYECKH TIPaMOTHO
o0paraTeCsi C HUMHU.
HabGmronate  XuMuyeckue  SIBICHUA U
(GuKCcUpOBaTh PpE3yAbTAThl  HAOIIOJICHHA.
@DopMyIMPOBAThH BBIBOJBI HA UX OCHOBE
IM'aaponus Heoprannueckux | [lonstue rugposnusa. OnuceiBath THApONM3 Kak obmewnnsri | 1,2,3,4,5,6,7,8,9,10,11
COETMHEHU N l'upponus comeit u  ero  kimaccuukamus: | mporecc.
00paTUMBIF U HEOOpaTHMBIA, MO0 aHWOHY H 1O | OTpaXkaTh €ro C MOMOIIBIO YPAaBHEHHIA.
KaTUOHY, CTYIEHYAThIH. Pa3znuyath TUIBI THAPOIIK3A.
Ycunenne wu  noxaeineHue  obparumoro | IlpenckassiBaTh peakiuio Cpeabl BOAHBIX
THIPOJIU3A. PacTBOpOB coJieit
HeoGpaTumsrit TUIPOJIU3 OMHAPHBIX
COCTUHEHUH.
. T'maponus3  xapOboHaToB,  CcynbpaToB U
CIJIUKATOB  IIEJIOYHBIX METaJUIOB, HHUTpaTa
ceunna(Il) unu nuHka, XJI0pUAa AMMOHHSL.
JI. UccnenoBanue cpebl paCTBOPOB € MOMOILBIO
WHJIMKATOPHOM Oymaru
[IpakTuyeckas I'maposnns opraHndyeckux u Heopranmdeckux | CoGmonaTh npaBuiIa TEeXHUKHU
pabora 7 COEIMHEHU I 0e30MmacHOCTH IIpU paboTe ¢ 1abopaTOPHBIM
000pyZI0BaHUEM, HarpeBaTeIbHBIMU
npubopamMH, XHUMHYECKHMH pPEaKTHBAMH.
OKOHOMHO M JKOJIOTMYECKH TIPaMOTHO

oOparniaTbCcsi ¢ HUMHU.

HabGmogate  XumMHueckue  SBICHUS U
¢ukcupoBaTh Ppe3yibTaThl HAOJIOIEHUH.
@DopMyIMpPOBaTh BBIBOJbI HA UX OCHOBE

O00011eHNEe U CUCTEMATU3ALIHS
3HaHUH 110 TEMaM

BrinmosiHeHHe TECTOBBIX 3aJaHWil Ha 3HAHUE
TEPMOJIMHAMUKHU, CKOpPOCTH XUMHUYECKHUX

BEITOIHATE TECTHI 1 YIIpaXXHCHUA, pCIIATh
3aga4u I10 TCMC.
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«3aKOHOMEPHOCTHU MPOTEKAHUS
XAMHYECKHUX PEaKUUi U
(U3UKO-XUMHYECKUX
MIPOLECCOB» U

«XUMMHYECKHUE PEAKIIUH B
BOJIHBIX PACTBOPax»

peaxuui, XUMHYECKOTO paBHOBeECHS,
XUMHYECKUX CBOWCTB M CIOCOOOB TOTYYCHHS
KHCJIOT, OCHOBAaHUM M cojie. Pacuér sHTaNsIMN
peakimu udHeprus ['nu60ca.

[ToaroroBka K KOHTPOJILHOM paboTe

[IpoBOANTH OLIEHKY COOCTBEHHBIX
JOCTH>KEHHUI B YCBOCHUU TEMBI.
KoppektupoBatb cBOM 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pe3ylbTaToM

HOHTpOJII:HaH pa60Ta 4 o TeMmaM «3aKOHOMepHOCTI/I IMPOTCKAaHUA XUMHYCCKUX peaKHI/Iﬁ n (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX IpoueccoB»
1 «XUMHYECKHE pC€aKlu B BOOAHBIX paCTBOPAX»

TEMA 6. OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIEITPOLHECCHI

BocnuraTeabHble
ACIMMEKTHI

OxucauTenpHo-
BOCCTAHOBUTEJIBHBIE PEAKLUN U
METO/IbI COCTaBJICHUSA ux
ypaBHEHUU

[TousiTue 00 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pPCaKIUAgX. CreneHb OKHCJICHHS. Hpoueccm
OKHCJICHHA U BOCCTaAaHOBJICHHA.

Baxuerime OKUCIUTENN U BOCCTAHOBUTEIIH.
MeTton snekTpoHHOTro OanaHca Jjisi COCTaBICHUS
YPaBHEHUHOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKiui.

Metoapl HOHHO-3JIEKTPOHHOTO Oayianca (MeTox
MOJTypeaKIINiA). OKuCIUTENBHO-
BOCCTAaHOBUTEJIbHbBIE TTOTEHIIUAIIBI.

. Boccranosnenue okcuma meau(ll) yrmem u
BOJOpOAOM. BoccraHoBiIEHNE UXpomara Kajus
STUJIOBBIM COUPTOM. OKHCIHUTENbHBIE CBOKWCTBA
nuxpomara kanug. OKucieHue — anpaeruja
B KapOOHOBYIO KUCIIOTY (peakius «cepeOpsHOro
3epKaja» WIM peakuus ¢ THIPOKCHIOM
meau(1l)).

JI.B3anMoieicTBHE METAJIOB ¢ HEMETAJIaMH, a
TaKK€ € pacTBOpaMM  COJ€M M KHUCJOT.
B3anMopeicTBre KOHLIEHTPUPOBAHHBIX CEPHOMN
U @30THOM KHCIOT € MeIbt0.OKUCIUTENbHbBIE
CBOMCTBA NepMaHraHata Kajusi B Pa3IUYHbBIX

OnuceIBaTh OKUCJIUTENILHO-
BOCCTAHOBUTEJbHBIC peakiuu. OTIn4aTh UX
OT peakuii oOMeHa.

3anuchiBaTh ~ yPAaBHEHUS  OKHUCIUTENIBHO-
BOCCTAaHOBUTCIIBHBIX peaKuHﬁ C IIOMOUIIBIO
METOZOB  JJIEKTpOHHOro  OamaHca u
MIOJTypEaKLIAM.

XapaKTepI/BOBaTL OKHUCJIHUTCIIBHO-
BOCCTAaHOBHTCIIbHBIC ITIOTCHIIMAJIBI

1,2,3,4,5,6,7,8,9,10,11
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cpenax

DIEeKTPOIN3

[lonatne »onekTpoim3a Kak OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHOIO MpOIlecca, MPOTEKAIOIIETO
Ha 3JIEKTPOJIaX.

DNEKTPOIU3 PACILIIABOB JIEKTPOIUTOB.
DJNEeKTPOJIN3  pPacTBOPOB  3JIEKTPOJIUTOB  C
WHEPTHBIMU JIEKTPOIaMH.

DJNEeKTPOIN3 PACTBOPOB DIEKTPOJUTOB C H
aKTUBHBIM aHOJOM.

[TpakTuyeckoe 3HAYCHHE NIEKTPOJIN3A:
ANEKTPOXUMHUYECKOE  TOJyYeHHUE  BEIIECTB,
AIIEKTPOXUMHUYECKass OYHUCTKa (paduHUPOBAHKE)
METaJIJIOB, rajibBaHOTEXHUKA,
raJbBaHOIUIACTHKA, TAJIbBAHU3AIIHS.

M. Dnextponus pactBopa cynbdata meau(ll)

OnuceiBaTh 3JIEKTPOJIU3 KAK OKHCIUTEIBHO-
BOCCTAHOBUTEJbHBIN IIPOLECC.

OOBACHATH KaTOJHBIC M aHO/IHBIE MPOLIECCHI
C MHEPTHBIMU U aKTUBHBIMH 3JIEKTPOAAMH.
3anuchBaTh CXEMBI u ypaBHEHUs
JNEKTPOJIN3A

pacIIaBoB U PACTBOPOB JIEKTPOJIUTOB.
XapakTepru3oBaTh IPAKTHUYECKOE 3HAYEHUE
3JIEKTPOJIN3a U €r0 OCHOBHBIE HAIIPABJICHUS

XUMHYeCKHe HCTOYHUKH TOKa

l'anpBannueckue  anemeHThl.  CTaHIAapTHBIN
BOJIOPOJIHBIN JIEKTPOS. CrannaptHsle
ANEKTPOAHBIE OTEHIUAIIBI.

