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IMosicuuTeILHAS 3aIMCKA

Pabouas mporpamma cpenHero oOmiero oOpa3oBaHHUsS [0 XUMHHM COCTaBJIEHA Ha OCHOBE
denepanbHOrO rocyIapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHAAPTa CPEAHEr0 O0IIero 0Opa3oBaHUA
(®1roC COO), yrBepxkaéHHOro npukazoM MuHuctepcTBa oOpa3oBaHus M Hayku Poccuiickoit
Oenepanun ot 17 mas 2012r Ne 413 (pen. 11.12.2020), ¢ y4€ToM npUMEpHOH MPOTrpaMMBI
o01iero o0Opa3oBaHus IO XMMHUH, a TAK)XKE€ OCHOBHBIX MJIeH U nosioskeHui [Iporpammsl pa3BuTus u
(GbopMHpOBaHUS YHUBEpCAIbHBIX Y4YEOHBIX AEHCTBMH [uid cpeAHero oOmero oOpa3oBaHUS U
OpPHEHTUPOBaHA Ha paboTy MO y4eOHO-METOANYECKOMY KOMILIEKTY:

1. Xwumwus. 10 xn.: yue6. mis obmeoopaszosar. yupexaenuii / O.C. ['abpuensu. — M.: [Ipoda,
2020.

2. Xwumus. 11 xi.: yue6. nns obmeodpaszoar. yupexaenuii / O.C. ['abpuensn. — M.: [Ipoda,
2020.

B nanHOW mnporpamMMe NpOCIEKUBACTCS HNPEEMCTBEHHOCTh MEXIY BUAAMU JEATEIbHOCTH
00y4JaeMbIX, MPEIYCMOTPEHHBIX MPOTPAMMON OCHOBHOTO o0OIero oOpa3oBaHMs U BUJIAMHU
JEeSITeTbHOCTH, O0ECTIEYMBAIONINX pPEANTH3aUI0 00pa30BaTEIbHON TPACKTOPHH, CBS3aHHOM C
yriiyOonéHHbIM u3ydeHueM xumuu. CoaepxaHue JaHHOW paboueil mporpaMmbl yYUTHIBACT HE
TOJIbKO IPEIMETHOE COJIEpKAHNUE M BO3PACTHBIE IICUXOJIOTHYECKHE 0COOEHHOCTH 00yyaeMbIX, HO
U TpOoQWIbHYIO TOATOTOBKY K OOYYEHHIO B BBICHICH INKOJIC, B KOTOPOH XHMHS SIBISETCS
NpOPUIMPYIONIEH ATUCIUIUTMHON.
Teoperuueckoe 1 3KCIEPUMEHTAIBHOE COJEPKAHNUE Kypca U3ydaeTcsl Ha OCHOBE
IIO3HABATEJILHOM JEATENbHOCTH OO0YYAIOUMXCSA: NMPUMEHATh TEOPETHUYECKHE 3HAHUS IOHSATHUM,
3aKOHOB U TEOpUIN XHMMHUU YIIIyOJIEHHOTO YpPOBHS JJIi MPOTHO3MPOBAHUS CBOWCTB XMMHYECKHUX
00BEKTOB U MOJATBEP)KICHHE ATHX IMPOTHO30B IMPH BBIIOJHEHUH XMMHUYECKOTO SKCIIEPUMEHTA;
IUIAHUPOBAaTh M IPOBOJUTH XWMHUYECKUH DKCIEPUMEHT W MHTEPIPETHPOBATh €0 PE3yNbTaThI;
YMETh XapaKTepH30BaTh U KJIACCH(PHUIMPOBATH XUMHUECKUE 3JIEMEHTHI, BEIECTBA U IMPOLECCHI;
MOJIHO M TOYHO BBbIpaXaTb W apryMEHTHPOBATh CBOK TOYKY 3PEHHS; HAXOJUTh HCTOYHHKH,
MOJIy4aTh, NMPEACTABIATh U COOOLIaTh XUMUUECKYI0 MH(POPMAIMIO B YCTHOM U MHCbMEHHON peuu
u JIp.
JlaHHBI Kypc MO3BOJSET MHOArOTOBUTH OOYYalOMIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY
BbIOOPY MPOECCHOHATBbHOM MOATOTOBKM K IMOCTYIUIEHHIO B BY3, B KOTOPOM XMMHS SIBJISIETCS
npoUIbHON JUCHMIUIMHON, YCHENIHOMY 00y4YeHHIO B HEM U BBIOOPY Ipodeccuu.
CornacHo 00pa30BaTeIbHOMY CTAaHAAPTY TJIABHBIC Yeiu CpeoHezo 0ouieco 0opazoeanus
cocmoam:
1) B QopMHUpOBaHMM IEIIOCTHOTO MPEJCTABICHHS O MHpPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHUAX, YMEHUSIX U CII0CO0AX JEATeIbHOCTH;

2) B HpI/IO6peTCHI/II/I OIIbITa p33H006pa3H0171 ACATCIIBHOCTH, OIIBITA ITO3HAHHWA U CaMOIIO3HAHUW A,
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3)

B TMOJATOTOBKE K OCYIIECTBICHUIO OCO3HAHHOT'O BBIOOpA MHAMBHUIYaTbHON 00pa3zoBaTeIbHOM
WH podecCHOHABHON TPACKTOPHUH.

H3yuenue xumuu na yenyoaéHHoM ypoeHe BHOCUT OOJBIIOW BKJIAJ B JOCTHKCHUE 3THX

1esei cpeHero oo1ero oOpa3oBaHusl ¥ HPU3BAHO 0DeCneYUmD.

1)

2)

3)

4)

5)

6)

7)

8)

(dopMHUpoBaHHE HayyHOW KapTUHBl MHMpa HA OCHOBE CHUCTEMbl XUMMUYECKUX 3HaHWUU
(XMMHYECKOW KapTUHBI MUPA) KaK €€ HEOThEMIIEMOI'0 KOMIIOHEHTA;

BbIpabOTKE y OOy4aromMXCs TyMAaHHUCTUYECKMX OTHOIICHUH W SKOJOTHYECKH T'PaMOTHOTO
HOBEJCHUS B OBITY W TPYIOBOM JEATEIBHOCTH, HPABCTBEHHOIO COBEPILIEHCTBOBAHUS U
Pa3sBUTHSL IMYHOCTH 00YYarOLINXCH,

MOHMMAaHHE OOLIECTBEHHON MOTPEOHOCTH y 0OYUAIOUINXCS B Pa3BUTUU XUMHUHU M XUMHYECKOM
IIPOMBILIUIEHHOCTH;

¢dopmupoBaHHe Yy OOydarOUIMXCS OTHOIIEHUS K XMMHUU Kak BO3MOXKHOW o0yacTtu
npodeccHOHaIbHON MOATOTOBKU M MIPAKTUYECKOHN 1A TEIbHOCTH;

(¢opMUpOBaHHME YCHEIIHOIO YydacTus B MyOJMYHOM MPEACTABICHUU  PE3YJbTAaTOB
AKCIEPUMEHTAIIBHON U UCCIEA0BATEIbCKON AEATEIbHOCTH,;

ydyacTue B XMMHYECKUX OJIMMIIMANAX Pa3IM4YHBIX YPOBHEW B COOTBETCTBHM C KEJIAEMBIMU
pe3yibTaTaMM U a/IeKBaTHOW CaMOOLIEHKOI cOOCTBEHHBIX BO3MOKHOCTEHH;

HCI0JIb30BAaHNE XUMUYECKUX 3HAHUM JIs1 OObSICHEHUSI 0COOEHHOCTEN 0O0BEKTOB U MPOLIECCOB
IIPUPOIHOM, COLUATIBLHOM, KYJIbTYPHON, TEXHUYECKOU CPEIbl;

NOHUMaHME IEHHOCTH XUMHUYECKOTO SI3bIKa, BBIPAKEHHOT'O B BepOaIbHOM M 3HAaKOBOH (opmax,
KaK COCTaBHOM 4YacTH pPEYEBOM KYJIBTYpbl COBPEMEHHOIO CIECIUAINCTa BBICOKOHN
KBaJIM(DUKALIHH.

O0mIas xapakTepucTHKA Kypca

CO,Z[ep)KaHI/IC YFJ'IY6J'IéHHOFO KypCa XUMHUH B cpez[Heﬁ MIKOJIC CTPOUTCA Ha OCHOBC HU3YUYCHHA

COCTaBa U CTPOCHUSA BCUICCTB, 3aBUCUMOCTH HUX CBOMCTB OT CTPOCHUS, MPAKTUYCCKOI'O 3HAYCHUA

ATHX CBOICTB, a TakKe CHOCOOOB J1a0OPaTOPHOTO M MPOMBILIUIEHHOTO MOJIYYEHHUS! BaKHEUIINX

BCIICCTB, U3YYCHUA SaKOHOMepHOCTefI XUMHYCCKUX IIPOLECCOB H HYTCﬁ YHOpaBJICHUA HMH.

OcHOBHBIE cOZiepKaTeNNbHbIe TMHUN pabodel IpOorpaMMBl:

«Bewecmeo» — cuctemMa 3HaHMA O COCTaB€ W CTPOCHHUM BEIECTB, WX CBOWCTBaX U
OMOJIOTHYECKOM 3HAYEHUH,

«Xumuueckan peakyus» — CUCTEMa 3HAHUM OO0 YCJIOBHSX MPOTEKAHUS XWMHYECKHX
MPOIIECCOB U CIOCO0aX yMpaBIeHUS UMH;

«Ilpumenenue eewyecme» — cucTeMa 3HAHUN O MPAKTHUYECKOM NPUMEHEHUHW BEIIECTB Ha
OCHOBE UX CBOMCTB M MX 3HAYCHHsSI B OBITOBOI U MMPOU3BOJICTBEHHOM chepax;

«HOlelleHlle eeuiecme» — CUCTEMA 3HAHUN 0 XUMHYECKUX MMPONU3BOJACTBCHHBIX npoueccax;
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o  «A3bIK Xumuu» — CUCTEMa 3HAHUH O HOMEHKJIATyp€ HEOPraHMYECKUX O OpPraHMYECKUX
COCIMHEHUN M XMMHYECKOM TCPMHUHOJIOTHH, & TaK)K€ YMEHHE OTPaXaThb UX C IOMOILBIO
XUMHUYECKON CUMBOJIMKH (3HAKOB, GOPMYI M YpaBHEHHUH ); HABBIKOB MEpeBOia HH(OPMAIINH C
S3bIKa XUMUH HA €CTECTBEHHBIN U 00paTHO

o «Konuuecmeennvie omuowteHusn»» — CHUCTEMA PACUETHBIX YMEHMM M HaBBIKOB JUISA
XapaKTEpUCTUKU B3aMMOCBS3M KAueCTBEHHON M KOJMYECTBEHHONM CTOPOH XUMHYECKHX
00BEKTOB (BEIIECTB, MATEPUATIOB U TIPOLIECCOB);

o «Teopua u npakmuka» — B3aUMOCBSI3b  TEOPETUYECKMX  3HAHUM M XUMHUYECKOTO
JKCIIEPUMEHTA KaK KPUTEPUSI ICTUHHOCTH U UCTOYHHUKA IIO3HAHMS.

MecTo npeaMera B y4eOHOM IJIaHe

®denepalibHbIN TOCYIaPCTBECHHBIA 00pa30BaTEIBbHBIN CTAaHIAPT MpeIyCMaTPUBACT U3yUEHUE Kypca

XUMHUHM B CpEIHEM IIKOJIEe KaK COCTAaBHOM uyacTH mpeamMeTHOM oOnactu «EcTecTBEHHO-HAYy4HbIE

IIPEIMETBD».

JanHas paboyas mporpaMma IpeaHa3HadeHa A 00y4aroluXcsi, KOTOpble BBIOpAIN XUMUIO IS

W3YYEHHUS Ha yIIIyOJEHHOM YpOBHE.

Orta mporpaMMa MO XUMHH JUIsI CpelHEero oOmero oOpa3oBaHUS Ha YriyOJEHHOM YpOBHE

cocraBieHa u3 pacuéra 3 u B Hepento (204 4 3a 1Ba roja oOyueHus).

Pe3yabTarsl 0cBOCHUSA Kypca

JleaTenbHOCTh y4HTeNnss B OOYYEHWH XMMHH B CPEJHEW INIKOJIE JOJDKHA OBITh HampaBlieHa Ha

JOCTIKEHUE 00YUaIOIIMMUCS CIEAYIOMINX JIUYHOCHIHBIX PE3YbMamog.

1) B LICHHOCTHO-OPHEHTAIIMOHHON cdepe — o0co3HaHue POCCHUICKONW  IpakAaHCKOM
UJCHTUYHOCTH, IATPUOTU3MA, YyBCTBA TOPIOCTH 3a POCCUMCKYI0 XUMHUUECKYIO HAYKY;

2) B TpyHoOBOii chepe — eomosnocmb K OCO3HAHHOMY BBIOOPY JaiibHEHIIEH 00pa3oBaTebHOI
TPaeKTOPHUH B BBICUICH LIKOJIE, I/I€ XUMHUSI SIBJISETCS TPOQUINPYIOMIEN JUCIUILINHOM;

3) B MO3HAaBATeNbHOW (KOTHUTHUBHOW, WHTEIUICKTYaAlbHOH) chepe — ymeHue YNpaBisTh CBOCH
MO3HABATENBHOM AEATENbHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K 00Pa30BaHHIO, B TOM YHCIIe
caM000pa30BaHuI0, HA IPOTSKEHUH BCEH KU3HU; CO3HATEIIbHOE OTHOILIEHUE K HEPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCHEIIHON MpodecCHOHaIbHONU U OOIIECTBEHHOMN NEATEIbHOCTH;
@opmuposanue HaBBIKOB 3KCIIEPUMEHTAIBHON U UCCIIeI0BATEIbCKON NEATEIbHOCTH; yyacmue
B NyOJIMYHOM  MpPEJCTaBICHUM  PE3yJbTaTOB  CaMOCTOATENBbHOM  IO3HaBaTEeNbHOU
NEeSTeNIbHOCTH; yyacmue B IPOGUIbHBIX OJMMIIMAIAX Pa3IMYHBIX YPOBHEW B COOTBETCTBUU
C ’KeJIaeMbIMHU PE3yJIbTaTaMH M aJICKBATHON CaMOOIIEHKON COOCTBEHHBIX BO3MOYKHOCTEH;

4) B cdepe 310pOBbeCOEpEKECHUS — HpuHAsmue u peanusayusi TEHHOCTEHW 3I0POBOTO U
Oe3omacHoro obpaza >KU3HHU, Henpusmue BPEAHBIX NPUBBIUEK (KypeHHs, YIOTpeOIeHHs

AJIKOTOJIs, HAapKOTUKOB) OJjarojapsi 3HAHUIO CBOWCTB HAPKOJIOTHYECKHX W HAPKOTUUYECKUX
)



BEIIIECTB; COOJIIOJICHUE TPABWJI TEXHUKH OE30MaCHOCTH B IpoIecce padOThl C BEIICCTBAMH,

MaTepHajamMi B yueOHOM (Hay4HOIl) 1abopaTopuu U Ha MPOU3BOICTBE.

Memanpeomemnwvimu pe3ynvmamamu OCBOCHUS BBITYCKHUKAMU CTYIICHH CPEIHET0 OOIIEro

06p330BaHI/I${ Kypca XUMHH SABJIAIOTCH.

1)

2)

3)

UCNONb306aHUe YMEHUHM W HABBIKOB pAa3JIMYHBIX BHUJIOB I103HABATEIbHOM J€ATEIBHOCTH,
NPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHHS (CHCTEMHO-MH()OPMAIIMOHHBIM  aHAIU3,
HaOJII0/IEeHUE, U3MEPEHUE, MIPOBEJICHUE KCIIEPUMEHTA, MOJEIUPOBAHUE, UCCIIEI0BATENbCKAs
JESATENIbHOCTD) JUISl U3YUYCHHS] PA3JIMYHBIX CTOPOH OKPYXKAIOIIeH NeiiCTBUTENbHOCTH;

61a0eHue OCHOBHBIMU MHTEIJICKTyaJbHBIMU ONepaluusMu: (GopMyInupoBKa THIIOTE3, aHAIU3 U
CUHTE3, CPABHCHHE M CHCTEMAaTH3aIHsl, 0000IICHHE U KOHKPETU3AIHS, BBISBICHUE TPUUNHHO-
CJIEZICTBEHHBIX CBS3EH U IOMCK aHAJIOTOB;

nosnanue 00HLEKTOB OKpYyZKaromero Mmupa oT O6IJ_I€FO qcpe3 0COOEHHOE K CAUHUYIHOMY;,

4) ymerHue TCHEpUpOBaTh UACHU U OIIPEACIIATE CPCACTBA, H606XOI[I/IMBIG I UX peai3alnu;

5) ymeHue onpeaciATh UCIN U 3aJa4n JCATCIbHOCTH, BBI6I/IpaTI> CpCAcTBa pCainu3aln LECIN U

6)

IMPUMCHATH UX Ha IIPAKTUKCE,
ucnojbzoearnue Pas3yIMYHbIX HCTOYHHUKOB U IOJYYCHUSA XHUMHUYECKOU I/IH(bOpMaI_[I/II/I,
IMOHUMAHUC 3aBHCHUMOCTH COACPIKAHUA U (1)0pr1 MpeaACTaBJICHHUA I/IH(bOpMaI_II/II/I oT ueneﬁ

KOMMYHUKAIIUW U aapecara;

7) ymenue TPOAYKTHBHO OOINAThCS ¥ B3aUMOJACHCTBOBATh B  MPOIECCE COBMECTHOM

8)

NESTeIbHOCTH, YYWUTBIBATH IO3ULUHM JAPYIrHMX YYAaCTHUKOB JESTENbHOCTH, 3()(HEKTUBHO
pasperiatb KOH()IUKTHI;

20MOBHOCMb W CIIOCOOHOCTh K  CaMOCTOSITENIbHOW — MH(OPMAIMOHHO-II03HABATEIBHOM
JeSITEIbHOCTH, BKJIIOYAasi YMEHHE OPUEHTHPOBATHCS B Pa3IMUHBIX UCTOYHHMKAX MH(POpMAIHH,
KPUTUYECKH OIIEHMBATh W MHTEPIPETHPOBATH HMH(OpMAIMIO, MOJYy4aeMyl0 M3 pa3IMYHbIX

HNCTOYHUKOB,

9) ymenue WCHONB30BATH CpPEACTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

(manee — UKT) B pemieHnn KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3ALIMOHHBIX 3a]1a4 C
coOmojieHeM  TpeOOBaHMN  IPrOHOMMKH, TEXHUKHU 0e3omacHoCTH, TUTUEHBI,

pecypcoc6epe>I<eHI/I;1, IMPAaBOBBIX U 9TUYCCKHUX HOPM, HOpM HH(I)OpMaLII/IOHHOﬁ 6630HaCHOCTI/I;

10) éna0enue SI3IKOBBIMHU cpeacrBaMu, BKIIOYasd U A3BIK XMMUHU — YMCHHUE SICHO, JIOTUYHO U

TOYHO HM3JaraTh CBOI TOYKY 3pPEHMs, MCIIOIb30BaTh a/IeKBATHHIE SI3bIKOBBIE CPE/ICTBA, B TOM
YHCJIe U CUMBOJIbHBIE (XUMHUECKUE 3HAKH, (DOPMYJIBI M YpaBHEHHS).
Ilpeomemmnvimu pezynvmamamu U3y4eHrs XMMUU Ha yriyOJIEHHOM YpOBHE Ha CTYIIEHU

cpemHero o0miero oopa3oBaHus SBISIOTCS:



1) 3Hanue (nonumanue) XAPAKMEPHLIX NPUSHAKOE GANCHEUUWUX XUMUYECKUX NOHAMULL
BEILIECTBO, XWMHYECKUH DSJIEMEHT, aToM, MOJIEKYJIa, OTHOCUTEIbHbIE AaTOMHBIE H
MOJICKYJIIPHBIE MAacChl, MOH, HW30TONbI, XUMHUYECKas CBA3b (KOBaJEHTHAas TMOJISIpHAs U
HENoJIsipHasi, HOHHAsI, MeTa/NInYecKasi, BOJOPOIHASA), IEKTPOOTPULIATEIBHOCTD, AJIJIOTPOIINS,
BaJICHTHOCTh, CTENEHb OKHCIEHHUS, MOJIb, MOJISIpHAsh Macca, MOJIPHBIA 00bEeM, BellecTBa
MOHHOI'0, MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS, PaCTBOPbI, JIIEKTPOJUTHI
Y HEBJICKTPOJIUTBHI, AIEKTPOJIUTUYECKAS JccoLranus, TUIPOJIN3, OKHCIIUTENb
Y BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIEHUE, DJIEKTPOJIM3, CKOPOCTb XHUMHYECKOU
peakiuu, Karajau3aTopbl M KaTaiu3, OOpaTUMOCTh XUMHYECKHX peakluud, XUMHUYECKOe
paBHOBECHE, CMEIICHHWE DPABHOBECHs, TEIUIOBOW AS(M(EeKT peakuuu, YrIepoaHBIA CKeJeT,
GyHKIIMOHATBHAS TPyIa, U30Mepus (CTPYKTYpHass W MPOCTPAHCTBEHHAs)) W TOMOJIOTHS,
OCHOBHBIE THUIBI (COCIMHEHUS, Pa3JIOKEHUs, 3aMelleHHs, oOMeHa), BUAbI (THAPUPOBAHUS
U JETUJIPUPOBAHUS, TUApATAllMM W JErUApaTalyy, NOJIMMEpU3aluu | JIETOIMMEPU3aLnH,
MOJIMKOH/ICHCAIIMM ¥ M30MEpU3AIU, KAaTAIUTUYECKHE U HEKATAIMTUYECKUE, TOMOTECHHbIE U
TeTepOreHHbIC) W Pa3HOBUIAHOCTH ((epMEHTATUBHBIC, TOPCHUS, 3TCPUPUKAINU, KPEKUHTA,
pudopMuHTa) peakuuii B HEOPraHMYECKOM W OPraHUYecKOW XHUMHH, M[OJUMEPHL,
OMOJIOTUYECKH aKTUBHBIC COSMHECHHS;

2) eblsasleHUe 63AUMOCEA3U XUMUYECKUX NOHAmMull JJIsi OOBSICHEHHS COCTaBa, CTPOCHHS,
CBOMCTB OT/ICIIbHBIX XHMHYECKUX OOBEKTOB U SIBJICHHH;

3) npumenenue OCHOBHLIX NONONCEHUL XUMUYECKUX Meopull: TEOPUH CTPOCHHS aroMa M
XUMUYECKOM CBSI3U, MEPUOJMYECKOrO0 3aKOHA U MEPUOJAMYECKOM CHCTEMbl XUMHUYECKHX
snementoB /JI. 1. MenaeneeBa, TEOpUHM DJIEKTPOJIUTUYECKON AUCCOIMALIMM, MPOTOHHOM
TEOpUU, TEOPUU CTPOCHUS OPraHMYECKHUX COEAMHEHHM, 3aKOHOMEPHOCTEH XHMHUYECKOU
KMHETUKU — ]ISl aHaJIu3a COCTaBa, CTPOCHHUS U CBOMCTB BEILIECTB M MPOTEKAHUSI XUMUYECKHUX
peaKuuii;

4) ymenue Knaccugpuyuposams HeOPraHNIECKUE U OPraHMYCSCKHE BEIIECTBA

M0 Pa3JIMYHBIM OCHOBAHUSIM;

5) ycmanoenenue é3aumocesnszei Mexay cOCTaBOM, CTPOCHHEM, CBOMCTBAMH, MPAKTUIECKUM
MPUMEHEHUEM U MTOJIYYEeHUEM BaKHEHUIITUX BEIIECTB,;

6) 3Hanue ocnoe xumuueckoi HomenKiamypot (TPUBHAILHOW ¥ MEXKITyHAPOIHOMN) U yMeHue
Ha3BaTh HEOPTAHWYECKHUE U OPTaHUYECKHE COSAUHEHUS 110 OpMyIie, © HA00OpOT;

7) onpedenenue: BaJCHTHOCTH, CTCTICHU OKUCIICHHUS XMMUYECKHUX AJIEMEHTOB, 3apsI0B HOHOB;
BUJIOB XUMHUYECKUX CBS3€Hl B COCIMHEHMSIX U THUIOB KPUCTAUIMYECKUX PELIETOK;
MPOCTPAHCTBEHHOI'O CTPOEHUSI MOJIEKYJ; THIa THAPOJM3a M XapakTepa Cpelapl BOIHBIX

pacTBOpPOB coneﬁ; OKMCJIUTEIIA U BOCCTAHOBUTEIIA, MPOLCCCOB OKHUCICHUA U BOCCTAHOBJICHUS,
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NPUHAAJISKHOCTH BEINECTB K Pa3IMYHBIM KjaccaM HEOPraHMYeCcKUX U OpraHuYecKuX
COEIMHEHUI; TOMOJIOTOB U U30MEPOB; TUIIOB, BUAOB U PA3HOBUAHOCTEN XUMUYECKUX PEAKIIUU
B HEOPTaHUYECKOW U OPraHUYECKON XUMUMH;
8) ymenue xapaxmepuzoeams:
— S-, p- 1 d-371€eMeHTHI 110 MX IOJ0XKEHUIO B iepuoaudeckoi cucreme J[. 1. Meneneesa;
— 00111Me XMMHYECKHUE CBOICTBA IPOCTHIX BELIECTB — METAJUIOB U HEMETAJLIOB;
— XMMHMYECKUE CBOICTBA OCHOBHBIX KJIAaCCOB HEOPraHMYECKUX U OPraHMUYECKUX COCTUHEHU B
IUIaHe 001ero, 0COOEHHOr0 U eIMHUYHOTO;
9) obwscHenue:
— 3aBHCHMOCTH CBOWCTB XMMHMUECKUX 3JIEMEHTOB U UX COEAMHEHUHN OT IOJIOKEHUS SJIEMEHTA B
nepuoanueckou cucreMe /1. 1. Menneneesa;
— MPUPO/IbI XUMUYECKOHN CBSI3U (MOHHOM, KOBAJIEHTHOM, METAIIIMUECKOH, BOJOPOIHON);
— 3aBHCUMOCTH CBOWCTB HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB OT MX COCTaBa MU
CTPOCHMUS;
— CYIIHOCTH H3YYEHHBIX BUJOB XMUMMYECKUX PEAKIMI: 3JIEKTPOIMTUYECKON IMCCOLUAINH,
HMOHHOT0 0OMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEbHBIX
— BIMSHUSA DPa3jIMYHbIX (DAKTOPOB HA CKOPOCTb XHUMHMUECKOW peakIMM U Ha CMEIIEHUE
XUMHYECKOTI'0 PABHOBECHS;
— MEXaHU3MOB NPOTEKAaHUS peakUuid MeXAy OpraHMYeCKUMU W HEOPraHU4YECKHUMHU
BEILIECTBAMU;
10) ymenue:
— COCTaBIISITh YPAaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MOMOIBIO METOAa
AJIEKTPOHHOTO OajaHca;
— MPOBOAUTH PACUETHI O XMMUYECKUM (POPMYJIaM U YPaBHEHUSIM;
— MpPOBOJUTh XMMUYECKMHA SKCIEPUMEHT (JabopaTOpHbIE M MpPaKTUYEeCKUe paboThl) C
coOnrofieHreM TpeOOBaHMN K MpaBUiaM TEXHHUKHM O€30MacHOCTH MIpU paboTe B XMMHUYECKOM
kabunere (1abopatopun).
Coaep:xanue Kypca
Kypc 4€Tko nenuTcst Ha ABE YaCTH COOTBETCTBEHHO I'olaM 00ydeHUs: opraHndeckyro xumuio (10
KJacc) u oburyro xumuto (11 kiacc).
Kypc 10 knacca HaumHaeTcs €O 3HAKOMCTBA C IMPEAMETOM OPraHMYECKOM XWMHH, U3y4EHUS
TEOPUHM CTPOEHHUS OpraHWYecKux coenuHeHUd A. M. BytiepoBa W rubpuaM3aliu aTOMHBIX
opbOuTaneil. 3aTeM paccMaTpUBAIOTCS KIACCU(PHUKAIMS OPraHUUECKUX COeIMHEHUH, MPUHIUIIBI UX

HOMEHKJIATYphl, a TaKXkKe Ki1accu(uKalus peakiuil B OpraHnyecKol XUMUH.



IlepBoHavYaIbHBIE TEOPETUUECKUE 3HAHUS JJaJle€ MHOTOKPATHO 3aKPEIUISIIOTCS U Pa3BUBAIOTCS MPU
M3yYEHUU KJIACCOB OPraHMYECKUX COCIMHEHHM OT YIJIeBOJAOPOJIOB JO a30TCOAEPIKAIIUX
COCIMHEHUH U IOJIUMEPOB.

Takoe mnocTpoeHHe Kypca IO3BOJISIET B IOJIHOW MEpEe HE TOJBKO IIUPOKO HCIOJb30BaTh
JNEAYKTUBHBIN Toaxo] B oOyueHun xumuu 10 kimacca, HO U peaiu30BaTh UJCI0 I€HETUYECKOM
CBSI3U MEXKJY KJIACCaMU OPraHUYECKUX COCAMHEHHI.

Oco00e BHUMaHHE B KypCe OPraHM4eCKON XUMHUU YJEICHO CIIOXKHBIM JUIsl IOHMMAaHUs BOTIPOCAaM:
B3aUMHOMY BJIMSIHUIO aTOMOB B MOJIEKYJIaX, B TOM YHCIE JUIsl IPEACKAa3aHUs  CBOWCTB
COCIMHEHUI; MEXaHM3MaM M 3aKOHOMEPHOCTSM MPOTEKAaHUS XUMUYECKHUX pEaKUUd, YTO
HEOOXOAUMO JJisi TPOTHO3UPOBAHUSI TPOIYKTOB; MPOCTPAHCTBEHHOMY CTPOCHHIO YTJIEBOJIOB,
aMUHOB, aMUHOKHCIIOT, OEJTKOB U HYKJIEUHOBBIX KHCJIOT.

Kypc 11 knacca HaunHaeTCsl ¢ PaCCMOTPEHMS CIOKHOIO CTPOEHHUSI aTOMa Ha OCHOBE KBAaHTOBO-
MEXaHUYECKUX MPEACTABICHUN O CTPOSHUH €T0 AIpa U JIEKTPOHHON 00O0IOUKH, a TAKXKE SJIEPHBIX
peakuuid. Takas TeopeTmueckas 0a3a MO3BOJISIET HAa JPYrOM YPOBHE U3YYHTh TNEPUOAMYSCKUN
3aKOH M MIEPUOJIMYECKYIO CUCTEMY XUMHUUYECKUX AeMeHToB [[. 1. Menaeneesa u €€ pa3 OLEHUTD
€ro Hay4HbIU [TOJIBUT, HA HECKOJIBKO JIECATUIIETUI ONEPEUBILIEIO HAYYHYIO MbICIIb.

3aTeM HM3y4daeTcs CTPOEHUE BEUIECTBA, OCHOBHBIE THUIIbI XMMHMUYECKOW CBSI3U. 3HAHUS Y4YALUXCS
«XUMHH B CTATHUKE» JIOMOJHSIOTCS CBEACHUSMU O KOMIUIEKCHBIX COCIWHEHUSIX M JUCTIEPCHBIX
cucrteMax. JIOTHYHO [ajee paccMaTpUBAIOTCS TAKWE TOMOTEHHBIE CHUCTEMBI, KaK pPacTBOPHI U
CrocoObl BBIPAKEHHSI KOHIIEHTPAIIUU B HUX.

W3ydyeHrne OCHOB XMMHUYECKON TepMOJWHAMUKH, MOHSATHI 00 SHTAIBIUU U DHTPOIWHU, 3aKOHOB
I'ecca, mo3BomsitoT Ha Oojiee BBICOKOM YpPOBHE M3YUYUTh 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PeaKuid U (PU3UKO-XUMUYECKUX MPOIECCOB.

XHUMHYECKUE PEAKIIMU B PACTBOPAX PACCMATPUBAIOTCS TAaK)K€ Ha HOBOM TEOPETHUYECKOM YPOBHE
MOCJIE BBEJCHUS MOHATHA O BOJOPOAHOM IIOKa3aTele M M3YYEeHHs] MPOTOJIUTHUYECKOW TEOPUH
KHUCJIOT U OCHOBaHMI. O000IIAI0TCSI CBEIEHUS] O HEOPTAaHMYECKUX W OPraHMYECKUX KHCIIOTaX U
OCHOBAHUSX B CBETE MPOTOJUTHYCCKON TEOPHUU M TEOPHUM DJIEKTPOJIUTUUYECKON NHUCCOIMALNU, a
TaK)Xe COJIel B CBETE TEOPUHU INEKTPOIUTUUECKON AUCCOLMALIIH.

OtnenbHas TJIaBa TMOCBSIIEHA OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCAM, B TOM YHCIE
METO/JIaM COCTABJICHHUS YPaBHEHUW U DJIEKTPONM3Y, KOTOPBIE BAXHBI I YCIEUTHON CIadd
WUTOTOBOTO 3K3aMeHa. boiblioe BHUMaHHWE B ATOW TJaBE YACICHO U XUMHUYECKHM HCTOYHHKAM
TOKa, 0€3 KOTOPBIX CI0XKHO MPEICTABUTh COBPEMEHHOE OOIIECTBO.

XUMHUST HEMETANIOB U METAJUIOB, BAXKHEMIIMX MPEACTABUTENEH 3TUX KIACCOB BEIIECTB U HUX
COCTMHCHUN H3y4aeTcsi B CHUCTEME (COCTaB <> CTPOCHHE <> CBOMCTBA <> IPUMEHCHHE <>

MOJTYYeHUE <> HAaXOXKJICHHE B MPHUPOJC) U pacCMaTPUBACTCA B €IMHOU CBS3M OPraHUYECKOW U
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HEopraHuuecko xumuu. Takum o0pa3oM peanusyeTcs IiaBHas UJesl Kypca — €IUHCTBO KHBOI'O
¥ HEXXUBOT'O MaTepHaJIbHOI0 MHUpPA, OMIMCHIBAEMOT0 OOLIMMHU 3aKOHAMU XUMUH.
PackpbITh posib XMMHUYECKOH HayKu, Kak MPOM3BOIUTEIBLHOW CHIIBI COBPEMEHHOTO OOIIECTBa

IMO3BOJIACT I'JlIaBa 3aBE€plIaroiias Kypce 11 xmacca «XuMusg 1 06HI€CTBO>>.

Oprannyeckasi xumus. 10 kiace
TEMA 1. HAYAJIBHBIE IOHATHS OPTAHUYECKOM XUMUH
(13 u).
IIpenmer oprann4veckoit xumumn. Opranuyeckue BemecTBa. UYTo wu3yyaer opraHudeckas
xumus. Kpatkuii ouepk pa3BuTusi opraHmdeckod Xumuu. CpaBHEHHE HEOPraHMYECKUX U
oprannveckux BemiecTB. CHoOCOOHOCTh aTOMOB YITIEpO/a COEAMHATHCS B pa3jiMyHbIC LIEIH.
VYrieBoopoasl U ux npousBoAHbIe. [ToHsATHE O 3amecTuTENE.
Teopusi crpoennsi oprannyeckux coenuHenuii A. M. ByrtiepoBa. [loHsiTue BaJIeHTHOCTH.
Paboter @. A. Kekyne. Ponp A. M. BytiepoBa B co3qaHuM TEOPUHM CTPOEHMSI OPraHUYECKUX
coequHeHn. E€ OCHOBHBIE MTOJIOKEHUS.
[TpyunHBl MHOTOOOpa3usi OPraHMYECKUX COENMHEHUM: 00pa3oBaHUE OJMHAPHBIX, JABOWHBIX H
TPOMHBIX CBSI3€M MeXIy aTromamu yriuepoaa. M3omepus. DMnupuueckas, MOJIEKYJsSIpHas H
CTPYKTYpHasi pOpPMYIIbl OPTaHUYECKUX COCTUHECHUH.
Konuenuusi rudpuamzanuu aTtoMHbIX opOuTtaneii. CrtpoeHue atoma yriaepoaa: S- U p-
opbutanu, TUObl uUx TUOpuaM3anuu. OOpa3oBaHHE KOBAJIEHTHBIX CBA3CH. ODJNEKTpOHHas U
3NIEKTPOHHO-Tpaduueckas GopMyJibl aTOMa yriiepoaa.
Knaccupukanus opranuveckux coeauHenmid. Krnaccudukaius mo 3JI€eMEHTHOMY COCTaBy:
YTJIEBOJOPOABI, TAIOT€H-, a30T- U KHCIOPOACOAEPKAILINE OPTaHUYECKUE COCTUHEHHS.
Knaccugpukanuss 1O CTPOSHHIO YIJIEPOJHOI'O CKEJeTa: alUKIMYeCKHe M IUKINYECKue
(KapOOIMKINYECKHE U TeTePOLUKIMUECKUE) OPraHUYECKHE BEIECTBA.
Knaccudukanust yrieBogopoAoB: TMpenenbHbie (aJKaHbl W IUKIOAJKAHBI), HEMpeaeTbHbIE
(aTKeHbl, aJIKUHBI, aTKaJAUEHbI), APEHBI.
Knaccudukanus oOpraHMYecKMX COENMHEHUH 10 HAIWYUI0  (YHKIHMOHATIBHBIX  TPYII
(ruapokcuibHas, KapOOHWMIIbHAS, KapOOKCUIIbHAs, HHUTPOTpynmna, amuHorpymma). CHUpThL
Anpneruasl. Keronsl. KapOonoBsie kuciotel. HutpocoennaeHusi. AMUHBL.
IIpyHOUNBI HOMEHKJATYpPbl OpPraHUYecKMX coeAuHeHuH. IloHsaTme o0 XuMHyecKou
HOMeHKJaType. HoMeHkaTypa TpuBHanbHas (MCTOPUYECKas) U palliOHAIbHAS.
MexnyHaponHas HoOMeHKIaTypa opranndeckux coequaennii — IUPAC. [IpuHiuns! cocraBieHus

Ha3BaHUS OPraHUYECKOro coennuHeHus no Homenknarype [IUPAC.
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Knaccupukanusi peaxkumii B opranmyveckoit xumum. [lonstue o cybcrtpare u peareHrte.
Knaccugukanus peakuumii 1Mo CTPYKTYPHBIM H3MEHEHHSM BEIIECTBA: NMPUCOCIUHEHHUS (B TOM
quclie MOJAMMEPU3alMY, OTLUIETUICHUS (3JIEMEHUPOBAHUS), 3aMELLEHUS U U30MEPHU3aLUH.

[ToHATHE O TOMO- M IeTEepOIMTUYECKOM pPAa3pblBaX KOBAJICHTHOW CBSI3U, JJIEKTpodmiax u
HyKJIeo]uIax.

Knaccudukanus peaknuii mo THIy PEaKIMOHHBIX YACTHUIl: paJuKalbHbIC, dJIEKTPOPHILHBIE H
HYKJIICO(DUITbHBIE.

Knaccugukarus peakiuii o 13MeHEHHIO CTENEHEH OKUCIIEHUS: OKUCIIEHNS M BOCCTaHOBIICHHUS.
Knaccugukanus peakuuil 1Mo 4acTHBIM IPU3HAKaM: TaJOr€éHUPOBaHHME U JAErajJOreHUPOBAHUE,
TUAPUPOBAHUE U JETHJIPUPOBAHUE, THJpaTallud M JETUApaTalud, TUAPOraJoreHUpOBaHUE U
JETUIpOrajloreHHPOBAHHUE.

Jdemoncrpanun. Koslekuus OpraHMYECKHMX BELIECTB, MAaTEpUAJIOB W M3LCIUNA W3 HHUX.
[IapocrepxHeBbie 1 00bEMHBIE MOzenu (Monenu Ctroapra—bpurineba) sTaHONa U TUITHIOBOTO
apupa, Oyrana u wu300yTaHa, MeTaHa, JITHJCHA W aleTWIeHa. B3aumoneiicTBue HaTpus C
ATAHOJIOM; OTCYTCTBHE B3aUMOJCHCTBUS C JUITUIIOBBEIM 3GupoM. Mojens OTTaJKUBaHUS
rUOpUIHBIX OpOuTaneil (IeMOHCTpalMs C MOMOIIbI BO3AYIIHBIX HIApOB). JleMOHCTpanuoHHas
Tabmuna «Pa3nuuHble THOPUIHBIE COCTOSIHUMSA aroma yriepoga». OOpas3lbl OpraHMYeCKHX
COCIMHEHUIN pa3IMyYHbIX KjaccoB. MoJenu OpraHUYecKUX COEAMHEHUN C pa3Iu4yHbIMU
(GyHKIMOHAIbHBIMU TpymnnamMu. ['opeHue MeTaHa wiM nponaH-OyTaHOBOM CMeCH M3 Tra30BOM
3axuraiku. B3pblB cMmecu MeraHa c xiopoMm. OOecuBeurBaHME€ OpOMHON BOJbI ITHICHOM.
Jenonumepunsanus nonudtuieHa. [lomyuenue stuineHa qeruaparanyei 3TaHoua.

JlabopaTopHublii onbIT. M3roroBieHue Mopeneil MOJEKyl — NpPEACTaBUTENEH pPa3IUYHBIX
KJIACCOB OPTaHUYECKUX COCTUHECHUM.

IIpakTnyeckas padora 1. KauecTBeHHBIN aHAIN3 OpraHUYECKUX COEAUHEHHH.

TEMA 2. IPEJAEJIBHBIE YI'JIEBOAOPOABI (5 4)

AJIKaHbl. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJIbl MeTaHa. ['omojormyeckuit
pAI adKaHOB U MX u3oMmepusd. IIpocTpaHCTBEHHOE CTpOEHHE MOJIEKYJ aJKaHOB (B TOM YHUCIE U
KoH(popmepsl). HomeHkaTypa ankaHoB.

[TpomblmieHHble  cHOCOOBI  MOJYYEHHUs  aJKAaHOB: KPEKUHI HE(TENpOIyKTOB, PEAKIHS
ANKWINPOBAaHMsS, TMOJyYeHHE CHHTETHYECKOro O€H3MHa, HarpeBaHHE Yyriiepojga B aTtMocdepe
Boziopoaa. JlaGopaTopHbple CrOCOOBI TONYYCHHS adKaHOB: peakius Bropra, muponus conei
KapOOHOBBIX KUCIIOT CO IIET0YaMH, THAPOIN3 KapOHia aTlOMUHUSL.

®usnyeckue CBOICTBa allkaHOB. B3auMHOE BIIMSHHE aTOMOB B OPraHUYECKUX MOJIEKYJIax.
[TonoxxutenbHBI U OTPULIATENBHBIN HHIYKTUBHBIE 3 (exThl. [Iporuo3 peakinoHHON CIOCOOHOCTH

aJKaHOB. MeXaHM3M pEaKIHi paJuKaIbHOrO 3aMmenleHus. Peaknuu paauKaaibHOrO 3aMEICHUS:
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TaJIOTCHUPOBAHME M HUTpoBaHue. Peakumm nperuppupoBanHusa. Peaknum oxucnenusa. [pyrue
peakuyy C pa3pyLICeHUEM YIVIEpOAHOU Lenu. [IpuMeHeHre akaHoB Ha OCHOBE CBOMCTB.
Hukiaoankanel. ['OMONOrMYEeCKUi psii U CTPOCHUE LMKIOAKIAHOB. X HOMeHKIarypa u
n3zomepus. [lonarue o npocrpancTBeHHOH n3omepuu. Konpopmeps! nukiorekcasa.

CriocoObl mostyueHHsl LUKIOAJIKaHOB: peKTU(dUKaus He(TH, KaTaluTH4YeCKoe NerupupoBaHUe
apeHoOB, BHYTPUMOJIEPYJIsIpHAst peakius Bropua.

®uznyeckue U XMMHUYECKUE CBOMCTBA LIMKJIOAKAHOB (pEakLUUU NPUCOEAMHEHUS U 3aMELLEHUs).
ITpuMeHeHNEe NUKII0aKaHOB.

Jemoncrpanuu. [lapocrepkHeBble MOAEIN MOJIEKYN AlKaHOB JAJS WUIIOCTPALUU CBOOOJHOIO
BpameHus BoKpyr cBsizu C—C, a Takxke 3aCIOHEHHONW M 3aTOPMOXKEHHOH KOH(OpManuii »TaHa.
Ilonyyenue meraHa M3 amerara HaTpUs W THAPOKCUIA HaTpusa. l'OpeHMe MeTaHa, IIpOIlaH-
OyTaHoBOW cmecu, napaduHa B YCIOBUSX M30bITKA M HEAOCTaTKa Kuciopona. B3pbiB cmecu
MeTaHa ¢ Bo3ayxoM. OTHOILIEHHE MeTaHa, IPonaH-OyTaHOBOM cMecH, OeH3uHa K OpOMHOM Boje
u pactBopy KMnOsg.

JlaGopaTopuble onbIThl. V3roroBienne mapapuHUPOBaHHOW OyMard, MCHBITaHHE €€ CBOWCTB
(oTHOmIEHHE K BoJe M kupy). OOHapyKeHue BOJbI, CaXH, YIJIEKHUCIOTO Ta3a B IPOAYKTax
TOpPEHUS CBEYH.

TEMA 3. HEIPEJAEJIBHBIE YI'VIEBOJAOPOAbBI (13 4)

AJIKeHBbl. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJbl dTHIIEHA. ['oMosornyeckuit
Pl U U30MepHUsl aJKEHOB (YIJIEPOJHOIO CKEJeTa, FeOMETpHUEecKass WIH yuc-mpaHc-u30MepHus,
HOJIOXKEHUS JBOWHOMN CBSI3U, MeXKiaccoBasi). HOMeHKIaTypa aJIkeHOB.

[TpoMbInIeHHBIE CTIOCOOBI MOJIYYEHHUsI AIKEHOB: KPEKUHT aJIKaHOB, BXOJSIIUX B COCTaB HEPTU U
MOMYTHOT0 HE(TAHOTO Ta3a, AETUAPUPOBAHUE MTPENETbHBIX YTIIIEBOJIOPOIOB.

JlabGopatopHbie crIOCOOBI TMOMYYEHHsT aTKEHOB: PEaKIHU IUMUHUPOBAHUS ([erajJoreHHpOBaHue),
JeTuIpaTanus CIIMPTOB u JIEraJOTeHUPOBAaHUE JIUTaJIOT€HAJIKAHOB, a  TaKxe
JErupOTAIOTCHUPOBAHUE  TaJIOT€HONPOU3BOAHBIX  IPENEIbHBIX  yrieBogopoaoB. IIpaswiio
3aiinesa.

®du3nuecKue CBONCTBA aJIKEHOB.

B3anMHoe BiIMsIHHE aTOMOB B OPraHUYECKUX MoJieKyJax. Me3oMepHbIit 3G exT.

[IporHo3 peakIMOHHON CIOCOOHOCTM alKeHOB. MexaHu3M peakuui 3IeKTpo(UILHOTO
IIPUCOETUHEHMUS.

Peakuuu nprcoenrHEHNs aJKEHOB: raJIOTEHUPOBAHKUE, THJIPUPOBAHHUE, THAPOTraJOT€HUPOBAHUE,
ruapaTanys, nonuMepusanus. Ilpasuno MapkoBHukoBa. Peakiun okucnenus ankeHoB KMnOg4
(peakmust Barnepa) B BogHOM U cepHOKHUCION cpene. [I[puMeHeHne ankeHOB Ha OCHOBE CBOMCTB.

Boicokomoniekysipubie  coequHeHusi. CTpoeHHWE  TMOJMMEPOB:  MOHOMEp,  IOJIUMEP,
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3JIEMEHTapHOE 3BEHO, CTEIIEHD IIOJUMEPH3ALINH.

JIuneiiHble, pa3BeTBIEHHBIE M ceTdaThle (cluuThle) mnonuMepsl. (CrepeoperyispHbsle U
HECTEPEOpEryJIIPHBIE TOJIUMEPBI.

OTHolIEHNE NOIMMEPOB K HArPEBaHUIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIC ITOJIMMEPHL.
[Tomumepsl Ha OCHOBE ITHJICHOBBIX YIJI€BOIOPOIOB u ux
POU3BOJIHBIX: TOJIMATHIICH, TOJIUIIPOIIUIIECH, TOJIUTETPAPTOPITUIICH

Y IIOJINBUHWIXJIOPUL.

Aaxanmenbl. Knaccupukaiusi JUEHOBBIX YIVIEBOAOPOAOB: H30JMPOBAHHBIE, KYMYJIUPOBaHHbIE
1 COMPSIKEHHBIE.

Homenknarypa u n3oMepHsi AUEHOBBIX YIJIEBOJOPOJOB (MEXKKIIACCOBAsi, YIJIEPOJHOTO CKEJIETa,
B3aMMHOI'0 IIOJIO’KEHUSI KPAaTHBIX CBSI3€H, TEOMETpUYECKasT).

CrtpoeHue COoNnpsKEHHBIX aJTKaJUCHOB.

Crioco6b1 [OJIyYeHUS AJIKaJJUCHOB: JNETUIPUPOBAHHE QJIKaHOB,
peakuus Jlebenesa, AeruaporaJioreHupOBaHNE AUTAIOI€HAIKAHOB.

®u3nyecKkue CBOMCTBAa JMEHOBBIX  YIVIEBOJAOPOMOB. XHMHYECKHE CBOWCTBA JIUEHOBBIX
YIJIEBOAOPOAOB: PEAKLUU MPUCOCAUHEHUS, OKUCICHUS U MOJUMEPU3ALMY — U 0COOEHHOCTH MX
nporekanus. HaxoxaeHnue B npupoJe U NPUMEHEHHE aIKaqUueHOB. TepIeHsl.

Onactomepsl. HaTtypanbHblil kayuyk, Kak OPOAYKT MOJIMMEpU3auuu u3onpeHa. CHHTETHYECKHE
Kay4yKH: OyTaaleHOBbII Kay4dykK (CBK), JMBUHWIOBBIM,
U30MPEHOBBIN, XJIOPOIIPEHOBBIHN, OyTaJlueH-CTUPONIbHBIN. Bynkanuzanus  kaydykoB:  PE3HHBI
U 300HHUT.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTHUIICHA.

["omonornyeckuit psii U U30MepUs aJKUHOB (YIJIEPOJHOTO CKeJleTa, MOJI0XKEHUS TPONHON CBA3H,
MexkiaccoBasi). HomeHknarypa alkuHOB.

CriocoObl MOJTy4YeHUs aJKHMHOB: MUPOJIM3 MeTaHa (B TOM YHUCIIE W OKHUCIUTENbHBIA MUPOJIN3
OPUPOJHOTO Ta3za), KapOWIHBIA METON, JAETHUAPOTajJOreHHUPOBAaHUE  JIUTAIOT€HAIKAHOB,
B3aMMOJIEICTBHE COJIEH alleTHIIEHOBBIX YITIEBOJAOPOIOB (ALETHIIEHUIOB) C TajoreHaIKaHAMHU.
®dusnueckue CBOMCTBA AaLICTWICHOBBIX YIVIEBOJOPOAOB. XUMHYECKHE CBOWCTBa. Peakuumn
OPUCOEIUHEHUsT (TWAPUPOBAHHME, TalOTEHUPOBAHUE, TUIPOTaJIOreHUpOBaHME, THpaTalus,
TpuMmepu3auus anetuieHa). Peakuus KydepoBa u mpasmiio OnbrekoBa. KucioTHble cBoiicTBa
aIKUHOB. AnteTuneHu 6. OKUCIeHNE aKUHOB: pacTBopoM KMnO4 u ropenue.

OO6nacTu NpUMEHEHHUs alleTUIIeHA Ha OCHOBE €ro CBOMCTB. IIpuMeHeHHe romMosoroB aneThieHa.
ITonvmepsl HAa OCHOBE alleTUIIEHA. BUHMIIaneTUIIeH.

JemoncTrpanuu. O0bEMHBIE MOJIENH YuUCc-, MPaHc-U30MEPOB alkeHoB. [lomyueHue stuieHa us

3TaHOJIA M JIOKAa3aTEeIbCTBO €ro HENPEIENbHOr0 CTPOECHUs (peakuuu ¢ OpOMHON BOJOH U
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pactBopoMm KMnQO,). ObGeciiBeunBaHne STHJICHOM OpPOMHOW BOABI M pacTBOpa IepMaHTaHaTa
kanus. ['openue stuneHa. B3auMoaelncTBue alkaHOB U aJKEHOB C KOHUEHTPUPOBAHHOW CEPHOU
KHCIIOTOM. Monenu  MOJEKyJln  alKaJueHOB C  HW30JIMPOBAHHBIMH, KyMYJIUPOBAaHHBIMU
U CONPSDKEHHBIMU JTBOMHBIMU CBS3sIMU. Koarymisiuss MJIedHOTro COoKa KaydyKOHOCOB (MoJodvas,
onyBaHuMKa uinu ¢ukyca). JlemonuMepusanus Kaydyyka M JI0Ka3aTeIbCTBO HAIMYUs JABOMHBIX
CBs3ell B MOJICKYJaX MOHOMEpOB  (peakuuud ¢ OpoMHOW Bomoi u pactBopom KMnOy).
Oznakominenue c¢ koyuiekuuedl «Kayuyku u pesunb». [lomydyeHue anerwieHa u3 KapOupaa
kanplus. OObEMHBICE MOJCIM alKWMHOB. B3aummoneicTBue aneTuieHa ¢ OpOMHOM BOIOH.
B3aumoneiictBue ametusena ¢ pacrsopoM KMnO,. ['openue anerusnena.

JlaGopaTopuble onbIThbl. O3HAKOMIICHHE C KOJUICKIIMEW MOJIMMEPHBIX OOpaslloB IUIACTMACC U
BOJIOKOH.

IIpakTuyeckas padora 2. [lonydyeHre MeTaHa U STUJIEHA U UCCIIEIOBAHUE UX CBOMCTB.

TEMA 4. APOMATHYECKHUE YI'JIEBOAOPO/BI (7 4)

Apenbl. [lepBeie cBegeHust 00 apomaTudeckux coeauHeHusx. CTpoeHHe MOoJeKysbl OeH3oma:
€[uHas 7-3JIEKTPOHHASI CUCTEMa, UJIM aPOMATUUYECKUI CEKCTET.

['omonornueckuit psan. M3omepuss B3aMMHOIO pacHOJIOKEHUS 3aMeCTUTENed B OEH30JbHOM
koJable. Homenknatypa apenoB. Kcunossi.

[TpoMbInIeHHBIE CHOCOOBI TOMyYeHUs OEH30Jla M €ro TOMOJIOTOB: apoMaTH3allusl alKaHOB U
[UKJIOAJKAHOB, TPUMEpU3AIUs alleTUiIeHa (peakius 3eIMHCKOT0).

JlaboparopHble CIOCOOBI TONYYCHHS apEHOB: AaNKWIUpOBaHWE OCH30Ja, MHUPOIU3 CoJieh
apOMaTHYECKUX KUCIIOT.

Oduznyeckue CBOMCTBa apeHOB. [IpOorHo3 peaklnMOHHOW CIIOCOOHOCTHM apeHoB. Peakmuu
ANEKTPOPUIBHOTO 3aMEIIeHUs] U UX MEXaHH3M: TaJIOTeHHPOBAHME, AaJKUIUPOBaHUE (peakius
Opunens—Kpadrca), HUTpoBaHUE, CyIb(HUPOBAHUE.

Peaxiiuu nmpucoenMHEHUs: TUIPUPOBAHUE, PATUKAIILHOE TAIOTeHUpPOBaHNe. Peakiiuu okucieHus.
Tonmyon, xak rtomonor OeH3zona. OCOOEHHOCTH XUMHUYECKHMX CBOWCTB — alIKHJIOEH30JIOB.
OpueHTaHThI IEPBOTO U BTOPOTO poja. B3anMHoe BIMsSHUE aTOMOB B MOJIEKYJax ajJKUJIOEH30JI0B
Ha TIpUMEpe peakiuu 3ameinieHus. Peakuum okwucienus. [IpumeHeHne apeHOB Ha OCHOBE HX
CBOJICTB.

HMemouncrpanuu. [llapoctepkHeBbie W O00BEMHBIE MOAENH OEH30a U €ro TOMOJIOTOB.
PacTtBopeHrne B O€H30lie pa3NUYHBIX OPTraHUYECKHX W HEOPTaHWYECKUX BEUIECTB (HAmpHUMep,
cepel, noaa). O3HakomsieHHEe C (U3HMYECKUMHU CBOWCTBAMH O€H30i1a (pacTBOPUMOCTH B BOJIE,
MJIOTHOCTh, TEMITepaTypa IJIaBJIEHUS — BBIICPKUBAHNUE 3allassHHOW aMITyJibl ¢ O€H30JI0M B OaHe
co npaoM). ['openne OeH3oma Ha CTEKISIHHON manmouke. OTHolieHHe OeH301a K OpOMHOM Boje

u pactBopy KMnO,. HurpoBanue 6enzona. OTHoOIEHHE ToNTyosa K Bojie. PacTBopeHue B Toiryose
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pasIMYHBIX ~ OPraHMYECKUX W  HEOPraHMYEeCKMX BeELIeCTB (HalpUMep, Cepbl, HOAA).
ObecneunBanue ToyosnoM pactBopa KMNO4 1 GpoMHO# BOJIBI.

TEMA 5. IPUPOJHBIE UICTOYHUKHU YIJIEBOJOPOAOB (5 u)

Ipupoanblii ra3 u nomyTHbId HedTAHOM ra3. [Ipuponssiii ra3 u ero cocras. [IpomblleHHOE
UCIIOJIb30BaHUE U NIepepadoTKa NPUPOAHOTO rasa.

[TonytHbie HEedTAHBIE ra3el U UX nepepadoTka. Opakuuy MOMYTHOrO HE(TSIHOTO ras3a: ra30BbIi
O€H3UH, IpoNaH-0yTaHOBAasi CMECh U CYXOH Ias.

Hed1s. Hed1h, Kak pupOIHBIN HCTOYHUK YTIIEBOIOPOIOB, €€ COCTaB U (DU3NUYECKHUE CBOKCTBA.
VYriaeBogopoabl Kak IMpeaMeT MEXIyHapOJHOIO COTPYIHMYECTBA U BaKHEHINas OTpacib
sKoHOMUKH Poccun.

[Tpombitnennas nepepaborka HedTH. Pektudukanus (ppakumonHas mneperonka). dpaxiuu
He(TH: OEH3MHOBAsA, JIUTPOMHOBAs, KEPOCHHOBAs, Ta30iib, Ma3zyT. ConsgpoBble Macia. Bazenun.
[Tapadun. ['yapon. KpekuHr HeTenpoayKTOB: TEPMUYECKUNA, KaTATUTHUECKUH, TI'MIPOKPEKHHT.
Pudopmunr. uknuzanus. Apomarusanus. [leToHanumoHHast croiikocTh OeH3uHa. OKTaHOBOE
YHUCIIO.

Kamennsbiii yrojb. Ilpombinniennas nepepadoTka kaMeHHoro yriasi. Haxoxxnenue B mpupoje
U COCTaB yIJIeH: KaMEHHBIN YToJib, aHTPALUT, Oypblil Yroib.

KokcoBanue u ero npoayKThl: KOKC, KAMEHHOYTOJIbHasi CMOJa, HaJICMOJIbHAs BO/1a, KOKCOBBIH ras.
lNaszuduxanus yris. Boasuoit ra3. Katanutuueckoe ruipupoBaHue yIJis.

TEMA 6. THAPOKCUJICOAEPKAIIIME OPTAHUYECKHUE BEHIECTBA (11 )
Cnuprsl. [TonsTre o cnupTax, ucTopus UX U3ydeHus. OyHKIMOHaTbHAs THIPOKCUIIbHAS TPYIA.
Knaccudukanus cnupToB: MO THUIYy YIVIEBOJOPOJIHOTO pajukaia (IpeneiabHble, HENpeaelbHbIE,
apoMaTHYECKHE), TI0 YUCIY TUIPOKCHIIBHBIX IPYNI B MOJeEKyse (0JHO- U MHOIOATOMHBIE), 1O
TUIY YTJIEPOAHOIO aToMa, CBA3aHHOTO C THJIPOKCHWIIBHOM TIpynmoil (mepBUYHBIEC, BTOPUYHBIE,
TPETUYHBIE).

ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJl CHUPTOB. ['oMojormdeckuil psng
IpelelbHbBIX OJHOATOMHBIX cnupToB. M3oMepus (mosokeHuss (GYHKIMOHAJIBHOW TPYIIIIBI,
YIJIEPOJHOIO CKelleTa, MEXKIIACCOBasi) U HOMEHKJIAaTypa ajKaHOJIOB.

OO0ue crnocoObl MOMYYEHMs AaJKAaHOJOB: TUApaTalus alKeHOB, THIPOJIU3 TaJOreHaKaHOB,
BOCCTAHOBJIEHHE KapOOHWIbHBIX coelrHeHUuH. CrocoObl MOMY4eHHs] HEKOTOPHIX alKaHOJIOB:
METHJIOBOTO CIHUpPTa — peaklued IIeOYHOr0 TUApOJIh3a XJIOPMETaHa U M3 CHHTe3-Ta3a;
ATUIIOBOTO CIIUPTA — CHUPTOBBIM OpOKEHUEM TIIIOKO3bI U THApaTalMel 3TUIeHa; pornaHoa-1—
BOCCTAQHOBJICHMEM IPOMMOHOBOTO albJEruia; IpolaHoja-2 — FHIAPUPOBAHUEM alleTOHAa U
ruApaTanyen nponuieHa.

®uznyeckue cBoiicTBa cnupTtoB. Bomopoanas cBs3b. [IporHo3 peaknuoHHON CnocoOHOCTH
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NpelelbHBIX OJHOATOMHBIX CIHUPTOB M €ro MOJATBEP)KICHHE IMPU PACCMOTPEHUU XHUMHUYECKUX
CBOWCTB  CHHPTOB: KHCIOTHBIE CBOMCTBA, pEaKUUMH HYKICOQHIBHOTO 3aMELICHHS C
raJIOr€HOBOJIOPOAAMH, MEXMOJIEKYJIIpHAs UM BHYTPUMOJIEKYJSIpHAs Jerujparauus (IogydyeHue
MPOCTHIX 2(PUPOB U ATIKEHOB), PEAKIIUU JICTHAPUPOBAHUS, OKHCICHUS U 3TePUPUKAIIUH.

Husmme n Beicmue (kupHble) crupThl. CuHTeTHUeckue Moromue cpenctBa (CMC). O6nactu
NPUMEHEHHUS METaHOJIa HAa OCHOBE €ro CBOMCTB. TOKCHMYHOCTH MeTaHoJja. O0IacTH NMPUMEHEHHS
STWJIOBOIO CIIUPTa HA OCHOBE €ro CBOMCTB. AJIKOIOJM3M KaK COLMAJbHOE SIBIEHUE MU €ro
poQHITaKTHKA.

MHoroaToMHble CHOUPTBL. ATOMHOCTH CHUPTOB. [Jmkonmu wu rimiepunsl. H3omepus,
HOMEHKJIATypa U MOJYyYEHHE MHOTOATOMHBIX CHHUPTOB. (OCOOCHHOCTH XWMHYECKUX CBOMCTB
MHOI0aTOMHBIX cIMpTOB. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTBHI.

OTUJICHTIINKOIIb U TIUIEPUH, KaK MIPEICTaBUTENIM MHOTOATOMHBIX CIIUPTOB. VX mpuMeHeHue.
®enoubl. CocTaB U CTPOCHUE MOJIEKYJbI peHona. ATOMHOCTb ()eHOJIOB. ["'oMonorudeckuii psn,
U30MEpHs 1 HOMEHKIIaTypa (peHOIIOB.

Crioco6b1  monydeHusi (eHoma: W3 KAMEHHOYTOJIBHOM CMOJIBI, KYMOJIBHBIA CIIOCOO, U3
raJIOTeHapeHOB U METOJIOM LIEJIOYHOTO T1JIaBa.

Ouznyeckue cBoicTBa (eHonoB. XHUMHUYECKHME CBOWCTBAa (peHona: KHUCIOTHBIE CBOICTBA,
OKHCIICHHE, pEaKIHH dJICKTPOPHUIBHOTO 3aMelieHus (TaloreHupoBaHHE, HUTPOBAHHE),
MOJINKOHCHCALINS.

KauectBennsle peakiuu Ha ¢(eHon: ¢ OpomMHONM BoJoi U pacTBopoM xisopuna sxenesa(lll).
[TpumeHeHue GeHONOoB.

Jemonctpanuu. [llapocrep:xHeBble MOAETN MOJEKYJ OJJHOATOMHBIX ¥ MHOI'OATOMHBIX CIIUPTOB.
®dusnyeckue CBOMCTBAa dTaHOJA, MpomaHoia-l, OyraHona-1. BzaumoneiictBue  Hatpus  co
cnupTroM. BsaumoneicTBHe cnupTa C pacTBOPOM JUXpOMara KajJusg B CEPHOW KHUCIOTE.
[Tonyuyenue cnoxknoro s¢upa. Ilomydenue stunena u3 sta”ona. CpaBHEHUE peaklUil rOpeHHs
ATUJIOBOTO U MPOMUIIOBOTO CIUPTOB. OOHApYy)KEHUE ATHIIOBOTO CIIUPTA B PA3JIMYHBIX MPOAYKTaX C
OMOIIbI0 N010GOpMHOM MpoObl. B3anMoaelicTBue rimiepuHa co cBexeocaxaeHHbIM CU(OH),.
Pacno3sHaBanue BOJHBIX pacTBOPOB TIUIMLEpPUHA U 3TaHoNa. OTHOLIEHWE OJTWIEHITIUKONS |
[JIMIEpUHa K BOJE M OpPraHMYEeCKUM pacTBopUTeNsM. PacTBopuMocTh (eHosa B BoJe NpHU
OOBIYHOM M TIOBBINICHHOW TemIiepaTypax. BritecHenune ¢eHona u3 (eHomnsta HATpUsl YrOIbHOM
kucioToil. KauecTBeHHbIe peaknnu Ha (PpeHON: oOeciBedynBaHue OPOMHON BOJIBI M C PAacTBOPOM
FeCls. O6ecueunBanue denona pacreopom KMnOy.

IIpakTnyeckas padora Ne 3. VccienoBaHue CBOWCTB CIIUPTOB.

TEMA 7. AJIBJAETUJIbI U KETOHBI (7 4)

Aabaeruabl. AbIeruapl Kak KapOOHUIIbHBIE OpraHndeckue coequHeHus. CocTaB UX MOJCKYN U
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3JIEKTPOHHOE cTpoeHue. ['oMonornueckuit psizi, 30Mepusi 1 HOMEHKIIaTypa aJlbJIeTuJI0B.

CrocoObl  TIONMy4YEHUS: OKUCICHHE COOTBETCTBYIOIIUX CIHPTOB, OKHCIIEHHE YTIEBOIOPOIOB
(Bakep-mpouiecc), rupatanus aTKHHOB, MHPOJIM3 KAPOOHOBBIX KHCIIOT WM MX COJICH, IET0YHON
TUAPOJIN3 TUTAJIOTEHAIKAHOB.

Ousnyeckue CBOMCTBA ajbAeTUAOB. I[IporHo3 peakuHOHHOW CIIOCOOHOCTH — aJIbJIETH]IOB.
XVWMUYECKUE CBOWCTBA: PEAKIMH TMPUCOCTUHEHHS (LIIMAaHOBOJOPOJA, TUAPOCYIh(UTA HATPUS,
peaktuBa ['puHbspa, TUIPUPOBAHUE), PEAKIUU OKHUCICHHS (CepeOpsHOro 3epkajia u
komruiekcamu Meau(Il)), peakuun kKoHaeHcanuu (anbIoJibHasgE U KPOTOHOBAs, C a30THCTHIMU
OCHOBaHUSIMU U TMOJIUKOHICHCAINH), PEAKI[UH 3aMEIeHUs IO []-yTrIIepOJHOMY aTOMYy.

Keronsnl. KeToHbl kak kapOOHWIIBHBIC coequHeHHs. OCOOEHHOCTH COCTaBa W AJIEKTPOHHOTO
CTPOEHUS UX MOJIEKYIL.

["'omonoruyeckuit psj, H30Mepusi U HOMEHKIIaTypa KeTOHOB. CriocoObI OTy4eHHS] KETOHOB.
®duznyeckue cBocTBa KeTOHOB. [IporHo3 peakiinoHHON CIOCOOHOCTH KETOHOB.

XVWMUYECKUE CBOWCTBA: PEAKIMH TMPUCOCTUHEHHS (IIMAaHOBOJIOPOJA, THUAPOCYIh(UTA HATPUS,
peaktuBa ['puHbsApa, TUIPUPOBAHKE), PEAKIUU OKHUCICHUS, PEAKIMU 3aMEIICHUS IO O-
YIIEPOAHOMY aTOMY.

HMemoncrpanuu. [llapoctepxueBsie nu Crroapra—bpurineba monenu anpaerugoB. OkucieHue
OeH3alpAern1a KuciopooM Bo3ayxa. [lomyduenue gpenondopmanbaeruiHoro moimmmepa.
JlabopaTopubie omnbIThl. [lonydyeHue ykcycHOro anbJiern/ia OKUCJIEHMEM JTaHOoJja.
OznakomieHHe ¢ (PU3NYECKMMU CBOMCTBAMM albJETUIOB (alleTalbJeruia U BOJAHOTO pacTBOpa
dopmanbaernna). Peakuus «cepeOpsiHoro 3epkana». Peakumst c rugpoxcugom menu(ll) mpu
HarpeBaHuu. OTHOIIIEHUE alleTOHA K BOJIE. AIICTOH KaK OpTaHUYECKUA PACTBOPHUTEIND.
IIpakTuyeckas padora 4. VccienoBanue CBOWCTB alibJIETUI0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTHBI U UX ITPOU3BOJAHBIE (13 4)

KapGonoBble kuciaorbl. [loHaTHe 0 kapOOHOBBIX kucioTax. Krnaccudukanus kapOOHOBBIX
KHUCJIOT: 1O TMpHUpOJEe YIVIEBOAOPOJHOIO pajauKala, [0 YUCITY KapOOKCUIBHBIX TpYII.
DIIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHUE KapOOKCHIbHOW Tpymibl. KapOOHOBBIE KUCIOTHI B
PUPOJIE.

['oMonmornyeckuit psn MpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. WM3omepus u
HOMEHKJIATypa.

[Tomyyenne KapOOHOBBIX KHCIOT OKHCJICHHUEM alKaHOB, QJIKEHOB, TMEPBHYHBIX CIUPTOB U
ANBJICTH/IOB, & TAK)KE THIPOIU30M (TpUTajIoreHAIKaHOB, HUTPUIIOB).

[TomyueHne MypaBbHHOW KHUCIOTHI B3aUMOJEHUCTBUEM THUAPOKCHIA HATPUS C OKCHJIOM YTIepojaa
(II), yxcycHolt — KapOOHWJIMPOBAaHMEM METWJIOBOTO CHHpTa M OpoXKEHHEeM JTaHoJja,

MPOMHUOHOBON — KapOOHUJIMPOBAHUEM ATHUJICHA.
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O®uznyeckue CBOWCTBa KapOOHOBBIX KHUCIIOT, OOYCIIOBJICHHBIE MOJSPHBIMU MaccaMH U
BOJOPOJHBIMU CBSI3IMU. [[pOTHO3 XMMHYECKHX CBONCTB KapOOHOBBIX KHciOT. OOIIue cCBOCTBa
KACIOT. Peakumu 1o  yrieBomoponHoMmy — pagukany. OOpasoBaHue  (yHKIHOHAIBHBIX
npou3BoaHbIX. Peakuust stepuduxanuu. OOpazoBaHuE TaJOr€HAHTHAPUIOB, AaHTUIPUIIOB,
aMUJI0B, HUTPUJIOB.

MypaBbrHas U YKCYCHAsl KUCTIOTBI, KaK IPEICTaBUTENN MPEAETbHBIX 0OJJHOOCHOBHBIX KapOOHOBBIX
KUCJIOTHL. [ladbMUTHHOBAS W CTEApUHOBAsT KUCIOTHI, KaK MPEICTABUTENN BBICIIMX MPEACIIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. AKPHIIOBAs U METAaKpUIIOBas KUCJIOTHI, KaK MPEACTaBUTEIH
HENpeIeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OJIEMHOBAs, TUHOJIEBAs U JIMHOJICHOBAs, KaK
MpEICTaBUTENN BBICHIUX HEIpeAeIIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
bensoiiHas v caunuiaoBas, Kak  OPEICTABUTEIM apOMAaTUYECKHX  KapOOHOBBIX  KHCJOT.
JIByXOCHOBHBIE KapOOHOBBIE KHCIIOTHl Ha MpuMepe MiaBesneBod. [IpuMeHeHue u 3HaueHuUe
KapOOHOBBIX KUCIIOT.

Couu kap6oHoBBIX kKuca0T. MbLia. [lonyuenue coneil kapOOHOBBIX KHCJIOT Ha OCHOBE OOIIMX
CBOMCTB KHCJIOT: B3aMMOJCHCTBUEM C aKTUBHBIMH METaJJIaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUsMHU WM coisiMu. [lonydeHue coneld KapOOHOBBIX KHUCJIOT HIETOYHBIM THAPOIU30M
CIOXHBIX 3(UpOB. XHUMHUYECKUE CBOMCTBA cOJIel KapOOHOBBIX KHCIOT: THJIPOJU3 MO KAaTHOHY,
peakIMu HOHHOTO OOMEHa, MUPOJIN3, JIEKTPOJIN3 BOIHBIX PacTBOPOB. Mbiia. KECTKOCTh BOJBI U
crocoOkbI e€ ycrpaHeHust. [Ipumenenue coneld KapOOHOBBIX KUCIIOT.

Caoxublie 3¢pupbl. CTpoeHHE MOJEKYJ, HOMEHKJIATypa M H30MEpHs CIOXKHBIX 3¢hupoB. Mx
¢usnueckue cBoicTBa. CrmocoObI TMONYYEHUS CIOXKHBIX A(PUPOB: peakius dTepuduxarum,
B3aUMOJICCTBUE CHOUPTOB C aHTUAPUIAMHU WM TAJIOTCHAHTUIPUAAMH KHUCIOT peaKiueit
MOJIMKOH/ICHCAIIMM HAa TPUMEPE MOJy4YyeHHUs MoimdTUiIeHTepedTanata. XUMHUYECKHE CBOMCTBA
CIOXHBIX 3(pUpoB: ruaponu3 u ropeHue. [IpumeHeHne cioxKHBIX 3PUPOB.

Bocku u sxupsbl. Bocku, ux cTpoeHue, CBOWCTBA U KIaCCU(PUKAIUS: pACTUTENbHbBIE U )KUBOTHBIE.
buonoruueckast posib. JKupbl, UX CTpOGHHE U CBOMCTBA: OMBUICHHUE, THAPUPOBAHUE PACTUTEIBHBIX
JKUpOB. buosiorudeckast poib KUPOB. 3aMeHa )KUPOB B TEXHUKE HETHUIIIEBBIM CHIPHEM.
JMemouncrpanuu. [llapocrepxueBbie u CTroapra—bpurieda Moaenu anbaeruaoB.

Oxucnenne OeH3anbAeTHAa KUCIOpPOoAOM Bo3ayxa. llomyuenme deHondopmanbaeruIHoro
nonumepa. llapocrep:xHeBble MoETN MOJIEKYN KapOoOHOBBIX KuciaoT. Tabnuna «Knaccuduxarms
KapOOHOBBIX KHUCJIOT». Du3nueckne CBONCTBA dTaHONA, mMpomnaHoia-1, Oyranomna-1. [lomyuenue
yKCyHOM30aMuiIoBoro »dupa. Komnekuus opranudeckux KuciaoT. OTHOIIEHHE MpEeAeNbHBIX U
HEeNpeeNbHBIX KUCIOT K OPOMHOI BOJIe ¥ pacTBOpY nepMmaHranata kanus. [lomydeHue Mbiia u3
s)kupa. CpaBHEHHE MOIOIIMX CBOMCTB X03s1icTBEHHOTro Mbuta 1 CMC B kéctkoit Boge. Komtekuus

cloxHBIX 3QupoB. IllapocTepixHEBbIE MOAETN MOJIEKYN CIOKHBIX 3(HUPOB M HM30MEPHBIX UM
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KapOOHOBBIX KHUCJIOT. [lomyuyeHue mNpUATHO NaAXHYIIETo CIOXHOro »3¢upa. OTHOIIEHHE
CIIMBOYHOTO, TOJICOJIHEYHOT0, MAIIMHHOTO Macell M MaprapuHa K BOJHBIM pacTBOpaM Opoma
u KMnO4.

JlabopaTopHblie onbIThl. O3HaKOMIICHHE C (PU3NYECKUMHU CBOMCTBAMHM HEKOTOPBIX MPEAesIbHBIX
OJIHOOCHOBHBIX KHCJIOT: MypPaBbUHOM, YKCYCHOH, MacisiHOM. OTHOLIEHUE PA3IMYHBIX KUCIOT K
Bojie. B3amMmopeiicTBue pactBopa YKCYCHOM KuCHOTHI: ¢ MeTamuioM (Mg wmam Zn); okcujaom
metauia (CuO); ruapokcunom meraia (CuU(OH), wiu Fe(OH)s), conbio, (Na,CO3; u pactBopom
MbLIa). O3HaKOMIIEHUE ¢ 00pa3liaMu CIOKHBIX 3(pupoB. OTHOIIEHHE CIOXKHBIX 3(DUPOB K BOJE U
OpraHMYecKUM BemiecTBaM (KpacurtensiM). BoiBeqeHHE XUPHOTO MATHA C MOMOMIBIO CIIOKHOTO
a¢upa. PacTBOpUMOCTH KUPOB B BOJIC U OPTAHHYECKUX PACTBOPUTEIISIX.

IIpakTnyeckas padora 5. MccnenoBanue CBOWCTB KapOOHOBBIX KHCIIOT M UX MTPOU3BOIHBIX.
TEMA 9. YTJIEBO/IbI (10 1)

YrueBoabl. CocTaB MOJIEKYJ YIIIEBOAOB U UX cTpoeHue. Knaccudukanus yrieBoioB: MOHO- IH-,
OJIUTO- ¥ TIOJIMCAXapUJIbl; KETO3bI U aJIbJI03bl; TETPO3bl, MEHTO3bI, TE€KCO3bl. BoccTanaBnuBaromme
M HEBOCCTAHABJIMBAIOIIME YIJIEBOJbI. buojornyeckas pojb YIJIEBOJOB M 3HAUYCHUE B >KU3HHU
YeJloBeKa.

Momnocaxapuabl. CTpoeHHE MOJIEKYINBI U (pU3UUecKre CBOMCTBA IITIOKO3bI. Llukindeckue Gopmsl
TJIIOKO3bI M UX OTpakeHue ¢ mnomoiisio dopmyn Xeyopca. [nmukosunmueii rugpokcui. o-D-
rmoko3a u f-D-rimoko3a. Tayromepus Kak pe3ynbTaT paBHOBECHS B PACTBOPE IIFOKO3BI.
[Tonyyenue rinoko3bl. POTOCHHTE3. XMMUYECKHE CBOMCTBA: PEAaKLMH IO aJIbJECTUIHOM M IO
TUAPOKCHIIbHBIM TpynnaM. CIHPTOBOE, MOJIOUHOKHCIIOE M MACIISTHOKHCIIOE OPOYKEHUS TITFOKO3BI.
®pyKTO3a KaKk u30Mep riroko3bl. CTpyKTypa U pu3nyeckre U XUMUIECKHE CBOMCTRA.
Mucaxapuabl. Crpoenne Monekyn aucaxapuaoB. Caxaposa. HaxoxneHue B mnpupone.
IIpon3BoOACTBO caxapo3bl U3 caxapHOM CBEKJIBI. XUMHUYECKUE CBOWMCTBa caxaposbl. Jlakro3a u
MajbT03a KaK U30Mephl caxapossl. VIX CBOMCTBA M 3HAYEHUE.

Honucaxapuabl. Ctpoenne Momekyn mnohucaxapunoB. Kpaxman. CoctaB u CTpoeHHE €ro
MOJIEKYJI. AMIIIO3a U aMUJIONEKTUH. XUMUYECKUE CBOMCTBA: TUAPOIU3 U KAaU€CTBEHHAs! PEaKIUsl.
Haxoxxnenue B mpupoe, MOJy4eHHE Kpaxmana M €ero mnpuMmeHeHue. buonoruueckas poib
Kpaxmaa.

Ctpoenne MoOJEKyn IeuTtoyio3pl. CBOMCTBA IEIUTIOIO03BI: 00pa30OBaHHME CIIOXKHBIX 3(PUPOB |
MPOJYKTOB aJKWJIMpOBaHUs. HUTpaThl M aneTaThl LEITI003b1 — OCHOBA MOJYYEHHUS B3PbIBYATHIX
BEIIECTB M HCKYCCTBEHHBIX BOJIOKOH. HaxoxxaeHue B mpupoie U e€ OMONOrHuYecKas poJb.
[IprMmeHeHue 1euTrI03bl

JMemoncTpanuu. OOpasupl yriieBoJoB W u3nenuil u3 Hux. [lomydeHume caxaparta Kadblus W

BBIZICIICHUEC Caxapo3bl U3 PACTBOpPaA cCaxapara KaJlbLus. Peakmus «CCpC6p$IHOFO 3CpKajia» I
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TTFOKO3BI. Peakiuu ¢ GyKCHHCEPHUCTOM KUCTOTOM.