CoBpeMeHHbIE XUMHMYECKHE HCTOYHHMKHM TOKa:
OaTapeilku U aKKyMyJIsITOPBI.

J1. CocTaBneHue rajJbBaHUYECKUX HJIEMEHTOB.
JI. O3HakoMJIeHHE € KOJUIEKLIMEH XMMHMYECKHX
UCTOYHUKOB ToKa (Oarapeiku, CBHUHIIOBbIC
aKKYMYJIITOPBI U T.J.)

XapakTepru3oBaTh raJbBaHUYECKHE
3JIEMEHTBI U Ipyrue XUMUYECKUE
HMCTOYHUKHU TOKA.

OnuceiBaTh IpoLECCHl Ha  BJIEKTPOJaX

B FaJIbBAHUYECKOM IJIEMEHTE.

PackpsbiBaTh posib XMMUYECKUX MCTOYHUKOB
TOKa JU1s IIPOU3BOACTBEHHOMN u
IIOBCEIHEBHOM XU3HH YEI0BEKA

Koppo3us MeTannoB u crnocoObl
3aIIUTHI OT HEE

Ilonatue o xoppo3uu. Buasl kopposuum 1m0
XapakTepy OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX
MIPOIIECCOB. XUMHUYECKasl U HNEKTPOXUMHUYECKAs.
CriocoOpl 3alUThl METAIJIOB OT  KOPPO3HHU:
IpUMEHEHHE JETUPOBAHHBIX CILJIaBOB,
HAHECCHUE 3alluTHBIX HOKpI)ITI/II\/’I, HU3MCHCHUEC
COCTaBa WJIM CBOWCTB KOPPO3UOHHOW Cpepbl,
SJICKTPOXUMHUYCCKHUEC METOIbI 3aIlIUTHI.

JI. Koppo3usi MeTaiyioB B pa3jiMyHbIX YCIOBHSIX

XapakTepu3oBaTb KOPPO3UIO METAIIIOB KaK
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN
nporecc.

Paznuuare THIIBI KOPPO3HH.

[Ipemiarate cnocoOb! 3alUTHl METAJUIOB OT

KOPPO3HUH.
VYcranaBnuBaTh 3aBUCUMOCTh MEXIY
KOppO3WEH  METalIOB U YCIOBUSIMH

OKpY’Karolllen cpeibl

1,2,3,4,5,6,7,8,9,10,11
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M METOJBI 3aIUTEI OT HEE

1 | O6o0menue u cucremaTu3anusi | BeIMOHEHHE TECTOBBIX 3aJlaHWil Ha 3HaHWE | BBIMOIHATH TECTHI M YIPAKHEHUS, pEIIaTh 1,2,3,4,5,6,7,8,9,10,11
3HaHUII 110 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKLUH, | 3a/1a4u IO TEME.
TeMe«OKUCIUTENbHO- AJIEKTPOJIN3a, XMMUYECKHX HCTOYHUKOB TOKa U | I[poBOAMTH OLIEHKY COOCTBEHHBIX
BOCCTaHOBUTEJIbHBIE IIPOLIECCHI» | KOPPO3UU METALIOB. JOCTH)KEHUH B YCBOCHUH TEMBI.
IToaroroBka Kk KOHTPOJIBLHOU padboTe KoppektupoBaThk cBOM 3HaHUS B
COOTBETCTBHUHM C IUNIAHUPYEMBIM
pe3yabTaTOM
1 | KorrposnsHasa padora 5 1mo teme «OKUCINTEILHO-BOCCTAHOBUTEILHEIE
IIPOIeCCh»
23 TEMA 7. HEMETAJLJIbI BocnurarteibHbIe
aCHEeKThI
1 | Bomopon JIBOMICTBEHHOE  TMOJIO)KEHHE  BOJAOpOJia B | APryMEHTUPOBATh nsoiicrsennoe | 1,2,3,4,5,6,7,8,9,10,11
NePUOJINYECKOI cucreme XMMHUYECKHX | MIOJOXKEHHE BOJOpOJa B IEPUOAMYECKON
anemeHToB: B |-Au VII-A rpynnax. M3oronsl | cucTeMe XMMHUYECKHUX AJIEMEHTOB.
BOJIOpO/Ia CpaBHMBaThL  CBOWCTBAa  BOJOpOJA  CO
Haxoxnenne B npupoae. CTpoeHHEe MOJEKYIIbI, | MEIOYHBIMUA METANIAMH U TaJIOTCHAMHU.
¢u3nyeckue CBONCTBA. XapakTepu3oBaTh ~ H30TOIBI  BOJOPOAA,
XUMUYECKUE CBOICTBA BOJOPOJIA: | HAXOXKIACHUE B NIPUPOLE,  CTPOECHHE
BOCCTAHOBUTEJIbHBIE (c 6osiee | MOJIEKYJIbI, ¢busnueckue CBOMCTBA,
AJIEKTPOOTPHUIIATEILHBIMA ~ HEMETaJUIaMH,  C | BOCCTAHOBUTEIbHBIE W OKHCIHTEIbHBIC
OKCHJIaMH METAaJIIOB, THJIPUPOBAaHUE | CBOMCTBA.
OpPraHMYEeCKUX BEIIECTB) W OKHUCIUTENbHbIE (C | OMUChIBaTH  MOJNYYEHHUE  BOJAOPOAa B
metauiamul-Au |1-A rpymnmn). 1a0opaTOpud U TMPOMBIIUIEHHOCTH M €ro
[lonmyyenne  Bomoponma: B J1abOpaTopuu | MPUMEHEHHE
(B3aMMOJCHUCTBUEM KHUCIOT C METallJlaMH) MU
MIPOMBIIIJIEHHOCTH (KOHBEPCHEH).
IIpuMeHeHue Bogopoaa.
J. ITonydyenue BogopoJia U €ro CBOMCTBA
1 | l'anmorenst Onementsl  VIIA-rpynmer —  ranoressl: | Xapaktepu3oBatbVIIA-Tpymmny rajgoreHos B
CTPOGHHE aTOMOB H MOJICKYJ, TaJlOTeHbI- | [JIJAHE CPABHEHHS CTPOSHHS aTOMOB W
MIPOCThIE BEIIIECTBA, COEJIMHEHUS: | KPUCTAIJIOB, OKHCITUTEIHHO-

CpaBHHUTCJIbHAA XapaKTCPUCTHUKA.

BOCCTAaHOBUTEIBHEIX CBOMCTB.
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l"anorensl B mpupoe.

3aKOHOMEPHOCTH HM3MEHEHUS (PU3HUECKUX MU
XUMHUYECKUX CBOKCTB BVIIA-rpynme:
B3aMMOJICHICTBHE TaJOT€HOB C MeTalUlaMH,
HEMeTaJlJIaMH, CO CIIO)KHBIMH HEOPraHUYeCKUMU
Y OPTaHMYECKUMH BELIECTBAMH.

[TonydeHnue U npuMeHEHHE raJloreHoOB.

A.Komnekuusa  «l'amoreHsl  —  HpOCTBIE
BentecTBay. Ilomyuenue xJjiopa
B3aUMOJICIICTBUEM II€pMaHraHara Kajlus C

COJISTHOM KHCJIOTOM

BBIABIATE  3aKOHOMEPHOCTH  M3MEHECHMS
CBOJCTB raJIOT€HOB B IPYIIIIE.
OnuceIBaTh CrOCOOBI MOJIy4eHHsI U 0071acTH

IMPUMCHCHUS TaJIOTCHOB U UX COCIII/IHGHI/II\/'I.