OtHoleHne pacTBOpPOB caxapo3bl M ManbTo3bl K ruapokcuny wmeau(ll). Osnakomnenue c
¢u3nueckuMu cBoicTBaMu Kpaxmaina. [lomydenue kpaxmanbHOro Kiericrepa. O3HaKOMIIEHHE C
buznyeCcKUMHU CBOMCTBaMHU LEJUTI0N03bL. [loyueHrne HUTPAaTOB LIEIUTIONIO3BI.

Jladboparopubie onbITbl. O3HakomJieHHEe C  (U3UMYECKUMHU  CBOHMCTBAMH  TJIFOKO3BI.
B3aumoneiictBue rimoko3sl ¢ rugpokcugoMm menu(ll) mpu xomHaTHOM Temmeparype U IIpU
HarpeBaHuu. KucnorHeli ruaponu3 caxaposbl. KauecTBeHHass peakuus Ha  KpaxMall.
O3HaKOMJIEHUE C KOJUIEKIINEN BOJIOKOH.

IIpakTuyeckasi padora 6. MccienqoBannue CBONCTB yIJIEBOIOB.

TEMA 10. ASOTCOAEPKAIHIUE OPTAHNYECKUWE COEJAUHEHMUS (15 4)

Amunsl. [Tonstue 06 amunax. Kimaccudukanusi aMUHOB: IO YHCITy YTIICBOIOPOIHBIX PAJUKAIOB
(mepBUYHBIC, BTOPUYHBIC, TPETUYHBIC) M MO HX Ipupone (amudpaTudyeckue, apoMaTUUYECKHE U
KUPHO-apOMATHUECKUE).

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aMUHOB. ['oMotornyeckuit psiji, n3oMepus
U HOMEHKJIATypa TpEeAENbHBIX aMn(aTHUYEeCKUX aMHHOB. ['OMOJOTHYECKHU psiji, H30MEpUs H
HOMEHKJIaTypa apOMaTUYECKUX aMUHOB.

CnocoObl  monydeHusi anudaTHYecKuX aMHHOB: B3aUMOJICHCTBHEM aMMHakKa CO CIHpTaMH,
B3alMOJICHCTBHEM TaJIOTEHAIKAHOB C aMMHMAaKOM, B3aUMOJEHCTBHEM COJIEH aJKUIAMMOHHUS CO
mEnovyamMu

CrnocoObl  MOJy4YeHHs]  apOMATHUYECKUX  aMUHOB:  BOCCTAHOBJICHHMEM  apOMAaTUYECKUX
HUTPOCOEIMHEHUH  (peakuuss 3MHMHA), B3aMMOAEUCTBHEM AapOMAaTHYECKUX aMHHOB C
rajieHaJIKaHaMH.

[IporHo3 peaklnMOHHOW CIOCOOHOCTM aMUHOB Ha OCHOBE MX JJIGKTPOHHOTO CTPOEHHUS.
XUMHUECKUE CBOICTBa aMMHOB, KaK OpraHMYeCKMX OCHOBaHMH. Peakiuu 31eKTpoduiIbHOTO
3aMEIIeHUs] apOMaTHYeCKUX aMHUHOB, Peakuuum okucnenus, ankuwiupoBaHus. OOpa3zoBaHue
aMHI0B. B3anmoneiicTBue aMHHOB C a30TUCTOM KHCJIOTOW. [IpuMeHeHMe amMuWHOB Ha OCHOBE
CBOMCTB.

AMuHOKHUCTOTHI. [loHsTHe 00 amuHokucinorax. CTpoeHMEe MOJEeKyl U HOMEHKJIaTypa
AMUHOKHCIIOT.

CniocoObl OTy4YeHUs] aMUHOKHCIIOT: TUJIPOJIN3 OEJIKOB, CHHTE3 Ha OCHOBE TaJIOr€HONPOU3BOAHBIX
KapOOHOBBIX KUCIIOT, IMAHTUIPUHHBIA CUHTE3, OMOTEXHOJIOTUYECKHUI C110CO0.

dusnuecKkue CBOHCTBA AMHHOKUCIOT. AMHHOKHUCIOTHI Kak aMQOTEepHble OpraHuYecKHe
COCJMHEHUS: B3aWMOJICHCTBHE C KHCIOTAaMH M IIeJIouaMH, oOpa3oBaHHWE OHIIOISIPHOTO HOHA.
Peakuuu stepudukanyy 1 KOHASHCALUH.

HCHTI/IJIHaﬂ CBA3b W  IIOJIMIICIITHUIBI. KauecTBeHHBIC p€akuuu Ha  aMHUHOKHCIIOTBI:
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HUHUTHUJIPUHOBAs M KCAHTOMPOTEHMHOBaHUs. [IpuMeHeHre aMUHOKHUCIOT U OMOJIOTHYecKasi poJib
NENTUIOB.
Beaku. CTpyKTypbl MOJIeKys O€IKOB: IEpBUYHAS, BTOPUYHAS, TPETUYHAs, YyeTBepTuuHas. CuHTE3
OenkoB. CBoiicTBa O€NKOB: JeHATypalus, THAPOIU3, KaueCTBEHHbIe peakiuu. buojormueckue
GbyHKIUHA OEIKOB.
HyxkJienHoBble KHCJIOTHI. [loHsATHE 00 a30THCTHIX ocHOBaHMAX. HykienHoBbie kucnotsl: PHK u
JHK. Hykneotuast u ux cocraB. CpaBHenue JIHK u PHK u wux pomp B mnepemauun
HACJIEJICTBEHHBIX MPU3HAKOB OPraHM3MOB U OMOCHHTE3€e OeliKa.
HMemoncTpanun. Ousnyeckue cBoiicTBa aHuiauHa. OTHomeHHe O€H30J1a U aHWJIMHA K OpOMHOMN
Boge. Kosuekuus aHUIMHOBBIX Kpacutened. ['openume MerwiamuHa. B3aumoneiictBue
METWJIaMHHAa W aHWJIMHA C BOAOM U KuciaoTamMu. OKpallMBaHUE TKAHEH aHUIMHOBBIMU
KpacutensaMu. ['uaposnau3 6enkoB ¢ momonibio nencuHa. OOHapyxkeHre QyHKIIMOHATbHBIX TPYII B
MOJIEKYJIaX aMHUHOKHUCIOT (Ha mpumepe rmmnuHa). OOHapyKeHHE aMHUHOKHCIOT C MOMOIIBIO
HUHTHJIpUHA. PacTBopeHue u ocaxknenue OenkoB. JleHaryparus OeinkoB. KauecTBeHHBIC peakiuu
Ha Oenkn. Mogenu JIHK u paznmnunsix BugoB PHK.
JlaboparopHbie omnbITHI. 3roToBieHHE WIAPOCTEPKHEBBIX MOJEIEH MOJIEKYJ H30MEPHBIX
amuHOB. M3roTtoBneHue Mopeneil mpocTedlmx MenTuaoB. PacTBopeHue OENKOB B BOJE U UX
koaryssus. O0HapyxeHune Oenka B KypuHOM SIHIE U MOJIOKE.
IIpakTuyeckas padora 7. AMUHBI. AMUHOKUCIOTHL. benku.
IIpakTuyeckasi padora 8. neHTudukaus opraHuIeCKUX COCTMHECHUM.

Oo0mas xumus. 11 kaace
TEMA 1. CTPOEHUE ATOMA. NIEPUOUYECKHAM 3AKOH Y TIEPHOJIUYECKAS
CUCTEMA XUMUYECKHUX SJIEMEHTOB /1. U. MEHJIEJIEEBA. (10 u).
Crpoenne aroma. CrnoxHoe cTpoeHue aroma. JlokasaTenbcTBa 3TOrO: KaTOAHBIE H
pPEHTreHOBCKUE JyuH, (GoTod(hdekT, paanoakTUBHOCTb. OTKpBHITHE 3JIEMEHTAPHBIX YaCTHIL:
AJIEKTPOHA W HYKJIOHOB (TIpOTOHOB u HeWTpoHoB). Monenu Tomcona, Pesepdopna, bopa.
[Toctrynatel bopa. CtpoeHue aroma B cBeT€ KBAHTOBO-MEXAHUYECKUX MTPEICTABICHUM.
HyknoHbsl (IpoTOHBI W HEWUTPOHBI), HyKIHUIbl. [loHsATHE 00 M300apax M u3oTomax. SaepHble
peaklMH U UX YPABHEHUS.
KopnyckynspHO-BOJIHOBOW  ayanu3M  dJeKTpoHa. [loHsATHE SIEKTpOHHOM opOuTAM |
JNIEKTPOHHOTO oOnaka. S-, p-, d- u f-opoutanu. KsantoBbie umcia. CTpoeHHE 3IICKTPOHHON
000JI0YKH aToMa.
[Topsimok 3amosiHEeHHs] SJEKTPOHAMM AaTOMHBIX OpOMTaneld B COOTBETCTBHH C IPUHIMIIOM
MHUHHMYMa 3Hepruu, 3anperoM [laymm, npaBuiaoM XyHAa, nOpaBuwioM KiedkoBCKoro.

DNeKTpOHHBIE (POPMYITBI aTOMOB ¥ HOHOB.
21



Iepuoauveckuii  3akon  [I. U. Menaeseena. [Ipennochbuiku  OTKPBITHS: paboThI
IPEILIECTBEHHUKOB, PEIICHUS MEXIYHAapOJHOIO Che3la XMMHUKOB B I. Kapicpys, nMuHOCTHbBIE
kauectBa /. 1. MeHeneena.

OTKpBITHE MEPUOJUYECKOr0 3aKoHa. MeHjeneeBckas (HOpMyIHpPOBKa MEPUOIUYECKOTO 3aKOHA.
B3anmocBs3b nepuoanyeckoro 3aKoHa U Teopun cTpoeHus aroma. CoBpemeHHast popmynrpoBKa
IIEPUOIUYECKOr0 3aKOHA.

B3auMocBsI3b nepuoINYECKOro 3aKOHA M Nepuoaudeckoi cucreMsl. Ilepuoauueckas cuctema u
cTpoeHue aroma. OU3NYECKHUil CMBICT CUMBOJIMKY [TEPUOINYECKON CUCTEMBI.

M3MeHeHre CBOWCTB 2JE€MEHTOB B IMEpUOAAX M TPYMNIax, Kak (PYHKIUS CTPOEHUS HX aTOMOB.
[TonsiTue 06 PHEPrUM MOHU3AIMH U CPOJICTBA K AIEKTPOHY.

[lepyoaYHOCTh MX HM3MEHEHHUS METAJUIMYECKUX M HEMETANIMYECKUX CBOMCTB 3JIEMEHTOB B
rpynmnax u nepuojax, kak GyHKIUS CTPOSHHUSI SJIEKTPOHHBIX 000JI0YEK aTOMOB.

3HaveHME EePUOANYECKOT0 3aKOHA U MEPUOANYECKON CHCTEMBI.

Nemoncrpanuu. Porodpdexr. Karomusie myunm (37eKTpoHHO-IyueBbie TpyOkH). [lopTpers
Tomcona, Pesepdopma, Bopa. Iloprperst MBanenko um [amona; bepuenmyca, JleGepeiinepa,
Heronenaca, MenaeneeBa. Moaenu opoOutaneit paznuuHoil Gopmbl. CHEKTphl MOTIOLIECHUS U
UCIYCKaHMSI COCAMHEHUH XMMHMYECKHUX 3JEMEHTOB (C IMOMOIIBI0 CHEKTpockomna). Paznuunbie
BapHaHThl TaONMIl NEPUOAUYECKONM cHUCTeMbl xuMmHueckux siemeHToB [I. M. Menneneesa.
OOpa3ubl OPOCTBIX BELIECTB, OKCHUJIOB M THIPOKCHIOB JIIEMEHTOB TPETHEro Iepuojia u
JIEMOHCTPALIMS UX CBOWCTB.

TEMA 2. XUMHYECKAS CBS3b U CTPOEHUE BEIHIECTBA (10 )

XuMmnueckasi cBs3b. [loHsTne 0 XumMu4eckoil cBsizu. OCHOBHBIE XapAaKTEPUCTUKH XUMUUYECKON
CBSI3M: SHEPTUs, JJIMHA, TUNOJIbHBI MOMEHT.

Honnasi XxuMHuYecKasi CBSI3b M HMOHHBIE KPUCTATUYECKUE PEMIETKH. 3aBUCUMOCTh (DPM3MUECKUX
CBOMCTB BEILIECTB OT TUIIA KPUCTAJUINYECKOU PEILETKH.

Bo30yxnénnoe cocrosiuue aroma. lloHsTHE O KOBaJIeHTHOW CBsi3u. OOMEHHBIM MeXaHHW3M
00pa3oBaHUsl KOBAJIEHTHOM CBSI3U. OIJIEKTPOOTPULIATEIbHOCTh. HampaBieHHOCTh KOBaJIEHTHOM
CBsI3U, €€ KpaTHOCTb. G- M T- CBA3M. JIOHOpHO-aKLENTOPHBIM MeXaHM3M OOpa30BaHUS
KOBAJICHTHOM CBSI3U. THIBI KPUCTAJUNIMYECKUX PEIIETOK C KOBAJICHTHOM CBS3bIO: aTOMHAs H
MOJIEKYJISIpHAS.

3aBUCHMOCTH (DU3UIECKUX CBOMCTB BEIIECTB OT THMA KPHUCTALIUYSCKON PEIIETKH.

[Tpupoga XxuMUYecKoil cBs3M B MeTajulax U crutaBax. OOuiue ¢pu3nveckue CBOMCTBa METANJIOB:
TEIIO- U 3JIEKTPONPOBOAHOCTD, INIACTUYHOCTH, METAJUINYECKHIA OJIECK, MarHUTHBIE CBOMCTBA.
Mertannuueckas KpUcTauIMueckas pemérka U e€ 0COOEHHOCTH, KaK (DYHKIUS MeTaNTnYecKou

CBsI3H.
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KommuiekcHble coenmueHusi. KommiekcooOpa3zoBanue M KOMIUIEKCHBIE coenrHeHus. CTpoeHue
KOMIUIEKCHBIX COEIMHEHUN: KOMIUIEKCOOOpa3oBaTeib W KOOPAMHALMOHHOE YHCIIO, JIUTaHJbI,
BHYTPEHHSISI U BHEIIHSSI C(HEpBI.

Knaccudukanus KOMIUIEKCOB: XeNlaThl, KATHOHHbIE, aHUOHHBIE U HEUTpaJbHbIE, aKBAKOMILIEKCHI,
aMMUaKaThl, KapOOHUJIBI MeTaioB. HoMeHKIIaTypa KOMIUIEKCHBIX COSIMHEHHM M MX CBOICTBA.
Hucconmanus KOMIUIEKCHBIX COEIMHEHUM. 3HAU€HHE KOMIUIEKCHBIX COCIMHEHHH U UX pOjb B
MIPUPOJE.

ArperatHbie cOCTOSIHHSI BemlecTB u ¢a3oBble mepexoabl. ['a3bl U razoBeie 3aKoHbI (boits-
Mapwuorra, [apns, ['eii-Jlroccaka). YpaBaenne MennneeBa-Kiamnelipona ajis uaceaJbHOTO Tasa.
Kunkocru. TekydecTs, HCTTApEHUE, KPUCTAITU3ALIMSL.

Teépnbie BemectBa. [naBienue. ®azosbie nepexonpl. Cyonumanus u necyonumanus. Kuakue
kpucrtasuibl. [1nazma

MexmoJieKkyasipable  B3aumojeiictBusi. BogopogHas cBA3p M €€ Pa3HOBUJIHOCTH:
MEKMOJIEKYJISIpHAsE U BHYTpUMOJIEKYJIsipHasd. Dusznueckue CBONCTBA BEIIECTB C BOJOPOIHOU
CBs3bI0. E€ Omosormveckas pojib B OPraHU3AIHMH CTPYKTYp OCIKOB U HYKJICHHOBBIX KHCIIOT.
BannepBaanbcoBO B3aMMOJEHCTBHE W €r0 THUIBI: OPUEHTALMOHHOE, WHAYKIMOHHOE |
JUCIIEPCUOHHOE.

JMemoncTpanuu. Koyulekiuss KpUCTALTMYECKUX BEHIECTB HOHHOTO CTPOCHHUS, aMOP(HBIX
BEIIECTB M W3ACIUN M3 HUX. MOJENM KPUCTAUIMYECKUX PEUIETOK C MOHHOM CBA3BIO. Mopaenu
MOJIEKYJl ~pa3JIMYHOM  apXUTEKTypbl. Mojaenu KpUCTAUIMYECKUX BEIIECTB aTOMHOM U
MOJIEKYJIAPHON CTPYKTypbl. Kosekuus BelmecTB aTOMHOTO M MOJIEKYJISPHOTO CTPOEHUS M
m3aenuit u3 Hux. [loptper Bepuepa. [lonyyeHne KOMIUIEKCHBIX OPTAaHUYECKUX U HEOPTAaHUYECKHUX
coeMHEeHUI. JleMOHCTpanus CyXuX KPUCTALIOTHAPATOB. MoOJENH KPUCTATUIMYECKUX PEIIETOK
MeTalIoB. Bo/a B pa3iuuHbIX arperaTHBIX COCTOSHUAX U €€ (a3oBbIe mepexosl. Bo3ronka noma
i 6eH30iHOoM KucnoTel. Juarpamma «®azoBbie iepexoibl BemecT». Moaenu mosiekyn JJHK u
Oenka.

JlabopaTopHblie onbIThl. B3aumoaeiicTBHE MHOTOAaTOMHBIX CIIUPTOB M TJIHOKO3bI € (DETMHTOBON
KUIKOCThIO. KauecTBEeHHbIE peakIIui Ha MOHbI Fe?* u Fe*.

IIpakTuyeckas pabora 1. IlomydyeHHe KOMIUIEKCHBIX OPraHUYECKHX W HEOPTaHUYECKHX
COEIMHEHHUI U UCCIIEIOBAHUE UX CBOMCTB.

TEMA 3. JMUCHHEPCHBIE CUCTEMBI U PACTBOPBI (9 u)

JAucnepcHblie cucTeMbl. XMMUYECKHUE BEIIECTBA U CMECH. XUMUYECKasl cucTeMa. [ OMOreHHbIE U
reTeporeHHpie cMmecH. JlucmepcHas cucTeMa: AHUCIIePCHOHHAs cpefa W JaucriepcHas (Qasa.
Knaccudukanmst TUCTIepCHBIX CHCTEM.

Anspozonu. [IponemienTsl. OMynbeuu U amynbraropsl. Cycnensuu. CequMeHTanus.
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Konmnoumueie  pactBopbl.  Dddekr Tungams. IlomydeHwe  KOUIOMIHBIX — pacTBOPOB
JTUCTICPCUOHHBIM, KOHJICHCAIITMOHHBIM U XMUMHUYECKUM criocobamu. 307 U Koarymsmws. ['enmu u
CHUHEpE3HC. 3HAUEHUE KOJUIOUTHBIX CUCTEM.

PactBopbl. PacTBOpBEl Kak rOMOI€HHBIE CUCTEMBI U UX THUIIBL: MOJEKYJSIPHBIE, MOJEKYISPHO-
MOHHbIE, HOHHBbIE. CrocOoObI BBIPAKEHUS KOHILEHTpPALMU pPacTBOPOB: OOBEMHAas, MaccoBas H
MOJIbHAs 101U PACTBOPEHHOTO BelecTa. MosipHast KOHIEHTPALKs pacTBOPOB.

JNemoncTpanuu. OOpa3ipl AMCIEPCHBIX CHCTEM M HUX XapakTepHble mnpu3Haku. OOpasisl
(KoJUTeKIMHM) OBITOBBIX W MPOMBILUICHHBIX a’3po30Jiei, sMyabcuil u cycnensuil. [Ipoxoxaenue
Jy4ya cCBeTa 4Yepe3 KOJUIOMAHBbIE M HCTUHHBIE pacTBOpbl (3ddext Tunpans). 3aBUCUMOCTH
pPacTBOPUMOCTH B BOJI€ TBEPABIX, KHUJIKUX U Ta3000pa3HbIX BELIECTB OT TeMreparypsl. [lonyuenue
NEPECHIIIEHHOTO PaCTBOPA THOCYNb(aTa HATPHUS U €r0 MTHOBEHHASI KPUCTAITU3AIIHS.
JlaboparopHble  OnbITHI. 3HAaKOMCTBO €  KOJUICKUMSIMM  DIUIIEBBIX, MEIULHUHCKHUX
u Ouonoruueckux resuei u 3onei. [lomyuenue xommouaHoro pactBopa xiaopuaa xeneza(Ill).
IIpakTnyeckasi padora 2. PacTBOpUMOCTH BemIeCTB B BOZAE M ()AaKTOPHI €€ 3aBUCHMOCTH OT
pa3u4yHbIX (HaKTOPOB.

IIpakTu4eckas pabora 3. Ouncrka BO/IbI bunbTpOBaHUEM, JUCTUIUISIIE
U NIepEeKpUCTAIIN3aUEH.

IIpakTuyeckas padora 4. [IpurorosiieHue pacTBOPOB PA3IUYHON

KOHIIEHTPaLUH.

IIpakTuyeckas padora 5. OnpeneneHre KOHIEHTPALNUN KUCIOTHI TUTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTH NPOTEKAHUSI XUMWUYECKHUX PEAKIIMHA "
OUBUKO-XUMHNYECKHUX ITPOLIECOB (9 u)

OCHOBBI XMMHYECKOIl TePMOAMHAMHUKHU. XUMHUUYECKas TEpPMOJMHAMUKA. TepmMoarnHaMHU4YecKas
cucreMa. OTKpbITasi, 3aKpbITas, HM30JUPOBAHHAs CHUCTEMbl. BHYTpEHHSsI 3HEpPrusi CHUCTEMBI.
OHTaNBNUS, WK TEIJIOCOAEpKaHue cuctembl. [lepBoe Havano TepMoaMHaMHKU. V30XOpHBIA U
n300apHbIi Mpoueccel. TepMoXUMHUYECKOE ypaBHEHHUE.

Onranbnus. CrangaptHas 3HTanbnus. Pacyér sHTanenum peakuuu. 3akoH ['ecca u ciencTsus us
Hero. DHTponus. Bropoe u TpeTbe Hauana repmoauHaMuku. CBoOGogHast sHeprus ['n66ca.
Ckopocth xuMHuyecKux peakumii. [loHsATHEe O CKOpPOCTH peakuMu. DHEPrus aKkTUBALMH U
AKTUBHPOBAHHBIN KOMIUIEKC. 3aKOH JIEUCTBYIOINUX Macc. KuHeTnueckoe ypaBHEHUE M KOHCTAHTA
CKOpPOCTH XMMHUYeCKOU peakuud. [lopsaok peakuun.

@akTopbl, BIUAKOIIAE HA CKOPOCTh TOMOIE€HHOW pEakUuu: IMPUpOJa M KOHILEHTpauus
pearupymoomux BellecTB, Temmeparypa. TemmeparypHblii koadduuuent. VYpasnenue C.

Appennyca.
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@akTOphl, BIUSAIOIIME HA CKOPOCTh TE€TEPOTCHHOW pPEaKLUHUH: KOHIIEHTPALMS pPearupyromnx
BEUIECTB U IJIOLIA/Ib UX COIIPUKOCHOBEHUS

OcHOBHbIE NOHSTHSI KATAJIUTUYECKOW XUMHM: KaTaJu3aTopbl M Karajiu3, TOMOIEHHBIH U
TeTepOreHHbI KaTaau3, MPOMOTOPbI, KATATUTHUYECKUE S/1bI U MHIHOUTOpBl. MexaHu3m JneicTBUs
KaTaJm3aTopoB.

OcHOBHBIE  TUIBI  KaTajgu3a:  KHCIOTHO-OCHOBHOM,  OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIN,
METaJUIOKOMIUJIEKCHBIHN U KaTalu3 MeTajuiaMu, (hepMeHTaTUBHbIN. DepMEHTHI, Kak OMOJIOTHYECKHEe
KaTaJan3aTopbl OEIKOBON IPUPOJIBI.

Xumuyeckoe paBHoBecue. [loHsTre 00 0OOpaTUMBIX XMMHMYECKUX Mpoleccax. XUMHUECKOe
paBHOBECHE M KOHCTaHTa paBHOBecHs. CMeElIEHME XUMHUYECKOIO PpaBHOBECHUS H3MEHEHUEM
KOHLEHTPALlMU BEIIECTB, U3MEHEHUEM JIaBJICHUS U TEMIIEPaTypBhI.

JleMOHCTpPanuU. DK30TEPMHUUECKUE IPOLIECCHl HA NMPUMEPE PACTBOPEHHUSI CEPHOM KUCIOTHI B
BOJZIE. DHAOTEPMHUYECKHME IPOLECCHl HAa MPUMEPE pacTBOpPEHUs cojed ammonus. M3yudeHue
3aBUCUMOCTH CKOPOCTM XHMHYECKOM peakUMM OT KOHLEHTPALMU BEIIECTB, TEMIIEpaTyphl
(B3amMopericTBIE THOCYNb(haTa HATPUS C CEPHOM KHCIIOTOH), TMOBEPXHOCTH CONPUKOCHOBEHHS
BEIIECTB (B3aMMOJICHCTBUE COJSIHOW KHUCIOTHI C TPaHyJIaMH U MOPOIIKAMH aJIOMUHUS WIH
nuHka). [IpoBelneHne KaTalIUTUYECKHX PEAKIMA pa3ioXKeHHs IMEePOKCHIa BOIOPOAA, TOPEHUS
caxapa, B3auMoJielicTBuUs noja u anmomunus. Kopposus xene3a B BOJHOM cpesie ¢ ypOTPOIIMHOM U
6e3 Hero. Habmroenue cMerienuss XuMmudeckoro pasHosecust B cucremax: 2NO; < NyOy4, FeCls +
KSCN < Fe(SCN); + 3KCI.

JladopaTropHblii onbIT. 3HaKOMCTBO ¢ Kosutekiueit CMC, coaepkaiux 3H3UMBI.

IMpakTnyeckas padora 6. M3ydyenue BIUSHUS pa3InyHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOMH

peakuuu.
TEMA 5. XUMHUYECKHUE PEAKIIUU B BOJHbIX

PACTBOPAX (12 4)

CBoiicTBa pacTBOpPOB 3J1eKTPOJHTOB. Boma — cnabpiii anexTpoiautT. KaTuoH THAPOKCOHUSI.

HNonnoe mnpoussBenenue Bonabl. HelrpanpHasd, kuciotHas W uienodHas cpenel. Ilonstue pH.
Bonopoansiii nokasarens. Muaukatopsl. Pons pH cpenbl B ipupoze U )ku3HU yenoBeka. IoHHbIe
peakLyy U YCIOBHS UX IPOTCKAHHUS.

PanHMe npencTaBieHUs O KHCIOTaX M OCHOBAHMAX. KHCIIOTBI M OCHOBAaHMS C ITO3UIMHM TEOPHH
ANEKTPOJUTUYECKON AMcconManuu. Teopuss KHUCIOT M OcHoBaHMW bpeHcrena—IJloypu.
ConpsikEHHBIE KUCIOTH M OCHOBaHMSI. AMQOIHTEHI.

Knaccugukanuss KHCIOT M CIIOCOOBI ux nonyyeHus. OOImmMe XHWMHUYECKHE CBOWCTBA

OpTraHU4YCCKUX W HECOPTAaHUYCCKUX KHCJIOT: PECaKIIMU C METa/lJIaMH, C OKCHJIaMH U TUAPOKCUIAMU
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METAJJIOB, C COJSIMH, CO cnupTaMu. OKHUCIHUTENbHBIE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOU U
A30THOM KHCIIOT.

Knaccudukanus ocHOBaHHA ¥ CrIOCOOBI UX mosrydeHus. OO0Ire XUMUYECKHUE CBOMCTBA IIeITOYCH:
peaKuuu ¢ KUCIOTaMH, KUCJIOTHBIMU U aMOTEPHBIMH OKCHUIAMU, COJIIMH, HEKOTOPBIMU METaJlJIaMU
U HeMeTallaMHM, C OpraHHYEeCKHMH BelleCTBaMH (TaJOMIO0NPOU3BOJHBIMU  YIIIEBOIOPOJIOB,
denonom, xupamu). XMMHUECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHIA: PEaKIIUU C KHUCIOTaMH,
pEeaKIMK pPa3IoKEHUS] M KOMIUIEKCOOOpa3oBaHMs. XWUMHUYECKHE CBOWCTBA OECKUCIOPOIHBIX
OCHOBaHMH (aMMHaKa 1 aMUHOB): B3aUMOJICHCTBHE C BOIOM U KUCIOTAMHU.

Knaccugukanus coseli opraHMYecKMidi M HEOPraHMYECKUX KHCIOT. OCHOBHBIE CIOCOOBI
NIOJIy4eHUS cosiel. XMMUYECKHE CBOWCTBA COJICH: Pa3JIOKEHUE IIPU HarpEeBaHUH, B3aUMOICHCTBUE
C KUCIIOTaMH M LIETI0YaMHU, IPYTUMH coysIMU. JKECTKOCTB BOJBI M CIIOCOOBI €€ yCTpaHEHHS.
I'maposms. Ilonstue ruaponusa. 'mzaponms conell u ero kiaccuukanus: oOpaTUMBIA U
HEOOpaTUMBbIi, 10 aHUOHY M 1O KaTHOHY, CTyIEHUYaTblil. YCUJIEHHE U MOJaBJIeHUEe 00paTuMoro
runponnsa. HeoOpaTumeblil ruponn3 OMHAPHBIX COSTUHEHUH.

Jemoncrpanuu. CpaBHEHUE AIIEKTPONPOBOJHOCTH PAaCTBOPOB 3JIEKTPOIUTOB. (CMelleHue
pPaBHOBECHsI JUCCOLMAIMM CIa0bIX KUCIOT. MHIMKATOPbI M M3MEHEHUE MX OKPACKU B Pa3HBIX
cpenax. BsamMmopnelicTBHE€ KOHLEHTPUPOBAHHBIX Aa30THOM M CEPHOM KHUCJIOT, a TakKke
pa30aBiIeHHON a30THOM KHUCIOTHI ¢ Meablo. Peaknus «cepeOpsHOro 3epkaia» Juisi MypaBbHHON
KHUCIOThI. B3auMmoselicTBue aMmmuaka ¥ METHJIAaMUHA C XJOPOBOAOPOIOM U Booi. Ilomyuenue u
CBOICTBa pacTBOpa ruapokcuaa Hartpud. llomyueHue Mbula M HM3ydeHHME CPEllbl €ro pacTBOpa
uHAuKaTtopamu. ['maponus kapOooHATOB, Cylb(haTOB U CHIIMKATOB IETOYHBIX METAJIOB, HUTpaTa
ceunua(ll) unu nuHKa, XI0pHIa AaMMOHHSL.

JlabopaTopuble onbIThl. Peakiuu, uaymue c oOpa3oBaHMEM OCaJKa, ra3a WM BOJBL, JUIS
OpPraHMYeCKHUX U HEOpPraHMYeCKHX 3JIeKTposnToB. CBoMcTBa CONSAHOM, pa30aBieHHONW CepHOU M
YKCYCHOM KHCIIOT. B3aumopeiictBue ruapokcuaa Hatpusi ¢ comsiMmu: cyibdatom menu(ll) u
xnopugom ammonus. [Tomydenne u cBoiictBa ruapokcuna meau(ll). CroiicTBa pacTBOpOB coJeit
cynbpata memu u xjopuma xenesa(lll). McciaemoBanmwe cpenbl pacTBOPOB C TOMOIIBIO
UH/IMKaTOPHOM OyMar.

IIpakTnueckas padora 7. MccnenoBaHue CBOWCTB MUHEPATIbHBIX U OPraHUYECKUX KUCIIOT.
IMpakTnyeckasi padora 8. [lomydeHue cojeil pazTMYHBIMH CITOCOOAMHU U UCCIIEIOBAaHHE WX
CBOMCTB.

IIpakTnyeckas padora 9. ['naposn3 opraHnYecKuX U HEOPraHMUECKUX COSAMHEHUI.

TEMA 6. OKUCJHUTEJIbBHO-BOCCTAHOBUTEJIBHBIE ITPOLECCHI (9 u)
OKuCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peakumu. [Tonsitue 00 OKHUCJIUTENbHO-

BOCCTAHOBUTCIIBHBIX PCAKIHAX. CreneHb OKHCIICHHS. Hpoueccm OKHCJICHHSA U BOCCTaAHOBJICHMS.
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Baxxneiimye OKMCIUTETN M BOCCTAaHOBHUTENU. METOA 3JEKTPOHHOro OajlaHca ISl COCTaBJICHHS
YpaBHEHUN OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakinii. MeToIbI HOHHO-3JIEKTPOHHOTO OanaHca
(MeTon nmostypeakuuii). OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC TOTCHIUAIIBI.

JuiekTposm3. [loHsTue »snekTponn3a Kak OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO —Ipoliecca,
MPOTEKAIOIIEro Ha 3JIEKTPOJaX. DIEKTPOIU3 PACIUIABOB IEKTPOIHUTOB.

DJEKTPOIU3 PACTBOPOB 3JIEKTPOIUTOB C HMHEPTHBIMH 3JEKTPOJAMH. DJEKTPOJIU3 PACTBOPOB
AIIEKTPOJIMTOB € M aKTUBHBIM  aHOAOM. [IpakTHuyeckoe  3HAu€HHE  AJIEKTPOJIH3a:
JNEKTPOXUMHUUYECKOE TIOJyYEeHUE BEIIECTB, JJICKTPOXHUMHUEcKass O4yucTKa (paduHupoBaHue)
METaJIJIOB, T'aJbBaHOTEXHUKA, TajbBAaHOILIACTHKA, FAIbBAaHU3AIUS.

XuMHn4ecKHe MCTOYHMKH TOKA. [anpBaHuueckue »djeMeHThl. CTaHIapTHBIA BOJOPOJHBIN
anekTpoa. CraHmapTHbIE SJEKTPOAHbIE NOTeHIHaNbl. COBpEeMEHHBIE XUMHUYECKUE HCTOYHHKH
TOKa: 6aTapeiiku U aKKyMYJISTOPBIL.

Koppo3usi MmeTa/Li10B 1 cnoco0bl 3aMThl 0T Heé. [lonsarue o kopposuu. Bunubl koppo3uu 1o
XapaKkTepy OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX IMPOIECCOB: XMMUYECKAs U AJIEKTPOXHUMUYECKAS.
Crioco0bl 3alMThl METAJIOB OT KOPPO3UHU: MPUMEHEHHE JICTUPOBAHHBIX CIUIABOB, HAHECEHUE
3alUTHBIX  TOKPBITUN, W3MEHEHHWE COCTaBa WM  CBOWCTB  KOPPO3UOHHOW  Cpelbl,
INEKTPOXUMHUYECKUE METOIbI 3aLTUTHI.

JemoncTrpanun. Boccranosnenne oxcuna meau(ll) yrmem um Bomopomom. BoccranoBnenue
JUXpoMaTa KaJlusl STHJIOBBIM cTUPTOM. OKUCIUTENBHBIE CBOMCTBA quxpomara Kanus. OKHuciIeHne
anpleruia B KapOOHOBYIO KHCIOTY (peakiusi «CepeOpsHOro 3epKaia» WM peakius ¢
ruapokcuaoM mMeau(Il). Dnexrponus pactBopa cynshara meau(ll). CoctaBieHue ralbBaHUUECKUX
areMeHTOB. KOppo3usi METaJIOB B pa3iIMUHBIX YCIOBHSIX M METOJIBI 3aIIUTHI OT HEE.
JlaGopaTopHble onbIThl. B3aumoseiicTBue MeTaulioB C HEMETaJUIaMH, a TaKKe C pacTBOpPaMHU
coneil U KUCNOT. B3anmojeiicTBie KOHIICHTPUPOBAHHBIX CEPHOW M a30THOM KHCIOT C MEMBIO.
OxkucnuTenbHbIE CBOWMCTBA TEepMaHTraHaTa Kaius B pa3iMuHbIX cpeaax. (O3HaKOMIIEHHE C
KOJIJICKIIMEe XUMUYECKUX HCTOYHHKOB TOKa (OaTapeiku, CBUHIIOBBIE aKKyMYJISITOPHI U T. 11.).
TEMA 7. HEMETAJLJIBI (23 u)

Bonopoa. IBolicTBEHHOE TMOJIOXKEHHE BOJOpOJa B MEPUOJUYECKON CHUCTEeME XHUMHYECKUX
snemeHToB: B |I-A u VII-A rpynnax. U3oTtomnsl Bonoposa.

Haxoxnenue B mpupone. CTpoeHue MoJeKysibl, pusndeckre cBONCTBAa. XMMHUYECKHUE CBOMCTBA
BOJIOPOJIa: BOCCTAHOBUTENBHBIE (C 0OJee AIEKTPOOTPHUIIATEIFHEIMA HEMETAIaMH, ¢ OKCHIAMH
METAIIJIOB, TUAPUPOBAHNE OPTaHUYECKUX BEIIECTB) W OKUCIHUTENbHBIC (¢ MeTaamu |-A u 1I-A
rpynn). [lonydenue Bomopona: B jabopaTopuu (B3aMMOJCHCTBHEM KHUCIOT C METallJIaMH) U

IIPOMBINIIIEHHOCTH (KoHBepcueil). IlpuMenenue Boropoaa.
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I'anorennl. Dnementsl VIIA-Tpynmbel — rajoreHbl: CTPOSHHE aTOMOB M MOJICKYJI, TaJlOTCHBI-
IIPOCTBIE BELIECTBA, COEIMHEHNUS: CPABHUTEIbHAS XapaKTEPUCTHKA.

["anorens! B mpupoae. 3aKOHOMEPHOCTH U3MEHEHUS (PU3UYECKUX U XUMHUECKUX CBOMCTB B VIIA-
rpylme:  B3aUMOJEHCTBHE  TaJOT€HOB C  METaUlaMHM, HEMETAUIAMH,  CO CIOKHBIMU
HEOPraHWYECKUMH M OPraHMYeCKUMU BelecTBaMH. [lonyueHre n mpuMeHeHre rajloreHoB.
Crpoennie Mosiekyl u (pU3HUYECKHEe CBOMCTBA TaJOT€HOBOAOPOAOB. XHMHUYECKHE CBOHCTBA
raJIOTEHOBOJIOPOAHBIX ~ KHUCJIOT:  KHCIIOTHBIE  CBOWCTBA, BOCCTAHOBUTEJIbHBIE  CBOMCTBA,
B3aUMOJICHCTBUE C OPraHMYeCKUMHU BelecTBamu. [lomydenne ranoreHoBoaopo1oB. ["anoreHuasl.
KauecTBeHHbIE peakliMM HA raJlOreHU-UOHBI.

Oxcunpl xnopa. Kucnoponcoaepxkaiue KuciaoTsl xjiaopa. Colu KUCIOPOACOAEPKAIIMX KUCIIOT
xyopa. [lomydeHne u NpuMeHEHNE BaXKHEUIINX KUCIOPOAHBIX COCAMHEHUH XJI0PA.

Kucaopoa. OO6mias xapakrepucTuka 3JeMeHTOB VIA-rpymnmsl.

Kucnopon: HaxoxaeHue B Mpupoe, rnoiydeHue (J1abopaTopHbIe U MPOMBIIIJICHHBIE CIIOCOObI) U
(duznyeckue CBONCTRA.

XVUMHYECKUE CBOMCTBA KHUCIOPOZA: OKHCIUTENbHbIE (C MPOCTHIMHM BEIIECTBAMHU, C HU3LIMMHU
OKCHJAMH, C OPraHMYECKMMU W HEOPraHMYECKMMHU BEUIECTBAMH) W BOCCTAHOBUTEIbHBIE (C
¢dTopom). ObmacTi mpuMEHEHHUSI.

O30H. Haxoxnaenune B mpupoge. @usznueckrue U XUMHUYECKHUE CBOMCTBA 030HA. Ero momydeHnue u
npuMeHeHue. Posib 030Ha B )KMBOM IPUPOJIE.

CtpoeHue MOIEKyNIbl TMEpPOKCHAA BOAOpOJa, €ro (u3uveckrue U XUMHUYECKHUE CBOMCTBa
(oKuCIUTENBbHBIE M BOCCTAHOBUTENbHBIE). [lomydueHue u npuMeHeHrne nepokcua BoA0poaa.

Cepa. Haxoxnenue cepbl B Tmpupojie. BajeHTHbIE BO3MOXXHOCTH aTOMOB CEpbl. AJUIOTPOIHUS
cepbl. Pu3nyecKrue CBOWCTBA POMOMUYECKON cepbl. XMMUYECKHUE CBOMCTBA CEpPhl: OKUCIUTEIbHBIE
(c MeramnamMM, € BOJOPOJOM M C MEHEe DJIEKTPOOTPULATEIbHBIMU HEMeTallllaMu) U
BOCCTAaHOBUTEJIbHBIE (c KHCIIOPOJIOM, KHCIIOTaMU-OKUCIIUTEISIMA), peakuuu
JUCIIPONIOPIUOHKPOBaHUs (co mienoyaMu). [lonyyenue cepsl U 001acTH TPUMEHEHUS.

CtpoeHue MOJIEKyYJIbl U CBOICTBa cepoBoopoa: (husnueckue, pU3noaorndeckue 1 XuMU4ecKue.
CepoBos10po/1, KaK BOCCTAHOBUTEIb, €T0 MoJydeHne U npumMeHenue. Cynb(ubsl 1 UX XUMHUYECKUE
cBoiicTBa. Pacnio3HaBaHue cynb(ua-nOHOB.

CepHUCTBIN ra3, ero pu3NYecKue CBOMCTBA, MOJyYEeHHE U MPUMEHEHHe. XMUMHUECKHE CBOWCTBA
okcupa cepol(IV): BocctaHoBUTENBHBIC (C KUCITOPOIOM, OPOMHON BOJION, MIEPMAaHTaHATOM KaIus U
CEpOBOIOPOOM) U CBOMCTBA KUCIOTHBIX OKCUIOB CO IenoyaMu. CepHHCTasi KUCIOTa U €€ COJH.
CepHblil aHruapuna, ero (¢uU3MUeckue CBOMCTBA, MOIY4YEHHE U NpPUMEHEHHE. XHUMHYECKHe
cBoiicTBa okcuaa cepbl( V1), Kak OKUCIUTENS U TUTUYHOTO KUCIOTHOTO okcuja. CepHasi KUCIoTa:

CTpoeHHe U (u3MUecKkre CBOMCTBa. XMUMHYECKHE CBOMCTBA pa30aBIE€HHOM CEpHON KHCIOTHI:
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OKHCIIUTEIbHbIE U OOMEHHBIE M OKHCIHUTEIbHBIE CBOMCTBA KOHLEHTpUpoBaHHOH. [lomyueHue
CepHOW KHUCIIOTHI B MPOMBIIUICHHOCTH. O0nacTu npuMeHeHHus cepHoi KucioTbl. CynbghaTsl, B
TOM YHUCIIe U Kymopochl. I'mapocynbharel. OU3nUecKne U XMMAYECKHE CBOMCTBA COJIEH CEpHOM
KUCIIOTHL. Pacrio3HaBanue cynbdar-aHMOHOB.

A3ot1. O0mas xapakTepucThka diaeMeHTOB VA-rpymmbl. A3oT. CtpoeHue atoma. HaxoxiaeHue B
npupone. Pusndeckue cBoictBa. OKUCIUTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA. [lonydyeHue
U IIPUMEHEHUE a30Ta.

CrpoeHue MoJEKyJabl aMMHaka, ero Qgusudeckue cpoicTBa. OOpa3zoBaHHME MEKMOJECKYISPHOM
BOJIOPOJIHOM CBA3M. XMMHUYECKUE CBOMCTBA aMMHaKa Kak BOCCTaHOBUTENS. OCHOBHbBIE CBOMCTBA
aMMHaKa Kak 3JIeKTOHOJl0HOpa. KomIiuiekcooOpazoBaHue ¢ yuacTueM aMMuaka. Bzanmopeiicteue
aMMHUaKa C OPraHMYECKMMHU BEUIECTBAMM U C YIVIEKUCIBIM ra3oM. llomyueHue u npumeHeHue
ammuaka. Coilm aMMOHMS: CTPOEHHE MOJIEKYJ,  (u3MuecKkue M XMMHUYECKHE CBOWCTBA,
IPUMEHEHHE.

Coneoopasyronmue (N,O3, NO,, N2Os) u HeconeoOpasyromue (N,O, NO) okcuapl. Ix crpoenue,
¢duznyecKue 1 XMUMUYECKHE CBOMCTBA.

A3zoTHCcTas KMCIO0Ta U €€ OKUCIIUTENIbHO-BOCCTAHOBUTENIbHAS JBOWCTBEHHOCTb. COJM a30TUCTOMN
KUCIOTBl — HUTpUTBHL. CTpoeHHe MOJeKyilbl M (pu3MuecKkue cBOICTBa a30THOM KHcIOThL. Eé
XUMHUYECKHE CBOMCTBA: KMCIOTHBIE U OKHCIUTENbHBIE B PEAKIUAX C METAVIaMU M HEMETaJlJIaMH,
peakUuy CO OpPraHMYECKUMU U HEOPraHMYECKUMH coeMHEHUAMHU. [lomyuenue a30THOM KUCIOTHI
B IPOMBIIIJICHHOCTH U JlabopaTopuu U e€ npumeHeHue. HutpaTsl (B TOM 4HCII€ U CEJIUTPBI), UX
¢u3nueckue M XuUMHUecKue cBoiicTBa. Tepmuueckoe pasiokeHue HUTpaToB. IIpuMeHeHue
HUTPATOB.

®ochop. Crpoenne aroma u amiorpornus ¢ocdopa. duznueckre CBOWCTBA AUIOTPOITHBIX
MOIUGUKAIMA M UX B3auMOIlepexoJpl. XHMHUYecKHe CBOMCTBa (ochopa: OKHCAUTENbHbIE (C
MeTaJlaMH), BOCCTAaHOBUTEIbHBIE (C OoJiee 3IeKTPOOTPULIATEIbHBIMI HEMETANIaMH, KUCIOTaMHU-
OKUCTTUTENSIMHU, OEPTOIETOBON COJIBIO) U TUCTTPOIIOPIIHOHUPOBaHUs (co menoyamu). Haxoxnenue
B IIpUpOJIE U ero noiydeHue. PocuH, ero CTpoeHue U CBOICTBA.

Oxcunpl dpochopa(lll) u (V). DocdopHble KUCIOTHI, UX (HU3NYECKHE U XUMHUECKUE CBOWCTBA.
[Tonyyenne u npumeHenue oprodochopHoi KucaoTbl. Comu opToPochOpHON KHCIOTHI U UX
IPUMEHEHHE.

Yraepoa. Yraepox — osnemeHT [VA-rpynnbsl. AmIOTpomnHble MOAM(PHUKAMHU yIiepojaa, HX
NoJydeHue U cBoiicTBa. CpaBHEHHUE CBOMCTB anMasa u rpadura.

XVMMHUYECKHE CBOWCTBA YIJIEPOJA: BOCCTAHOBUTENbHBIE (C TaJIOT€HAMHU, KHUCIOPOJOM, CEPOH,
a3o0ToM, Bosio#, okcuaoM meau(1l), KucimoraMu-oKUCITUTENIMI) U OKUCITUTENbHBIC (C METaJlJIaMH,

BOJIOPOJIOM U MEHEe 3JIeKTPOOTPULIATEIbHBIMU HEMETaIJIaMu). YTIIepo] B IPUPO/IE.
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Oxkcup yrinepona(ll): ctpoeHue MosieKymbl, CBOWCTBA, MOJTyYeHNUE U TPUMEHEHHE.

Oxkcup yrinepoga(lV): ctpoeHne MoneKysbl, CBOMCTBA, NOJy4YE€HNUE U IPUMEHEHHE.

VYronbHas kuciora U e€ CoiM: KapOOHATHl M THIPOKApOOHATBI, — HX  MPEJICTABUTEIH U
IIPUMEHEHUE.

Kpemunii. Kpemuuii B npupoge. IlosydeHue u mnpumeHeHue KpeMHusi. Dusnueckue u
XUMHYECKHE CBOMCTBA KPUCTAJUIMUECKOIO KpPEMHHUS: BOCCTAaHOBUTENIbHBIE (C TraJOreHaMH,
KHCIJIOPOJIOM, PacTBOpPaMU IIEJI0YEH U TUIABUKOBOW KUCIOTHI) U OKUCIUTEIbHBIE (C METaJlJIaMu).
Okcun xpemuusa(lV), ero csoiictBa. KpemaueBas kuciora u e€ comu. CuinukarHas
MPOMBILIUIEHHOCTb.

demoncrpauuu. [lonydenue Bomopona u ero cpoiictBa. Komnekuus «l'amoreHbl — MmpocThie
BeulecTBay. [lonydyeHue xjgopa B3aMMOJCHCTBUMEM MEPMAHraHaTa Kalvs C COJSHOM KHCIOTOM.
[lonyyeHnue consitHOM KHUCIOTBI U €€ cBoicTBa. OKHUCIUTENIbHBIE CBOMCTBA XJIOPHOM BOJBI.
Orb6enuBaroiee aeiicTBre kaBelneBoi BoAbl. ['opeHne crnmuku. B3pbIB meTapbl WM MHUCTOHOB.
[lomydyenue KucCiIOpoja pas3loKEHHWEM IIepMaHraHara Kainus M HuTpara Harpus. llomydenwme
OKCHJIOB M3 TIPOCTHIX M CIIOKHBIX BemecTB. OKUCIEHHEe aMMHaKa C MOMOIIBI0 WHAWKaTopa U 0e3
Hero. Pa3noxeHue mnepokcuaa BOJIOPOJA, €ro OKHUCIMUTEIbHBIE CBOMCTBA B pEakUHUH C
ruapokcuaoM skene3a(ll) u BoccTaHOBUTENBbHBIE CBOMCTBA C KUCIBIM PacTBOPOM IEepMaHTaHaTa
kanusa. ['opeHue cepel. B3aumonencTBue cepbl ¢ METAUIAMU: AJIFOMUHUEM, LIMHKOM, JKEJIE30M.
[ToryueHue cepoBOAOPOJIa U CEPOBOAOPOTHOM KHUCIOTHL. J0Ka3aTeabCTBO HATWYHS CYIb(UI-
noHa B pacTBope. KauecTBeHHbIE peakiuu Ha Cyab(huT-aHHOHBI. CBOWCTBAa CEpHOM KHUCIOTHI.
KauecTBeHnble peakiuu Ha cynb(uT- U cynbdaT-aHnoHb. CxeMa MPOMBIIIJIEHHOW YCTaHOBKH
(bpakuoHHON neperoHku Bo3ayxa. [lomyuenue u paznoxeHue xjaopuaa ammonus. KauectBennas
peakuus Ha MoH amMoHus. [lomydenue okcupa azora(IV) peakuumeilt B3aMMOJEHCTBUS MEOU C
KOHIIGHTPUPOBAaHHON a30THOM kucinoroil. B3aumopeiictBue okcuaa aszota(IV) c¢  Bomoil.
Paznoxenue HUTpaTa HaTpusi, ropeHue 4€pHoro nopoxa. ['openue pocdopa, pacTBopeHne okcuaa
dochopa(V) BBome. KauectBennas peakuuss Ha (ochar-annoH. Kommekius MUHEpaTbHBIX
ynoopenuit. Kostekius npupoaHbIX COeTUHEHUI yriepona. Kpucramimdeckue peméTku anmasa
u rpadputa. Ancopbuus oxcuaa azota(lV) aktuBupoBaHHBIM yriieM. BoccTaHoBJeHHE OKCHAA
meau(Il) yramem. O3HakomiieHHE C KOJUIEKIIMEW MNPUPOAHBIX CHUJIMKATOB U MPOAYKIUEH
CUJIMKATHOM NMPOMBINIIEHHOCTH. [lonmydeHne KpeMHUEBON KUCIIOTHI B3aUMOJECHCTBUEM pacTBOpa
CUJIMKAaTa HaTpHUsl C CWIBHOM KHCIOTOM, PAacTBOPEHHME KPEMHHMEBOM KHCIOTBI B IIEIOYH,
pa3noKeHUe NpU HarpeBaHUMU.

JlaboparopHbie onbIThl. KauecTBeHHBIE pPEAKUMM HA TaJOT€HUJ-UOHBL. (3HAKOMIIEHHE C

KOJUICKIIMEH TPUPOIHBIX COeNMHEHHMH cepbl. KadecTBeHHass peakmnusi Ha CyibgaT-aHHOH.

30



[TonydyeHue yriaekucaoro rasza, B3auMOAEHCTBUE MpaMopa ¢ COJSTHOM KUCJIOTOM M MCCIEIOBAaHUE
ero cBoiicTB. KauecTBeHHas peakius Ha KapOOHAT-aHUOH.

IpakTuyeckas padora 10. [lonyueHue OKCHIOB HEMETAIUIOB U MCCIIEOBAHUE UX CBOHCTB.
IIpakTuyeckasi padora 11. [TonyueHnue ra3oB U UCCIIEIOBAHUE UX CBOKMCTB.

TEMA 8. METAJLJIBI (16 4)

Ilesiounble MeTa/LIbl. [loN0XKeHHE 1IETOUYHBIX METAUIOB B MEPUOJUUYECKON CUCTEME 3JIEMEHTOB
J. . MenneneeBa M CTpOCHHE HUX aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS (HU3UUECKUX U
XUMHUYECKHX CBOWCTB B 3aBUCHUMOCTH OT aTOMHOIO0 HOMepa MeTaia (M3MEHEHHE MIOTHOCTH,
TEMIEpaTyp IUIaBJICHUS U KHUIIEHMs, peakuuil ¢ Bojoi). Exunuuynoe, ocobenHoe u oOiiee B
peakuusX ¢ KHUCIOPOJOM, IPYTUMU HEMETa/lIaMH, XUJKUM aMMHAKOM, OpPraHUYeCKUMU U
HEOPraHWYECKUMH KHCIIOTaMU U Jp. coeAuHeHusiMu. HaxoxaeHue B mpupoje, UX MOJyuyeHUe U
IIPUMEHEHUE.

Okcuapl, uX nojayyeHue u cBorctia. [l[€noun, ux cBoiicTBa U IPUMEHEHUE.

Comnu 1mIeTOYHBIX METAIUIOB, UX MPEJACTABUTEIN U 3HAYCHUE.

Metasuisl IB-rpynnbi: meab u cepedpo. CTpoeHre aToOMOB MeJIU U cepedpa.

®du3nueckue U XMMHYECKUE CBOMCTBA ATUX METAJJIOB, MX IOJY4YEHUE U NpUMeHeHue. Meap u
cepebpo B mpupo/e.

CaoiicTBa u npuMeHeHue BaxxHenmux coeauHeHuit: oxkcuaoB menu(l) u (Il), cepedpa(l); coneit
menu(ll) (xmopuaa u cynsdara) u cepedbpa (propuaa, HUTpaTa, XpoMaTa U arerara).

Bepuinmii, Mmaranii u méaouHo3eMenbHbIe MeTa/LIbl. [loN0)KeHne B IEPUOINYECKON CUCTEME
anemeHnToB [I. I. MenneneeBa u ctpoeHuss aromoB MetamwioB I|lA-rpynmel. Haxoxnenue B
npupojie, MojydeHue, GU3ndeckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE IMIETOUYHO3EMENIbHBIX
METaJIOB U UX BAXHEHIIINX COSTUHEHUH (OKCUIO0B, THAPOKCHIOB U COJICH).

BpemenHas u mocTosiHHas ’KECTKOCTH BOJIBI M CIIOCOOBI yCTPAaHEHHS KQXKI0TO U3 THIOB. FIOHUTHI.
uuk. [Tonoxenue B nepruoanueckon cucreme anemeHToB 1. M. Menneneesa u CTpoeHUsI aTOMOB
nuHka. Ero ¢usnueckue u Xumuueckue cBoiicTBa. HaxoxxneHue B Tpupoje, MOJYYCHHE U
MpUMEHEHHUE 1TMHKA.

Okcua, THAPOKCHU U COJIM LIMHKA: UX CBOMCTBA U MPUMEHEHUE.

Amomunuii. [Tonoxenue B nepuoandeckoit cucreme sneMentoB /. . MenaeneeBa u crpoeHus
atomMoB amomMuHua. Ero Qusnueckwme m xuMmuueckwe CBoOWCTBAa. Haxoknmenue B mpupoje,
MOJTYYCHHUE ¥ IPUMECHEHHE ATFOMUHUSI.

Oxkcup, THAPOKCHI U COJH ATIOMHUHHS (B KOTOPBIX aTIOMHUHUN HaXOJUTCS B BHJE KaTHOHA U

aJ'IIOMI/IHaTBI)I HUX CBOMCTBA U MMPUMCHCHHUC. OpFaHI/I‘{CCKI/IC COCAMHCHUSA aJIFOMHUHNA.
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Xpom. [lonoxenne B nepuoanueckoit cucreme semMenToB J[. 1. MenaeneeBa u cTpoeHus aTOMOB
xpoma. Ero ¢usmueckne um XuMuyeckue cBoiicTBa. HaxokneHue B TpUpOJIE, IMONy4YCHUE U
MIPUMEHEHUE XPOMa.

CBoiiCcTBa, NOJyYEHHE U MPUMEHEHHE BAXXKHEHIINX COEAMHEHUS XPOMa: OKCHJIOB U TMAPOKCH]IOB
XpOMa, TUXPOMATOB U XpPOMATOB IIEJIOYHBIX METAJIJIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB U THUIPOKCHIOB XpOMa OT CTEIEHH €ro
OKHCIJIEHUSA. XpOMAThl U JUXPOMAThl, UX B3aUMOINEPEXO/Ibl U OKUCIUTEIIbHBIE CBOMCTBA.
Mapranen. [lonoxenue B nepuoauueckoit cucreme sneMeHToB JI. 1. MenneneeBa u cTpoeHus
aToMOB Mapranua. Ero ¢usumyeckue u Xumuueckue cBoiicTBa. HaxoxaeHue B mpupoje,
MOJYyYECHUE U TPUMEHEHUE MAapraHLa.

IlonmydyeHnue, CBOMCTBA M IPUMEHEHHME BAKHEHIIMX COCAVMHEHUM MapraHia: OKCHUIOB U
THIPOKCHIOB, COJiell MapraHima B pasnudHoi cremenu okucienus. Comu mapranna(VIl),
3aBUCUMOCTb UX OKHCIIUTEIbHBIX CBOMCTB OT CPEJibl pacTBOpA.

Keaeszo. [lonoxenue B mepuoandeckor cucreme snemeHtoB [[. . MenneneeBa u CTpoeHUs
aTomoB xene3a. Ero ¢usmnueckue n xummueckue cBoiictBa. Haxoxaenue B mpupoje, MoIydeHnue
(uyryHa W cTanu) W mpuMeHeHHue xkenesa. [lomydeHue, cCBOICTBa M MpPUMEHEHUE BaXKHEHIIMX
coemuaeHuit xkene3a(ll) m (lll): oxcmmoB, ruapokcumoB, cosieil. KoMIIeKCHBIE COCTMHEHUS
Kenesa.

JemoncTpanuu. OOpasubl IIEJOYHBIX METaUIOB. B3auMmojeiicTBUE IIETOYHBIX METaIOB C
BO/ION. Peakmus okpammBaHusl MJIaMEHH COJIIMU IEJIOYHBIX MeTauioB. O0pasubl metamioB |1A-
rpynmsl. B3anmopaeiictBue Kanblus ¢ BoJOH. ['opeHne MarHus B BOJAE M TBEPAOM YTIEKHCIOM
raze. KauecTBeHHBIE peakiMy Ha KAaTHOHBI MarHus, Kaiublius, Oapus. Peakiuu oxpammBaHus
miamMeHu coisiMu MetaiioB |IA-rpynmel. Tlomydenue xKECTKON BOJBI U YCTpaHEHUE KECTKOCTH.
[Tonyuenue u wuccnenoBanue cBOUCTB ruapokcuga xpoma(lll). OxucnutensHble CBOMCTBa
auxpoMara kanus. OKHUCIUTEIbHBIE CBOMCTBA NepMmaHraHara Kaius. JlaDopaTopHble ONBITHI.
KauecTBenHbIe peakiiy Ha KAaTHOHBI MEJIU U cepedpa

[Tonydyenne u wuccreqOBaHHE CBOWCTB THUIPOKCHAA IMHKA. B3auMoAelcTBUE alOMUHHS C
pacTBopamMH KucCIOT U mienodei. [loayueHne M u3ydeHHE CBOMCTB THUJIPOKCUIA AITFOMUHUAL
Konnekuus xxenezocoaepxaniux pya, 4yyryHa u cranu. [lonydeHue HepaCTBOPUMBIX THAPOKCUJIOB
Kele3a U U3y4eHue ux cBoMCTB. [lonyueHne KOMIIEKCHBIX COCIMHEHNH Kene3a.

IIpakTnyeckasi padora 12. PemeHue 5SKCIepUMEHTAIBHBIX 3amad mo Teme «llomydeHue
COEIMHEHUI METAJIOB U UCCIIEIOBAHUE UX CBOMCTBY.

IIpakTuyeckas padora 13. PemieHue sKCnepUMEHTANBHBIX 33Jad MO TeMaMm: «MeTramibl» u

«HemeTtamiely.
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KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

Temarnueckoe MIaHUPOBAHUE Kypca OpraHMYECKONM XMMMM COCTaBIEHO M3 pacuéra 3 B HEJElN, T. €. Kak Ha 102 B roa. TpeTbsi KOJIOHKA COAEPKUT
nepeyueHb JEMOHCTPAIIU U JEMOHCTPAIIMOHHBIX KcTiepuMeHToB (/1.), a Takxke sadopaTopHbix onbIToB (J1.).

Oprannyeckas xumus. 10 kiaace

Tema ypoka

HN3y4yaembie BONPOCHI

Buabl nesiteJJbHOCTH 00y4aKOIIMXCS

134 TEMA 1. HAYAJIGHBIE IOHATHSI OPTAHUYECKON XUMHH
24 [Tpenmer Yro wusywaer opranuudeckas xumus. Kparkmii ouepk pasButusa | CpaBHMBAThb OpPraHUYECKHE U HEOPTaHUYECKUE
OpraHNYeCcKOn opranvueckoil  xumuu. CpaBHEHME  HEOPraHMYECKUX U | BEILECTBA M apryMEHTHPOBAThb OTHOCUTEIILHOCTD
xuMuU. OpraHndecku | opraHuueckux BemecTB. CIOCOOHOCTbIO aTOMOB — yIjiepoja | AeJeHus XUMHUHU Ha OpPraHUYECKYIO
€ BEIIECTBA COCIMHATHCA B PAa3IMYHbIE  LENH. YTIJIEBOAOPOABI U  MX | U HEOPTAaHUYECKYIO.
npousBoaHsle. [lonaTue o 3amecturerne. OnucsiBatb OCHOBHBIE  JTalbl  Pa3BUTHA
. Kotekust OpraHnyecKkux BEIIECTB, MATEPUAIIOB U U3IEIUNA U3 | OPraHUYECKON XUMHH.
HUX OOBsACHATD MHOroo0pasue OpPraHUYECKUX
COEJIMHEHUIN CIOCOOHOCTBIO AaTOMOB YIJepojia
COEJIMHATHCS B PA3JIMUHBIC LIETIH.
XapakTepru30BaTh NOHATHUE «3AMECTUTEIDY
24 Teopus cTpoeHus [Tonstue BanentHocTu. Paborer @. A. Kekyne. Poiap A. M. | PaznuuaTe NOHATHUSA «BAJIEHTHOCTBY M «CTETCHb
OpraHUYECKUX byrnepoBa B CO34aHMM TEOpPUM CTPOCHHsS OPTraHUYECKHUX | OKMCIICHHSI.
COEIMHEHUN coequHeHuil. E€ OCHOBHBIE I10JIOKEHUS. XapakTepu3oBaTb  OCHOBHBIE  INPEATOCHUIKH
A. M. bytneposa [TpruunnbI MHOT000pa3ust OPTaHUYECKUX COCIMHEHMIL: | CO3JaHUd TEOPUH  CTPOCHHS  OPraHUYECKHUX
o0pa3oBaHUe OJMHAPHBIX, JBOWHBIX M TPOMHBIX CBsI3eH Mexay | coeauHeHui u posnb A. M. Bytieposa B Hell.
aTomamu yriaepozaa. Mzomepus. @OopMyIMpPOBAaTE OCHOBHBIE IOJIOKEHHUS TEOPHUH
OMnupuyeckas, MOJEKYJIsIpHas U  CTPYKTypHas (OpMynbl | XMMUYECKOTO CTPOEHHUS U MIUIIOCTPUPOBATh MX
OpPraHUYECKHUX COCIUHECHMI. IIpUMEpaMHU.
J. HlapocrepxHeBble 1 00bEMHBIE MoAenu (Moaenu Ctioapra— | OOBSCHATH sIBIEHHE M30MEpUHM U CBOMCTBa
bpurneba) stanona u guaTUIOBOrO 3dUpa, OyraHa U U300yTaHa. M30MEPOB HA OCHOBE UX XMMHUYECKOTO CTPOEHHMS.
B3auMozeiicTBrue HaTpUs C 3TAHOJIOM; OTCYTCTBUE 3anuchiBaTh OMIIMPUYECKYIO, MOJEKYJISPHYIO U
B3aMMOJEHCTBUS C TUITUIIOBBIM 3PUPOM CTPYKTYPHYIO (bopmyIb OpraHUYECKHUX
COCIMHEHUM.
lua Konnenuus CtpoeHue artoma yriepojaa: S- M p-opOuTany, TUIB UX | XapaKTepu3oBaTb HOPMAaJbHOE U BO30YXKIEHHOE
ruOpHIU3aIH rHOpHIU3aIHIH. COCTOSIHMSI aTOMOB XUMHUYECKHMX DIIEMEHTOB Ha

aTOMHBIX opOuTaen

O6pa3oBaHre KOBAJIEHTHBIX

OJEeKTpOHHAsE M DJIEKTpOHHO-Tpaduueckas (GopMmynsl aToma

IpUMeEpe aToMa yrieposa.

OTpa)KaTL OTH COCTOSAHUA C IIOMOIIBIO
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yriepoja.

J. lapocrtepxHeBbie U OO0BEMHBIE MOJIETM METaHA, STHUJICHA
u arletuyieHa. MoJenb OTTaJKUBaHUS THOPUAHBIX oOpOuTaseit
(nemoHcTparus c IMOMOLIBIO BO3AYLIHBIX 1apoB).
JemoHncTpannonHas tabnuua «PaznuuHble THOPUAHBIE COCTOSHUS
aToma yriepozaa»

AJIEKTPOHHOU u
dbopmyL.
OnuceiBaTh 00pa3oBaHWE o0- HW /7-CBA3CH B
MOJIEKYJIaX  OpPraHMYeCKUX  COCAMHEHHH ¢
OJIMHAPHBIMU, JIBOMHBIMUA U TPOUHBIMU CBSI3SIMH.
YcTaHaBIuBaTh B3aUMOCBSI3b MEXKAY BaJICHTHBIMU
COCTOSIHUSIMH aToMa yriepoja U TeoMeTpueu
MOJIEKYJI OpTaHUYECKUX COeTMHEHUN

ANIEKTPOHHO-TpauIecKoi

19 Knaccudukanus Knaccugpukamuss 1o 5>IEMEHTHOMY COCTaBy: yriaeBogopojsl, | KimaccuumnupoBars opraHmdeckue COEAMHEHUS
OpPraHMYECKHUX TaJIOTeH-, a30T- W  KHCJIOPOJCOIEP)KAalIMe  OPraHMYECKHUE | 10 Pa3JINYHBIM OCHOBAHMSM: IIO BJIEMEHTHOMY
COEIMHEHUN COETUHEHMUSI. COCTaBy, IO CTPOEHUIO YIJIEPOJHOTO CKENIEeTa, IO

Knaccugpukanuss 10  CTPOGHHIO  YIJIEPOJHOIO  CKEJleTa: | HAIMYMIO (DYHKIIMOHAJIBHBIX FPYIIIL.
alUKIMYeckue W [ukimdeckue  (kapbomumkiamdeckwe | | Kmaccudummporath YTJIEBOOPO/BL: o
reTepOLMKINYECKIE) OPraHNUECKUE BELECTBA. KPaTHOCTH CBSI3M U 110 HAJIWYUIO LIUKJIA.
Knaccudpukamuss  yriaeBogopofoB: mpenenbHble  (ankanbl  u | OnpeaensTs NPUHAAICKHOCTh OPraHHMYECKOTO
LUKJIOAJIKAHbl), HENpeJelbHble (AIKEHbI, AJKHHBI, aJKaJIUEHbI), | COEAMHEHUS K TOMY WJIM MHOMY THITy UJIH KJIaccy.
apEHBL.

Knaccugukanus OpraHM4eckUX COEJUHEHUH 10  HAJIMYUIO

(YHKIMOHAJIBHBIX  Ipynn  (TUAPOKCUIIbHAA, KapOOHWIbHAs,

KapOOKCHJIbHAsl, =~ HUTporpymma,  amuHorpynma).  CoupTsl.

Anpnerunsl. Keronsl. KapbonoBbie kucnotsl. Hutpocoenunenus.

AMWHBI.

J. OOpa3ipl OpraHUYeCKUX COEIUHEHUN pa3IMYHBIX KJIACCOB.

Monenn ~ OpPraHMYECKMX  COEOUHEHMM  C  pPa3IMYHBIMU

¢byHKIMOHaNbHBIMU  rpynnamu.  OOoOmaromass  tabniuna

«OCHOBHBIE KJIACCHI OPraHUYECKUX COCTUHEHUI»

2y ITpuHIMIIBL [TonssTue o  xumuueckod  HoMmeHkiartype. Homenknarypa | CpaBHMBaTh palOHaIbHYIO HOMEHKIATYpy H
HOMEHKJIATypBI TpUBHAJIbHAS (MCTOPUYECKAs) U PALlMOHATIbHAS. HomeHknarypy IUPAC.

OpraHUYECKUX MexnyHapoaHas HOMEHKJIATypa OpraHM4ecKuX coequHeHuil — | Ha3piBath OpraHHyYecKue COEIMHEHUS
COEIMHEHUI IUPAC. IlpuHIMnIbl COCTaBIEHUS HA3BaHUS OPraHUYECKOro | B coorBercTBUM ¢ mnpuHmunamua [UPAC n,

coenuHeHus no Homenkinarype [UPAC.
. Tabmuupl «Ha3BaHus ankaHOB W aJKUIBHBIX 3aMECTHUTEICH,
«OCHOBHBIE KJIACCHI OPTAaHUYECKUX COCTMHCHHIN

HAao0OpOT, 3amMChIBaTh (POPMYIBl OpPraHUYECKHX
COCIMHEHUH 110 UX Ha3BaHUSM.
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24 Knaccudukamms [Tonsitue o cybctpare u pearente. Knaccudukanus peaknmii mo | CpaBHUBaTh  KIACCU(UKAIIMIO  PEAKITUH B
peakuuii B CTPYKTYPHBIM HM3MEHEHHSM BEIIECTBA: MPUCOCTUHEHUs (B TOM | OPraHUYECKOW M HEOPraHMYECKOW XUMUH.
OpraHMYECKON XMMHUHU | YUCJIe  MOJIMMEpHU3aluy,  OTIIeIJIeHUs  (3IeMeHupoBaHud), | OnpenensT TUI U BUJA XUMUYECKOW peakluu C

3aMeIICHUS U U30MEepPU3aIIH. Y4acCTHEM OPTaHUYECKUX BEIIECTB.
[TonsiTHE O TOMO- M IreTEpOJIMTUUYECKOM pa3pbiBax KoBajleHTHOH | HabmogaTh W ONuUCHIBaTH JAEMOHCTpPAllMOHHBIN
CBSI3H, SJEKTPOHIAX U HYKICOPHIIaX. XUMUYECKUN HKCTIEPUMEHT
Knaccudpukanusa peakuuid mo THUIYy pPEAKIMOHHBIX YaCTHII:

paauKalbHEIE, dIEKTPODUIbHBIC U HYKICO(DUITBHBIC.

Knaccudukanus peakuuii mo M3MEHEHHUIO CTENEHEH OKUCIICHUS:

OKHCIICHHS U BOCCTAHOBJICHUSI.

Knaccudukanus  peakuuii 1m0 YaCTHBIM  IPHU3HAKAM:

TaJIOTCHUPOBAHWE W JICTAJOTCHUPOBAaHUE,  THUIPUPOBAHHE

U IETUAPUPOBAHUE, ruapaTalnuu u JeruapaTalu,

THJIPOTaJIOTeHUPOBAHUE U ICTHIPOTaJIOTeHUPOBAHUE.

. T'opeHue meTraHa WU MPOMAaH-OYTaHOBOW CMECH W3 Ta30BOM

3akurajiku. B3pblB cMecu meraHa ¢ xjopom. OOecrBeunBaHHe

OpomMHOW BOIBI ATHIEHOM. JlemonuMmepusanus MOJUITUIICHA.

[TonyuyeHune sTuieHa feruaparanyuen 3TaHona

1y [TpakTuyeckas KavecTBeHHBIH aHAIN3 OpraHUYECKUX COEAMHEHUM CoO:ronaTh npaBuila TEXHUKU 0€30IaCHOCTH MPHU

pabora 1 pabore c J1abopaTOpHBIM  OOOPYIOBAHHEM,
HarpeBaTelbHbBIMU  MPHOOpaMM, XHUMHUYECKHMMHU
peaKTHBaMHU.
OKOHOMHO u HKOJIOTHUECKU IpaMOTHO
oOparaThbcsi ¢ HUMHU.
HccnenoBaTh CBOMCTBA OpPraHMYECKUX BELIECTB.
HabmtoaTe xumMuueckue siBjieHus U PUKCUPOBATH
pe3yibTaThl HAOIIOACHUH.
@®opMynupoBaTh BEIBOJIBI HA HX OCHOBE

1y O60061enne BeinmonHenne TecToBbIX 3anaHuil. Pemenue 3amad Ha BBIBOA | BBINOJHSATH TECTHI M yNpakKHEHUs, pelIaTh 3a/1a4H
¥ CHCTeMAaTHU3aIus dbopMyn opraHudecKuX coeanHeHuH. [1oAroToBKa K KOHTPOIBHOM | 110 TeMe.
3HaHUM 110 pabore. [TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHXKEHHN
KJIacCU(pUKALUU JI. 3roroBnenue mozenei MOJeKyl NPEeICTaBUTENEH PA3JIMYHBIX | B YCBOCHUU TEMBI.

W HOMCHKJIATYypC

KJIACCOB OPraHUYCCKUX COE€OUHEHMI

KOppeKTI/IpOBaTL CBOM 3HAHHA B COOTBCTCTBHUU
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OPTraHUYECKHUX
COEeIMHEHUI

C TUITaHUPYEMBIM PE3YJIbTaTOM

1y KontponbHas padora 1 no reme: «Knaccudukanus 1 HOMEHKIATypa OPraHUYeCKUX COCTUHEHUI
Su TEMA 2. HPEAEJIBHBIE YIVIEBOJAOPOAbI
14 AJKaHBI: CTpOEHHE DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl MeTaHa. | XapaKTepu3oBaTh 3JIEKTPOHHOE u
MOJIEKYIL, ["oMosiornyeckuil psj aJIKaHOB U UX U30MEPHUSL. IIPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ METaHa U
roMoJioruueckuii pszn, | IlpoctpaHcTBEHHOE CTpOEHHE MOJIEKYJ aJKaHOB (B TOM 4YHCIE M | €r0 TOMOJIOTOB.
nu3oMepus KOH(OPMEPHI). OnuceiBaTh TOMOJIOTUYECKUHN PsIZl AITKAHOB.
U HOMEHKJIaTypa HomMmenknarypa ankaHoB. PaznuuaTh TroMOJIOTM M M30MEphl  AJIKAHOB.
J1. IlapoctepxHeBbIE MOJIEH MOJIEKYJT ankaHoB Juist | Ha3piBaTh ankaHbl B COOTBETCTBUM C IpaBUIIaMU
WLTIOCTpaluu  cBoOoAHOro BpameHuss Bokpyr cBssu C—C, | nHomenknatypsl IUPAC.
a TaKk)Ke 3aCIIOHEHHOW U 3aTOPMOKEHHOU KOH(pOpMaIuii sTana. Pasnuuare nepBUYHBIN, BTOPUYHBIN, TPETUYHBIN,
JI. U3rotoBnenue mnapauHupoBaHHOM Oymaru, HCHbITaHHE €€ | YeTBEPTUYHBIN aTOMBI yIiepoja
CBOMCTB (OTHOIIEHHE K BOJIE U KUPY)
1y Crioco6b1  mostyuenust | [IpoMelniuieHHbIe  CHOCOOBI  MOJMYYEHMs  aJKAaHOB: KPEKUHI | XapaKTepH30BaTh OCHOBHBIE MPOMBIIUICHHBIE U
aJIKaHOB HEe(TENPOAYKTOB,  peakuMs  aJKWIMPOBAaHUs,  IOJY4YEHHE | JaOOpaTOpHbIE CIIOCOOBI MOTYUEHUSI aJIKaHOB.
CHUHTETUYECKOro OEH3HMHA, HarpeBaHHe yriiepoja B aTrMmocdepe
BOJIOpOJA.
JlaGopaTopHble CIIOCOObI MOJY4YeHUs aJKAHOB: peakuus Bropua,
NUPOJIU3 COJed KapOOHOBBIX KHCIOT CO WIEJI0YaMH, THUAPOJIN3
KapOuaa alntOMUHUS.
JL. Ilonrydenne Mmetana u3 anerata HaTpHUsl M THIPOKCUAA HATPUS
24 CpolicTBa asikaHoB 1 | du3nyUecKkue CBOMCTBA AJIKaHOB. YcranaBiuBarth 3aBUCUMOCTh MEXTY

HUX IPUMCHCHUC

B3anmHOe BIMAHHE AaTOMOB B OPTaHMYECKUX  MOJIEKYJax.
[TonoxuTenbHBI U OTPHULIATETHHBIA UHAYKTUBHBIE () ()EKTHI.
[IporHo3 peakIMOHHOW CHOCOOHOCTH aJKaHOB. MexaHu3Mm
peakuMii pajuKaIbHOrO 3aMmelleHus. Peakiuu paauKaaibHOTO
3aMENIeHMs:  TrajJoreHHpOBaHWE ©  HUTpoBaHue. Peakuun
neruapupoBanus. Peakuumnm okucnenus. Jlpyrue peakumuu ¢
pa3pylieHreM yriIepoaHou Iienu. I[IpuMeHeHWe ankaHoB Ha
OCHOBE CBOWCTB.

. BuneodparmeHTsI u CIIanpl, WLTFOCTPHAPYIOIINE
WHAYKIHOHHBINA 3(()EKT, TeMONIUTUYECKUN pPa3pblB KOBAJICHTHOM

KOJIMYECTBEHHBIM COCTaBOM MOJIEKYJl aJIKaHOB U
uX (PU3NYECKMMHU CBOUCTBAMHU.

WnmoctpupoBaTh  MEpPEXo]  KOJUYECTBEHHBIX
OTHOLIEHMH B  KaueCTBEHHbIE HAa  OCHOBE
TOMOJIOTMUYECKOTO Psi/ia AJIKaHOB.

OnucelBaTh  B3aMMHOE  BJIMSIHME  aTOMOB
B MOJIEKyJaX aJKaHOB U  YCTaHaBIIMBATh
B3aMMOCBSA3M MEXJy D3JEKTPOHHBIM CTPOEHHEM
MOJIEKYJT aJIKaHOB ¥ UHTyKIITUOHHBIM 3(PPEKTOM.
XapakTepHu30BaTh CBOOOTHO-PaIMKAJIbHBIN
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CBSI3HM, CBOOOJIHO-PAJMKAIBbHBIA MEXaHU3M DPEaKIHil 3aMeIIeHHUs.
l'openne wmerana, mnponaH-OyraHOBOM cmecw, mapadunHa B
yCIOBUSIX U30BITKA M HEJOCTAaTKa KHUCIOpoda. B3peiB cmecu
MeTaHa ¢ Bo3ayxoM. OTHOLIEHHE MeETaHa, MpornaH-OyTaHOBOM
cMecH, OeH3uHa K OpoMHO# Bose U pacTBopy KMNOg.

JI. OOHapyxeHue BOABI, CaXH, YIJEKUCIOrO Ta3a B MPOAYKTax
TOpPEHUS CBeUn

MEXaHU3M PEAKIIUN 3aMEILECHUSI.

JlaBaTh TIPOTHO3BI PEAKIIMOHHON CIOCOOHOCTH
AQJIKaHOB M TMOATBEPKIATh HX XapaKTEPUCTUKOMN
XUMHUYECKHUX CBOMCTB aJIKaHOB.