["asorenoBo10pOBI
Y TaJI0OT€HOBOIOPOAHBIE
KHUCIIOTHL. I'amoreHuanl

Crpoenue MoKyl W (DU3UYECKUE CBOWCTBA
raJlor€HOBOJIOPOIOB. XHMMHUYECKHUE CBOMCTBA
raJIOTEHOBOJIOPOJHBIX ~ KHUCJIOT:  KHCJIOTHBIE
CBOMCTBA,  BOCCTAaHOBHUTEIbHBIE  CBOMCTBA,
B3aUMOJICICTBUE C OPraHN4YEeCKUMU
BemlecTBamu. [lonydeHue rajaoreHOBOIOPOIOB.

XapakTepu3oBaTh ~ CTPOCHHE  MOJIEKYI,
CBOICTBAa TaJIOTCHOBOJOPOIHBIX KHCIOT H
CTIOCOOBI TIOTYYEHHUSI.

VYcraHaBIMBaTh 3aBUCHMOCTh KHCJIOTHBIX
CBOMCTB D3THX CO@I[I/IHCHI/Iﬁ OT BCJIIMYHUHBI
CTCMEHH OKHCJICHHS U paadyca aroMa

lanorenuasl. KadecTBeHHbIE  peakuMM  Ha | FaJOreHa.
raJIOr€HU-HOHBI. WnenTtudunupoBath rajJoreHua-noHbI.
. Tlony4yeHnue cosissHON KUCIOTHI U €€ cBoiicTBa. | [IpoBoauTh, HaOmonaTh U ONUCHIBATH
JI. KauecTBeHHBIE PEAaKIIMU HA FAJIOTEHUJ-MOHBl | XUMHYECKHH SKCIIEPUMEHT
Kucnoponusie coequHeHus | Okcubl XJ1opa. Kucnoponconepsxkamue | Xapakrepru3oBaTh OKCHU/IBI,
XJiopa KHCIOThl XJjiopa. ConM KHUCIOpOACOAEpKAIUX | KHCIOPOJACOAEPKAINE KUCIOTHI XJI0pa U UX

kuciaor xjopa. IlomydeHue wu TpUMEHEHUE
BOXHEUIIMX KUCIOPOAHBIX COEIUHEHUH XJI0pa.
. OxucnurenbHble CBOMCTBA XJIOPHOM
Boubl.OTOeMBaroIee ACHCTBUE  JKaBEJICBOM
Bonbl.I'opeHne cnuuku. B3peiB metapabsl uiaum
MMHMCTOHOB

COJIU: CBOMCTBA, OJy4YE€HUE U IPUMEHEHHE.

Kucnopon u 030H

O61mas VIA-
TPYIIIBL.
Kucmopoa: HaxoxJaeHHE B IPHPOJIC, TIOTydeHUE

(;1rabopaTopHbIE W NMPOMBIIUIEHHBIE CIIOCOOBI) U

XapaKTEpPUCTUKA  DIIEMEHTOB

JaBatb o011yro XapaKTePUCTHKY
XaJIbKOT'€HOB.

CpaBHUBaThH CTpOCHUE aTOMOB 51
KpHUCTAJIJIOB, OKHCJIUTENIBHO-
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(hu3MvecKue CBOMCTRA.
XuMHUYECKHE CBONCTBA KHUCJIOpOJa:
OKHCJIUTENbHBIE  (C MPOCTHIMH BEIECTBAMH, C

HU3ITUMHU OKCHJaMH, C OpraHU4YCCKUMHA
MHEOPTraHNYECKUMH BELICCTBAMH ) u
BoccTaHoBHTENBHBIE (C  (Topom). Obmactu
HPUMEHCHUSI.

O30H. Haxoxzaenue B npupone. @usnyeckue u
XUMHUYECKHUE CBOMCTBA 030HA. Ero momydyenue u
npuMeHeHue. Poisib 030Ha B KUBOW MPUPOJIE.

. 1. IlomydyeHnue Kuciopoaa pa3iioKEHUEM
[IepMaHraHaTa KaJlus U HUTpaTa HaTpusl.

2. [lonyuyeHue OKCUIOB U3 MPOCTHIX U CIO0XKHBIX
BEILIECTB.

3. OkwucrneHue aMMHaka C  [OMOIIBIO
UHIMKaTOpa U 0e3 Hero

BOCCTAaHOBHTCIIbHBIC CBOMCTBaA
XaJIBKOI'CHOB.
VcranaBauBarth 3aKOHOMECPHOCTHU

M3MEHEHMS CBOMCTB XaILKOT€HOB B rpyarie.
XapakTepu30oBaTh aJUIOTPOINHIO KHUCIOPOAA,
HaXO0XKJEHHUE B IIPUPOJE, CTPOCHUE MOJIEKYII
KHUCJIOPOAA U 030HA, (pu3nUecKue CBOICTBA,
BOCCTAaHOBUTCIIBHBIC nu OKHUCIUTCIIBHBIC
CBOMCTBA KMCIIOPOJA.

OnuceiBaTh MOJY4YEHHUE KHUCIOPOAA U 030HA
B J1a00OpaTopuu M NPOMBIIIJIEHHOCTH U X
IIPUMEHECHHE.

HabGmtogate u  omuceIBaTh  XMMHUYECKHUN
9KCIIEPUMEHT

[Tepokcun Bogopoia

CTpOGHI/Ie MOJICKYJIBI ICPOKCHAa BOAOPOAA, €O

¢buznyeckue 51 XUMUYECKHE CBOMCTBA
(OKHCIUTENBbHBIE U BOCCTAHOBUTEIIBHBIE).
[lonmyyenue W NpUMEHEHHE  IIEPOKCHUIA

BOZOpPOJA.
. Paznoxkenue nepokcuaa  BOJIOPOJA,  €ro
OKHUCIIUTEIbHBIE  CBOWCTBA B PEAKUUU  C
ruapokcuaoM xenesa(ll) u BoccranoBuTENbHBIE
CBOMCTBA B pEAaKLUHUHU C KHUCIBIM pPacTBOPOM
NepMaHraHaTa Kajus

XapakTepu3oBaTb ~ CTPOCHHE  MOJIEKYIIbI
IIEPOKCHJIA BOJOPOJA U €r0 OKUCIHUTEIBHO-
BOCCTAaHOBUTEJBHYIO JBOMCTBEHHOCTD.
OnwuceiBaTh  00MACTH  TPUMEHEHUS U
MOJIy4YeHHUE TIEPOKCUAA BOIOPOaa

Cepa

Haxoxnenue cepsl B mnpupoxae. BaneHTHble
BO3MO>XHOCTH aTOMOB CEpbI. AJIOTPONHUS CEpPBHI.
dusnyeckue CBOWCTBA poMOuYecKoit
cepbl. XUMHYECKHUE CBOMCTBA CephI:
OKHUCJIUTENIbHBIE (C METAJUIaMH, C BOJIOPOJIOM H C
MeHee 3JIEKTPOOTPULIATEIbHBIMU HEMETalJIaMH )
U BOCCTAaHOBHTENIbHbIE  (C  KHCIOPOJIOM,

XapakTepu3oBaTb ~ CTPOEHHE aTromMa |
CTETEHU OKUCJIEHUSI Cephl KaK (PYHKILHUIO €To
HOPMAaJILHOTO U BO30Y>KAEHHOTO COCTOSIHUH.
OnuceiBaTh AUIOTPONHBIE MOAM(PUKALIUI
CEPBI U UX CTPOCHUE.

OOBSICHATD OKHCIIUTENBHO-
BOCCTAHOBUTEJILHBIE CBOWCTBA CEPBl U
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KHCIIOTAMU-OKUCIIUTEISIMHU), peakuuu
JTUCIPOTIOPIIMOHUPOBAaHUS  (CO  MIEIOYaMHu).
[Tonydenue cepbl 1 06J1aCTH MPUMEHEHUS.