VYcranaBnuBaTh 3aBUCUMOCTh MEXKY CBOMCTBaMH
Y IPUMEHEHUEM AJIKAHOB.

[IpoBoUTH, HAOTIOATH U OTIMCHIBATH
XUMHYECKHN SKCIIEPUMEHT

14 [uknoankaHsl ['omosiornyeckuii  psag W CTPOCHHE IMKIIOAKJIAHOB. Hx | XapakTepuszoBaTh TOMOJIOTHYECKU I pan,
HOMEHKJIATypa U U30Mepusl. CTpOEHHE, CBOICTBa U IIPUMEHEHNE
[TonsiTie o0 mpocTpaHCTBeHHOW u3oMepun. KoHpopMepsl | IUKIOANIKaHOB.
LUKJIOT€KCaHa. OnuceiBaTh CIOCOOBI MONYYEHUS] U MPUMEHEHUS
CrocoObl TONyYeHUS! [HMKJIOATKAHOB: peKTU(UKALUS HEPTH, | IUKIOAIKAHOB HA OCHOBE CBOWCTB.
KaTaJIUTUYECKOE JErHJIpUpOBaHUE apeHOB, BHyTpuMoJepyispHas | Habmonate M omuchbiBaTh J1€MOHCTPAL[MOHHBIN
peaxius Bropra. HKCIIEPUMEHT
®uznyeckue M XHMUYECKHE CBOMCTBA LMKIOAKAHOB (peakuuu
MPUCOSANHEHUS U 3aMEIICHHUS).
[IprMeHeHne IMKI0aKaHOB.
. llapoctepxkHeBble MOJENU IUKJIOreKkcaHa (kKoHdopManuu
«Kpecjo» M «BaHHA»), TUMETHIHKIonponana (yuc-, mpawc-
uzomepsl). OTHOIIEHHE LHMKIOTeKCaHa K BOJHBIM pacTBOpaM
KMnO; wu Brp,. Tabmuma  «CTpoeHME — ITUKJIOATKAHOB.
Kondopmarum
134 TEMA 3. HEOPEJAEJBHBIE YI'JIEBOAOPOAbI
lu AJTIKEHBI: DNeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIBI dTHIICHA. | KOHKpETH3HpOBaTh SP°-rHOPHIM3ALMIO
TOMOJIOTHUECKUH psift, | ['oMonormyeckuil psiag M HU30MepUst alKEHOB (YIJIEPOAHOrO | opOuTasiel AJi1 MOJIEKYJIbI A TUJICHA.
M30MEpPHUS U CKEJIETa, TEOMETPUYECKAs WU YucC-mpaHc-n30MeEPHUsl, MOJI0KEHNs | XapaKTepu30BaTh TOMOJIOTMYECKUH Psijl aJIKEHOB.
HOMEHKJIaTypa JIBOMHOM CBsI3M, MEXKKJ1accoBast). HoMeHKIIaTypa ajKeHOB. O06006mare 1 yrnyOasaTh 3HaHUS 00 U30MEpUU Ha

1. OOBEMHBIE MOJIENH YUC-, MPAHC-U30MEPOB ATKEHOB

IIpUMepe HM30MEPUU  AJKEHOB:
Y IIPOCTPAHCTBEHHOM.

Ha3zbiBaTh ankeHbl B COOTBETCTBUU C IPAaBHJIAMU
HomeHksatypsl [UPAC.

PaziauyaTh roMoI0TH U HN30MCPLI AJIKCHOB

CTPYKTYpPHOH
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lua CnocoObl monyuenus | [IpomblnuieHHble  cOCOOBI  MOJMyYEHUS  aJKEHOB: KPEKHUHT | Pa3nmuyarh MPOMBINITIEHHBIE CIIOCOOBI MOMy4YeHUs
AJIKEHOB QJIKAHOB, BXOJIIMX B COCTaB HE(PTH W TOMYTHOTO HE(PTSIHOTO | AIKEHOB: KPEKHHI aJKAHOB, BXOISIIUX B COCTaB
rasa, JeruIpupoBaHue NPeIeIbHbIX YIIEBOAOPOIOB. HepTH W TOMyTHOro  He(dTAHOTO  rasa,
JlaGopaTtopHble  cHOCOOBI  TMOJNYYEHHsSI ~ aJKEHOB:  PEAKIMHU | ACTHAPHPOBAHUE AJIKAHOB.
AIMMHUHHUPOBAHUS (JerajJoreHupoBanue), Aeruaparanus cnuptoB | [Ipemnarats naGopaTopHble COCOOBI MOTYYEHHS
U JIETAJIOT€HUPOBAHKE TUTAJIOTEHAIIKAHOB, a TAKXKE KOHKPETHBIX aJIKaHOB.
JErUPOTAIOTeHUPOBAHUE TaJOr€HONPOU3BOAHBIX IMpenenbHbIX | DopMynnpoBaTh NpaBuio 3allleBa U 3alUChIBaTh
yraeBonopoaos. IIpasuio 3aiinesa. YPaBHEHUs PEaKLMi B COOTBETCTBUU C HUM.
J. Tlomyuenue »sTuieHa M3 JTaHOJa W JOKa3aTenbcTBO ero | HabmiomaTh W ONMUCHIBATH JAEMOHCTpPAllMOHHBIN
HEMpeAeIbHOr0  CTpOeHHs (peakuuu ¢ OpOMHOM  BOJOH | DKCIIEPUMEHT
u pactBopom KMnQOy,)
24 CaoiicTBa ®ur3nyecKue CBOKMCTBA aJIKEHOB. OrnuceIBaTh B3aUMHOE BIIUSIHUE aTOMOB
NpUMEHEHUE aIKeHOB | B3anMHOe BIusSHME aTOMOB B OPraHUYECKUX MOJIEKYNIaxX. | B MOJIEKYJaX aJIKeHOB U ME30MEPHBII 3(pPekT.
MeszomepHnsbiit 3 dekr. [IporHo3upoBaTh PEaKUUOHHYIO CIIOCOOHOCTH
[IporHo3 peaknMOHHOW CIOCOOHOCTHM ajKEeHOB. MeXaHU3M | allTKeHOB HAa OCHOBE JJIEKTPOHHOTO CTPOCHHS HX
peaKIuii AIeKTPOUITBHOTO MPUCOESTUHEHHUS. MOJIEKYII.
Peakuun IMPUCOETUHEHUS AJIKEHOB: raJIOreHUPOBaHME, | XapaKTepU30BaTh MEXAHNU3M PEaKLUN
TUIPUPOBaHUE, TUJIPOTaJIOr€HUPOBAHUE, rujipaTanus, | 31eKTpoUIbLHOIO NPUCOEAUHEHUS
nonumepusaims. [IpaBuno MapkoBHHKOBa. Peakiuu OKHCICHHUS | (rajoreHHMpOBaHKe, THAPUPOBAHME,
ankeHoB KMnO, (peakuusi Barnepa) B BOJHOW M CEPHOKHCIION | TUAPOTAJIOTEHUPOBAHUE, TUAPATALNSA) U PEaAKIIUU
cpeze. MOJIMMEPU3ALIUU.
[IprMmeHeHne aIkeHOB Ha OCHOBE CBOMCTB. CpaBHuBaTh IpaBuia MapkoBHUKOBA U 3aiilieBa.
. Buneodparments! u cnaiiipl mo teme ypoka. ObeciBeyrBaHue | Y CTaHaBIUBATh 3aBUCUMOCTh MEXIY CBOHCTBAMHU
ATHJIEHOM OpOMHOM BOJBI W pacTBOpa IE€pMaHIraHaTa Kajius. | aJIKEHOB U MX IPUMEHEHUEM.
['openne otunena. B3aumopneiicTBue ankaHoB U ankeHoB | HaGmromats, ONHCHIBATh u MPOBOJIUTH
C KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTOM. XAMHYECKHUMN SKCIIEPUMEHT
JI. OOHapyxeHHe B KEPOCHHE HENPEECIbHBIX COeTMHEHUN
lu [TpakTrueckas [TosryueHue MeTaHa U ATUJIEHA U UCCIIEI0BAaHUE UX CBOMCTB CobmroiaTh npaBuiia TEXHUKNA O€30MMaCHOCTH NPHU
pabora 2 pabore ¢  1abopaTopHBIM  OOOpYIOBAaHUEM,
HarpeBaTeIbHBIMA ~ TIPHOOpaMH, XUMUYECKUMH
peakTMBaMu.  ODKOHOMHO U  3KOJIOTMYECKH

rpaMOTHO 0OpamaThCs C HUMH.
VccnenoBaTh CBOWCTBA OPraHMYECKUX BEIIECTB.
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Ha6mronaTe xuMuueckue siBJeHUSI U GUKCUPOBATH
pe3ynpTaTel  HaOmoaeHui.  PopMynnpoBaTh
BBIBOJIbI HA UX OCHOBE

1y OcuoBuple  moHsATHS | CTpOCHUE MTOJTUMEPOB: MOHOMED, HOJIMMED, dJIEMEHTAapHOE 3BeHO, | ONMUCHIBATh PEAKINH MOJTUMEPU3ALIH
XUMHUH CTENCHb NOJIUMEPHU3AIIHH. Y MCIOJIb30BaTh MOHATHS XUMHHU
BBICOKOMOJICKYJISIpDHBI | JIMHeliHbIe, pa3BeTBICHHBIE M CETYaThie (CIIMTHIC) TOJIMMEPHI. | BRICOKOMOJICKYISIPHBIX COCIMHEHHI: MOHOMED,
X CrepeoperyisipHble 1 HECTEPEOPETYIISIPHBIE OJTUMEDPHI. HOJMMEp,  DJEMEHTapHOE  3BEHO,  CTENCHb
COeMHEHUI OTHOIIEHHE TOJIMMEPOB K HArpeBaHHIO: TEPMOIUIACTHYHBIC | OJMMEPH3AlMY, JIMHEHHbIC, pPa3BETBIEHHBIC U
¥ TEPMOPEAKTUBHBIEC MTOJIUMEPHI. ceTyarsie (CIIUTHIE), TOTUMEPHI,
[Tonmumepsl Ha OCHOBE STWJICHOBBIX YIJICBOJOPOJOB M HX | TEPMOIUIACTUYHBIC U TEPMOPEAKTUBHBIC
HPOU3BOHBIX: MMOJMITHIICH, TTOJIUIPOIHIIICH, HOJMMEPBI, CTEPEOPETYIISIPHBIE U
HOJUTETPAYTOPITUIICH U TIOJTMBUHUIIXJIOPHU. HECTEPEOPErYISIPHBIE TIOJTMMEPHI.
JI. O3HakomIIeHHE ¢ KOJUIEKIIMEH MOoJIMMEpOB OCHOBE 3THWIIEHOBbIX | KiaccuduuupoBaTh nonumepsl MO pa3iMyuHbIM
YIJIEBOJJOPO/IOB HpU3HAKaM: 110 CTPOEHHIO, CIIoco0aM IOIyYeHHUS
Y OTHOILICHUIO K HarPEBaHUIO.
PaznmuaTs monmmmepu3auio u
HOJIMKOH/ICHCAIIHIO.
XapakTepu30BaTh ~ NPUMEHEHHE  Ba)KHEHIINX
OpeACTaBUTENICH  MOJMMEPOB  HAa  OCHOBE
STHJICHOBBIX YTJICBOJOPOJIOB U MX POU3BOTHBIX.
1y AJIKa/IMEeHBI: Knaccugukanus TUEHOBBIX YIJIEBOAOPOAOB: H30JUpOBaHHbIE, | ONUCHIBATH aNKaJUueHbl Kak YIJIEBOJOPOIBI C
KJaccu(uKanus u KyMYJIMPOBaHHBIC U COTPSKEHHEIE. JBYMsI IBOWHBIMU CBSI3SIMHU.
CTpOEHUE Homenknatypa u  u30MepHus  JHMEHOBBIX  yriieBoaoponaoB | Ilpeanarats oburyro Gpopmyily TMEHOB U Ha3bIBAaTh
(MekKIIaccoBasi, YrJIEPOJHOTO CKeJeTa, B3aUMHOTO MOJOXKEHHS | X B COOTBETCTBUH C MPAaBUIIAMH HOMECHKJIATYPBI
KpaTHBIX CBs3el, reoMeTpruuecKas). IUPAC.
CrpoeHre ConpsuKEHHBIX aTKaIUEHOB. Paznmuats N30MEpUI0 aJIKaIMEHOB!
. BuneodparMeHTs! U ciaiiibl o TeMe ypoka. Mojenan MoJIEKyll | MEXKJIaCCOBYIO,
QIKaJTUCHOB C  HM30JUPOBAHHBIMH, KYMYJIHPOBAHHBIMH U | YIJIEPOJAHOTO CKEJleTa, B3aMMHOTO TIOJOXKEHUS
COMPSKEHHBIMU JIBOMHBIMU CBA3SIMU KpaTHBIX CBs3€l, FTeOMETPHUECKYIO.
XapakTepu30BaTh  CTPOCHUE  COMPSDKEHHBIX
aJIKaJIeHOB
29 Crioco0b! mosryuenust, | CriocoObl TONYYeHHsT alKaJWEHOB: JEeTUAPUPOBaHWE allkaHOB, | CpaBHUBaTh XWMHUYECKHE CBOWCTBA aJKEHOB H

CBOMCTBA U

pCaKHHﬂ.HC6eHCBa,,HerHHpOFaHOTCHHpOBaHHC

AJIKaIUCHOB.
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pUMEHEHNE
AJIKaIMEHOB.

JIUTAJIOT€HAIKAHOB.
Pur3nyecKue CBOKMCTBA JUEHOBBIX YIIEBOJOPOIOB.

XUMHYECKUE CBOWCTBA JMEHOBBIX YIJIEBOAOPOAOB: pPEAKLIUU
MMPUCOCAUHCHUSA, OKUCIICHUA U ITIOJIMMCPU3AIUU — U OC06€HHOCTI/I

BbIsBISTE 0COOEHHOCTH peakiuy NOJUMEPU3AINU
CONPSKEHHBIX AJIKAJUEHOB.

XapakTepu3oBath (U3MUECKHE KM XUMHYECKHE
CBOICTBa IUCHOB.

UX NIPOTEKAHHUS. OnwucsiBatb HaXO0XJICHUE B IIpUpoe
Haxosnenue B npupoe U NpUMEHEHUE aJIKaJIUEHOB. TepIreHsbl. Y IPUMEHEHHUE aJIKa/IuEHOB.
J. Koarymsanuss MIEYHOIO COKa KaydyKOHOCOB (Mosoudas, | JlaBaTh  XapakTepUCTHKY TepleHaM M HX
onyBaH4YMKa WM  ¢ukyca). Jlemomumepuzamus ~— Kaydyka | IpeACTaBUTEISIM
Y I0KA3aTeIbCTBO HAJIWYMSA [BOMHBIX CBA3CH B MOJIEKyJax
MOHOMEPOB (peakuuu ¢ OpomMHOit Bosoii 1 pactBopoM KMNOy)
1y Kayuyku u pe3suHbl DacToOMeEpBl. Harypanbnsii Kay4yK, Kak IPOAYKT | XapaKTepHU30BaTh  Kay4yKM Kak  IIPOJYKTHI
NOJINMEPHU3aLUU U30IIPEHA. CuHreTnueckue KAay4yKH: | IOJIMMEPU3ALNN CONPSIKEHHBIX AJIKAJUEHOB.
OyraaueHoBbli kaydyk (CBK), IuBHHUIOBBIN, H30MPEHOBBIN, | YCcTaHABIMBATh B3aUMOCBSI3b MEXIY
XJIOPOTIPEHOBBIN, OyTaleH-CTUPOIIbHBIH. CTEPEOPETYIIAPHOCTHIO u 3JIACTUYHOCTBIO
Bynkanuzanus kaydykoB: pe3uHbl U J0OHUT. Kay4yKOB.
. O3nakomiieHue ¢ KoJutekiuei «Kaydyku u pe3uHb» OnuceiBaTh MpodiieMy CHHTE3a KaydyyKOB U pOJb
C. B. Jlebenena B €€ pelieHuu.
Pa3nmuyarh cHHTETHMYECKHE Kay4yKH U HCXOIHBIE
MOHOMEDBI.
XapakTepu3oBaTb  pEe3UHYy  Kak  IPOAYKT
BYJIKAHM3AI[MU KayYyKOB
24 ATIKHHBL: CTPOECHHE OJEeKTPOHHOE W  TMPOCTPAHCTBEHHOE CTpOeHHME MoJjeKynbl | KoHkpeTnupoBaTh SP-rubpuansanuio opouranen

MOJIEKYJI, U30MEpHUs, | alleTHUIICHA. JUTSL MOJIEKYJIBI QlICTHIICHA.

HOMEHKJIATypa, ToMosoruueckuii  psii W M30Mepusi  alkWHOB  (YriaepoaHoro | XapakTepu3oBaTh TOMOJIOTHUECKUIN Psifl aIKHUHOB

TOMOJIOTUYECKUH Psil, | CKelleTa,  TOJOKEHHWS ~ TPOMHOM  CBSI3M,  MEXKJIACCOBas). | U U3MCHEHHE (U3UUCCKHX M XMMUYECKUX CBOHCTB

U CIIOCOOBI Homenknarypa aJKUHOB. B 9TOM psAy.

MOJIy4EeHUS CniocoObl MOy4YeHHs] aIKMHOB: MUPOJIU3 MeTaHa (B ToM yucie U | O0o0maTe U yriayonsaTh 3HaHUs 00 M30MEpPUU Ha
OKHCITUTEIbHBIN MUPOJIN3 MPUPOJHOTO Taza), KapOUAHBIM MeToH, | IpuMepe H30MEpUH  aKUHOB:  YIJIEPOAHOTO
JETUIPOTATOTCHUPOBAHUE JUTAIOTCHAIKAHOB, B3aMMOJCHCTBUE | CKENETa, MIOJIOKEHUS TPOMHOU CBsI3H,
CoJiel  aleTHJICHOBBIX  YIJIEBOJOPOJIOB  (AUETHICHUJIOB) C | MEKKIACCOBOM.
rajioreHajKaHaMu. HazbiBaTh ajgKuWHBI B COOTBETCTBHM C IMpaBHIIaMU

J. Buneodparmentsl u cnaiiiel mo teme ypoka. Ilomydenue

HomeHknarypsl IUPAC.
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areTuseHa u3 kapouaa xkaiabisa. O0bEMHBIE MOJIETTH ATKUHOB

Pa3nuyare roMosoru v M30Mephl ATKMHOB.
XapakTepu30BaTh CIIOCOOBI MOTYUYCHUST AIKMHOB

lu CaoiicTBa ®u3nyecKue CBOMCTBA alleTUIIEHOBBIX YIIEBOAOPOIOB. [logTBepkaTh CBOM  MPOTHO3  XUMHMYECKHUX
NpUMEHCHHE AIKUHOB | XMMHUYECKHUEe CBOMCTBA. Peakiinu npucoeanteHust (TMIPUPOBAHUE, | CBOMCTB aJKWHOB PEAKIUSAMH [PUCOCIUHCHHUS,
rajioreHupoBaHue, TUAPOTaJIOT€HUPOBAHMKE, rujpaTanus, | BbIACIATh UX OCOOCHHOCTH.
TpuMmepu3anusi anerwieHa). Peakums KyuepoBa wu IlpaBuio | Mcnonbp3oBaTh  3aKOHOMEPHOCTH — MPOTCKAHUS
OnbrekoBa. KHCIOTHBIE CBOWCTBA alKWMHOB. ANETHJICHHUIBL. | PEAKIMK MpUCOeAMHEHUS (TIPAaBMIIO DIILTEKOBA).
Oxkucnenne ankuHoB: pactBopomM KMnO, u ropenue. YcranaBiuBaTh B3aMMOCBSA3b MEXKIAY CTPOCHHEM
OO6nacTi TNpUMEHEHHs alleTUJIeHa Ha OCHOBE €ro CBOMCTB. | MOJEKYJbl alETWIEHa W €ro  KUCJIOTHBIMH
IIpumenenne romosioroB auneruineHa. [loaumepsl Ha OCHOBE | CBOMCTBaMH.
aneruieHa. BunnnaneruneH. XapakTepu3oBaTh PEAKLUUU OKHCIICHUS: TOPEHHE,
J.  BzaunmopelictBue  anerwieHa ¢ OpoMHOM  BOJOH. | B3auMojelcTBue aneTuieHa ¢ pactBopom KMnOg.
Bzaumopeiicteue amnermieHa ¢ pactBopom KMnO,. Topenwe | HaGmronats u ONMCHIBATh XUMHUYECKHI
areTnieHa. BuneodparMeHTsl U caaipl IO TeMe ypoKa AKCIIEPUMEHT.
VYcraHaBnuMBaTh B3aUMOCBSI3b MEXKIY CBONCTBAMHU
alleTUJIEHa U €ro MPUMEHEHHUEM.
XapakTepu3oBaTh obnactu MIPUMEHEHHUS
rOMOJIOTOB all€TUJICHA.
OnucpIBaTh MOJMMEPHI HA OCHOBE alleTUJICHA
4 TEMA 4. APOMATUYECKHUE YIJIEBOJOPO/JAbI
lu ApEHBI: CTpoeHue [TepBoie cBemenust 006 apomaruyeckux coeauHeHusx. CTpoeHue | XapakTepu3oBaTb O€H301 KakK MPeICTaBUTEINS
MOJIEKYJI, MOJIEKYJIbI OEH30J1a: €IWHas T-DJIEKTPOHHAs CHCTEMa, WJIM | QDEHOB M OCOOEHHOCTH BJIEKTPOHHOIO CTPOCHUS
TOMOJIOTMYECKHUM PAMI, | apOMaTHYECKUI CEKCTET. MOJIEKYJbI O€H30J1a U MOJTYTOPHOM CBS3H.
HU30Mepus U Tomonornueckuit psa. Vzomepust B3auMHOrO pacrionioenust | OUChIBATL M30MEPHIO B3aMMHOTO PACIIONOKEHUS
HOMEHKJIaTypa 3aMecTUTENed B OEH30ILHOM Koyblle. HOMEHKIAaTypa apeHOB. | 3aMECTUTENEH B OEH30JIbHOM KOJIBIIE.
Kcunomnsr. 3anuceiBaTh (HOPMYJBI HU30MEPOB W TOMOJIOTOB
. BuneodpanrmeTsi 5 Clanbl o TeEME ypoka. | OeH30I51a U Ha3bIBAaTh MX
[ITapocTepkHEBbIE U 00BEMHBIE MOJIETN O€H301a U €r0 TOMOJIOTOB
lu CnocoOs1 monyuenus | [IpombliieHHbIe CIOCOOBI MOTYYeHHs] OEH3051a M €ro TOMOJIOToB: | Pasnuyath #W  ONUCHIBaTH  MPOMBIIIJICHHBIE

apeHoOB

apoMarHu3alnus alKaHOB H  IMKJIOAJIKAHOB,
areTuiieHa (peakuus 3eIUHCKOTO).
JlaGopaTopHble CMOCOOBI TOMYYECHUS] ApPEHOB: AITKWJIMPOBAHUE
OeH30711a, MUPOJIU3 COJIeH apOMATHUYECKUX KHUCTIOT.

TpUMEPHU3aLU

1 1abopaTopHbIE CIIOCOOBI TTOTYyYeHHUsT OEH301a.
Ocy1iecTBIATh NMEPEHOC 3HAHUHM 00 ajlKUHAaxX Ha
apeHsbl Ha MIPUMEPE PEaKIHK 3eTMHCKOTO
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. BuneodparMeHThI U Claiiapl 0 TEME YpoKa

lu

CBoiicTBa 6eH3011a

Pu3nyecKue CBOKMCTBA APEHOB.

[IporHo3  peakIMOHHOW  CIIOCOOHOCTH  apeHoB.  Peakiuu
IEKTPOPUIBHOTO 3aMEIICHHUS U UX MEXaHU3M: TaJIOTCHHPOBAHUE,
ankunupoBanue (peakuust Dpunens—~Kpadrca), HUTpoBaHUeE,
Cynb(hUpOBaHHUE.

Peakuuu  mpucoenuHEHUs:  THIPHUPOBAHUE,
rajioreHupoBaHue. Peakuuu okucieHus.

. PactBoperne B O€H30Jie  pa3IMYHBIX
Y HEOPraHWYECKUX  BEIIECTB  (HampuMep,  Cephl,  HOJA).
OznakomieHne ¢  (QU3MYECKUMH  CBOMCTBAMH  OeH30J1a
(pacTBOPUMOCTH B BOJIE, INIOTHOCTD, TEMIIEpATypa MJIaBICHUS —

BbIICP)KMBAHKUE 3amasHHOW aMiynbl ¢ OeH3ojloM B 0OaHe co
ap0oM). ['opeHune OeH3oja Ha CTEKISIHHOW mayiouke. OTHOIIEeHHE
Oenzona k OpomHOW Bojge u pactBopy KMnO,. Hutposanue
OeHsona

paauKalIbHOC

OpraHU4Y€CKUX

XapakTepu3oBaTh (PU3NUECKHE CBOMCTBA OeH30a.
YcranaBiuBarthb B3aMMOCBS3b MEXIY
ANIEKTPOHHBIM CTPOEHHEM MOJIEKYJbl OeH30I1a
U €r0 PEaKIIMOHHOHN CIIOCOOHOCTHIO.
IIporHO3MpoOBaTh THUINBI XUMUYECKHUX PEaKIMA,
XapaKTepU3yIUX O€H30J, U KOHKPETH3UPOBATh
UX IPUMEPAMH.

HaGnronate J€MOHCTPAllMOHHBI  AKCIEPUMEHT
U JIeJIaTh BBIBOJIbI HA €TI0 OCHOBE

lua

CBoiicTBa TOMOJIOTOB
OensoJa.
[IpumeHneHue apeHOB

Tonyon, kak romonor OeH3oma. OCOOEHHOCTH XHWMHUYECKUX
CBOMCTB aJIKuI0€H30J10B. OpUEHTAHTHI TIEPBOTO U BTOPOTO POJIa.
B3anmHOe BIMsSHHE aTOMOB B MOJIEKyJlaX alKWIOEH30JI0B Ha
prUMepe peakuy 3aMeleHHs. Peakiy OKUCIeHS.

[TpruMeHeHNEe apeHOB Ha OCHOBE X CBOWCTB.

. OrtHomieHnne TONMyoJda K BojAe. PacTBopeHHE B TOIyoOJIe
pa3IMYHBIX  OPraHUYECKUX W  HEOPraHWYEeCKHX  BEIIEeCTB
(narmpumep, cepsl, noaa). OOecuBeYrBaHUE TOJIYOJIOM pacTBOpa
KMnO4 u 6pomMHOIi BOABI

OnuceiBaTh  (U3HYECKHUE CBOWMCTBA T'OMOJIOTOB
OeH3o0:a.

YcTaHaBiuBaTh 3aBUCUMOCTh MEXAY OOKOBOM
ICIIBIO U HapymeHI/IeM BJ'ICKTpOHHOI\/JI IINIOTHOCTHU
COTPSHKEHHOTO T-00J1aKka B MOJIEKYJIaX TOMOJIOTOB
OeH3oNla MOJA BJIMSHHEM OPUEHTAHTOB IIEPBOTO
¥ BTOPOTO POJIA.

XapakTepu3oBaTh B3aUMHOE BIIUSHHE AaTOMOB
B MOJIEKYJIaX  QJKWIOSH30JIOB Ha  NpUMEpe
PEaKIuy 3aMeIIeHUs U OKUCIICHUSI.
YCTaHaBHI/IBaTB B3aNMOCBS3U MC)KI[y CBOﬁCTBaMH
TOMOJIOTOB OeHsona H obnacTIMu 150:¢
HpI/IMeHeHI/Ifl.

HabGmionate M omuchIBaTh JEMOHCTPAIIMOHHBIN
HKCIIEPUMEHT

2q

O060061EeHNE U
CUcCTeMaTni3alsa

BrinmonHeHue TeCTOBBIX 3aJaHM W pEIIEHHE 3aJad Ha BBIBOJ
dbopMyn  yriaeBOJOpOAOB  pa3IUYHbIX  KiaccoB. PemieHue

BEIIOIHATE TECTHI U YIIpA’)KHCHUA, PCIIATh 3aa4n
10 TEMCE.
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3HAaHWUH 110
YTJIEBOJOpOAAM

pacuéTHBIX 3a7a4 Ha OCHOBE CBOICTB YIJIEBOAOPOJIOB Pa3IMUHbIX
KJIacCOB.  BbINoOJIHEHWE  ynpakHEHMHW  HA  YCTAHOBJICHUE
TEHETUYECKOM CBSA3M MEXy KJacCaMH YTIJIeBOJOPOAOB (LEMOYKH
npespaiiennii). [lororoBka kK KOHTPOJIBHON padoTe

[IpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTHIKCHHIA
B yCBOeHI/II/I TCMBI.

KoppektupoBaTh CBOM 3HaHUSI B COOTBETCTBHH
C HHaHI/IpyeMBIM pe3y.HBTaTOM

1y KonrtponbHas padora 2 no remam «lIpenenbHble yrieBo1opoibl», «HemnpenenbHble yrieBoaopoab, «ApeHbh)
Su TEMA 5. IPUPOJAHBIE UCTOYHUKHU YIVIEBOJAOPOAOB
14 [Ipuponanslii ra3 u [Ipupoanslil ra3 u ero coctan. [IpombIuIeHHOE UCIIOJIB30BaHUE U | OMUCHIBATh MPUPOAHBIM a3 Kak €CTECTBEHHYIO
NOIMYTHBINA HEPTSIHON | mepepaboTKa MPUPOTHOTO Ta3a. CMEChH YIJIEBOJOPOJIOB.
ra3 [TonytHele He(TsAHBIE Ta3bl M MX nepepadorka. @Dpakuuu | Pasnnyate npupoaHbIi U MOMYTHBIM HETHbIE
MOIYTHOTO HE(TSIHOTO ra3a: ra3oBblii OEH3WH, MPOMaH-OyTaHOBas | Ta3bl.
CMecCh U CyXOi ras. XapakTepu30BaTh COCTaB IOMYTHBIX HEQPTIHBIX
J. T'azoBas 3akurajika ¢ mpo3padyHbiM KoprmycoM. Ilapadus, ero | ra3oB u ux ¢ppakuuu.
pacTBOpeHHe B OEH3MHE U HCIIapEHUE pacTBOPUTEINEH U3 CMecH Xapaktepu3oBaTh  OOJIACTH  NPOMBILUIEHHOTO
IPUMEHEHUS MPHUPOJHOTO Tra3a U MOIMYTHOI'O
HE(TSIHOIO ra3oB M OCHOBHBIC HAIpAaBICHUS HUX
nepepadboTKHU.
Habmronate XUMHUYECKUH 9KCHEPUMEHT,
OINMCHIBATh €T0 U JIENATh BbIBOJIbI
1y Hed1s Hed1b, Kak NpupoOAHBIM UCTOUYHUK YIIIEBOJOPOJOB, €€ cocTaB M | XapaKTepu3oBaTh (pU3NUECKue CBOICTBa HEPTU U
¢duznyeckue cBONCTRA. OIIMCHIBATH €€ COCTAaB.
YTri1eBOoAOPOABI KaK MPEAMET MEKAYHAPOIHOIO COTPYAHUYECTBA U | APTyMEHTHUPOBATH poib YIJIE€BOJOPOJIOB
BaXkKHei11ast oTpaciib SKOHOMHUKH Poccun. B MEX/1YHapOJAHOM COTPYIHUYECTBE U SKOHOMHUKE
. Komnekuus «Hedts n HeGTenpoaykTel». Buneodparmentsl, Ha | Poccun u HEOOXOIUMOCTh COOJIIOJCHUS HOPM
KOTOPBIX TpeAcTaBieHa J00b4a HedTH U €€ TPAHCIOPTUPOBKA. | SKOJOTUUECKOU 0e301acHOCTH npu
Buneopparmentsl  «Hedtsanble  Qaxensr», «OKOJOTHMUECKUE | TPAHCIIOPTUPOBKE ra3a, HePTH 1 HeYTENPOTyKTOB
KatacTpo(bl, CBA3aHHBIE C pa3auBoM HedTu». OO6pa3oBaHuE
HePTSIHOM NMIEHKHU HA MOBEPXHOCTH BOJIBI U €€ YCTpaHEHHe
2y [IpombinenHas Pextudukanus (ppaxkuuonHas neperonka). ®paxkuuu HePTH: | YCTaHABIMBATh BHYTPUIIPEIMETHBIE CBSI3U MEXKIY

nepepaboTka HepTH

OCH3MHOBas, JIUTPOMHOBAs, KEPOCHMHOBAas, Ta3oillib, Mas3yrT.
ComsipoBeie  macna. Bazenun. [lapapun. [D'yapon. Kpexunr
HEPTENPOYKTOB: TEPMHUUYECKUH, KaTaJIUTHYECKUH,
ruapokpekudr.  Pudopmunr. Huxnmzaums.  Apomaruzarnusi.

I[CTOHaI_II/IOHHaSI CTOMKOCTh OcH3MHA. OKTaHOBOE YHUCIIO.

M3y4aeMbIM M M3YYEHHBIM Y4E€OHBIM MaTepHuaioM
Ha  Npumepe croco0oB MPOMBIIIIEHHOM
nepepaboTku  HepTH U HEPTENPOIYKTOB
U CII0CO0aMU MOJTyYEHUS aIKaHOB

VYcTanaBiuBaTh B3alMOCBA3b MCKIAY
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. Komnekmus «HedTs 1 HedTenpoaykTe». BuaeodparmeHTs
«[leperonka HeTI»

(U3UYECKUMH CBOWCTBAMH KOMITOHEHTOB HE(TH
U criocobamu e€ nepepaboTKH.
XapakTepHu30BaTh PEeKTH(PUKALINIO
KPEKUHT HEPTEPOAYKTOB U pU(OPMUHT.
VYcTraHaBIMBaTh B3aUMOCBSI3b MEXKAY COCTaBOM,
CTpOCHHEM U cBoiicTBamu (pakiuii HedTH
U IpYTUMHU HEPTENPOAYKTaMHU U UX IPUMEHEHHEM
B HApOJHOM XO35HCTBE.
Paznuuath TEPMUYECKH,
KPEKUHTU ¥ THAPOKPEKUHT.
ApryMeHTHpOBaTh 3aBUCHUMOCTb JE€TOHAIMOHHOU
CTOMKOCTH O€H3WHAa OT CTPOSHHS MOJIEKYJ €ro
KOMIIOHEHTOB U IpeJylaraTh ClocoObl MOBBILICHUS
OKTaHOBOTO YHCJIa

Hedrtw,

KaTaIUTUYECKUN

lu KaMeHHBI yrons. HaxoxxneHue B NIpupoAe M COCTaB YIJieil: KaMeHHbIH yrojib. | YCTaHAaBIUBaTh B3aMMOCBS3b MEXIYy OuoOJIOrHei
IIpomsineHHas AHTPALUT, OypbIi yrob. (KaMEHHOYTOJIbHBIN epuo) U XUMHUEH
nepepaboTka KokcoBanue M ero mpoJyKThl: KOKC, KaMEHHOYToJibHas cMoJia, | (KAMEHHBIH Yroib U ero nepepadoTka).
KaMEHHOI'0 yIJIA. HAJICMOJIbHAsI BOJa, KOKCOBBIN Ta3. ["asudukanms yrias. Bogsuaoit | XapakTepu3oBaTh KOKCOBAaHHE KaMEHHOTO YT
ra3. Katanurnyeckoe ruipupoBaHue yris. U €r0 IPOAYKTHI: KOKC, KAMEHHOYTOJIbHAs CMOJIA,
. Komnexnus «KaMeHHBIN yroib U MPOIYKTHI €ro NepepadoTKu». | HaJICMOJIbHAsA BOA, KOKCOBBIH ras.
Buneogpparmentsl «Kokcoxumuyeckoe Mpou3BOCTBO PackpbiBaTh 3HaueHUWE KOKCa U IPOAYKTOB
KOKCOBAHUS B HAPOJTHOM XO35I1MCTBE
114 TEMA 6. THAPOKCUWJICOJAEPKAIIME OPTAHUYECKHUE BEHIECTBA
lu CnupTst: [TonsiTue o cnuprax, ucropuss ux usydeHus. OyHkunonanbHas | OnpeaensaTs MNPUHAIIEKHOCTh  OPraHUYECKUX
KJaccuukanus u TUAPOKCUIIBHAS TPYIIA. COCIMHEHUH K OIPENEIEHHOMY KIIacCy CIIUPTOB U
CTPOCHHE Knaccugukanus cnupToB: MO TUNY YIJIEBOJAOPOJHOTO pajuKaia | UX KOHKPETHOH rpymnme.

(mpenenbHble,  HEMpeNeNbHbIE, apOMATHUYECKHUE), IO  YHUCIY
TUIPOKCHIIBHBIX TPYII B MOJIEKyJie (OAHO- U MHOIOATOMHBIE), O
THUITy YIJIEPOJHOIO aTOMA, CBA3aHHOTO C THIPOKCHIILHOW TPYIIION
(mepBUYHbBIE, BTOPHUYHBIE, TPETUYHBIE).

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI CITUPTOB.
. [IapoctepkHEBbBIE MOJIETU MOJIEKYJT OJTHOATOMHBIX
¥ MHOTOaTOMHBIX crnupToB. Tabmuisl «Kucnopojaconepxkamme

XapakTepHu30BaTh IEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOEHHE (PYHKIMOHAIBLHOU
TMIPOKCHIBHOM TPYIIIBL.
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oprannueckue coequHeHus» u «Knaccudukarysi cnupTony»

lu I'omonorunyeckuii psan | I'omoslorudeckuit  ps  IPEAeibHBIX OZHOATOMHBIX —CIHPTOB. | XapaKkTepUu30BaTh TOMOJIOTHYECKU I pan
QJIKAHOJIOB: U30Mepus | M3omepus (mosnoxxeHuss pyHKIMOHAIBHOM I'PYIIIbl, YIJIEPOIHOrO | aJKaHOJIOB U BBIBOAUTH UX 0OLIYI0 (OpMYITy.
Y HOMEHKJIaTypa CKEJIeTa, MEXKJIaccoBasi) 1 HOMEHKJIaTypa aJIkaHOJIOB. IIporHo3upoBaTh  U30MEPHUIO0  AIKAHOJIOB  HA
J. BuneogparMeHTsI U cllaiiibl 10 TEME YpOKa OCHOBE aHaJIM3a UX MOJIEKYJ U KOHKPETU3UPOBATh
IIpUMepamHu.
3anuceiBaTh (HOPMYJIBl  AKAHOJOB PA3IUYHOTO
CTPOEHMS M Ha3blBaTb HMX B COOTBETCTBUU
¢ nnpaBmwiamu HoMeHkIaTypbl [UPAC
lu Crnioco6s! monyuenust | OOmue crmocoObl MOTYYeHHs AIKAHOJIOB: THApATAlUs AJKEHOB, | XapaKTepH30BaTh MPOMBIIIJICHHbIC
CIIUPTOB THJIPOJIM3  TaJIOTEHAJIKaHOB, BOCCTAaHOBJEHHE KapOOHWIBbHBIX | U JJAOOPATOPHBIE CIIOCOOBI MOITY4YEHUS CIIUPTOB.
coequHeHn. CrocoObl IMONYYCHHUS] HEKOTOPBIX —AJIKAHOJOB: | 3HATH CIOCOOBI MOJTYYCHHs] HanOoJiee 3HAYMMBIX
METWJIOBOTO CHUPTa — pEakuuedl WHICJIOYHOTO THAPOJIN3A | AJIKAHOJIOB
XJIOPMETaHa U U3 CUHTE3-Ta3a; 3TUJIOBOIO CHUPTAa — CIHUPTOBBIM
Opo’KeHHeM TJIFOKO3bl U THApaTaluel 3TUIIeHa; nponatoia-1
— BOCCTaHOBJICHHEM MPOIMOHOBOTO aJbJICTHIa; IPOMaHoIa-2
— IUAPUPOBAHUEM AL€TOHA U THApaTalUel MpONuIeHa.
J. BuneodparMeHThl U Claiiipl 110 TEME YpOKa
lu CaolicTBa CIMPTOB duznyeckue cBOWCTBA CIUPTOB. BonopoaHast cBs3b. YcranaBiuBarth B3alMOCBS3b MEXIY
[Tporuo3 peakiMOHHOW CIIOCOOHOCTH MPEAENTbHBIX OJHOATOMHBIX | MEKMOJIEKYJISIPHOM ~ BOJIOPOJHOM  CBSI3bIO  C

CIIUPTOB U €TI0 MOATBECPKACHUC IIPU PACCMOTPCHUN XUMHUUYCCKUX

CBONCTB CIIUPTOB: KHUCJIOTHBIE CBONCTBA, peakuuu
HYKJI€0()UIBHOTO 3aMelleHus c raJOreHOBOJIOPOJIaMH,
MEXMOJIEKYJISIpHAasE W BHYTPHUMOJICKYJISIpHAs — JETHApaTaIus
(monmyyeHne  MPOCTBIX  3(GUPOB M AJKEHOB),  peaKLUuu

JETUIpUPOBAHUS, OKUCICHUS U ATepU(UKALINH.

J. ®dusnueckue CBOWCTBa 3TaHoNa, HpomaHona-1, OyraHona-1.
B3anmopeiictBre HaTpus co ciupToM. B3aumojelnicTBrue criupra ¢
pacTBOpOM Juxpomara Kajusg B cepHoM kuciote. [lomyuenue
cinoxknoro s¢wupa. Ilomydenne stuneHa u3 staHona. CpaBHeHHE
peaxkuil TOpEeHNs TUJIOBOTO U IPOMUIIOBOTO CIIMPTOB

(bu3MYECKUM CBOMCTBAMH CIIUPTOB.

Jenath BBIBOJBI O 3aKOHOMEPHOCTSX W3MEHECHUS
(bU3MYECKUX CBOMCTB B TOMOJIOTMUECKOM psay
aJIKQHOJIOB.

XapakTepu3oBaTh 00IIHe U OCOOCHHBIE CBOMCTBA
aJIKQHOJIOB.

OnuceiBaTh MEXaHU3M PEAKIIUU HYKICOPHILHOTO
3aMelIeHHUS.

YcraHaBIuBaTh T CHCTUYCCKYHO CBsA3b MCKAY
TraJIorc¢HOAJIKaHaMH u CIIMpTamMu, AJIKCHaMH
" ClIUpTaMu, TUAPOKNUCHIIbLHBIMU n Kap6o-
HUJIBHBIMHU COCAUHCHUIMU

YcraHaBiauBaTh T CHCTUYCCKYIO CBSA3b MCKAY
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rajJJorcHoaJJKkaHaMH n CIIMPpTaMu, AJIKCHaAMH
U crnupTamMu, ru ApOKUCUIIbHBIMU
u Kap60HI/IJ'IBHBIMI/I COCAUHCHHUAMU, YIJICBOAAMU

U CIUPTaMHu

1y [Tpumenenue Husmue u Bbicine (KUPHBIE) CIUPTHL. VYcraHaBIMBaTh B3aMMOCBSI3b MEX]y CBOMCTBaMHU
cnuptoB. OtnensHble | CunTeTHueckue Moromue cpeactaa (CMCO). CIIUPTOB U UX IIPUMEHEHUEM.
IpeACTaBUTENN OOnacTi NpUMEHEHHs METAaHOJa Ha OCHOBE €ro CBOWCTB. | ApryMEHTHPOBATh CBOIO yOeX1EHHOCTD
AJIKaHOJIOB TokcnynocTs MeTanona. O6IacT MPUMEHEHHUS ATUIIOBOTO CIIUPTA | B MAaryOHBIX MOCIEICTBUAX AIKOTOJIM3Ma
Ha OCHOBE €ro CBOMCTB.
AJKOTOJIM3M KaK COIMATLHOE SBJICHUE U €r0 MPO(UIaKTHKA.
J. OOHapykeHHe 3THJIOBOI'O CHHUpPTa B Pa3IMYHBIX MPOAYKTaX
C moMouIbi0 H00POPMHOI NPoOBL. BuneodparmMeHTs U ciaipl
110 TEME ypoKa
lu MHoroaToMHbIE ATtoMHOCTH crnupToB. [nmkomum wu rimnepuHsl.  M3omepwus, | KnaccupumupoBars  ciupThl MO HMPUHIUITY
CIMPTHI HOMEHKJaTypa ¥  IOJy4eHHE  MHOIOATOMHBIX  CHHMPTOB. | aTOMHOCTH.
OCOOCHHOCTH XHMMHYECKHX CBOHCTB MHOTOATOMHBIX CHHPTOB. | [IporHo3mpoBarth BUJIBI HU30MEpHH ISt
KavecTBeHHast peakiysi HA MHOTOATOMHBIE CITUPTHI. MHOI'0QTOMHBIX CIIUPTOB Ha OCHOBE COCTaBa MX
OTUICHTIUKONb U TIHUIEPHH, KaK MPEACTaBUTEIM MHOTOATOMHBIX | MOJIEKYJI M Ha3bIBaTh UX.
cnupToB. X npumeHeHue. YcranaBiIMBaTh B3aUMOCBS3H MEXTY
. BzaumonetlictBue rinunepuna co ceexeocaxaEHHbIM CU(OH),. | momyyeHneMm, CBOMCTBaMH U IPUMEHEHUEM
Pacnio3HaBaHue BOJHBIX pacTBOPOB TJHMIEpUHA M 3TaHO]A. | MHOTOATOMHBIX CIHPTOB: STUIICHTIIMKOJIS
OTHOIIEHNE STUIICHTIINKOIIS U TIIMIEPHUHA K BOJIE U OPTaHUYECKUM | U TIIHIIEPHHA.
pactBopuTensM. BuneodparmMeHTs! 1 cinaifipl o TEMe ypoka Pacrnio3HaBath MHOT0aTOMHBIE CIMPTHI
C IOMOIIBIO KAYECTBEHHOMN PEAKIUN.
HaGnromate ¥ onuchIBaTh JI€MOHCTPALMOHHBIN
HKCIIEPUMEHT
1y [TpakTnyeckas HccnenoBanue CBOWCTB CIIMPTOB CoO:roaTh npaBuila TEXHUKU 0€30MacCHOCTH MpPHU
pabora 3 pabore ¢ nabopaTOpHBIM  OOOpYJIOBAaHHEM,
HarpeBaTelbHbBIMM  MPHOOpaMM, XHUMHUYECKHMMHU
peakTuBaMu.  OKOHOMHO M 3KOJOTMYECKH

IPaMOTHO O0paIIaThCs C HUMH.
UccnenoBats CBOKWCTBA OPraHUYECKUX BEIIECTB.
HabmoiaTe XuMudeckne siBeHus U GUKCUPOBAThH
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pesynbTaThl  HaOmogeHud.  DopmyaupoBaTh
BBIBOJIbI HA UX OCHOBE
lu ®DeHoJIbl CocTaB u cTpoeHre MoJeKyIbl peHonaa. ATOMHOCTh (DEHOJIOB. Pasnmuyare  couptel U (eHONBl,  OAHO-,
["omonoruyeckuii psiji, ©30Mepus U HOMEHKIJIATypa (PeHOJIOB. JIBYXaTOMHBIE U T. 1. (PEHOIBI.
CnocoObl  monmyyeHus: (eHosa: M3 KaMEHHOYTOJIbHOM CMOJIbI, | 3amUChIBaTh UX (JOPMYJIIBI U HA3bIBATh (PEHOJIBI.
KYMOJIBHBIM CIOCO0, M3 TaJloreHapeHOB M METOJOM IMIEJIOYHOTo | XapakTepu3oBaTh TOMOJIOTMYECKUN pan
IJ1aBa. OJIHOATOMHBIX (DE€HOJIOB.
. BuieodparMeHThI U CIIalIBI TI0 TEME YPOKa YcranaBiuBaTh TE€HETHYECKYIO CBSI3b  MEXKIY
KJIaCCaMH  HEOPraHMYECKUX COCAMHEHUN Ha
OCHOBE CII0CO0OO0B MosTydeHus GeHoa
lu CaoiicTBa Oduznyeckue cBoicTBa (PeHonoB. XumMuieckrne cBoricTBa (eHona: | Xapakrepu3oBaTb XUMHUYECKHE CBOMCTBa (peHona
npruMeHeHne (EHOJIOB | KUCIOTHBIE CBOWCTBA, OKHCICHHE, PEAKIHH AIIEKTPOPMIBHOTO | HA OCHOBE COCTaBa M CTPOSHHS €ro MOJIEKYJBI H
3aMenieHus (raJloreHupOBaHNue, HUTPOBAHUE), TOJUKOHACHCALIUA. | B3aMMHOTO BIUSIHUS aTOMOB B HEHl.
KavectBennole peakuuu Ha Qenom: ¢ OpomHOH Bomoit | OmmchiBaTh peakuuu ANEKTPOPUIBHOTO
u pactBopoM xjopuaa xenesza(lll). 3aMelieHus B 0EH30JIbHOM KOJIbIIE.
[Tpumenenne GeHONOB. VYcranaBnuBarthb 3aBUCHUMOCTh MEXIy
. PactBopuMOcCTh (eHONa B BOJE NMPU OOBIYHOW U MOBBIIIEHHON | IpUMEHEeHHEM (eHOJa U er0 CBONCTBAMU.
temneparypax. BeiTecHenne ¢enona wu3 ¢eHonsta Harpus | Habmonath W ONUCHIBATH JAEMOHCTPAIMOHHBIN
yroibHOM KkucioToi. KauecTBeHHble peakiuu Ha (PEHONI: | SIKCIEPUMEHT
oOeciiBeunBanue OpoMHOW Bomsl W ¢ pactBopom FeCls.
Ob6ecneunBanue pactBopa KMnO,.
lu O6061enue u BoinonHeHue TECTOBBIX 3aJaHUIl W pelIeHHEe 3a7ad Ha BBIBOJ | BBIMOMHATH TECTHI U yIpaKHEHUS, pelllaTh 3aJa4ul
CUCTEMAaTH3aLM dbopmyn ciupTOB (0IHO- U MHOTOAaTOMHBIX) U ()eHOJIOB. Pemienue | mo reme.
3HaHWUM MO CIUPTaM U | pacy€THBIX 3aJlad  Ha OCHOBE CBOMCTB cnupToB (0HO- | [IpoBOIUTH OIEHKY COOCTBEHHBIX JIOCTH)KEHUH B
benory U MHOTOQTOMHBIX) MU (EeHOJIOB. BbIMonHeHue ynpakHEeHHIl Ha | YCBOCHUU TEMBI.
YCTAaHOBJEHHE  TE€HETHUYECKOM  CBA3M  MexAy  Kiaccamu | KoppekTupoBaTh CBOM 3HaHUS B COOTBETCTBUHU C
YIIEBOAOPOAOB M TMAPOKCHWICOAEPXKAIIUX  OPraHMYECKUX | IUIAHUPYEMBIM PE3YJIHTaTOM
COEIMHEHUH (LIETTOYKH MPEBPALLIEHUI).
[TonroroBka K KOHTPOJIBHOU paboTe
1y KonTponbhas pabota 3 no teme «CrnupTsl U GEHOTIBD)
74 TEMA 7. AJIBAET'MJIbI U KETOHBI
lu Anbaerump: Anpaeruapl — KapOOHWJIbHBIE OpraHmdeckue coeauHeHus. | OMUChIBaTh COCTaB U CTPOCHHE  MOJIEKYJ
TOMOJIOTHYECKUH psifl, | DNEKTPOHHOE CTPOEHUE KapOOHWIBHON aJIbJIETUAHOM IPYIIIBI. aJIbJIETUJIOB.
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u30Mepus u
HOMEHKJIaTypa

l'omonoruueckuit  psifg
HOMEHKJIaTypa.

. IapoctepxkueBbie u  Crroapra—bpurieda
abJerua0B. BuneodparMeHTs U caaiapl IO TeMe ypoKa

aAJIbACTU 0B, nux H30MCEPpHA n

MOJEN

Pasznmuyars
IpYIIIbL.
XapakTepHu30BaTh
aJIbJIETUJI0B.
[IporHo3upoBaTh HM30MEPHUI0  AIBJETUAOB HA
OCHOBE aHaJIM3a UX MOJIEKYJ U KOHKPETU3UPOBAThH
IpUMEpaMHu.

3anuceiBaTh (OPMYIBI albACTHIOB M JaBaThb UM
Ha3BaHUS B  COOTBETCTBUM C  IpaBUIAMHU
HoMmeHksarypsl [UPAC

KapOOHWIBHYI0O U  albJETUIHYIO

TOMOJIOTUYECKHI paa

1y CnocoObl onydenust | [TomydeHue ajabpJerdaoB: OKUCICHHEM YrieBoAopoaoB (Bakep- | XapakTepr30BaTh OCHOBHBIC CIIOCOOBI ITOTYYCHHS
aJIBJETUIOB IIPOLIECC) U COOTBETCTBYIOUIMX crUpTOB. [lonydyeHue anbaeruioB | aabAeTrUOB.
rujpatanyeil ajlKuHOB, MUPOJIN30M KapOOHOBBIX KHCIOT WIM UX | YCTaHABIMBATH T'CHETHYECKYI0 CBS3b MEXAY
COJIEH, @ TAKXKE LIETIOYHBIM THPOJIN30M JIUTaJIOr€HAIKAHOB. CoUpTaMd U  ajpAeruiaMH, YIJIEBOJOPOJaMU
J. BuneohparMeHThI U Cllaiiibl 110 TEME YPOKa. U allbJICTHIaMU, AIKMHAMU U aJlbJIeTUJaMH.
JI. TlonyuyeHne yKCyCHOTO anbAernjia OKMCICHUEM 3TaHOJIa [TpoBoaUTH 1a0OPATOPHBIE OIBITHI
C COOJIIOICHUEM IPaBUJI TEXHUKU O€30MaCHOCTH U
IKOJIOTHYECKU IPaMOTHOIO oOparnieHus
¢ 000pyI0BaHUEM U pEaKTUBAMH.
Habnronate XuMHu4YecKue SBICHUS U PUKCHPOBATH
pesyabTaTtel  HaOmogeHud.  DopmynupoBarhb
BBIBOJIbI HA UX OCHOBE
24 CaolicTBa 1 Puznyeckue CBONCTBA aJIbJIETHIOB. XapakTepHu3oBaTh XUMHYECKHE CBOICTBa
pUMEHEHNE [Iporno3 peakiMoOHHOW CIOCOOHOCTH aJIbJIETUIOB. aJIbJIETU/IOB HA OCHOBE COCTaBa U CTPOEHUS MX
aJbJIETH/IOB XuMuyeckue CBOICTBa: peakuun IIPUCOEAVHEHNS | MOJIEKYJI.

(uMaHoBomOpOAa, TUAPOCYNbPUTA HATpPUs, peakThBa [ 'pUHbsIpA,
THJIPUPOBAHUE), PEAKIMU OKUCIEHUs («CcepeOpsHOro 3epkaiay
u komiuiekcamu Menu(Il)), peaknuu konaeHcauuu (anbaoJIbHAS

1 KPOTOHOBA, c a30TUCTHIMU OCHOBaHHSIMH )
U TIOJTMKOH/ICHCAIIUU, PEAKIUH 3aMELICHHUS M0 O-yIJIepOJIHOMY
aToMmy.

. Oxucnenue Oe3anpaernia KUCIOPOJIOM Bo3ayxa. [lomydenwme
dbenonhopmaIbIETHAHOTO TOTUMEDPA.

[TpoBoaUTH TaOOPATOPHBIE ONBITHI

C COOJIOICHNEM NPaBUJI TEXHUKH 0€30IIaCHOCTH U
HKOJIOTHYECKU IPaMOTHOTO oOparieHus
¢ 000py/I0BaHHEM U pEaKTUBAMHU.

Habmtonate xumMuueckue siBIeHus U PUKCUPOBATH
pesyabTartel  HaOmogeHuid.  DopmynaHpoBaTh
BBIBOJIbI HA UX OCHOBE
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JI. O3nakomsieHne ¢ (PU3WYECKUMH CBOWCTBAMH  aJIbJICTHIOB
(ameranpaerua W BOJHBIN pacTBOp Qopmanbaeruaa). Peakuus
«cepeOpsHOTO 3epkaniay. Peakmus ¢ ruapokcuaom menu(ll) mpu
HarpeBaHUU

1y Ketonsr: KeToHbI Kak KapOOHMIIbHBIE COEIUHEHMS. PaznuuaTh anbaeruibl 1 U30MEpHbIE UM KETOHBI.
roMOJIOTHUecKui psift, | OcoOEHHOCTH cOocTaBa U 3JIEKTPOHHOI'O CTPOEHUSI UX MOJIEKYJI. XapakTepu30BaTh FTOMOJIOTMUECKUHN PsIi KETOHOB.
U30MepHs U ["omonoruueckuii psi, U30Mepus 1 HOMEHKJIATypa KETOHOB. [Tporno3upoBaTh BHMJBI H30MEpPUU Ha OCHOBE
HOMEHKJIATypa. Crioco0bI mosryueHust KETOHOB. COCTaBa KETOHOB.
Crnioco6s! nontyuenust | [l. BuneodparmeHTs! v cinaiiipl 1o TeMe ypoka OnuceiBaTh crocoObl MOJYYEHHsS KETOHOB M Ha
KETOHOB 3TOW OCHOBE YCTaHaBJIMBATh F'€HETUYECKYIO CBSI3b
MEX]y KJacCaMi OpraHMYeCKUX COCAMHEHU.
3anuceiBaTh (OPMYJIBI KETOHOB H JIaBaTh WM
Ha3BaHUS B  COOTBETCTBUM C  IIPaBUJIAMHU
HomeHknarypsl [IUPAC.
1y CgoiicTBa u dusnyeckue cBONCTBA KETOHOB. XapakTepu3oBaTh (U3MUECKHME U XHUMHYECKHE
nprMeHeHHe KeToHOB | [IpOorHO3 peakiMoHHO# CITOCOOHOCTH KETOHOB. CBOIICTBa KETOHOB Ha OCHOBE COCTaBa U CTPOEHUS
Xumuueckue CBOMCTBA! peakuun IPUCOETUHEHUS | UX MOJIEKYJI.
(umaHOBOMOpO/A, TUApOCYIb(hUTa HaTpus, peaktuBa [ punbspa, | [[poBoauTh 1a00paTOPHBIE OIBITHI
THJIPUPOBAHNUE), PEAKLIUU OKUCIICHUS, PEaKI[MH 3aMeIlEeHUs 110 C COOJIIOICHUEM IPaBUJI TEXHUKH 0€30IaCHOCTU U
0-YTJIEPOAHOMY aTOMY. HKOJIOTMYECKU IrPaMOTHOTO oOparieHus
. BuneohparMeHThI U ClIaiiibl 110 TEME YpOKa. ¢ 000py/I0BaHHEM U pEaKTUBAMHU.
JI. OtHomeHue aneroHa K Boje. ANETOH Kak opranumdeckuil | Habmonats xumuueckue siBneHus U GUKCUPOBATh
pacTBOPUTEIb pesynabTatel  HaOmogeHuid.  DopmynupoBarhb
BBIBOJIbI HA UX OCHOBE
lu [TpakTrueckas HccnenoBanue CBONCTB aJIbIETHIOB U KETOHOB CoO:roaTh npaBuila TEXHUKH 0€30IaCHOCTH IpU
pabora 4 pabore ¢ nabopaTOpHBIM  O0OpYJAOBaHHEM,
HarpeBaTelbHbBIMM  MPHOOpaMM, XHUMHUYECKHMMHU
peakTuBaMu.  OKOHOMHO M 3KOJOTHYECKH

IPaMOTHO OOpaIIaThCs C HUMH.

Uccnenosath CBOKWCTBA OPraHMYECKUX BEIIECTB.
Habmroiate XuMudeckue siBieHus U PUKCUPOBATH
pedynbraThl  HaOmogeHuil.  dopmynupoBath
BBIBOJIBI HA UX OCHOBE
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TEMA 8. KAPBOHOBBIE KUCJIOTBI M UX ITPOU3BOJHBIE

lu Kap6oHoBsie [TonsiTrie 0 KapOOHOBBIX KHCIIOTAX. OnuceiBaTh CTPOSHUE KApOOKCHIIBHOM TPYIITIBL.
KHCJIOTBI: Knaccugukanus KapOOHOBBIX KHCJIOT: 1o npupoze | KnaccuduuupoBath KapOOHOBbIE KHCIOTHI IO
KJaccuuKanus u YIJIEBOAOPOAHOTO pajuKaja, MO YHCIY KapOOKCHIIBHBIX TPYIIL. | IPUPOJE YIIEBOJOPOJHOIO pajauKaia, M0 YHUCITY
CTPOCHHE OJEeKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHOW | KapOOKCHIIBHBIX TPYIIIL.
IPYIIIBL. XapakTepu30BaTh  HAXOXJAECHHE  KapOOHOBBIX
KapOoHOBBIE KUCIIOTHI B IPUPOJIE. KUCJIOT B IPUPOJIE U UX OMOJIOTUYECKYIO POJIb
. BuneodparmeHTbI u CIIai bl o TeMe ypOKa.
[lapocTepkHeBble MOJEIM MOJEKYT KapOOHOBBIX  KHCIOT.
Tabmna «Knaccupukanus KapOOHOBBIX KUCIOT
lu [Tpenenbuble ['omonoruueckuit psig npeaeabHbIX OAHOOCHOBHBIX KapOOHOBBIX | XapaKTepu3oBaTh TOMOJIOTHYECKUI pan
OJTHOOCHOBHBIE KHUCIIOT. MI30Mepus 1 HOMEHKIaTypa. IpeleIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT.
kapOoHoBbIe KucinoTsl | [I.  ®dusudeckue cBoiicTBa MYpPaBbHHOM, YKCYCHOH, | Y CTaHaBIUBAaTh 3aBUCUMOCTb MEKIY UX COCTaBOM
MaJIbMUTUHOBOM U CTEAPUHOBOM KHUCIIOT. 1 QU3NIECKUMHU CBOHCTBAMHU.
Buneogpanrmersl u crnaiiipl o TeMe ypoka CBsi3pIBaTh  MEKMOJIEKYJISIPHYIO  BOJOPOJHYIO
CBSI3b C (PM3UYECKUM CBOHCTBAMHU KHUCIIOT.
3anuceBaTh bopMmyIb IIpeeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT Pa3JIMYHOTO
CTPOEHUSI W Ha3blBaTb MX B COOTBETCTBHUH
¢ npasunamu HoMeHkaaTypsl [UPAC
lu Crioco6s! nonyuenust | [TonmyueHust kapOOHOBBIX KHCIIOT OKMCIIEHHEM aJKAaHOB, AJIKEHOB, | XapaKTepH30BaTh O0IIME U OCOOEHHBIE CIOCOOBI
KapOOHOBBIX KUCJIOT | MEPBUYHBIX CIHUPTOB W albJETHJOB, a TaKXe TUAPOJIM30M | MOJIy4EeHUsI KapOOHOBBIX KUCIIOT.
(TpUrasoreHaJIkaHoB, HUTPUJIOB). VYcTaHaBIMBaTh TEHETUYECKYIO CBS3b MEXKAY
[Tosryuenust MypaBbUHOW KUCJIOTHI B3aUMOJIEHCTBUEM THAPOKCUAA | KAPOOHOBBIMU KHCIOTAMHU M JIPYTMMH KJIacCaMH
Hatpus ¢ okcuaom  yruepoaa  (II),  ykcycHoil — — | opraHMueckux coeIuHEHUI
KapOOHMWIMPOBAaHMEM METHIJIOBOTO CIIUPTa U OpOKEHUEM ATaHOJa,
IPOMHOHOBOIN — KapOOHUIMPOBAHUEM 3TUIICHA.
. BuneodparMeHTsI U Claiiibpl 0 TEME YpoKa
24 CaoiicTBa dusnueckue cBoiicTBa KapOOHOBBIX KHCIOT, o0OycioBieHHbIe | [IporHo3upoBath XUMUYECKUE CBOMCTBA
npeenbHbIX MOJISIPHBIMH MaCCaMH U BOJIOPOJHBIMH CBSI3SIMHU. KapOOHOBBIX  KHCJIOT Ha OCHOBE COCTaBa
OJIHOOCHOBHBIX [TporHo3 XWMHYECKHUX CBOICTB KapOOHOBBIX KHUCIOT. OOIIME | M CTPOSHHS UX MOJIEKYII.

KapOOHOBBIX KHUCIIOT

CBOMCTBA KUCJIIOT.

Peakmun 10 YIIJICBOAOPOAHOMY paguKainy. O6pa3OBaHI/IC

[ToaTBEpK1aTh 3THU IMPOTHO3BI XAPAKTEPUCTUKOU
O0IMIMX M OCOOEHHBIX CBOMCTB KapOOHOBBIX
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(GyHKIIMOHAJIBHBIX MPOU3BOAHBIX. Peakuus stepuduxanmu.
OOpa3zoBaHue  TraJIOT€HAHTMAPUAOB,  AaHTMJAPUAOB,  aAMUJOB,
HUTPUJIOB.

A. Buneodparmentsl u cnaiinel mo teme ypoka. [lomyuenue
YKCYHOU30aMUJIOBOTO 3pupa.

JI. Osnakomienue ¢ (U3MYECKUMH CBOMCTBAMH HEKOTOPBIX
IpelebHBIX OJHOOCHOBHBIX KHCIOT: MYpPaBbHUHOW, YKCYCHOM,
mMacnsHOW.  OTHOLIEHWE  pa3lMYHBIX  KHCJIOT K  BOJE.
B3anmoneiicTBre pacTBopa YKCYCHOM KUCIIOTHI:

— ¢ metauiom (Mg wiu Zn);

— ¢ okcugoMm metasia (CuO);

— ¢ ruapokcuiom Metamuia (Cu(OH); unu Fe(OH)3)

— ¢ conbio (Na;CO3 1 pacTBOpOM MbLIA)

KHCJTIOT.

ITpoBoauTh nabopaTopHbIe OTIBITHI
¢ coOto/IeHreM MpaBWJl TEXHUKH Oe30MacHOCTU
1 DKOJIOTUYECKU IrPaMOTHOIO oOparieHus
¢ 000pyIOBaHUEM U PEAKTUBAMHU.

Habnronate XuMHu4yecKue SBICHHUS U (PUKCHPOBATH
pe3ynbraTel  HaOmogeHuil.  DopMmynupoBaTh
BBIBOJIbI HA UX OCHOBE

lua

Baxwuerimme
MpeICTaBUTENN
KapOOHOBBIX KUCIIOT H
UX PUMEHEHHE

MypaBbrHass W yKCyCHash KHCIOTBI, Kak MPEICTaBUTEIN
MpeIeTbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIOTHI.
[lanpMUTHHOBASE U CTEAPUHOBAsT KHUCIOTHI, KaK MPEACTaBUTEIN
BBICIIUX MPEAETbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
AKpWJIOBasE M METAKpPWIOBAas KHUCJIOTHI, KaK MPEICTABUTEIU
HENpeIeIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT.

OneuHoBas, JINHOJIEBAS U JIUHOJIEHOBAs, KaK MPEICTaBUTENN
BBICIIIMX HETPEAETbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
ben3oiiHas u canuuuiionas, KaK MPEACTABUTEIN
apoOMaTHUYECKHX KapOOHOBBIX KUCIOT.

JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI Ha IPUMEPE I1aBEIICBOM.
[TpumeHeHue u 3HaUeHHE KapOOHOBBIX KHUCIIOT.

J. Komnexuusi oprannyeckux KucioT. OTHOIIEHHE MpeneabHbIX
U HeTpeJeNbHbIX KHUCIOT K OpOMHONH BOJ€ U  PacTBOPY
NepMaHraHaTa Kajaus

KnaccupumupoBare KapOOHOBBIE KHCIOTHI TIO
pa3IMYHBIM OCHOBAHMSM.

HaspiBaTe mpeacraBuTeneil OCHOBHBIX TPYIII
KapOOHOBBIX KHCJIOT, 3allUChIBaTh UX (HOpMyIIbI,
XapaKTEepPU30BaTh CBOMCTBA, CIIOCOOBI MOJTyYEHUS
Y IIPUMEHEHHUE.

lua

Conn kapOOHOBBIX
KHCJIOT. MbLa

[Tomyuenue coneld KapOOHOBBIX KHCIOT HAa OCHOBE OOIIUX
CBOMCTB KHCJHOT: BSaI/IMOJIGfICTBHeM C AaKTHBHBIMHU MCETaJIJIaMH,
OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSMHU UJIA COJISIMHU.

[Tonyuenue coneit kKapOOHOBBIX KUCIIOT MIETOYHBIM THAPOIU30M
CJIOXKHBIX 3(pUPOB.

XapakTepu3oBaTh CHOCOOBI  MONYyYEHUS u
XUMHUYECKHE  CBOMCTBAa cojieil  KapOOHOBBIX
KHCJIOT.

OnuceiBaTh MbUIA KAaK HaTPHUEBBIE U KaJIHEBBIC
COJIM JKUPHBIX KapOOHOBBIX KHCIIOT.
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XHUMHYECKUE CBOMCTBA COJIEH KapOOHOBBIX KHCIJIOT: THAPOJIU3 10
KaTHOHY, pEeakUud HOHHOTO OOMEeHa, NHPOJU3, 3JIEKTPOJIH3
BOJIHBIX PacCTBOPOB.

XapakTepr30BaTh KECTKOCTh BOABI U ITPEAJIararh
CHOCOOBI €€ yCTpaHEeHHS.
Halmronath XUMHYECKHUE SIBICHHS U (PUKCUPOBATH

Mpuna. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHECHHUS. pesynbTaThl  HaOmogeHud.  DopmynupoBath
[Tpumenenue comneil KapOOHOBBIX KHCIIOT. BBIBOJIbI HA UX OCHOBE
. Tlonyuenue mbuia u3 sxupa. CpaBHEHHE MOIOLIUX CBOWCTB
xo3giictBeHHoro Meuia 1 CMC B »KEcTKOU BOZE

lu CrnoxHuble 3¢upbl CrpoeHue MOJEKyJ, HOMEHKJIAaTypa M HU30MEpUs CIOXKHBIX | XapakTepu3oBaTb  CTPOEHUE, HOMEHKIATYpY,
a¢upoB. Ux ¢usndeckue cBONCTBA. M30MEPHIO CIIOKHBIX I(PUPOB.
CriocoO0BbI TTOJTydeHUs CIIOKHBIX dUPOB: peakius dTepudukanyu, | OnmuceBaTh (PU3NISCKUE CBOWCTBA M CIIOCOOBI
B3aUMO/ICCTBUE CIIUPTOB c aHTUApUIaMU WIH | TIOJTYYECHHSI CIIOKHBIX A(PUPOB.
TaJIOTEHAaHTHIPUAAMU KUCJIOT peakiuell MoJMKOHAeHcauuu Ha | [IpornozupoBarh XuMu4ecKkre CBOMCTBA CIOKHBIX
npuMepe TMOoNy4eHus nonudTuieHTepedrTanara. Xumudeckue | 3pUpPOB U KOHKPETHUIUPOBATH MPOTHO3 PEAKIHSIMU
CBOWCTBA CIIOXKHBIX A(UPOB: TUAPOIN3 ¥ TOPCHHUE. TUJIPOJIN3a U TOPEHHUS.
[TpumeHneHue CIOXKHBIX 3(PUPOB. VYcraHaBnuMBaTh B3aUMOCBSI3b MEXKIY CBONCTBAMHU
A. Komnekmus cinoxubix 3¢upoB. Illapocrep:kHeBble MOJENH | U IPUMEHEHHUEM CIIOXKHBIX S(UPOB.
MOJIEKYJI CJIOKHBIX 3(QUPOB U H30MEpPHBIX MM KapOoHOBbIX | HaOGmromate xuMudeckue siBjaeHust 1 GUKCUPOBATD
kuciaoT. [lomyyenne npusTHO MaxHYIIEro CI0XKHOTOo 3dupa. pe3ynpraTel  HaOmogeHuil.  dopmynnpoBarthb
JI. O3nakomienmne ¢ oOpa3uamu CIOXHBIX 3¢upoB. OTHOILIEHUE | BBIBOJBI HA NX OCHOBE
CIIOKHBIX 2(HUPOB K BOJE M OPraHWYECKHMM BEUIECTBAM
(kpacutensm). BeiBeieHME JKUPHOTO MATHA C MOMOILBIO CI0XKHOTO
aupa

lu Bocku u sxupsl Bocku, ux crpoeHue, CBOWCTBA U KJIacCU(PHUKALMS: PACTUTEIbHBIE | XapaKTepHU30BaTh COCTaB M CTPOEHHE BOCKOB
U )KMBOTHBIE. bronoruueckas posb. 1 )KHPOB.
Kuppl, ux cTpoeHME W CBOWCTBA: OMBUICHHE, THAapupoBaHue | Ha ocHOBe cocraBa mpelcka3blBaTh XUMHUYECKUE
PaCTUTENBHBIX )KUPOB. CBOIICTBA W KOHKPETH3UPOBaTh  IPOTrHO3
buonoruueckas poius ;KUpOB BaXHEHIINMU peaKusAMU: OMBUICHHS,
3aMeHa KHUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM. THJIPUPOBAHUS PACTUTENIBHBIX KUPOB.
J. OTHOLIEHHE CIMBOYHOIO, NMOACOIHEYHOT0, MAIIMHHOTO Maceld | Y CTaHABIMBAaTh MEKIIPEAMETHBIE CBS3M MEXIY
¥ MapraprHa K BOJHBIM pacTBopam Opoma 1 KMnO,. XUMHEHN 1 Guosoruei.
JI. PacTBOpUMOCTB KMPOB B BOJIE U OPTaHUYECKUX PACTBOPUTENX | PackpbiBaTh CIIOCOOBI 3aMEHBI KUPOB B TEXHUKE

HENUIIEBBIM CBIPBEEM
24 ITpakTrueckas VccnenoBanue CBOWCTB KapOOHOBBIX KHCIIOT M UX MPOU3BOAHBIX | CoOirofaTh npaBuiia TEXHUKH 0€30MaCHOCTH MPHU
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pabora 5

padore ¢ nabopaTOpHBIM  O0OpYJOBAaHHEM,
HarpeBaTCJIbHbIMU HpI/I60paMI/I, XUMHWYCCKUMHNU
peakTHBaMH.  DKOHOMHO W JKOJIOTUYECKH

rpaMOTHO 00paIaThCsi C HUMHU.

HccnenoBath CBOMCTBA OPraHUYECKHX BEIIECTB.
Habnronate XuMHu4yecKue SBICHHUS U (PUKCHPOBATH
pe3yIbTaThI

lu O6o006menne u BolnonHeHue TECTOBBIX 3aJaHUl M peElIeHUE 3a/Jad Ha BbIBOJ | BBINOIHATH TECTHI M yIpa)KHEHUS, pelaTh 3a1aun
CUCTEMATH3ALM GopMyn anbAEruoB, KETOHOB, KApOOHOBBIX KHCJIOT, CIOXHBIX | I10 TEME.
3HaHUM O a¢upoB. Pemenue pacu€THBIX 3agad Ha OCHOBE CBOWCTB | [I[pOBOIUTE OIIGHKY COOCTBEHHBIX JOCTHKCHHMA
aJpJeruaaM, KeTOHaM, | ajbJeru10B, KETOHOB, KapOOHOBBIX KHCJIOT, CIOXHBIX 3(UPOB U | B YCBOGHUH TEMBI.
KapOOHOBBIM XKUpOB.  BblmonHenume — ympakHeHMH ~— Ha  ycraHoBieHHe | KoppekTupoBaTth CBOM 3HaHUS B COOTBETCTBUU
KHCIIOTaM, CJIO)KHBIM | TEHETUYECKOM  CBA3M  MEXIy  KjlaccaMHM  YIVIEBOAOPOJOB | C IUNIAHUPYEMBIM PE3yJIbTaTOM
aupam u Kupam U KHCJIOPOJCOJIEPKAIMX OPraHUYECKUX COEIMHEHUHN (LENOYKH
npeBpateHuii). [ToaroroBka K KOHTPOJIbHON paboTe
1y KonrponbHast pabora 4 1o TemaMm «AJbIeru/pl M KeTOHb, «KapOOHOBBIE KHCIOTHI M HX MPOU3BOIHBIE»
104 TEMA 9. YIVIEBO/AbI
1y VYrneBoasl: ctpoeHre | CocTaB MOJIEKYJ YIJIEBOJOB U UX CTPOCHHUE. XapakTepu3oBarb COCTaB YIJIEBOJIOB
U KJI1acCU(pUKaIU Knaccugukarus yrieBosoB: MOHO- 11-, OJIMIO- U MOJIMCAXapubl; | M KIaCCUPUUUPOBATh  HMX 10  pa3IMYHBIM
KETO3bl M aIbJl03bl;  TETPO3bl,  IEHTO3bl,  TI'EKCO3bl. | IPU3HAKAM: IO OTHOUIEHHIO K THJAPOJU3Yy, IO
BoccranaBnuBaronie M HEBOCCTAHABJIMBAIOUIME  YIJIEBOJBL. | COJAEPKAHUIO KapOOHMUJIBHON TIpYMIbI, O YHUCITY
buonoruueckas posib yriieBoJOB U 3HaYCHHE B KU3HU YeJIOBEKa aTOMOB YIJIEpOJA.
. O6pasipl yrieBosoB U u3aenuid u3 Hux. Ilomyuenue caxapara | 3anuceiBaTth (OpMYJbl YIJIEBOJAOB U ypaBHEHUS
KaJIbIUsl M BBIJIEJICHUE CaXxapo3bl U3 pacTBOpa caxapaTa KaJbliMs. | TUAPOJIN3A.
Tabmuua «Knaccupukanus yrieBo1oB» VYcTaHaBIMBaTh MEXIPEAMETHBIE CBS3U MEXKIY
XUMHEHR 1 Guosoruei.
HaGnronate xuMHuyeckue SBIeHUSI U PUKCUPOBATH
pe3yJIbTaThl
lu MoHnocaxapuasl. CtpoeHne MOJIEKYJl MOHOCAXapHI0B Ha NMPUMEpPE INIMIEPUHOBOrO | XapakTepu3oBaTb ONTHYECKHE H30MEPBI  Kak
[TenTO3BI anbJeruaa. CJIE/ICTBME HAJUYMSI B MOJIEKYJIE MOHOCaXapHa0B

OnTudeckre M30MEPbl MOHOCAaXapUIOB M WX OTPaXKEHHE Ha
MMCbMe ¢ ToMoIbio hopmyn Oumepa.

Pu6Go3a wu JIC3OKCI/IpI/I6033. KaKk [OpcACTABUTCIIN D-nentos.

ACCUMETPUYHOI0 aToMa yTriepoja.
Paznuaate monocaxapumsl L- u D-psina.
OTpaxxaTb CTPOEHHE MOJEKYJI MOHOCAaXapuJoB
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CtpoeHue ux MOJIEKyJI U OHoJIoTuYecKasi poJib.
. BugeodparMeHThI U CIIal Bl IO TEME YPOKa

¢ momoibsio popmyn dumepa.
Paznmuyare pubo3y u 1e30KkcHpub03y MO COCTaBY,
CTPOCHHUIO U OMOJIOTHYECKOH POIIH

2y Monocaxapusl. Crpoennie MOJIEKYIbl M (PU3UUECKUE CBOMCTBA TIIIOKO3BI. XapakTepu30BaTh ONTUYECKUE N30MEPHI INIFOKO3bI
I'exco3b1 [Muknuyeckue (GOpMBbI TIIOKO3BI U HUX OTPAKEHHWE C IMOMOUIbIO | KAK  CIIEJCTBHE  HalU4us B MOJIEKYJe

dopmyn Xeyopca. ['muko3uaabiii ruapokct. a-D-rimroko3a u MOHOCaxapua0B aCUMMETPUYIHOTO aToma
[-D-rmoko3a. yriaepoaa.
TayTomepus Kak pe3ysibTaT paBHOBECHS B paCTBOPE IIIFOKO3BI. Paznuuare rekcossl D-psana s - 1 S-TIOKO3BL.
[Tosryuenue riaoko3sl. @OTOCHHTES. OTtpaxaTb CTPOEHUE MOJEKYJ] MOHOCAXapHJI0B
XUMUUECKHE CBOMCTBA: peakUWy 110 albJIErHAHON M 10 | C IoMoupbio popMyn Xeyopca.
TUAPOKCUIBHBIM  rpynmaMm.  CrmproBoe,  MonouHokucnoe | Paznmnuare 1imoko3y M (pykro3y IO cOCTaBy,
Y MacCIISIHOKUCII0€ OpOKEHHUS TIIIOKO3BI. CTPOCHHIO U OUOJIOTMYECKOM pon
Opykro3a Kak u30oMep TIoKo3bl. CTpykTypa W (U3HUECKUE
Y XMMUYECKUE CBOMCTBA.
J. BuneodparmeHTBl W cnaiaepl MO TeMe ypoka. Peakius
«cepedpsHOro 3epKajia» JUTSL [JIFOKO3BI. Peakun
¢ GYKCHHCEPHUCTON KHCIOTOM.
JI. OsnakomieHue ¢ (U3MYECKUMU CBOWCTBAMHU TIJIFOKO3BI.
B3aumoneiictBue rmoko3sl ¢ ruapokcuaom  Meau(ll) mpu
KOMHATHOW T€MIIepaType U PU HarpeBaHUU

lua Jwncaxapuibl Crpoenue wmonekyn aucaxapumoB. Caxaposza. Haxoxxnenue B | XapakTepus3oBaTh CTpPOCHHUE MOJIEKYJT
npupoge. IIpousBoacTBO caxapo3bl U3 CaxapHOM CBEKIBL. | IMCAaXapUJOB U 3alUChIBATh YPaBHEHHUS pPEaKIMil
XHUMHYECKUE CBOMCTBA Caxapo3bl. TUAPOJIA3A.
JlakTo3a M ManbpTO3a Kak HM30Mepbl caxapo3bl. VX cBoiicTBa u | PaznmuuaTh caxaposbl, MaibTO3bl M JIAKTO3Yy IO
3Ha4YCHHUE. COCTaBY, CTPOCHHUIO U OMOJIOTHYECKON POIIH.
J. OTHOlLIEHHE PACTBOPOB Caxapo3bl U MajbTO3bl K TMApPOKcHAY | ONUCHIBaTh  MPOMBIIIJIEHHOE  MPOU3BOJCTBO
memu(ll). caxapo3bl U3 CAXapHOU CBEKJIBI
JI. KucioTHbIN ruposin3 caxapo3bl

lu [Tonucaxapumsl. CtpoeHue MoJIeKyIl OJINCaXapuaoB. XapakTepu30oBaTh COCTaB U CTPOEHHE Kpaxmala

Kpaxman Kpaxman. CoctaB W CTpOEHME €ro MOIEKYIl. AMMIIO3a | KaK NPOJAYKTa pPEaKIMd TIOJMKOHICHCAUH Ot

Y aMMJIONIEKTHH.  XMMMYECKHE  CBOWMCTBA:  THADONM3 W | [IIOKO3bI, XUMHYECKHE CBOMCTBA Kpaxmala.
KauyecTBeHHas peakuus. Haxoxnenue B mpupoje, monydeHue | OmUChbiBaTh T'€OMETPUIO  MOJMMEPHBIX  IIeTeit
Kpaxmalia ¥ ero npumMeHenue. buonoruueckas poib Kpaxmasia. Kpaxmaja.
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. O3HakomsieHre ¢ (U3HYECKMMHU CBOWMCTBAMH Kpaxmala.