. Topenue cepbl. BzaumopgeincTtBue cepbl ¢
METaJIJIaMH: AJIFOMUHUEM, ITTHKOM, KEJIe30M

KOHKPETHU3UPOBAaTh  MX  XHUMHUYECKUMHU
peakIusIMHu.
PackpbiBaTh HaxoOXXIEHHE CEpbl B MPHUPOJE,

et MOJIY4YCHHEC U IPUMCHCHUC

CepoBonopon 1 cynbhuab

CrpoeHue MOJIEKyJIbl U CBOMCTBA CEPOBOIOPOAA:
¢busnueckue, GU3N0IOTHYECKUE U XUMUYECKHE.
CepoBofiOpoZl, Kak BOCCTAHOBHUTENb,  €TO
MOJIy4eHUE U PUMEHEHHE.
Cynbuael U UX XUMHYECKHE
PacnioznaBanue cyinb(pua-nOHOB.
J.ITonydyeHue cepoBOAOPOa U CEPOBOAOPOIHOM
KHCIOTHI. J{0Ka3aTenbCTBO HaMWuus Cynb(um-
HOHA B pacTBOpe

CBOMCTBA.

XapakTepu3oBaTb  CTPOCHHE  MOJIEKYJIbI
cepoBoJopoaa u IIPOTHO3UPOBATh
BOCCTaHOBUTEJIbHBIC CBOKCTBA.
[ToaTBepxnath 170:¢ YpaBHEHUSMHU
COOTBETCTBYIOLMX PEAKIIUM.

OnuceiBaTh NOJYYEHHUE U IPUMEHEHUE

CEpOBOAOPOJA U CBOMCTBA CEPOBOAOPOIHOM
KHCIIOTHI U CYNIb(PUIOB.
WnentuduuyponaTs CylnbQua-HOHBI

Okxkcup cepsl (IV), cepuucras
KHUCIJI0TA U €€ COJIU

CepHuctblii ra3, ero (u3nyeckue CBOMCTBA,
[I0JIy4YE€HHUE U IPUMEHEHHE.

Xumuyeckue cBoictBa okcupa cepoi(IV):
BOCCTAaHOBHUTENbHbBIE (C KHCIOPOAOM, OpOMHOI
BOJIOH, IIEpPMAaHTaHATOM Kanus u
CEpPOBOJIOPOJOM) U  CBOWCTBA  KHCJIOTHBIX
OKCHJIOB CO LIEJIOYAMH.

CepHucras KUCI0Ta U €€ COJu.
J.BuneodpparmMeHTsl M chaiiiel 1Mo TeMe
ypoka.KauecTBeHHbIE peakuu Ha CyJIb(ur-
AHUOHBI

OnuceiBath cBoiicTBa okcuna cepbl(IV) u
CEPHUCTOM KHUCJIOTBI, WX TMOJYYEHUE U

MIPUMEHEHHUE.
XapakTepu3oBaTh BOCCTAaHOBUTEJIHHBIC
CBONCTBa OKCHJIA cepoi(IV) u
KOHKPETHU3UPOBAThH 170'¢ ypaBHEHUSIMU
peaKuui.

OnuceiBaTh TOMyYeHHUE W TMPUMEHEHHE

JMOKCUA Cepbl, CEpPHUCTOM KHUCIOTHI U
CyJIb(UTOB.
Pacnio3HaBath Cynb(pUT-HOHBI.

Oxkcup cepoi(VI). Cepnas
KHUCJIOTa U €€ coIu

CepHblil aHTHApPUI, €r0 (PU3NYECKUE CBOWCTBA,
MOJIy4YEHUE U IPUMEHEHUE.

Xumnueckue cBorictBa okcunaa cepbi(VI), kak
OKUCJIUTENS] UTUITUYHOTO KUCTIOTHOTO OKCH/JIA.
CepHass kuCIIOTa: CTpOeHHE U (U3HUECKHE

Xapaxtepusoatb okcug cepsl (VI) u
CEpHYIO KUCIIOTY KaK KHCIOTHBIE
COCIMHEHMUSI.

[Iporuo3upoBaTh OKHCIUTEIbHBIE CBOMCTBA
okcupa cepbl(VI1) u cepHOIt KUCTOTHI.

CBOMCTBA. OnucelBaTh TONYyYEHUE U INPUMEHEHHE
XuUMUYecKHue CBOWMCTBAa pa30aBICHHOW CEpPHOM | TPUOKCHIA CEpbl, CEPHOM KHCIOTHI H
KHUCJIOTBI: OKHCIUTEIbHbIE M OOMEHHbIe WU | cynb(daToB.
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OKHCIIUTENbHBIE CBOMCTBA KOHLIECHTPUPOBAHHOM.
ITonyyenue CEepHOU KHCJIOTBI B
MIPOMBILLIIIEHHOCTH. Ob6sact  pUMEHEHUs
CEpPHOM KHUCIIOTBHI.

Cynbdarbl, B TOM 4YHCIE€ U KYIOPOCHI.
I'uapocynbdarel. dusznyeckre U XUMHUYECKHE
CBOMCTBA COJICH CEPHOI KUCIIOTHI.
Pacnio3naBanuecynbdar-aHHOHOB.

J. CgoiicTBa cepHOM KHUCIOTHl. KauecTBeHHbIE
peaknuu Ha cyab(QUT- U Cynb(ar-aHUOHBI.

JI. O3HakoMJieHHE C KOJUIEKUHMEW HPUPOIHBIX
coequHeHuil ceppl. KauecTBeHHas peakius Ha
cynb(haT-aHUOHBI

NnentudummpoBars cynbhaT-nuoHBI.

A3zoT

OOmast ~ XapakTepUCTHKa JJIEMEHTOB  VA-

TPYIIIBL.
Azor. Crpoenue aroma. Haxoxaenue B
MIPHUPOJIE. dusnueckue CBOWCTBA.
OKUCIUTEIBHBIE u BOCCTAHOBUTCIIbHBIC
cBoricTBa. [TomyueHne u mpuMEHEHHUE a30Ta.

. Cxema  NpPOMBIIUIEHHOM YCTaHOBKU
(bpakImOHHON MeperoHK: BO3yXa

JaBatb o0u1yro XapaKTEPUCTUKY
ITHUKTOTCHOB.

CpaBHHBaTh CTpOEHUE aTOMOB "
KPHCTAJUIOB, OKHCIIUTEIHHO-
BOCCTAHOBUTEIIbHBIC CBOMCTBA
ITHUKTOTCHOB.

VYcraHaBIuBaTh 3aKOHOMEPHOCTH

WU3MEHEHHUS CBOMCTB THUKTOT€HOB B IPYIIIIE.
XapakTepu3oBaTh HAaxOXJIEHHE a30Ta B
IPUPOAE, CTPOEHHE  MOJIEKYJBI,  €r0
(u3MvecKrue CBOWCTBA, BOCCTAHOBHUTEIIbHBIC
U OKHUCIINTENbHBIE CBOWCTBA.

OnuceiBath MIOJTyYEeHUE aszora B
na0opaTOpUM ¥ MPOMBILIUIEHHOCTH W €ro
IIPUMEHEHNE

Ammuak. Coiti aMMOHUS

CtpoeHune MOJNEKyIbl aMMHaKa, ero (pusudeckue
CBOICTBA.

OOpazoBanue MEXMOJIEKYISIPHOU BOIOPOTHOM
CBSI3M. XHWMHYECKHE CBOMCTBA aMMHaKa Kak
BoccraHoBuTeld. OCHOBHBEIE CBOMCTBA aMMHaKa

XapakTepu3oBaTh ¢buznyeckue u
XUMHUYECKHE CBOMCTBA aMMHAKa Ha OCHOBE
COCTaBa U CTPOECHUS MOJIEKYJIBI.

OrnnceiBath 1abopaTopHbIi u
IPOMBIIUIEHHBI  cnocOObl  MOJYYEHHUs
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KaK 3J1eKToHOoZloHOpa. KomriekcoobpazoBaHue ¢
ydacTHeM aMMuaka. B3aumopelicTBue ammuaka
C OpPraHU4YeCKMMH BEUIECTBAMU U C YIJIEKHCIIBIM
ra3oM.

IlosrydyeHne U NpUMEHEHNE aMMHUAKA.

Conu aMMOHHS: CTpOEHHE MOJIEKYII,
¢dbuznueckue W XHMHYECKHE  CBOIICTBa,
MIPUMEHEHUE.