3anuchiBaTh YpaBHEHHE CTYNEHYATOr0 THIPOIN3a

[Tomy4yenue KkpaxmMaJIbHOIO KieucTepa. KpaxMaja.
JI. KauecTBeHHas peakuus Ha Kpaxma UnentuduuupoBaTb  Kpaxmal €  HOMOUIbIO
Ka4eCTBEHHOM peakluu
14 [enmrono3a CTpoeHune MOJIEKYIT LEJUTFOJI03bI. OnuceiBaTh CTPOEHUE IMOJUMEPHOM IETMOYKH
CBolicTBa IEUTIOJIO3BI: 00pa3oBaHUE CIOXKHBIX JI(PUPOB U | MOJEKYJbI IEJUTFOIO3bI, KaK MPOIYKTa pPEaKINH
MPOJYKTOB AJIKMJIUPOBAHHUSL. MOJIMKOHCHCALIUU [-TIIOKO3bI.
Hutparel W aneraTsl LEWIIOJIO3BI — OCHOBA IIOJNyYEHHUS | XapaKTepU30BaTh XUMHYECKHE CBOICTBA
B3PBIBYATHIX BEUIECTB U UCKYCCTBEHHBIX BOJIOKOH. LEJUTFOJIO3bI, €€ HaxOXJICHHE B MPHPOJIE U
Haxoxnenue B mpupoze u €€ Ononorundeckas poib. IIpuMeHeHre | GHOIOrHYECKyIO POIIb.
HEJUTIONIO3BL. CpaBHHBaThH KpaxMaJl U LEJUTI0I03y
. O3nakomsieHre ¢ (U3UYECKUMU CBOMCTBAMH LIEJUTOJIO3BI.
[TomyueHue HUTPATOB LIEIUIIOIO3BI.
JI. O3HakoMJIeHHE C KOJUIEKITUEH BOJIOKOH
lu [TpakTrueckas HccnenoBaHue CBONCTB YIJIEBOJOB CobmroaTh mpaBuia TEXHUKUA O€30MACHOCTH MPHU
pabora 6 pabore c J1abopaTOpHBIM  OOOPYIOBAHHEM,
HarpeBaTeNbHBIMU ~ NPHOOpaMHU, XHUMHYECKUMU
peakTMBaMu.  ODKOHOMHO U  JKOJOTHYECKH
IPaMOTHO OOpAaIIaThCS C HUMH.
HccenenoBats CBOMCTBA OPraHUYECKUX BELIECTB.
HabmroaTe XuMudeckue siBiIeHus U PUKCHPOBATH
pe3yIbTaTh
lu O60061menue u BollonHeHNe TECTOBBIX 3alaHMM M pEIIeHHWE 3aJlad Ha BBIBOJ | BBIMOIHATH TECTHI M yIIPaXXHEHUs, pEIIaTh 3aJa4l
cHUCTEMaTH3aIUs dbopmyn yrieBonoB. Pemienne pacu€THBIX 3a7ad Ha OCHOBE | MO TEME.
3HAHMM M0 YTTIEBOIaM | CBOMCTB yIJIeBOJOB. BrlmonHeHue ynpaxHeHUH Ha ycTaHoBieHUue | [[poBOIUTh OIEHKY COOCTBEHHBIX JOCTHKEHHM
TE€HETUYECKOM CBSI3U MEXIY KJIacCaMH YIJIEBOJOB | B YCBOEHUU TEMBI.
U KUCJIOPOJICOJIEPKAIINX OpPTaHUYeCKuX coenuHeHuil (uenouku | KoppekTupoBaTh CBOM 3HAHHMS B COOTBETCTBHUH
npeBpaiiennii). [loaroToska Kk KOHTPOJILHOM paboTe C IUNIAHUPYEMBIM PE3YIHTATOM
1y KonTponbHas pabota 5 mo teme «YTIeBOABI
14y TEMA 10. ASOTCOAEP KAIIUE OPTAHUNYECKHUE COEJUHEHUS
lu AMWHBIL: [TonsitTne 006 amuuax. Kraccupukanus amMuHOB: 1O 4YHchTy | XapakTepu3oBaTh CTPOEHHE, KiacCU(HKAIUIO,
Kiaccudukanus, VIJIEBOJOPOAHBIX  PaJUKAIOB (mepBuYHBIE, BTOPUYHBIC, | N30OMEPUI0 M HOMEHKIATYypy alu]aTHdecKux

CTPOCHUC, UBOMCPUA U

TpCTI/I‘-IHBIe) " 110 UX MPpUpoaC (aJII/I(I)aTI/IquKI/IC, APOMATHYCCKUC U

U apOMAaTHUYCCKUX aMHUHOB.
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HOMEHKJIaTypa

KUPHO-aPOMATHUECKHE).

DNEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI aMUHOB.
[omonoruyeckuii psj, U30MepHsi 1 HOMEHKJIATypa IMpeIebHbBIX
anmu(aTHIeCKuX aMHHOB.

["omonoruyeckuit pan, U30MepHUs u HOMEHKJIaTypa
apOMaTUYECKUX aMUHOB.

. BuneodparMeHThl U Claiapl 0 TEME YpoKa.

JI. 3roroBinenne LIAPOCTEPIKHEBBIX MoOJenen MOJIEKYJT

HN30MCPHBIX dAMHWUHOB

OnuceIBaTH TOMOJIOTUUECKIE pAabI
aJII/I(baTI/I‘-IeCKI/IX U apOMaTUYCCKUX aMUHOB.
Paznauuare romosoru u HN30MEPEI aJ'II/I(i)aTI/ILIeCKI/IX
H apOMaTUYCCKUX aMUHOB

lu Crnioco6s! monyuenust | CrocoObl momydeHus: anu(aTuyeckux aMUHOB: B3aUMOZCHCTBUEM | XapaKTepr30BaTh CIOCOOBI MIOJTy4YEeHUs
aMUHOB aMMHuaka CcO CHUPTaMH, B3aUMOJCHCTBHEM TalIOTEHAJIKAHOB C | ApOMATUYECKUX U aTHU(PaTUUECKUX AMUHOB.

aMMHAKOM, B3aMMOJCHCTBMEM  COJIEH  aJKWIaMMOHUs  co | PackpsIBaTh poJib JIMYHOCTH B UCTOPUM XUMHUU HA
iénoyamu MpUMepe peakiuu 3UHUHA.
CriocoObI moTydeHusi apOMaTHYECKUX aMHUHOB: BOCCTAHOBJICHHEM | Y CTaHABIMBAaTh  TE€HETHYECKYI0  B3aWMOCBS3b
apOMAaTUYECKHUX HUTPOCOEINHEHUN (peakuus 3uHMHA), | MEXIYy aJKaHaMd M aMHHaMH, CHUpPTaMu
B3aUMOJICVCTBUEM aPOMATHYECKUX AMUHOB C FJICHAJIKAHAMM. Y aMHUHaMH, HUTPOCOECAUHEHUSIMA U AMUHAMU
1. BuneodparMeHTsI U Calibl 110 TEME ypOKa

1y CaolicTBa 1 [IporHo3 peaknMOHHOW CHOCOOHOCTH aMHWHOB Ha OCHOBe WHX | Ha ocHOBe cocTaBa M CTPOSHHS MOJIEKYJ aMHUHOB

MPUMEHEHHUE AMUHOB | 3JIEKTPOHHOT'O CTPOEHHS. NPOTHO3UPOBATh WX OCHOBHBIC CBOWCTBA U

XHWMHUYECKHE CBOMCTBA AMMHOB, KaK OPTraHWYECKHX OCHOBAHMM. | IIOJATBEPKIATh IIPOTHO3 YpaBHEHUSIMH
Peakuuu snexTpoUabHOTO 3aMEIIeHNs apOMAaTUYECKUX aMHHOB, | XUMHUYECKUX PEaKIUil.
Peakuuu oxucnenus, ankuwimpoBaHus. OOpazoBaHue aMMJIOB. | YCTaHaBIMBATh B3aMMOCBS3H MEXIY CBONCTBaAMU
B3auMozeiicTBUe aMUHOB € a30TUCTON KUCIIOTOM. 1 001acTAMU TPUMEHEHUSI aMUHOB.
[IpruMeHeHre aMMHOB Ha OCHOBE CBOMCTB. PackpeiBath  posib  apoOMaTHYECKUX  aMHHOB
J. ®usnyeckue cBoiictBa aHuiauHa. OTHoUIeHHe O€H301a | B IPOM3BOJICTBE KpacHTeIen
v aHwimHa K OpoMHO#il Bonme. Komnekuus  aHUIMHOBBIX
KpacuTelen. I'openue METHJIAMUHA. Bsaumozeiicteue
MEeTWJIaMHHa M aHWIMHA C BOAOW M KucioTamu. OKpaiivBaHHe
TKaHEe! aHWIMHOBBIMU KPACUTEIISIMU

la AMWHOKHUCIIOTHI: [Tonssitue 00  amuHOKHMcioTtax. CTpoeHME  MOJEKYN U | XapaKTepu3oBaTh CTPOCHHE, KIacCU(PHUKaINIO,

CTPOEHUE MOJIEKYII,
KJaccuukanus u
MOJIyYeHHE

HOMCHKIJIaTypa aMUHOKHUCJIOT.
CrrocoObl MMOJIYYCHHA aMUHOKHUCIIOT: TUAPOJIN3 6eJ'IKOB, CHHTEC3 Ha
OCHOBC TaJIOTCHOIIPOU3BOAHBIX Kap60HOBBIX KHCJIOT,

HU30MCPHIO U HOMCHKIIAaTYPY aMUHOKHUCJIOT.
OnuceiBaTh CIIOCOOBI IMMOJIY4YCHHS aMUHOKHCIIOT.
PaCKpLIBaTL pOJib  aMHUHOKHCIIOT B oOmeHe
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[IUAHTUAPUHHBIA CHHTE3, OMOTEXHOJIOTHYECKUN CITOCO0.
J. T'uaponns 6enKoB ¢ MOMOUIbIO NENICUHA

BEILECTB B JXUBBIX OpraHU3Max.
VYcraHaBIMBaTh ~— I€HETUYECKYIO
MEXy KaOOHOBBIMH KHCIOTaMH
1 aMUHOKHCIIOTaMHU.

Ha ocHOBe anHamm3a cocraBa aMHHOKHCIIOT
IIPOTHO3UPOBATh UX aM(pOTEPHBIE CBOWCTBA

B3aMMOCBA3b

lu CaoiicTBa ®dusnyecKkue CBOMCTBa aMUHOKUCIIOT. Ha ocHOBe coctaBa U CTpOEHUS MOJIEKYI
IPUMEHEHNE AMHUHOKHCIOTBI Kak aM(pOTepHble OpPraHUYeCKHUEe COCTUHEHHUS: | aMHHOKUCIOT MPOTHO3UPOBATh MX aM{QOTEpHBIE
AMHHOKHUCIIOT B3aUMOJICIICTBME € KHCIOTaMM M IIeJo4aMM, o0Opa3oBaHUE | CBOWCTBA M MOATBEPKIATh IPOTHO3 YPAaBHEHUSIMU
OMIOJISIPHOTO UOHA. XUMHUYECKUX PEaKLINM.
Peakiun sTepudukanyy 1 KOHIEHCALUH. PackpbiBaTh poib MEXMOJIEKYJIIPHOI
[lenTuaHast cBsI3b M NOJIUIETITHIBL. JIeruIpaTalliyi MOJIEKYJl aMUHOKHUCIIOT
KayecTBeHHbIE peaklMyd Ha aMUHOKMCJIOTBHI: HUHUTHMAPUHOBAs U | B 00pa30BaHUM OEIKOBBIX MOJIEKYJ U MOITYYEHUHU
KCaHTONPOTEUHOBAHUSI. HENTH/I0B.
[TprMeHeHre aMMHOKHUCIIOT U OMOJIOTHYECKas pOJib NENTUIOB. VYcTanaBinMBaTh B3aUMOCBSI3b MEKIY CBOHMCTBAMU
J. OOHnapyxenue (GYHKIHOHAIBHBIX TPYINI B MOJEKyJax | U MPUMEHEHHEM aMUHOKHCIIOT U MEeNTH/IOB.
aMMHOKUCIOT  (Ha  mpumepe  raunuHa).  OOHapyxeHue | OOHapy)XMBaTh aMHMHOKUCIOTHI C  IOMOLIbIO
AMUHOKHCIIOT C ITIOMOILBIO HUHTHJIPHHA. HUHTHUJIPUHA
JI. I3roToBiieHre Moiesie MpOCTEUIINX MENTHI0B
lu benku CtpyKTypsl MOJIEKyJl O€JIKOB: MepBUYHAs, BTOPUYHASI, TPETUYHAs, | XapaKTepU30BaTh MOJIMMEPHYIO IPUPOY OENIKOB
YeTBEPTUYHAS. U CTPYKTYpPBI UX MOJIEKYJI.
CuHre3 GenKoB. OmnwuceiBath (pU3NYECKHNE U XUMUYECKHE CBOMCTBA
CpoiicTBa OeNKOB: JeHaTypanusi, TUAPOJIU3, KadeCTBEHHbIE | OETIKOB.
peakuuu. Pacno3naBaTh O€nKM C MOMOIIBIO Kaue€CTBEHHBIX
buonornueckne pyHKIUU OEIKOB. peaxkuui.
J. PactBopenune u ocaxneHue OenxoB. [lenatypauust OenxoB. | Ha ocHOBe MexnpeaMeTHBIX cBsi3el ¢ Ouosorueit
KadecTBeHHbIE peakIuy Ha OeKH. packpelBaTh ~ OHMOJIOTHYECKYIO  pOJb  OEJIKOB
JI. PacTtBOopeHune 6enkoB B Boje U uX Koaryisnus. OOHapyKeHHe | B )KUBBIX OpraHU3Max
0eKa B KypHHOM sliflie ¥ MOJIOKE
lua IIpakTnueckas AMUHBI. AMUHOKHUCIOTHL. benku CobmroiaTh npaBujia TEXHUKU 0€30MacHOCTH MpU
pabora 7 pabore ¢  1mabopaTopHbIM  00OpYJOBAaHHUEM,

HarpeBaTCJIbHBIMU an6opaMH, XUMHNYECKUMHU
PCaKTHUBAMU. OKOHOMHO u OKOJOTHMYCCKH
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IPaMOTHO O0OpaIaThCsi C HUMHU.

HcenenoBars CBOMCTBA OPraHUYECKUX BELIECTB.
HaGnronate xuMuyeckue sABICHUS U PUKCUPOBAThH
pE3yJIbTaThI

1y HyknenHoBsle [TonsiTHE 00 A30TUCTHIX OCHOBAHUSIX. OnuceiBaTh CTPOCHHUE M CTPYKTYPbl MOJIEKYI
KHUCIIOTBI Hyxnennosslie kucnorsl: PHK n IHK. Hykneotuas! 1 ux cocraB. | HyKJIIEHMHOBBIX — KUCIOT. HaseiBaTe cocTaBHBIE
CpaBraenne /JIHK u PHK u ux ponp B mepenayn HaCJICICTBEHHBIX | YACTH HYKJICOTHJIOB U KJIACCU(DHUITMPOBATH HX.
NPU3HAKOB OPTaHU3MOB U OMOCHHTE3€ OenKa. Cpasnusats PHK n JIHK.
. Monenn IHK u pazmuunbix BugoB PHK. O6pa3iel mpoaykToB | XapakTepu3oBaTh pPOJb HYKJICHMHOBBIX KHCIIOT
OUTAHUST W3 TPAHCTEHHBIX (OPM pacTeHHWH W IKUBOTHBIX; | B Iepenaue HACJIEICTBEHHBIX CBOICTB
JeKapCcTB W MpernapaTtoB, W3TOTOBJIEHHBIX C IOMOILBIO TE€HHON | OPraHU3MOB
WHXEHEpUU
lu O6o0061eHne u BeinonHeHne TecTOBBIX 33JaHUN M peIIeHUE 3ajady Ha BbIBOJ | BBINOIHATE TECTHI U yIIpaKHEHMs, pelIaTh 3aa4u
CUCTEMAaTHU3aLMs dopMy1 a30TcoAepKaIUX OPraHUYECKUX COEAUMHEHMH. PemieHue | mo teme.
3HaHUI 10 pacy€THBIX 3a/lay Ha OCHOBE CBOWCTB aMUHOB M aMHUHOKUCIOT. | [IpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHXKEHHMH
a30TCOJEpIKaAIIUM BoinonHenue ynpaxHEeHU Ha yCTaHOBJIEHUE F€HETHUUYECKOM CBSA3H | B YCBOEHUU TEMBI.
OpPraHUYeCKUM MEXIy KJlaccaMd  OpraHuuYeckux  coequHeHud  (uenouku | KoppektupoBaTh CBOM 3HaHMS B COOTBETCTBUU
COETMHEHUSIM npespauienuii). [lonroroBka k KOHTPOIbHOM paboTe C TUIAHUPYEMBIM PE3YJIbTaTOM
1y KontposbHas pabora 6 no TeMe «A30TcoaeprKallie OpraHn4ecKue COeTMHEHMS»
lu IIpakTnueckas Wnentudukanus opraHu4ecKux cOeAMHEHNN CobmroiaTh npaBuiia TEXHUKNA O€30MMaCHOCTH NPHU
pabora 8 pabore ¢  1abopaTopHbIM  OOOpYIOBAaHUEM,
HarpeBaTeJIbHBIMU  IpUOOpaMu, XHUMHYECKUMU
peakTMBaMu.  OKOHOMHO M JKOJOTMYECKH
TPaMOTHO OOpaIiaThCs C HUMHU.
HccnenoBaTth CBONCTBA OPraHUYECKUX BEILIECTB.
HabmtoaTe xuMuueckue siBJIeHUs: U PUKCUPOBATH
pE3yJIbTaThl
29 O0600611eH1e 3HaHU| IO KypCY OPraHUYeCKON XUMUU
1y HToroBasi KOHTpOJIbHAsl paboTa 10 KypCcy OpraHMYeCKOd XUMUHU
44 PesepBHOE Bpemsi
102 Hroro

Oo0masa xumus. 11 kiaacce
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3y

Tema ypoka HN3y4aemblie BOIIPOCHI Buabl 1eTeJJbHOCTH 00y4aI0IINXCH
104 TEMA 1. CTPOEHUE ATOMA. IEPUOJUYECKHN 3AKOH Y TEPUOJUUYECKASI CACTEMA XUMHUUYECKHUX JIEMEHTOB
. U. MEHJIEJIEEBA
lu Ctpoenue aToma CnoxHoe cTtpoeHue aroma. JlokazaTeiabCTBa 3TOrO: KATOAHBIE M | APryMEHTUPOBAaTh CIOKHOE CTpOEHHE aToMa
peHTreHOBcKue Jyud, ¢orodddekr, paanoakTUBHOCTb. OTKpBHITHE | M COCTOSITEIHHOCTD Ppa3IUYHbIX MoJenel,
9JIEMEHTApPHBIX YaCTHUI: JJIEKTPOHA U HYKJIOHOB (IPOTOHOB U | OTPaXKAOLIUX 3TO CTPOCHUE.
Helitponos). Monenu Tomcona, Pesepdopna, bopa. [loctynater bopa. | @opmynupoBaTs moctynaTsl bopa.
CtpoeHue aToMa B CBETE KBAHTOBO-MEXaHUUECKUX MPECTABICHUH. XapakTepu3oBarb KOPITYCKYJISIPHO-BOJIHOBOI
. @orospdexr. Karomnbie nydn (SIEKTPOHHO-TYYEBBIE TPYOKH). | Ayaslu3M YaCTHI] MUKPOMHUPA
Buneodparmentsl u cnaiinbl mo teme ypoka. Iloptperst Tomcona,
Peszepdopna, bopa
lua Crpoenue aTOMHOTO Hyxs10HbI (IPOTOHBI U HEHTPOHBI), HyKIUAbL [ToHATHE 00 M300apax | XapakTepu3oBaTh  COCTaB  aTOMHOTO  SIpa.
anpa. M3otomnsl. U U30TONax. fiepHble peaklMi U UX YpaBHEHUS. PaznuuaTh HYKJIOHBI W HYKIHIBL, H300apbl |
SnepHbie peakuu . BuneodparmMenTsl U ciaiinsl mo teme ypoka. [loptperst FiBaHeHKO | H30TOIBI
u ['anona @opMyIMpOBaTh  COBPEMEHHOE  OIpE/EICHUE
MOHSTHS «XUMUYECKUN DIIEMEHT.
3anuceIBaTh YPAaBHEHHUS SIACPHBIX PEAKITHI
I Cocrosinue 3m1ekTpoHoB | KopnycKynsipHO-BOJHOBOM Ayaiau3M 3JEKTPOHA. OnuceIBaTh COCTOSIHUE 3JIEKTPOHA B aTOME.
B aTOME. [TonsiTHE AIEKTPOHHON OpOUTAIH U SJIEKTPOHHOTO O0JIaKa. Paznuuare moHATHS «OpOUTATB» U «IJIEKTPOHHOE
S-, p-, d- u f-opouTanu. KBantoBbie dnca. 001aKO».
CtpoeHue JIeKTPOHHOM 000JI0UKH aToMa. Knaccugunuposats opoUTaIN U ONUCHIBATH UX.
1. BuneodparmMeHTsl U ciaiiasl o TeMe ypoka. Monenu opOutaneit | YcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY KBAHTOBBIMH
paznuuHoi GOopMBI YUCIAMH M CTPOEHUEM DJIEKTPOHHOW O0O00JI0UYKH
aToma.
OcyuiecTBisATh BHYTPUIIPEIMETHBIE CBSI3U
CKypcoM  OCHOBHOM  IIKOJBI M  KypcoMm
OPraHNYeCKON XUMHH
24 DIIEKTPOHHBIE [Topsimox  3amojHEHUsT DJIEKTPOHAMU aTOMHBIX opbOutaneit B | OnmuChIBaTH CTPOEHHE HIIEKTPOHHBIX 000JI0YEK

KOH(UTypaluu aTOMOB

COOTBETCTBUM C MPHUHIMIIOM MHUHHMYMa 3Hepruu, 3amperoM llaymnm,
npaswiioM XyHAa, paBuiioM KiedukoBckoro.

DNeKTPOHHbIE (POPMYIIBI aTOMOB U HOHOB.

JI. CnexTpsl NOTJIOMEHHs] M MCIIYCKaHUs COEIMHEHUN XMMHMUYECKHUX

aTOMOB.

3anuceiBaTh  JJEKTPOHHBIE U BJIEKTPOHHO-
rpapudeckue GOpPMyIbl ATOMOB XHMHYECKHX
JJIEMEHTOB.
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3JIEMEHTOB (C MMOMOIIBIO CIIEKTPOCKOIIA)

lua Crpoenue aToma u [TpenmnochUIKU  OTKPBITHS: PabOThl MPEANICCTBEHHUKOB, pemieHus | OmuchBaTh MPEANOCHUIKU OTKPBITUS
MEPUOIUYECKUI 3aKOH | MEXAYHApOJHOIO Che3/la XMMUKOB B T Kapicpys, JTUYHOCTHBIE | HEPUOJUYECKOTO 3aKOHA.
. . Menneneesa kauectBa /. . Menneneesa. AprymentupoBath poab auuHoctn . W
OTKpBITHE NEPHOIUYECKOr0 3aKkoHA. MeHnpaeneeBckas ¢popMynupoBka | MeHaeneeBa B OTKPBITHM  [EPHOJUYECKOIO
MEPUOJUYECKOr0 3aKOHA. B3aMMOCBS3b NEPUOAMYECKOrO 3aKOHA M | 3aKOHA.
TEOPUHU CTPOEHUS aToma. CoBpemeHHas dopmynupoBka | DopmynupoBaTh ~ NEPUOAUYECKHM  3aKOH B
MEPUOJNYECKOT0 3aKOHA. cooTBeTCTBUU C Bo33peHussMHu [. 1. Menaeneesa
. Iloptpetsr bepuenuyca, [ebepeitnepa, Heronennca, MeneneeBa. | 1 COBpEeMEHHBIMH NMPEICTABICHUSIMH
Paznuunbie BapraHTHI TaOJIUIl IEPUOAUYECKON CUCTEMBI XHMHUECKUX
sneMenToB [. 1. MenneneeBa
14 Crpoenue aroma B3auMocBsI3b TIEPUOJAMYECKOTO 3aKOHA W TICPUOIUYCCKOM CUCTEMBI. | PacKpbeiBaTh (PU3WYECCKUIT CMBICT TOPSAKOBOTO
nepuoanyecKas [lepuonnueckass cucrema U cTpoeHue aroma. dusznyeckuid CMBICH | HOMEpA IEMEHTA, HOMEpa EPHO/ia U IPYIIIBI.
cucrema CHMBOJIMKH IEPUOIMYECKON CUCTEMBI. OOBSCHATh TIEPUOJAMYECKOC W3MCHCHHUE CBOWCTB
. Y. Menneneena. 1. BuneodparMeHThI U CaliIbl IO TEME ypoKa XUMHUYECKUX 3JIEMEHTOB 0COOEHHOCTSAMU
CTPOEHUS UX AaTOMOB
I [Tonoxxenus snementa | MI3MeHeHHe CBOWMCTB 3JIEMEHTOB B MEPUOAX U IPyMIax, Kak GyHKIUS | YCTaHaBIUBAaTh  MEPUOJUYHOCTH  M3MEHEHUS
B MEPHOIUYECKON cTpoeHust ux atoMmoB. [loHsATHE 00 PHEPTUM MOHU3AIMH U CPOJICTBA K | PAINYCOB ~ aTOMOB,  DJIEKTPOOTPUIIATETLHOCTH
CHCTEME U €ro DIEKTPOHY. JJIEMEHTOB, MX DJHEPIrMHM HOHU3ALUM U DHEPIUU
CBOMCTBA. 3HAUCHHE [TeproaYHOCTh UX U3MEHEHUS METATUIMYECKUX U HEMETAUIMYECKUX | CPOACTBA K JJICKTPOHY B 3aBUCUMOCTH
MIEPUOIUYECKOTO CBOICTB DJIEMEHTOB B TpYINax U MEpHoJaX, Kak (PYHKIHS CTPOCHHS | OT MOJOKEHUS JIEMEHTOB B MEPUOIUIECKON
3aKOHA AJIIEKTPOHHBIX 000JIOYEK aTOMOB. CHCTEME.
3HaueHHe NMePUOANYECKOr0 3aKOHA U MEPUOANYECKON CHCTEMBI. OnuceiBaTh CBOMCTBA IEMEHTOB U 00pa30BaHHBIX
JI. OGpasiibl POCTHIX BEHIECTB, OKCUIOB U TUIPOKCHUIOB DJIIEMEHTOB | UMH BEIIIECTB HA OCHOBAaHWUU WX TIOJIOXXKECHHUS B
TPETHETO NEPUOJA U JEMOHCTPALIMS UX CBOMCTB MEPUONYECKON CUCTEME.
XapakTepru3oBaTh  3HAYEHHE  MEPUOJAUYECKOTO
3aKOHA U NIEPUOJIMYECKON CUCTEMBI
I O60061eHue 1 BeltoiHEHME TECTOBBIX 33JJaHUM HA 3HAHKME CTPOCHUS aTOMa BBITIONHATE TECTHI U YIPAKHEHUS, peIIaTh 33]1a41

cUCTEMAaTH3aIUA
3HAHUH 10 TEME
«CTpoeHue aroma.

" 3aKOHOMCPHOCTHU U3MCHCHUA CBOMCTB DJIEMEHTOB U 06pa3OBaHHBIX
HMH BEIICCTB B 3aBUCUMOCTH OT ITIOJIOXKCHUSA B nepno;mquKoﬁ
CHUCTEMC.

U YIPaXHEHUS 110 TEME.
[TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTHKCHHIMA
B YCBOEHUU TEMBI.
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[Tepuoanueckuii 3aKoH
Y TIepUOINYECKast
CHCTEMA XMMHYECKUX
3JICMCHTOB

M. . MenneneeBay

[ToaroToBka K KOHTPOJIBHOM paboTe

KoppektupoBath cBOM 3HaHUSI B COOTBETCTBHH
C IUTAaHUPYEMBIM PE3yJIbTaTOM

lu

Konrponsnas padora 1 no Teme «Ctpoenue aroma. [leproauueckuii 3aKoH U meproandeckas CucTeMa XuMudeckux snementoB /1. . MenzaeneeBay»

10y

TEMA 2. XUMHNYECKASA CBA3b U CTPOEHUE BEIHIECTBA

Honnas xuMudeckas
CBA3b

[TonsTue o xumudeckod cBsisM. (OCHOBHBIE XapaKTEPUCTHUKH
XUMUYECKOMU CBSI3U: SHEPTHUS, JUTMHA, TATIOIbHBIA MOMEHT.

HNonnast XuMudecKkas CBsI3b U HOHHBIC KPUCTAIUTMYECKHUE PEIIETKY.
3aBUCUMOCTH (bu3rgecKux CBOICTB BEILIECTB OT THIIA
KPUCTAJUTMYECKOUN PEIICTKH.

. Komiekuusi KpHUCTAUIMYECKUX BEUIECTB HMOHHOIO CTPOCHMS,
aMop(HBIX BEIIECTB u H3IEINI us3 HHX. Monenu
KPUCTAJUTMYECKUX PEHIETOK C MOHHOW  CBs3bl0.  BupeodparmeHTs
U CIIaiiIbl IO TeME ypoKa

ApryMeHTHpoBaTh  00pa3oBaHHE  XMMHUYECKOH
CBS3U Kak pe3yjbpTaTa B3auMOJCHCTBUS AaTOMOB,
IpUBOASIIEE K 00pa30BAHUIO HMOHOB, MOJIEKY]I M
paauKaoB.

/laBaTb OCHOBHBIE XapaKTEPUCTUKU XMUMHUYECKON
CBSI3U.

PackpbiBaTh MexaHM3M 00pa3oBaHMsS HOHHOMN
XUMHUYECKOH CBA3HU.

YcraHaBiuBaTh 3aBUCUMOCTD ¢buznyeckux
CBOMCTB BEIIECTB OT THNA KPUCTALUINYECKON
pELIEeTKH

lu

KoBanenTHas
XUMHYECKasT
MEXaHMU3MBbI €€
o0OpazoBaHus

CBA3b U

Bo30yxnénnoe cocrosiHue atoma. [loHATHE O KOBaJEHTHOW CBS3M.
OOMeHHBIE ~ MeXaHW3M  O0pa30BaHMsS  KOBAJEHTHOW  CBSI3M.
ONEKTPOOTPULIATENILHOCTh. HampaBileHHOCTh KOBaJEHTHOM CBSI3U, €€
KpaTHOCTb. G- W 7- CBS3W. JIOHOPHO-aKLENTOPHBIA MEXaHU3M
00pa30BaHMs KOBAJEHTHON CBSA3U. THUIBI KPUCTAIIMYECKUX PEIIETOK C
KOBAJIEHTHOM CBSI3bI0: aTOMHAs U MOJIEKYJISIpHAsL.

3aBUCUMOCTh  (U3WYECKUX  CBOMCTB  BEIIECTB  OT  THUHA
KPUCTAJUIMYECKON pElIeTKN
JA. Monenu  MONEKyl — pa3IM4HOM  apXUTEKTYpBI. Mopnenu

KPHUCTAJUIMYECKUX BEIIECTB ATOMHOM W MOJIEKYJISIPHOM CTPYKTYPBI.
Konnekuuss BemecTB AaTOMHOIO UM MOJEKYJISIPHOTO  CTPOEHHUS
U U30EJIUHN U3 HUX

OnuchIBaTh KOBAJIEHTHYIO CBSI3b.
XapakTepu3oBaTh €€ OCOOCHHOCTH U MEXaHU3MBI
o0Opa3oBaHwUsl.

KnaccudumupoBarh  KOBaJIEHTHYIO CBSI3b IO
AIEKTPOOTPHUIIATETILHOCTH, KPATHOCTH U CIIOCOOY
NepeKpbIBaHUs OpOUTaIIEH.

VYcranaBnuBaTh 3aBUCUMOCTh (busznueckux
CBOWCTB BENIECTB OT THUIA KPUCTAUIMYECKOU
peleTKu
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1y KomniekcHsie KommnekcooOpa3zoBanue u KOMIUIEKCHbIE coeauHeHus. CTpoeHue | XapakTepu3oBaTb  KOMIUIEKCHBIE — COEIUHEHHS
COCIMHECHUS KOMIIJIEKCHBIX COEIMHEHMI: KOMILJIEKCOOOPa30BaTeh U | U UX CTPOCHHE HAa OCHOBE Teopuu BepHepa
KOOP/AMHAIIMOHHOE YHUCIIO, JIUTaH/Ibl, BHYTPEHHSS U BHEILIHAS ChEpBI.
I. Tloptper Bepuepa. BuneodparmeHTsl W chnaiiipl 1Mo Teme
ypoka. Ilonyyenne KOMIUIEKCHBIX OPraHMYeCKUX W HEOPraHMYECKHX
COeIMHEHUN. JIeMOHCTpaus CyXuxX KpUCTaJUIOTUIPaTOB
lu Knaccugukanus u Knaccugukanus KOMIUIEKCOB: XenaThl, KaTHOHHbIE, aHUMOHHbIE U | KimaccupuuupoBaTh KOMIIJIEKCHBIE COEIMHEHUS
HOMEHKJIaTypa HEHTpaibHbIe, AaKBAKOMILICKCHI, aMMHAKaThl, KapOOHMUJIBI MeTayuloB. | Ha3piBaTh 3TM COEIUMHEHHS B COOTBETCTBHHU
KOMIUIEKCHBIX HoMmeHnkinatypa KOMIUIEKCHBIX COEQMHEHMH M UX CBOifcTBa. | ¢ mpaBuiaamu HoMeHkiatypsl IUPAC.
COCIMHECHU, Jucconupanuss KOMIUIEKCHBIX COE€IUHEHHMH. 3Haue€HUuEe KOMIUIEKCHBIX | 3alMChIBaTh YpPAaBHEHUS peakUui IUCCOLUALUU
JUuccoupanus UX B | COEUHEHMM U UX POJb B IPUPOJE. KOMIUIEKCHBIX COEIMHEHU.
pactBopax. 3Hauenue | JI. B3aumopneiicTBUE MHOrOaTOMHBIX CIMPTOB M IJIIOKO3bl C | PackpblBaTh poOjb KOMIUIEKCHBIX COEAMHEHUM
KOMIUIEKCHBIX (benuHroBoi KHUIKOCThIO. KauecTBEHHbIE peakIMM Ha HOHBI Fe?" | B xummueckoM  aHanmse, IIPOMBIIIIIEHHOCTH,
COCTUHEHUN u Fe** pupoae
lu Mertannunueckast [TIpupoga xumuueckod CBsA3M B MeTaulax M ciutaBax. OOmue | OnuchIBaTh METAUIMYECKYH0 XUMUYECKYIO CBSI3b.
XUMUYECKasl CBS3b ¢u3uveckue CBOWCTBA METAIOB: TEIUIO- M 3JIEKTPOIPOBOJHOCTH, | XapakTepu3oBarh oOmme (U3NYeCKne CBOWCTBA
IUTACTUYHOCTh, METAJIUTMYECKHUH 0JIeCK, MArHUTHBIE CBOWCTBA. METAJIJIOB.
Mertannuueckasl KpucTauInyecKass pelméTka u e€ OCOOCHHOCTH, KakK | YCTaHaBJIMBATh 3aBUCUMOCTb  MEXAY BHUJIOM
(GYyHKLUS METANINYECKOH CBS3H. XUMHUYECKON CBSI3M, THUIIOM KPHUCTAJUIMYECKON
J. Moienn KpucTauInyecKnX pemeéToK METAJIIOB PEMIETKN U CBOMCTBAMM METAIIJIOB
lu ArperatHble coctosiHUS | ['a3pl 1 razoBele 3akoHbl (boing-Mapuorra, Hlapms, I'eif-Jlroccaka). | XapakTepr3oBaTh arperaTHble COCTOSIHUS BEIIECTB

BeleCTB U  (ha3oBbIC

NIEPEXOIbI

VYpaBuenue MenmieeBa-Kianeiipona il WAEaNbHOIO  Trasa.
Kunnxoctu. TexyuecTs, HcTIapeHHE, KPUCTAIIIN3ALUS.

TBépnpie BemectBa. [InaBnenne. dazosbie nepexopl. CyOaumanus u
necyOnumanius.

Kuakne KkpucTasibl.

ITna3ma.

J. BuneopparmeHTsl U ciaifipl Mo teMe ypoka. Boga B pa3ziauuHbIX
arperaTHbIX COCTOSHUSAX U €€ (ha30BbIE EPEXO/IbI.

Bosronka mnoma wim OeH3oiHON kucnotel. Jmarpamma «®da3oBbie

NEepexXoabl BEUICCTB»

KaKk (QYHKIMIO VYCIOBUM UX HAXOXIEHUS B
OKpYXKarollleu cpere.

OnuceiBaTh  B3aUMOCBS3h  (Da30BBIX TMEPEXOOB
BELIECTB.