J.Ilomyuenue u pas3iioxeHue XJIopuaa aMMOHUS.
KauectBennas peaxiys Ha MIOH aMMOHUS

aMMuaKa.
Pacrmio3zHaBath KaTHOH aMMOHMUSL.
XapakTepru3oBaTh buznvecKue u

XMMHYECKHE CBOMCTBA COJIEW aMMOHUS U UX
MPUMEHEHHUE.

Oxkcupabl a3oTa. A3oTucras
KHCJIOTA U HUTPUTHI

Coneobpazytome  (N203, NO;, N2Os) u
Heconeobpasyromue (N2O, NO) oxcumbl. Ux
cTpoeHue, (hu3nuuecKue U XUMUYECKUE CBOMCTBA.
A3zoTucrasgs Kuciaora U €€ OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHASL IBOMCTBEHHOCTb.

Comnm a30TUCTOM KUCIOTHI — HUTPUTHI.

J. Tlonmyuenue oxcuma azora(lV) peakiueit
B3aUMOJCUCTBUSA MEAU C KOHLICHTPUPOBAHHOMN
a30THOM KHUCIOTOH. BiammopeiicTBue oxcuma
azota(IV) ¢ Bogoit

Knaccupunuposatsb OKCH/IBI azora.
XapakTepu3oBaTb ~ CTPOEHHUE  MOJIEKYII,
¢usnyeckue M XMMHMYECKHE  CBOWCTBA

OKCHJIOB a30Ta.

OnuceIBaTh CBOMCTBA a30TUCTOM KUCIIOTHI M
e€ coJeH.
KonkpeTtusupoBaTh
BOCCTAHOBUTCIBbHBIC
YpaBHEHUSMHU pPeaKIuit

OKHUCJIUTEIBHO-
CBOMCTBAaHUTPUTOB

A30THas KUCIIOTa U HUTPATBI

CtpoeHne Monekynbl M (U3NYECKUE CBOICTBa
a30THOM KHCIOTHI. E€ XmMMHWYeckue CBOMCTBA:
KUCJIOTHBIE U OKHCIIMTENBHBIE B PEAKLUUIX C
METAUIaMHM M HEMETaulaMH, pPEaKUHH CO

OpPraHUYECKUMU U HEOpPraHUYECKUMU
COETUHEHUSIMHU.

ITonyuenne a30THOM KHCIIOTBI B
MIPOMBIILIIIEHHOCTH 51 naboparopuu u
e€npruMEHEHNE.

Hutpater (B TOM 4uclie M CETUTPBI), HX
¢usznyeckue M XMMHYECKHE  CBOWCTBA.
Tepmuueckoe pasioKeHue HUTPATOB.

IIpuMeHEeHnEe HUTPATOB.

XapakTepu3oBaTb CTPOCHHE  MOJIEKYJIBI,
¢uznueckue M XUMHYECKHE CBOMCTBa
a30THOW KHCJIOTHI KaK KUCJIOTBI U CHIIBHOTO
OKHUCJIUTENS, €€ TIOJyYeHHE U IPUMEHEHHUE.
YcraHaBnMBaTh  3aBUCHUMOCTb  MEXITY
CBOMCTBaMM HUTPATOB U UX IPUMEHEHUEM

1,2,3,4,5,6,7,8,9,10,11
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. Paznoxkenue HUTpaTa HATPUSl, TOPEHHUE
4EPHOro Nopoxa

®ochop u ero coeqMHEHU

Crpoenue aroma u amwtorpornus docdopa.

dusnueckue CBOMCTBA aJUIOTPOIHBIX
MOTUGUKAIIHA U MX B3aUMOIIEPEXOJIbI.

XuMuueckue CBOICTBa docdopa:
OKHCJIUTEIIbHBIC (c MeTaJIaMH ),
BOCCTAHOBUTEJIBbHBIC (C Oostee
AJIEKTPOOTPHUIIATEITBHBIMU HEMETaJIaMH,
KHCIOTaMH-OKUCIUTEISIMH, 0epToseTOBOM

COJBI0) |
eJI049aMu).
HaxoxxaeHue B Ipupoze U ero nojay4deHue.
®docuH, ero CTpoeHUE U CBONCTBA.
Oxcugst pocdopa(lilu (V).
®dochopHble KHUCIOTBI, HX
XMMUYECKHE CBOWCTBA.
[lonyyenne u mnpumenenue oprodochopHoit
kucaoTel. Comu opTodochopHON KUCIOTHI U UX
IPUMEHEHHE.

J. Topenue ¢ochopa, pacTBOpeHHE OKCHIA
dbocdopa(V) B Boge. KauecTBeHHast peakiusi Ha

JTUCTIPOTIOPIIMOHUPOBaHUS  (CO

¢busnueckue

Xapakrepu3oBaTh auioTponuto (docdopa,
CTpOCHHE MOJIEKYT Moaudukanmui, ux
¢u3nveckue CBOMCTBA, BOCCTAHOBUTEIILHBIC
Y OKUCIIUTENbHBIE  CBoiicTBa  (hocdopa,
HaXOXJCHHE B TPUPOJC, IOIyYCHHE U

MIPUMCHCHHE.

CpaBHuBath CBOIiCTBa AJTOTPOITHBIX
MoauHUKAITHIA.

YcraHaBnuBaTh ~ B3aUMOCBSI3U  MEXIY
OKCHJIaMU docdopa, dbochopHBIMU
kucioraMu u pocharamu.

XapakTepu3oBaTh X CBOICTBA

U IPIMEHEHUE.

Wnentudunmposats dpochar-aHNOH.
HaOmomate W OnMChIBaTH  XMUMHUYECKHUI
HKCIEPUMEHT

bocdar-annon.Komnexrus MUHEPATBHBIX
yaoOpeHuit
VYrnepon u ero coeiMHeHus Yrnepon — DIIEMEHT IVA-rpynnet. | JlaBaTh 00IIyI0 XapaKTePUCTUKY JIIEMEHTOB

AnnotponHele MOAUGUKALMK  YyIriIepoja, HuX
nojiyueHue u cBoicTBa. CpaBHEHHE CBOWCTB
anmMasa u rpadura.

XUMHUYECKHE CBOMCTBA yriepoza:
BOCCTAHOBUTEIIbHBIE (c rajoreHaMHu,
KHUCJIOPOJIOM, CEPOM, a30TOM, BOJOH, OKCHUIOM
memu(1l), KHCJIOTAaMU-OKHUCIUTEIISIMU ) "
OKHUCJINTEIbHBIE (C METaJllaMH, BOJOPOJIOM H

[VA-rpynmsl.

CpaBHuBaTh alJIOTPOIHBIE MoOAUDUKAIIH
yriepoja IO  CTPOCHUIO,  CBOMCTBAM
U IPUMEHEHHUIO.

XapakTepru30BaTh OKUCIUTEIBHO-
BOCCTaHOBUTEJILHBIE CBOMCTBA YIJIEPOa.
OnunceiBaTh CTPOEHUE MOJIEKYJI, CBOWCTBA,
IIOJIy4YEHUE U IIPUMEHEHHUE YrapHOro W
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MEHEe 3JIeKTPOOTPHUIIATEIbHBIMU HEMETAILTAMH).
Yraepon B npupo/e.

Oxkcun yrnepoxa(ll):  crpoenue
CBOWCTBA, MOJyYeHHUE U IPUMEHEHHE.
Oxkcun  yraepona(lV): crpoeHune MoJIGKYJIbI,
CBOWCTBA, MOJyYeHHUE U IPUMEHEHHE.

VYronbpHas kucioTa u €€ Coau: KapOoHaThl U
THJIPOKAapOOHATHI, — UX MPEICTABUTENIN U
MIPUMEHEHHUE.

A. Komnexkuuss  OpuUpOAHBIX — COSOUHEHUH
yraepona. Kpucrannnyeckue peméTku anmMasa u

MOJICKYIJIBI,

rpaputa.  AgncopOmus  okcuma  azora(lV)
aKTUBUPOBAHHBIM  yrieM. BoccraHoBieHue
okcuaa meau(1l) yrmem.

JI. Ilonyuenue YIJIEKHACIIOTO rasza
B3aUMOJCICTBUEM Mpamopa C COJIIHOU
KHCIOTOM M  HCCIEIOBAHME €r0  CBOMCTB.

KagecTBeHHast peakiysi Ha KapOOHAT-aHUOH

YTJIEKHUCIIOTO Ta30B.
XapakTepu3oBaTh CBOHCTBA KapOOHATOB W
rujpokapOonaros. IlpuBoaute mnpuMeps
BAKHEUIINX IIPEACTATEIEH COJIEH yroJIbHOU
KHCJIOTBI ¥ UX 3HAYCHHE.

Kpemuuii u ero coeguHeHust

Kpemuuii B npupone.Ilonyuenue u npumenenue

KPEMHUSL.
dusnyeckne W XUMHYECKHE  CBOWCTBa
KPUCTAJUTNIECKOTO KPEMHUS:
BOCCTaHOBHTEIILHBIC (c raJlorTeHaMH,
KHCIOPOAOM,  pacTBOpaMH  IIEJNOYed |

IUTABUKOBOM KHUCIIOTBI) M OKUCIMUTENbHBIE (C
metaamu). Oxcup kpemuusi(lV),ero cBoiicTaa.
Kpemuuesas kucnora u e€ conu. CunukaTHas
MIPOMBIIIJIEHHOCTb.

J. O3HakomJIeHHE C KOJUIEKIIMEW HPHUPOIHBIX
CWIMKAaTOB W  MNPOAYKIHEH  CHIMKATHOU
npoMslieHHocTH. [lonydyenne KPEMHHUEBOU
KHCIIOTHI B3aMMOJEMCTBUEM pacTBOpa CHIIMKaTa
HaTpUsl C CUJIbHOM KHCIIOTOW, pacTBOPEHHUE

OnuceiBaTh BOCCTAHOBHUTEJIbHBIE U
OKHCITUTEIbHBIE CBOWCTBA KPEMHHUSI, €r0
HaxOXXJICHUE€ B NPHUPOAE, TMOJyYE€HUE U
o0JacTu MPpUMEHEHHUSL.
VYcranaBinuBaTh B3aMMOCBSI3U
OKCHUJIaMU  KPEMHUSI,
KHCJIOTAMHU M CUJIMKATaAMU.
OnuceIBaTh MPOAYKIUIO
MIPOMBIIIJIEHHOCTH.

MEXIY
KPEMHHUEBBIMH

CIWJINKAaTHOU

1,2,3,4,5,6,7,8,9,10,11
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KPEMHHMEBOM KHUCJIOTHI B IIENIOYM, PA3JIOKEHUE
MIPU HArPEBaHUU

1 | IIpakTuueckas [TonyyeHnne oKCHUI0B HEMETAIIIOB U CoOumronarhb npaBuiIa texnuku | 1,2,3,4,5,6,7,8,9,10,11
pabora 8 WCCJICJTOBAHNE UX CBOWMCTB 0€30MMacHOCTH TIpH padoTe ¢ JTaA0OPaATOPHBIM
1 | IlpakTuueckas [ToyrydeHue ra30B U UCCIICIOBAHUE UX CBOWCTB obopynoBaHUEM, HarpeBaTeIbHBIMU
pabora 9 npudopaMu, XUMUYECKUMH PEaKTUBAMHU.
DKOHOMHO M JKOJIOTHYECKH TIPaMOTHO
o0paraTeCsi ¢ HUMHU.
HaOmrogate  XMMHYECKHE  SIBIIEHHS H
(buKcUpoBaTh pe3yabTATHl  HAOIIOJICHHA.
@dopMyIUpoOBaTh BHIBOJIBI HA HX OCHOBE
1 | O6o0menue u cucremMaTu3anusi | BeIMOTHEHWE TECTOBBIX 3aJaHUNl  Ha3HAHWE | BBIMOIHATH TECTHI M YIPAKHEHUS, peIlaTh
3HaHMi 110 TeMe «Hemeramiby | QU3NYECKMX W XUMHYSCKHUX CBOMCTB, CIIOCOOOB | 33Jja4M I1O TEME.
TIOJTYYCHUS u oOitacreit npuMmeHenus | [IpoBOIUTh OLIEHKY COOCTBECHHBIX
HEMETAJUIOB M UX COEIMHEHNH. JOCTHOKEHUH B YCBOCHHH TEMBI.
[ToaroroBka Kk KOHTPOJIBLHOU paboTe KoppektupoBaThk cBOM 3HaHUS B
COOTBETCTBHUH C TUIAHUPYEMBIM
pe3yJIbTaTOM
1 | KonrponbsHas pabora 6 nmo teme «Hemeramibiy
16 TEMA 8. METAJLJIBI BocnuTtaTeabHble
ACMEeKTHI
1 | llemounsie MeTaIIBI ITonoxenue HIETOYHBIX METAJLIOB B | OOBsCHATH 3akoHOMepHOCcTH wu3MeHeHus | 1,2,3,4,5,6,7,8,9,10,11
MePUOINIECKON CHCTEME DIIEMEHTOB | (GU3MUECKUX H  XUMHYECKHX  CBOWCTB

J1. 1. MenneneeBa u CTpOCHHUE UX aTOMOB.
3aKOHOMEPHOCTH H3MEHEeHHsI (PU3HUECKUX W
XUMHUYECCKUX CBOICTB B 3aBUCUMOCTHU oT
aTOMHOTO  HOMepa  MeTauia  (M3MEHEHHe
IUIOTHOCTHU, TEMIICPATYP IIABJICHUA U KUIICHUA,
peakiuii ¢ BOJI0K).

Enunnunoe, ocobeHHOE M 0011Iee B PEaKIHIX C
KHCIIOPOJIOM, IPYTMMH HEMETAIIaMH, KHUIKUM
aMMHaKoM, OpraHN4YC€CKUMU )51
HEOPraHUYECKUMU KHCIIOTaMU u Ip.

IICJIOYHBIX MCTAJIJIOB B 3aBUCHUMOCTU OT UX
aTOMHOTO HOMeEpa.

XapakTepru30oBaTh HAXOXKIACHHE B MPHPOJIC,
MOJIyYeHHEe ¢ TPUMEHEHHE IIEeJTOYHBIX
METAJUIOB B CBETE€ OOIIEro, 0COOEHHOTO H

€IUHUYHOTIO.
OnuceiBaTh ~ OWHApHBIE  KHUCIOPOJHBIE
COCIMHEHMS  IIEJIOYHBIX  METaUIOB U

YCTaHaBJIMBATh TCHETUUCCKYIO CBA3b MCKIY
COCOIMHCHUSAMU.
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COCIMHEHUAMU.
Haxoxnenue B mpupone, UX IOJIY4EHHE U
[IPUMEHEHUE.

XapakTepu3oBaTh  CBOMCTBA  METAJUIOB,
OKCHUAOB, THAPOKCUIAOB U coJiei IICJIOYHBIX
METaJIJIOB U UX MPUMEHEHHE.

Oxcupl, UX MOJYYCHUE U CBOWCTBA. WNnentudunupoBath COCITMHEHHUSI
[1&moun, UX CBOMCTBA U IPUMECHEHUE. HIETIOYHBIX METAJUIOB.
Conu MIETOYHBIX METAUIOB, UX MpeacTaBuTeny | Habmogarh W ONMHMCHIBATH  XHUMHYECKUN
Y 3HAYCHUE. IKCICPUMEHT
. O06pa3mbl IEJTIOYHBIX
MeTaiu1oB.B3anMmonelicteue IIEJIOYHBIX
MeTauloB ¢ Bojou.Peakums  oxpammBaHus
TUTAMEHH COJISIMU IIEJIOYHBIX METAJIJIOB

Mertamuibl [b-rpynnsl: meap u CrtpoeHue aTOMOB M€l U cepedpa.

cepedpo Odusznueckue W XUMHYECKHUE CBOWCTBA 3TUX | XapaKTepPH30BaTh CTpOCHUE aTOMOB,
METAJIJIOB, UX TIOJYYCHHUE U TPUMCHCHHUE. (du3nUecKre U XMMHUYECKHUE CBOHCTBA MEIH
Menp u cepebpo B Ipupoe. u cepedpa.
CBolicTBa Hu MIPUMEHEHNE BaXKHEHIINX | UX COEOIUHEHUMN.
coenunenuii:  okcumoB  memu(l) wm  (Il), | OnuceiBate  cBoiicTBA W TPUMEHCHHE
cepeopa(l); comeit wmemu(ll) (xmopuma W | OKCHAOB M BaXKHEWIIHX COJicH cepeOpa u
cynbpata) u cepebpa (propuma, HUTpaTa, | MEIU.

XpomMmara U alerara).
JI. KauecTBeHHbIE peakllui Ha KaTHOHBI MU U

PacnioznaBaTh KaTHOHBI MU U cepedpa.

cepeOpa
bepumnit, MarHui u | [lonoxxenne B  mepuoamueckoil  cucreme | J[aBaTh 0OIIyIO XapaKTEPUCTUKY DIIEMEHTOB
IEI0YHO3EMETBHBIE METAILIIBI anementoB JI. I. MenneneeBa u crtpoeHus | |[|A-rpynnbsl Ha OCHOBE UX IOJIOXKEHUS
aToMoB MeTaiuioB || A-rpynmb. B IEPUOJANYECKON  CHCTEME  3JIEMEHTOB
Haxoxnenue B IIPUPOJE, nonyyenue, | 1. 1. MenaeneeBa u CTpOE€HUs aTOMOB.
¢busnueckue u XUMUYECKHE CBOICTBA, | Y CcTaHABIMBATh 3aKOHOMEPHOCTHU

IMIPUMECHCHUC IIIéJ'IOLIHO?;eMeJ'II)HI)IX METAlJIOB H

WX  BOKHEHIIMX  COCIMHEHWH  (OKCHJIOB,
THAPOKCHJIOB U COJICH).
J1. O6pa3iibl METaJJIOB IHA-Tpynmsl.

B3aumoneiicteue kanplms ¢ Bomoil. ['openue
MarH¥si B BOJAE U TBEPAOM  YIJIEKUCIOM

M3MeHeHHUs cBOMCTB B I A-rpymre.
XapakTepu3oBaTh HaXOXKAECHUE B IPUPOJE,
MOJIy4YeHue U MIpUMEHEHHE
HIEIOYHO3EMENBHBIX METAJUIOB B CBETE
00111eT0, 0COOEHHOr0 U €AUHUYHOTO.
OnwuceiBaTh  OMHApPHBIE  KUCIOPOJHBIE

81




raze.KauecTBeHHbIE peEaKkIMM HAa  KaTUOHBI
Maraus, KaJTbIHs, Oapwusi. Peaknuu
OKpalllMBaHUs IJIaMeHU cojisiMu MetauioB lA-

IPYIIIbI

COCIMHEHUS IETOYHO3EMENILHBIX METaII0B

U YCTaHaBIMBaTb TI'E€HETHYECKYI CBS3b
MEXy UX COEJUHEHUSIMH.
XapakTepu3oBaTb ~ CBOICTBA  METaJLIOB,

OKCHJIOB, THJIPOKCUJIOB U COJICH IIEIOYHBIX
METAJJIOB M UX MPUMEHEHHE.
WneHTudunupoBats COCAMHEHNS MarHUs,
KaJblus, 6apusi.

Habmronate u onuchIBaTh XUMHUYECKHIA

JKCIIEPUMEHT
XKectkocTh BofbI M criocoObl €€ | BpemeHHass M 1MocTOsiHHAsA KECTKOCTb BOJABI U | XapaKTepu3OBaTh BPEMEHHYIO u
YCTPaHEHHUS CIOCOOBI  YCTPaHEHUS! KaXIOTr0 W3 THIIOB. | IOCTOSHHYIO )KECTKOCTh BOJIBI.
HNonutsl. YcraHaBiMBaTh B3aUMOCBS3b MEXIY
J. Tlonydyenue XECTKOW BOABI M YCTpPAHEHHUE | IPUUMHAMHU JKECTKOCTHM M crocobdamu eé
KECTKOCTH YCTpaHEHHSL.

OmnuceIBaTh Bpe )KECTKOM BOJIBI.
HaOmromate W ONHMCHIBATE XUMHYECKHM
SKCIIEPUMEHT

Iunak

[lonoxxeHne B NIEPUOAMYECKON  cHUcTeME
anemeHnToB J[. 1. MenzaeneeBa H  CTPOEHHs
aToMOB LMHKa. Ero ¢u3nueckue u XxumMuyeckue
cBoricTtBa. Haxoxnenue B npupone, noydeHue
Y IPUMEHEHUE [MHKA.

OKCI/II[, THAPOKCHUA U COJIM IIUHKA: UX CBOMCTBA
U IPUMEHEHHUE.

OnuceiBaTh CTpOEHHE aToMma, (U3UYECKue
XUMHUYECKHE  CBOMCTBA, IIOJIy4YCHHE H
IIPUMEHEHHE LINHKA.

AprymeHTHpOBaTh aM{QOTEpHbIE CBOICTBa
OKCHJa U TUIPOKCUAA LUHKA XUMHUYECKUM
JKCIEPUMEHTOM.

XapakTepu3oBaTh KOMIUIEKCOOOpa3oBaHHE

JI. ITlomydeHue ¥© WCCIEIOBAaHHE CBOMCTB | HA IPUMEPE [IUHKATOB.
TUAPOKCH/IA IMHKA

AJTIOMUHMHI B €0 COeTUHEHHUS [Tonoxxenne B mepuoanueckoil  cucreme | OMUCHIBaTH CTPOCHHE aToMa, (pu3Mveckue
sneMeHTtoB JI. I. MenaeneeBa ©  CTpPOCHMS | XMMUYECKME  CBOWCTBA, IOJYYEHHE H©
aToMOB  amioMuHHUs. Ero  ¢Qusumyeckue U | MpUMEHEHUE alFOMHUHUS.

XMMHYECKHE cBOMCTBAa. HaxoxkaeHnue B mpupoe,
MOJIyYCHUE U TPUMEHEHUE aJTIOMUHUS.

AprymeHTHpOBaTh aM{@OTEpHbIE CBOMCTBA
OKCHJa M THAPOKCHAA  AJIOMHHHS
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Oxcupa, TUIOPOKCHI U COJNM  allOMUHUA (B
KOTOPBIX aTIOMUHHUM HAXOJIUTCS B BUJIE KATUOHA
Y QJIIOMHUHATHI): UX CBOWCTBA U MPUMEHEHHUE.
Oprannueckue COeTMHEHUS ATFOMUHHUS.
JI.B3aumojieiicTBUe aglOMUHUS C pacTBOpaMu
KUCIOT W wenoueil. IlonmydeHne um u3ydeHuUe
CBOMCTB r'HAPOKCUA ATTIOMUHUS

XUMHUYECKUM YKCIIEPUMEHTOM.
XapakTepu3oBaTh KOMIUIEKCOOOpa30BaHUE
Ha MpUMepe aJTOMHUHATOB.

XpOM U €ro COeIMHEHHUS

[lonoxkeHne B NEPUOAUYECKOM  CUCTEME
anementoB JI. I. MengeneeBa ©  CTpOCHHS
aToMoOB xpoma. Ero ¢usnueckue u XuMHUYECKHUE
cBoiicTBa. Haxoxnenue B npupoje, moryueHue
Y IPUMEHEHUE Xpoma.

CsoiicTBa, MOJIyYeHUE u IIPUMEHEHNE
BAKHEUIIINX COCAUHEHUS XpoMa: OKCHIOB H
TUAPOKCHUIOB XpOMa, JUXPOMATOB U XPOMAaTOB
LIEJIOYHBIX METAJUIOB.

3aBUCUMOCTh  KHCJIOTHO-OCHOBHBIX  CBOMCTB
OKCHJIOB M THJIPOKCUIOB XpOMa OT CTEIIEHU €ro
OKHUCJICHUS.

XpoMaTel U TUXpOMaThl, UX B3aUMOIIEPEXObl U
OKHCJINTENbHBIE CBOWCTBA.

. TlomydyeHne © HCCIEIOBAaHHE CBOWCTB
TUAPOKCHIA xpoma(IIl).OkucnurensHble
CBOMCTBA JUXpOMaTa Kajus

XapakTepu3oBaTh XpOM IO €ro MOJIOKEHUIO
B [IEPUOJUYECKON  CHCTEME  DJIEMEHTOB
J. . MeHnneneeBa M CTPOCHHUIO aTOMOB,
¢uznueckue W XUMHUYECKHE CBOICTBa,
IIOJIYUCHHC n IMPUMCHCHUC Xpoma.
[IporHo3upoBaTh CBOMCTBAa  Ba)KHEHIIHUX
COCTMHEHUN (oxcuoB U TUAPOKCUIOB
XpoMa) B 3aBHCHUMOCTH OT CTEIEHU
okucneHusi xpoma. [IpoBoauts, HabmIOIATH
Y OMHCHIBATh XUMUYECKUI IKCTIEPUMEHT

Mapranen

[Tonoxxenue B NEPUOJUYECKOM  CHUCTEME
anementoB JI. I. MenneneeBa ©  CTpOEHHS
aToMOB  Mapranna. FEro  ¢usuueckue wu
XMMHYECKHE CBOMCTBA. Haxoxkaenue B mpupoe,
MOJy4YeHUE U TPUMEHEHUE Mapratia.
[Tonyuenwue, CBOMCTBA W IIPUMEHEHHE
BOKHEUIIIMX COEAMHEHUN MapraHia: OKCHIOB U
TUJIPOKCUJIOB, COJIEM MapraHiia B pPa3IndyHON
CTENEHU OKUCIICHUSI.

XapakTepu3oBaTb  Mapra’en IO  €ro
MOJIO)KEHUIO B MIEPUOJUYECKON  CUCTEME
aneMeHToB [. 1. MeHneneeBa U CTPOECHUIO

aToMOB, (u3Wueckne U  XUMHUYECKUE
CBOMCTBA, TMOJYy4YE€HHE M MPUMEHEHUE
Maprasiia.

IIporHo3upoBars CBOMCTBA BaXKHEUIIMX
COCMMHEHUH (OKCHUIOB, THAPOKCHUIIOB H
coJieit Maprasiia) B 3aBUCUMOCTH
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Comu mapranma (VII), 3aBucumocTh  HX
OKHUCJIUTEJIBHBIX CBOMCTB OT CPEIbl PacCTBOPA.

. OkucnaurtenbHble CBOMCTBA IEepMaHTraHaTa
Kajus

OT CTCIICHU OKHUCJICHUA Mapratia

Kemnes3o u ero COCAUHECHUA

[lonoxxeHne B  NEPUOAMYECKON  cUCTEME
anemenToB /J[. 1. MenzaeneeBa u  CTpOCHHs
aTOMOB keine3a. Ero ¢pusnueckue u XuMu4eckue
cBoyicTBa. HaxoxaeHnue B npupone, NoJydeHHE
(4yryHa ¥ cTajM) U MPUMEHEHHE JKee3a.
[Tonyuenue, CBOMCTBA U IIPUMEHEHUE
BakHedmmx coequnenuit skexesa(ll) u (11):
OKCHJIOB, THJIPOKCUAOB, coiieil. KoMIuiekcHbie
COETMHEHMUS JKeJe3a.

JIL.LKosnekus Kele30coaepKamx pya, YyryHa
U CTajH. [TonyueHue  HepacTBOPUMBIX
THJIPOKCHUIOB JK€jle3a U M3Y4YEHHE UX CBOMCTB.
[TonydyeHne KOMIUIEKCHBIX COSAMHEHUN Kelle3a

XapakTepus3oBaTh KeJe3o 1o ero
MOJIOKCHUIO B MIEPHOJMYECKON  cHUCcTeMe
aneMentoB [I. 1. MeHzeneeBa U CTPOCHUIO
aToMOB, (u3uYeckue W  XUMHUYECKHUE
CBONMCTBa, TOJy4eHHE (UyryHa U CTaIH) U
MIPUMECHEHHUEKENE3a U ero CIUIaBOB.
[IporHo3upoBaTh CBOMCTBAa  Ba)KHEHIIHUX
COeUHEHUH (OKCHIOB ¥ THIPOKCHIIOB
JKele3a) B 3aBUCHUMOCTH  OT  CTEINEHU
OKUCJICHUS Kele3a.

PacniosnaBats katronsl skenesa(ll) u (1)

[IpakTrueckas Pemenne sKCepuMEHTANBHBIX 3a/lad MO TeMe | DKCIIEPUMEHTAILHO IONy4aTh HaumOoJjee
pabota 10 «[lomyyenne  coequHEHWl  METANIOB U | paCIpOCTPaHEHHBIE COEIMHEHUS METaJIOB
HCCJICIOBAHUE UX CBOWCTBY» Y U3y4aTh UX CBOMCTBA
[TpakTrueckas Pemenne skcneprMeHTANBHBIX 33/a4 MO TeMaM | BeicTpauBaTh MilaH aHalu3a KauyeCTBEHHOTO
pabora 11 «Mertamb» u «Hemetambiy cocTaBa  COCIMHEHUI METaJUIOB u
HEMETAJIJIOB

O00011eHNEe U CUCTEMAaTU3AIIHS
3HaHUH 110 TeMe «MeTaibl»

BrmmosHeHWEe TeCTOBBIX 3alaHWi Ha 3HaHHE
CTpoeHHS, PUBNYECKUX U XUMUYECKHX CBOMCTB,
MOJIydeHUEe W TPUMEHEHHUE METAIOB U UX
COE€IUHEHMH.

[ToaroroBka Kk KOHTPOJILHOM padoTe

BBINOJMHATE TECTHI U YNPAXKHEHUS, PEIIATh
3a71a4M 110 TEME.

[IpoBoauTH OLIEHKY COOCTBEHHBIX
JIOCTUKEHUM B YCBOCHUU TEMBI.
KoppekTupoBatb CBOU 3HAHUS B
COOTBETCTBUU C IJIAHUPYEMBIM
pe3yJIbTaTOM

1,2,3,4,5,6,7,8,9,10,11

KonTtponbHas padota 7 o teme «MeTayuib»
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3 | O6o6mieHne U cucTeMaTH3alys 3HAHUH TI0 KypCy OOIIel XUMUN

2 | UTorosast KOHTpOJbHAS paboTa MO Kypcy oOIIei XUuMUu

102 | Uroro

Pexomenanum 1o ocHaleHnI0 y4e0HOro0 mpouecca
YMK «Xumus. 10 kiacc. Yriay0aéHHbIH yPOBEHb)»

1. Tabpuensu O. C. Xumus. 10 kmacc: yueb.mocoOue mns obireoOpazoBaT. opranmsanuit: yray6. ypoenb / O. C.Tabpuensn, U.T'. Octpoymos,C. A. CnagkoB. — M.:

IIpocsemenue, 2019.
2. I'abpuensa O. C. Meronudeckoe mocoone k yueounuky O. C. I'abpuensna u np. «Xumus. 10 kaace. Yriyonénnsiit yposens» / O. C. IN'abpuensH, U. I'. Octpoymos,C. A. Craakos.

— M.: Ilpocsewienue, 2019.
YMK «Xumus. 11 kaace. Yriay0JéHHbIH yPOBEHb)

1. I'abpuensu O. C. Xumus. 11 kmace: yued.mocodue st 001ieodpasopar. opranuszanuii: yriay6. yposens / O. C. I'abpuensH, W. I'. Octpoymos,A. H. JIéskun, C. A. CnagkoB. —

M.: IIpocsemenue, 2019.
2.T'abpuensu O. C. Meroaunueckoe mocobue k yueOnuky O. C. ['abpuensna «Xumus. 11 kmace. Yrnyonéunsiii ypoenb» / O. C. I'abpuesnsn, . I'. Octpoymos,C. A. CragkoB. —

M.: IIpocsermenue, 2019.
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