PackpsiBath poib (Pa3oBBIX MEPEXOJ0B BEIIECTB
B [IPUPO/JIE U UCKYCCTBEHHOM Cpejie
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I MexmouneKynspHbie Bonopoanast cBA3p M €€ pa3sHOBUAHOCTH: MEXMOJEKYIsIpHass | | OnuchIBaTh BOJOPOJHYIO CBSI3b M pa3auvarh €€
B3aUMO/JICHCTBUA. BHYTPUMOJIEKYJIsipHas. PU3NUYECKUE CBOKMCTBA BELIECTB C BOJAOPOAHON | Pa3HOBUIHOCTH.
Bonoponnas cBs3b cBs3bl0. E€ Omonoruyeckast pojib B OpraHu3aluu CTPYKTYp OenkoB U | XapakTepu30oBaTh 3HAYCHHE BOJOPOIHBIX CBS3EH
HYKJIEMHOBBIX KHUCJIOT. JUIA  OmMcaHusl (U3NYECKUX CBOWCTB BEIECTB
BannepBaanbcoBo B3aMMOJEHCTBHE M €r0 THUIIBI: OPHUEHTALMOHHOE, | M OPraHU3alUU CTPYKTYpPbl OMOTOIMMEPOB.
MHAYKIIMOHHOE U AUCIIEPCUOHHOE. Paznuyats TUIIBI MEXMOJIEKYJIIPHOTO
. BuneodparmenTsl u cinaiipl mo TemMe ypoka. Mopaeiu MOJIeKYJ | B3aUMOJACHCTBHUS BEIIECTB.
JHK u G6enka
lu [IpakTuueckas [TosryueHne KOMIUIEKCHBIX OPraHMYECKUX U HEOPraHU4YECKUX Cobnronate mpaBmiia TEXHUKHA 0€30MaCHOCTH IPH
pabora 1 COCIMHCHUH M MCCIICIOBAHNE UX CBOMCTB pabore ¢  yabopaTopHbIM  00OpYIOBaHUEM,
HarpeBaTeNIbHBIMU  IpUOOpaMu, XUMHYECKUMHU
peakTUBaMu.  OJKOHOMHO M JKOJIOTHYECKH
rPaMOTHO OOpaIiaThCsi C HUMHU.
HccnenoBath CBOMCTBa KOMILJIEKCHBIX
COCIMHEHMI.
Habmronate xumMuueckue sBJICHUS U (PUKCUPOBATH
pe3yJIbTaThl HaOJII0IEHU . DopMynupoBaThH
BBIBOJIbl HA UX OCHOBE
I Oo6o0muieHne u BrlnonHeHue TECTOBBIX 3aJaHMM HAa 3HAHWE BHUJOB XUMUYECKOH | BBINOIHATH TECTHI M yIPaKHEHUS, PEIIATh 3a1a4u
cucTeMaTu3alus CBA3M, THUIIOB KPUCTAJUIMYECKUX PEIIETOK, MEXMOJIEKYJISIPHOTO | IO TEME.
3HaHUH 10 TeME B3aMMOJEHCTBUS U (Pa30BBIX MEPEXOIOB. [IpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTUKEHUI
«Xummueckas csi3b 1 | [loaroroBka Kk KOHTPOJILHON paboTe B YCBOEHUU TEMBI.
CTPOEHHE BEIIECTBA» KoppektupoBaTh cBOU 3HaHUSI B COOTBETCTBUU
C IUIAHUPYEMBIM PE3YJIBTaTOM
lua KontponbHas padorta 2 no Teme «XHUMHUYECKasi CBSA3b U CTPOEHHE BEIIECTBA
9y TEMA 3. JUCIIEPCHBIE CUCTEMbI U PACTBOPBI
lu JucnepcHple cucteMbl | XMMHUUECKHE BEIIECTBA U CMeCcU. XUMHUYecKas cucteMa. ['omorenHble | OnuchbiBaTh XMMHUYECKHE CUCTEMBI U JMCIIEPCHBIE

n UX KJIaCCI/I(I)I/IKaLII/IH

Y TETEpOreHHble CMecH. JucnepcHas cucTeMa: AUCIEPCUOHHAs cpea
u aucnepcHas ¢asza. Kiaccudukanus TucnepcHbIX CUCTEM.
. BuneopparmMenTsl © Claliapl MO TEeMe  YpoKa.
JUCTIIEPCHBIX CUCTEM U UX XapaKTepHbIE MPU3HAKU.

O06pas3iibt

B YaCTHOCTH.
Paznmuyarh rOMOTCHHBIE W TE€TEPOTeHHBIC CMECH,
JUCTIEPCUOHHYIO Cpely U JUCTIEPCHYIO (asy.
KrnaccudummpoBats qUCIIEPCHBIC CHCTEMBI

63




I ['pybonucniepcHbie Asposzomu. [IponemtenTsl. OMynbcun U SMynbratopsl. CycrieH3uu. | XapakTepru30BaTh TPyOOIUCTIEPCHBIC CHCTEMEI.
CHUCTEMBI CenumenTanus. OnwucsiBath poJIb a’po30JIeH, OMYJIbCUI
. BuneopparmMentsl u cmaiigpl mo TeMe ypoka. OOpasubl | M CycneH3ud B HpUpPOAE, HAa MPOU3BOACTBE
(KoJIeKMu) OBITOBBIX M IMPOMBIIUICHHBIX ad3p030JIei, AMYIbCUH | U B OBITY
Y CYCIICH3UU
lu ToHkogucnepcHbIe Komnonansie pactBopsl. D dext Tungans. [lomyyenne komutonanbix | ONUChIBaTh  TOHKOJUCIIEPCHBIE — CHCTEMBl |
CHUCTEMBI pacTBOPOB AMCIIEPCHOHHBIM, KOHACHCALMOHHBIM U XHUMHUYECKUM | CIIOCOOBI UX MOJIyUYEHHUSI.
CIIOCOOAMHU. Pa3nuyats 3011 U renu.
3oau u koarynsuus. ['enu u cuaepesuc. XapakTepru3oBaTh KOAryJsiLUIO U CHHEPE3HC.
3HaueHue KOJIJIOUHBIX CUCTEM. PackpeiBaTh poJib KOJUIOMIHBIX CUCTEM B IPUPO/IE,
. BuneodparmMenTsl u crnaiifipl o teme ypoka. IIpoxoxaeHue nydya | Ha MPOU3BOJACTBE, B MEAUIIMHE U OBITY.
CBETa Yepe3 KOJUIOUIHBIC U UCTHHHBIE pacTBOPHI (3ddekt Tunmans).
JI.  3HaKoOMCTBO C  KOJUIGKUMSMM  HHUIIEBBIX, MEAMIIMHCKHUX
¥ OMOJIOTHYECKUX Telied 1 3oJei. [lomyueHne KoJonIHOTO pacTBopa
xnopuna sxenesa(1ll)
24 PactBopsI. PactBOpbl Kak TOMOTEHHBIE CHUCTEMbl M UX THUIIBI: MOJEKYJSpHbIE, | XapaKTepU30BaTh pPACTBOP KaK TOMOTEHHYIO
KoHuenrpanus MOJIEKYJIIPHO-UOHHbIE, HOHHBIE. CUCTEMY.
pacTtBopoB 1 criocoObl | CriocoObl  BBIpaKE€HUS  KOHIIGHTPALMM  PacTBOpPOB:  00BEMHAas, | Mcronb30BaTh KOJIMYECTBEHHBIE XapaKTEPHUCTUKU
€€ BBIPAKECHUS MaccoBas W MOJIbHas JOJM PACTBOPEHHOIO BellecTBa. MosipHas | coepkKaHusl paCTBOPEHHOIO BEILIECTBA B pACTBOPE
KOHIIEHTpalUs pacTBOPOB. IIpU pEeIICHUN PACYETHBIX 3a7a4
J. BuneodparmeHTsl M craiael MO TeMe Ypoka. 3aBHUCHMOCTH
PacTBOPUMOCTH B BOJE TBEPJIBIX, KHUAKHX U ra3000pa3HbIX BEIIECTB
oT TeMmmeparypbl. Tabnuma  pacTBOPUMOCTH. [Tonyuenne
MEPECHIILIEHHOT0 pacTBopa THOCYJIb(paTa HAaTPHUsl U €r0 MTHOBEHHAas
KpUCTAJUIM3alUs
I [IpakTnueckas IIpuroroBneHue pacTBOPOB PA3TMYHON KOHIIEHTpAUU CobmroiaTh MpaBWila TEXHUKK 0€30IacHOCTH MpH
pabota 2 pabore ¢  1abopaTOpHBIM  00OpPYIOBaHUEM,
HarpeBaTeIbHBIMU ~ MPUOOpPAMH, XHUMHYECKUMU
peakTuBaMu.  OKOHOMHO U JKOJOTHYECKHU
1g [TpakTnueckas OnpeneneHrie KOHIEHTPALMU KUCIOTHl TATPOBAHUEM IPaMOTHO 00paIaThCst C HUMH.
pabota 3 Habmronate XxuMudeckue siBieHus U (PUKCHUPOBATH

pe3ynbTaThl  HAOJIOJACHUI.
BBIBOJIBI HA UX OCHOBE

PopMyIHpOBATH
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I O600menue u BrinosHeHnE TECTOBBIX 3a/IaHUI HA 3HAHUE IUCIIEPCHBIX CUCTEM, BBINOSMHATE TECTHI M yIpaKHEHUS], PEIIaTh 3a/1a4u

CUCTEMAaTU3aLIUs pacTBOPUMOCTH, CIIOCOOOB BbIPAXKEHUSI KOHLIEHTPALIUU PaCTBOPOB. 110 TEME.

3HaHUH MO TeMe Pemenne pacu€THbix 3a1a4. [TpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTUKECHHIMA

«ducniepcusie cucreMsl | [loaroroBka Kk KOHTPOJILHOU paboTe B YCBOCHHUU TEMBL.

U PacTBOPbI» KoppekTupoBaTs CBOM 3HaHUS B COOTBETCTBUU
C IUIAHUPYEMBIM PE3YJIbTaTOM

Iy KonTponbnas pabora 3 no teme «JlucnepcHble CUCTEMBI M PACTBOPHI»
Oy TEMA 4. 3AKOHOMEPHOCTHU MPOTEKAHUS XUMWYECKNUX PEAKIIUN Y ®U3UKO-XUMHUUYECKHUX ITPOIIECCOB
I OcCHOBbI  XMMHMUYECKOW | XUMHUYECKas TEPMOJAMHAMUKA. XapakTepru3oBaTh TEPMOJUHAMUYECKYIO CUCTEMY.
TEPMOJUHAMUKHU. Tepmoaunamuueckas cucrema. OTKpbITasi, 3aKpbITasi, M30JIMpOBaHHasl | Pa3nuyare OTKPBITYIO, 3aKPHITYIO,
[TonsiTrie 00 SHTANBNNN | cCUCTEMbl. BHYTpEHHSS SHEPTUS CUCTEMBI. M30JIMPOBAaHHYIO TEPMOJUHAMUYECKHE CUCTEMBI.
OHTanbnusl, WIM TemlocoAepxkanue cucrembl. IlepBoe Hauano | Mcnonb3oBath HOHSITHE SHTAJIBIINN IS
TEPMOJIMHAMUKH. N3oxopHblit u M300apHBIi MIPOLIECCHI. | XapaKTEPUCTUKU TEIJIOCOAEPKAHUS CUCTEMBI.
TepMoxumuueckoe ypaBHEHHE. ®opmyarpoBaTh NEPBOE HAUYaI0 TEPMOAMHAMUKH.
1. BuneodparMeHThI U CiaiiIpl 110 TEME ypoKa OnuceIBaTh N30XOPHBIN M M300apHBIN MPOIIECCH
1y Onpenenenue Onranbnus. CtaHgapTHas SHTanblOUs. Pacu€r sHranenuu peakuuu. | Pa3nnuaTe XMMUYECKHE pEaKUHMH 10 TEIIOBOMY

TeroBbiX  3ddexToB | 3akon ['ecca u cleACTBHSI U3 HETO. addekry.

XUMUYECKUX peakuui. | . DK30TepMHUECKHE NPOLECChl Ha IPUMEPE PACTBOPEHUS CEpHOU | XapaKTepU30BaTh SHTAIBIIUIO.

3akoH ['ecca KHCIIOTBI B BOJE. OHAOTEPMHUYECKHME TMpouecchl Ha npumepe | PopMmynupoBath 3akoH l'ecca u cienctBus wu3

pacTBOPEHUS COJIE aMMOHUS HETO.
ITpon3BoIUTh pacy€T SHTAJIBIINU PEAKIINH
lua Hampasnenune Ountponus. Bropoe u Tperhe Hawama TepMmoaMHaMuKU. CBoOOonHas | XapakTepu3oBaTh SHTPOIIHUIO.

POTEKaHUs sHeprus ['nb0oca. @opMynHMpoBaTh BTOPOE M TPEThE Hadaja

xuMuyeckux peakuuit. | . BuneopparmMeHTsl U caaiiipl Mo TeMe ypoka TEPMOJUHAMUKH.

[Tonsatue 06 sHTpOTIHI ApryMEeHTHpPOBaTh BO3MOKHOCTh
CaMOIIPOM3BOJIBHOTO  NPOTEKAaHUS XMMHUYECKHUX
peaxkiui ¥ MOATBEPKAATh UX pacuéTaMu

lu Ckopocts xumuyeckux | [IoHsATHE O CKOPOCTH peaKLUU. XapakTepHu30BaTh CKOPOCTb XMMHUYECKON peaKuu
peakuuit OHeprus akTUBAallMM U aKTUBHUPOBAHHBI  KOMIUJIEKC. 3aKOH | M MpeasiaraTth eJUHUIIbI €€ H3MEepEHusl.
neictByromux Macc. KuHermdyeckoe ypaBHEHHME U KOHCTaHTa | DOpMyIMpoOBaTh 3aKOH AEHCTBYIOLIMX Macc
CKOPOCTH XuMHu4eckoi peakiuu. [lopsiok peakium. U OTIpEIETISATh TPAHUIIBI €r0 MPUMEHUMOCTHU
J1. BuneohparMeHThI U cllaiiibl 10 TEME YpOKa
1y @axkTtopel, Baustonye | GakTopsl, BIUAIONINE HA CKOPOCTh TOMOT€HHOM peakiuu: npupoja u | Pasnuyath romMo- M TeTeporeHHble MpoLecchl U
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Ha CKOPOCTh

KOHIEHTpaus pearupyomumx BEIIIECTB, TeMIeparypa.

dakTopbl,  BIUSIONIME HAa  CKOPOCTh  HX

TOMOI'€HHBIX U Temmneparypusbiit K03 unuent. Ypasuenune C. Appenunyca. [IPOTEKAHUS.
TeTEPOTreHHBIX @akTophl, BIMAKOLIME HA CKOPOCTb TIeTeporeHHon peakuuu: | Dopmynuposarsb IIPaBUIIO Bant-T'odda
peakuuu KOHLEHTpalusi  pearupyrolux  BEUECTB W IUIOWAAb  HUX | M OIPENENSITh TPAHULIBI €70 IPUMEHUMOCTH.
COIIPUKOCHOBEHHSI. XapakTepu30BaTh 0COOEHHOCTH KMHETHKHU
J. W3ydeHue 3aBUCHUMOCTM CKOPOCTHM XMMMUYECKOM peakUHMHM OT | FETEPOTr€HHBIX XUMUYECKUX peaKui
KOHLEHTpaluu BELICCTB, TEMIIEPATYPhI (B3auMopencTBHIE
THOCYnb(aTa HATPUS C CEPHOM  KHUCIOTOH), TIOBEPXHOCTH
COIIPUKOCHOBEHHUSI BEIIECTB (B3aUMOJICWCTBUE COJSIHOM KHUCIIOTHI
C rpaHyJamMH U MOPOIIKaMH AJIOMUHUS WIHM LIUHKA)
lu Karanus u OcHOBHBIE NOHATHS KAaTAJIMTUYECKOM XUMHUH: Karajau3aTopbl U | XapaKTepu30oBaThb KaTalu3 M KaTalu3aTOpbl Kak
KaTaJIu3aTOphl KaTajiu3, TOMOIEHHBIH M TIeTEPOreHHbIM KaTajiu3, IPOMOTOPHI, | PaKTOpPhl YIPaBIEHUS CKOPOCTbIO XUMHUYECKOU
KaTaJIMTUYECKUE sI/1bl U UHTUOUTOPBI. peaxkuuu.
MexaHu3M 1efCTBUS KaTalu3aToOpPOB. OnucelBaTh MEXaHU3MBl TOMO-, T'€TEPOTrE€HHOIrO
OcCHOBHBIE THIIBI KaTaiu3a: KHUCIOTHO-OCHOBHOM, OKHCIIUTENIBHO- | M (PEpMEHTATUBHOIO KaTaJIH30B.
BOCCTAHOBUTEIIbHBINA, METAIUIOKOMIUIEKCHBIA M KaTajau3 MeTayuiamu, | [IpoBoauTh, HaOMIOAATH, OMUCHIBATH XMMUYECKUN
(depmeHTaTUBHBIA. DEepMEHTbI, Kak OHOJIOIMYEeCKHE KaTajau3aTopbl | SKCIIEPUMEHT U JeJaTh BBIBOJbI HA €r0 OCHOBE
0eIKOBOM MPUPOBI.
J. IlpoBencHue KaTaIUTUYECKUX pEaKLUUN pa3IOKEHHs IEpOKcUia
BOJIOpPOJia, TOPEHUsl caxapa, B3aUMOJIECHCTBHUS HOJAa U AJTIOMUHUS.
Koppo3us xene3a B BOAHOI cpejie ¢ ypOTpOITMHOM U O€3 Hero.
JI. 3nakomctBO ¢ koyuekueit CMC, conepxaliyux 3H3UMbl
1y XHUMHYECKOE [Tonsatne 006 o0OpaTMMBIX XMMHUYECKHMX Ipoleccax. Xumuyeckoe | OnmuchiBaTh  XMMHYECKOE  paBHOBECHE,  Kak
paBHOBECHE paBHOBECHE U KOHCTaHTa PaBHOBECHS. JTUHAMHYECKOE COCTOSIHUE XUMUYECKOW CUCTEMBI.
CMeleHne XMMUYECKOTO paBHOBECHsS HM3MEHEHHEM KoHUeHTpauuu | opmymupoBars npuHuun Jle Illarense n
BEIIECTB, U3MEHEHNEM JaBJICHUS U TEMIIEPATYPhl. npepiaratb  CrnocoObl CMEIIEHHS pPaBHOBECHS
J1. HabmoeHne cMeneHns XMMUYeCKOro paBHOBECHUS B CUCTEMAX: 00paTUMBIX XUMHUYECKUX PEAKLU Ha €ro OCHOBE.
2NO; <> N0y, FeCl3 + KSCN < Fe(SCN); + 3KClI
lu [TpakTrueckas N3yueHne BIMSHUS pa3iuYHbIX (AKTOPOB Ha CKOPOCTh XUMHUueckoil | CoOmoaTh MpaBuiIa TEXHUKU 0€30MacHOCTH MpU
pabora 4 peaxkuu pabore ¢  1aboOpaTOpHBIM  0OOPYIOBAHUEM,

HarpeBaTCJIbHbIMU an6opaMH, XUMHNYCCKUMU
PCaKTHUBaMHU. 9KOHOMHO n 9KOJIOTHYECKH
rpaMOTHO O6paH_IaTLCSI C HUMHU.
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Ha6mronaTe xumudeckue siBJeHUS U PUKCUPOBATH
pe3yabTaTel  HAOIIOACHUH. DopMyJIMpOBATH
BBIBOJIbI HA UX OCHOBE

124 TEMA 5. XUMMNYECKHWE PEAKIIMU B BOAHBIX PACTBOPAX
I Bona kak  cnaOwii | Boma — cmaOwnii  snexkrposmt. Karnon rtuapokconus. HMonHoe | XapakTepu3oBaTh BOIY KaK CJIA0BIN AJEKTPOJIUT U
AJIEKTPOJIUT. npousBesieHue Bojbl. HeliTpanpHas, KUCIOTHAS M LIENOYHASI CPEAbL. | BOJOPOAHBINA IOKa3aTellb, KAaK KOJIWYECTBEHHYIO
Bonopoansrit [Toustue pH. Bomopoansiii mnoxazarens. Mumukaropel. Ponbs pH | xapaktepucTuky €€ auccouualud W Cpeisbl
nokasarenb. CBOWCTBaA | cpebl B IPUPOJAE U KU3HU 4yesloBeKa. VIOHHBIE PeakIMK U YCIOBUS UX | pacTBOpa.
pacTBOpOB IIPOTEKAHUS. PackpeiBaTh CyHIIHOCTH peakLuid B pPacTBOpPAX
JIEKTPOJIUTOB JI. CpaBHEHHE  BJIEKTPOIIPOBOJHOCTH  PACTBOPOB  AJIEKTPOJIUTOB. | JIEKTPOJUTOB KaK  pe3ysbTaT B3aUMOAECHCTBUS
CMmerienue paBHOBECHs AMCCOLMALIUMK CJIA0bIX KUCIOT. MIHIMKAaTOpB! | HOHOB.
Y U3MEHEHHUE UX OKPACKH B Pa3HbIX Cpelax. OTpaxath 3TO ¢ TOMOUIbIO HOHHBIX YPaBHEHUH.
JI. Peaknuu, unymue ¢ oOpa3oBaHUEM OCajKa, ra3a WIH BOJBI, AJIS
OpPraHMYECKUX M HEOPraHUYECKUX D3JIEKTPOIUTOB
lu Kucnotsl u ocHoBaHus | PanHue nmpencraBiaeHus O KUCI0TaX U OCHOBAHUSX. XapakTepu3oBaTb KHCJIOTBI, KaK COCIHUHEHUS,
C TMO3MILIMU Pa3HBIX Kucnorsl m oOCHOBaHMSI C NO3UIMU TEOPUHU IIIEKTPOJIUTUYECKON | pa3iMyHbIE [10 COCTABY, TUILYy 00pa3yrouuxcs npu
IIPEICTaBICHUN JUCCOLMALINY. EKTPOJINTUYECKON JUCCOLUALMY HOHOB, a TAaKXKe
Y TEOPHUH. Teopust xucinor um ocHoBaHuit bpencrena—Jloypu. Conpspk€HHBIE | € TO3ULKN IPOTOHHOMN TEOPUH.
[TporonuTnyeckas KHCJIOTBl 1 OCHOBaHUSI. AM(OIUTBHI. YcranaBiuBarthb COIPSKEHHOCTD KHCJIOT
TeopHs . BuneodparMeHThI U Claiabl IO TEME ypoKa Y OCHOBAaHUHU.
OnuceIBaTh aM(OIHUTHI
1y Heoprannueckue Knaccugukanus KuciaoT u cnocodbl UX MOTyYEHUS. XapakTepu30oBaTh KJIACCU(PUKALNIO OPraHUYEeCKUX
Y OPraHUYECKUE OO0ume XMMHUYECKHE CBOMCTBA OPraHWYECKUX W HEOPraHWYECKHX | M HEOPTaHMYECKUX KHCIIOT, OCHOBHBIE CIIOCOOBI MX
KHCJIOTBI B CBETE KHUCJIOT: peaklUWu C MeTajllaMH, C OKCHJAAMHM M THUIPOKCHUIAMH | MOJIY4YeHHs U OOIIMe XUMHUYECKHE CBOWMCTBAa B
TEeopun METAJIJIOB, C COJISIMH, CO CIIMPTaMH. CBETE TEOPHUM IJIEKTPOJUTUYECKON TUCCOLMALUU
JJIEKTPOJINTUYECKON OxucnuTeNnbHble CBONMCTBA KOHIIEHTPUPOBAHHOM CEpHOW M a30THOH | M MPOTOIUTUYECKON TEOPHUHU.
JUCCOLUALIU KHCJIOT. Bbinenate  0COOEHHOCTM ~ peakuUuil  CepHOM
Y IPOTOJIMTHYECKON . B3anmoaeicTBre KOHIEHTPUPOBAHHBIX a30THOM M CEPHOM KMCIIOT, | M @30THOM KHUCIIOT
TEeopun a TakkKe pa30aBIeHHOM a30THOW KHUCIOTBI C Menblo. Peakuus
«cepedpsHOro 3epKaiay Il MypaBbUHOM KHCIOTHI.
JI. CBoiicTBa cosiHOM, pa30aBIeHHOM CEPHOM U YKCYCHOM KHCIIOT
I [IpakTHueckas HccenenoBanue CBOMCTB MUHEPAIbHBIX U OPraHUYECKUX KACIOT CobmroaTh MpaBWila TEXHUKK 0€30MacHOCTH MpH
paborta 5 pabore ¢  1abopaTOpHBIM  00OpPYIOBaHUEM,
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XUMHUYCCKHUMU
OKOJIOTHYCCKH

HarpeBaTeNbHBIMU  IIpubOpamuy,
peakTuBaMu.  ODKOHOMHO H
IPaMOTHO OOpaIaThCs C HUMH.

Habmoate XuMudeckue siBieHUs U (PUKCUPOBATH

pe3ynbTaThl  HaOMIOACHUU. dopMyMpoBaTh
BBIBOJIbI HA UX OCHOBE
1y Heoprannueckue Knaccudukanus ocHOBaHUHN U CTIOCOOBI UX MOTYYESHHUS. Knaccudunuponats OpraHUYECKUE
U OpraHUYECKue OO0mue XMMUYECKHE CBOMCTBAa IIEJIOYEH: pEaKkUUHU C KUCIOTaMH, | U HEOPraHM4EeCKHE OCHOBAHUS.
OCHOBaHUS B CBETE KUCJIOTHBIMM U aMOTEPHBIMU OKCHJAMH, COJSIMH, HEKOTOpbIMH | XapaKTepu3oBaThb  CHOCOObI  MOJIy4€HUS U
TEOPUH JIEKTPO- MeTaJljlaMM M HEMETaUlaMM, C OpraHM4eCKMMHU BELIECTBAMM | CBOWCTBA LIEJIOYEH, HEPACTBOPUMBIX u
JUTUYECKOMN (raJouIONPOU3BOIHBIME  YITICBOJAOPOIOB,  (EHOJIOM, JKHPaMH). | OCCKHCIOPOAHBIX OCHOBAaHH B CBETE€ TEOPHH
JIHACCOLHAAIA XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAaHMI: PEAKUHUH C | JIECKTPOJIUTHUYECKON JTACCOLAALAN
Y IPOTOJIMTHYECKOU KHCIIOTaMH, PEaKIUU Pa3I0KEeHHs U KOMIUIEKCOOOpa30BaHusI. Y MIPOTOJIUTHYECKON TEOpUUn
TEOpUHU XUMHYECKHE CBOMCTBA OECKUCIOPOJHBIX OCHOBAHUK (aMMMaka u
aMUHOB): B3aMOJICHCTBUE C BOJAOW U KUCIOTaMHU.
. B3aumoneiicTBue amMMHaka MU METWJIAMHUHA C  XJIOPOBOJAOPOAOM
u Bogoi. [lomydyenue u cBoiicTBa pacTBOpa TMIPOKCUIA HATPHUSL.
JI. BzaumopeiicTBue THIAPOKCHAA HATPHS C COJSIMH: CyJIb(paTom
meau(Il) u xmopugom ammonus. IlomyueHue u cBOWCTBA THAPOKCUAA
meau(Il)
1q Comu B cBere Teopuu | Knmaccudukanus coneit opraHM4ecKuii 1 HEOPraHUYECKUX KUCIIOT. XapakTeprus3oBaTh KJaccuukanuio coJseit
INEKTPOIIUTUYECKON OCHOBHBIE CITIOCOOBI TOTYYEHUS COJIEH. OpPraHMYeCKUX U  HEOPraHMYEeCKUX  KHUCJIOT,
JUCCOLIMAIIUU XvMHYECKHE CBOMCTBa COJ€i: pas3loKeHWe TIpu HarpeBaHUH, | OCHOBHBIE CIIOCOOBI HX TMOJY4YeHHs U oOuue
B3aUMO/ICHCTBUE C KUCIOTAMHU M IIEJI0YAMHU, APYTUMU COJISIMH. XMMHUYECKHE CBOMCTBA COJIEMl B CBETE TEOPUU
KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI. AIIEKTPOJINTUYECKON JUCCOLUAIIIH.
. Ilonydyenue Mbla 1 U3y4€HHE CPEIbl €T0 pacTBOpPa MHANKATOPAMH.
JI. CBoiicTBa pacTBOpOB coseil cynbdara Meau u xyopuaa xemnesa(lll)
lua [IpakTuueckas [Tonydyenue coselt pa3nuuHbIMH criocobamu U uccienoBanue ux | CoOmronaTh NMpaBUiIa TEXHUKU 0€30MaCHOCTH MpU
pabota 6 CBOICTB pabore ¢  1aboOpaTOpHBIM  0OOPYIOBAHUEM,
HarpeBaTeNbHBIMU ~ TPUOOpAMHU, XUMHUYECKUMU
peakTuBaMu.  OKOHOMHO M JKOJIOTUYECKHU

rpaMOTHO 00paIIaThCsi C HUMHU.
Habmonate XxuMuyeckue sBiieHus U (PUKCUPOBATH
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pe3ynbTaThl  HAOJIOACHUI.
BBIBOJAbI HA UX OCHOBC

DopMyIUpOBATH

24 IM'maponuz [TonsiTue ruaposusa. OmnuchIBaTh THAPOIIM3 Kak OOMEHHBIN TTpolIecc.
HEOPraHUYECKUX ['maponus coneil u ero kiaccupukanus: oOpaTUMbIi 1 HeoOpaTuMbId, | OTpakaTh €ro ¢ MOMOUIBIO YPaBHEHHIH.
COEIMHEHUN 10 aHUOHY U 110 KaTUOHY, CTYIICHYAThIN. Pasnuyats Tunel runposmsa.

Ycunenue u nogasieHre 00paTUMOTo THIPOIIN3A. IIpenckaspiBaTh  peakUui0  CpeAbl  BOAHBIX
HeoOpatumeplii Traposin3 OMHAPHBIX COSIUHEHUM. pacTBOpPOB cojie

I. Tupponmns  kapOoHaToB, Cynb()aToB M CHIUKATOB INEIOYHBIX

MeTauioB, HuTpata ceuHua(ll) mwim nunHka, XxJ0puna aMMOHMSL.

JI. MccnenoBanne cpeapl pacTBOPOB C TMOMOIIBIO HMHIUKATOPHOMU

Oymaru

lu [IpakTnueckas I'maponns opraHu4ecKuX U HEOPraHUYECKUX COCIUHEHUN CobmroiaTh MpaBWila TEXHUKU 0€30IaCHOCTH IpU

pabora 7 pabore ¢  mabopaTOpHBIM  0OOPYIOBAHUEM,
HArpeBaTeNbHBIMH ~ NPUOOpPAMHU, XUMHUYECKUMHU
peakTuBaMu.  OKOHOMHO M DKOJIOTUYECKHU
IPaMOTHO O0OpaIaThCsi C HUMHU.
HaGnronate Xxumuueckue siBJIeHUs U (PUKCUPOBATDH
pe3yabTaThl  HAOIIOACHUH. @opMyJIMpOBATH
BBIBOJIbI HA UX OCHOBE

lu O60061enHne u BoinonHeHue TECTOBBIX 3aJaHUil HAa 3HaHME TEPMOJUHAMHKH, | BBIMOMHATH TECTHI U yIIpaKHEHUsI, pelliaTh 3aa4u
CUCTEMATH3aLHS CKOPOCTHM  XMMHMYECKHX pEakUui, XHMHUYECKOTO PpaBHOBECHS, | I10 TEME.
3HaHUH 10 TEMaM XUMHYECKHX CBOWCTB M CIIOCOOOB IMOJIy4E€HHUS KUCIOT, OCHOBaHMU M | I[IpoBOANTH OlIEHKY COOCTBEHHBIX JOCTHKEHUI B
«3aKOHOMEPHOCTH coseil. Pacuér sHTanmenum peakuuu u 3ueprus ['uodoca. YCBOCHHUH TEMBI.

POTEKaHUs [TonroroBka Kk KOHTPOJIBHOU paboTe KoppektupoBarh cBOM 3HaHUSI B COOTBETCTBHHU C
XUMHUYECKHUX PEaKIMN U IUTAHUPYEMBIM PE3yIbTaTOM
(UBUKO-XUMHYECKUX

IIPOLIECCOB» U

«XUMHYECKHE PEAKITHHI

B BOJIHBIX pacTBOpax»

I KonTponbhas pabota 4 o Temam «3aKOHOMEPHOCTH MPOTEKAaHUSI XUMUYECKUX peakuil 1 PU3NKO-XUMUYECKUX MPOLIECCOBY» U «XUMHUYECKHE
pEeaKIuy B BOJHBIX PACTBOPAX»

94 TEMA 6. OKUCJIIUTEJIBHO-BOCCTAHOBHUTEJIBHBIE NIPOLHECCHI

34 OKHCIUTENBHO- ‘ [TonsiTHe 00 OKUCIUTENFHO-BOCCTAHOBUTENIBHBIX peakuuix. CTeneHb ‘ OnucelBaTh  OKUCIINUTENBHO-BOCCTAHOBUTEIILHBIE
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BOCCTaHOBUTEIILHBIE okucieHus. [Iporeccsl OKUCIEHN U BOCCTaHOBIICHHS. peakuuu. OTIM4YaTh UX OT peakiuii oOMeHa.
peakuum ¥ METOJbI 3anuchBaTh ypaBHEHUs OKHCJIUTENbHO-
COCTaBJICHUS ux | BaxHelme OKUCINTENN U BOCCTAHOBUTEIH. BOCCTAHOBUTENIBHBIX  PEAaKIMM C  IOMOULIBbIO
ypaBHEHUN Meton anekTpoHHOro ©OajmaHca JJIsl COCTaBJICHHUS YPaBHEHUH | METOAOB JICKTPOHHOTO OanaHca U MOJTYPEeaKIHi.
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH. XapakTepHu30BaTh OKACIUTEIBHO-
Metonpl  MOHHO-3JIGKTPOHHOTO OanaHca (METOA  MOJYPEaKI[Hii). | BOCCTAHOBHUTEIIbHBIC MOTCHIIUAIIBI
OKHCIUTENBHO-BOCCTAHOBUTEIIBbHBIE TOTCHIIAAIBL.
J. Boccranosnenue okcuga wmenu(ll) yriem u  Bogoponmom.
BoccranoBnenue — auxpoMara — Kauus  OTWIOBBIM  CIUPTOM.
OxucnuTenbHble CBOWCTBA auxpomata Kaiaus. OKucieHue anpieruaa
B KapOOHOBYIO KHUCJIOTY (peakuus «CepeOpsSHOro 3epkajay HWiH
peakuus ¢ rugpokcusiom Meau(Il)).
JI. B3saumopeiicTBME METaJZIOB € HEMETAUIAMH, a  TakKke
C pacTBOpaMu coJieit 51 KHUCIIOT. B3anmoneiicteue
KOHLEHTPUPOBAHHBIX CEPHOM ¥ a@30THOM KHUCIOT C  MEABIO.
OxucauTeNbHbIE CBOMCTBA IEPMAHIaHaTa KalKsl B pa3JIMYHbIX Cpelax
24 DneKTpoaun3 [TonsiTue aneKkTposM3a KaK  OKHMCIUTEIBHO-BOCCTAHOBUTENBHOIO | ONMMCHIBATh  DJIEKTPOJIU3 KAK  OKHUCIUTEIBHO-
npoliecca, IPOTEKAIOIIEro Ha AIEKTPoIax. BOCCTAHOBUTENbHBIN IPOIIECC.
DNEKTPOIIN3 PACIIABOB JIEKTPOIUTOB. OOBACHATh KaTOAHbIE M AHOJHBIE IPOLECCHI
DJEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB C UHEPTHBIMU 3JIEKTPOJIAMHU. C MHEPTHBIMU U aKTUBHBIMH 3JIEKTPOJAMH.
DNEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB C U AKTUBHBIM aHOAOM. 3anuchIBaTh CXEMbI U YPABHEHUS IEKTPOJIN3A
[IpakTHueckoe  3HaYeHHE  DJEKTPOJU3a:  AJIEKTPOXMMHUUYECKOE | pacIuIaBOB U PACTBOPOB 3JIEKTPOIUTOB.
NOJy4EeHUE BELIECTB, JIEKTPOXUMHUECKas OUUCTKa (paduHUpoBaHue) | XapakTepu30BaTh IIPAKTHYECKOE 3HAUEHUE
METaJIJIOB, T'aJbBAHOTEXHUKA, T'aJbBaHOIUIACTUKA, FalbBaHU3ALUA. AIIEKTPOJIN3A U €r0 OCHOBHBIE HAaIIPABIICHUS
J1. DnexTponu3s pactBopa cynabdpata Meau(ll)
I XHUMHYECKHE ["anpBannyeckue sneMeHThl. CTaHAApTHBIM BOJOPOIHBIA 3JEKTPOJ. | XapakTepu3oBaTb TajJbBaHUYECKHE  DJIEMEHTHI
VCTOYHHUKHU TOKA CraHgapTHBIE 2IEKTPOAHBIE IOTEHIUAIIBI. U IpyTrue€ XUMUYECKUE NCTOYHHUKH TOKA.
CoBpeMeHHbIE XMMHYECKME MCTOYHMKM ToKa: Oarapeiiku u | OnuchBaTh MIPOLIECCHI Ha AIIEKTpOIaxX
AKKyMYJIATODBI. B IaJIbBAHUYECKOM DJIEMEHTE.
J1. CoctaBneHue ralbBaHUUECKUX 3JIEMEHTOB. PackpeiBaTh posib XUMUYECKUX HMCTOYHUKOB TOKA
JI. O3HakomyleHHE € KOJUIEKIIMEN XMMHWYECKMX HCTOYHMKOB TOKa | A IPOU3BOACTBEHHONW M IOBCEAHEBHON >KU3HU
(Garapeiiku, CBUHIIOBBIE aKKYMYJISITOPBI U T. 11.) YeJI0BEKa
lu Koppo3usa meramnoB u | Ilondarue o koppo3uu. Busibl KOppo3uu no XapakTepy OKUCIUTENbHO- | XapaKTEpU30BaTh  KOPPO3HMIO  METAUIOB KAk
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CIOCOOBI  3aIUTBI  OT
Heé

BOCCTAHOBUTCIIBHBIX IIPOLECCOB: XUMHUYCCKasA U SJICKTPOXUMHYCCKAsL.

Croco0bl  3alIUTBl  METAIJIOB  OT KOpPpO3UU: IPUMEHECHHE
JETUPOBAHHBIX  CIUIABOB, HAHECEHHWE  3AIIUTHBIX  IOKPBITHH,
U3MEHEHUE COCTaBa WIM  CBOWCTB  KOPpPO3MOHHOM  Cpenbl,

AJIEKTPOXUMHYECKHE METOIbI 3aI[UTHI.
. Koppo3usi METauIoB B Pa3jIMYHbIX YCIOBUSAX U METOJbI 3aLIUTHI OT
Heé

OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIN IPOLIECC.
Pa3nuuatk TUIIBI KOPPO3HH.
ITpeqyiarate  crnocoObl  3aIIUTHI
KOPpO3HUHU.

YcTaHaBIMBaTh 3aBUCUMOCTh MEXKIY KOPpO3UEH
METaJUIOB U YCJIOBHUSMU OKPYXKAIOLIEH CPeIbl

METAIJIOB OT

lu Ob6o06menne u BoinonHeHue TECTOBBIX 3aJaHUN  HA 3HAHME OKHUCIIUTEIBHO- | BBIMOIHATH TECTHI U yNIPAXKHEHUSI, pEILIAaTh 3aauu
cucTreMaru3anus BOCCTAHOBUTEJIbHBIX peakuui, 3JEKTPOJIN3a, XUMUYECKUX | 1O TEME.
3HaHUU 110 TEME MCTOYHUKOB TOKAa U KOPPO3UU METAIIIOB. [TpoBOIUTH OIIEHKY COOCTBEHHBIX JIOCTHUIKEHUH
«OxucauTeNnbHO- [ToaroroBka Kk KOHTPOJILHOU paboTe B YCBOCHUU TEMBI.
BOCCTaHOBUTEJIbHbIE KoppektupoBarb cBOM 3HaHUSI B COOTBETCTBUU
IIPOLIECCHI» C IUIAHUPYEMBIM PE3yJIbTATOM
1y KonTposnbHas pabora 5 no reme «OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE NIPOLIECCHI
234 TEMA 7. HEMETAJLJIbI
14 Bonopon JIBOMICTBEHHOE TIOJIOKEHUE BOAOPOJA B MEPUOAMYECKON CHCTEME | ApryMEHTUpPOBaTh JBONCTBEHHOE  IOJIOKEHUE
xuMH4eckux 3neMeHToB: B I-A u VII-A rpynnax. M3oTomnsl Bogopoaa | BoJopoAa B IEPUOAMUECKON CUCTEME XUMUYECKUX
Haxoxnenne B mnpupone. CrpoeHHe MOJIEKYNbI, (QU3NYECKUE | DIIEMEHTOB.
CBOMCTBA. CpaBHMBaTh CBOWCTBA BOAOPOJAa CO IIEIOYHBIMHU
XUMHYecKHe CBOICTBa BOAOPOJAa: BOCCTAHOBUTENbHBIE (C 0OoJee | MeTaUlaMH U TajloreHaMHu.
NIEKTPOOTPHULIATEIbHBIMA HEMETAJUIAMH, C OKCHUIAMHM METAJIOB, | XapaKTepu30BaTh M30TOIIBI BOZOpPOJA,
TUAPUPOBAHNE OPraHMYECKUX BEIIECTB) M OKHUCIUTENbHbIE (C | HAXOXKJIEHUE B MPUPOJE, CTPOECHUE MOJEKYJIbI,
metanamiu |-A u |1-A rpymm). ¢dbusznyecKkue CBOICTBA, BOCCTAHOBHUTEIBHBIE W
[Toryuenue Bojopona: B jaboparopun (B3aUMOJEHCTBUEM KHUCIIOT C | OKHCIUTEIbHbBIE CBONCTBA.
MeTaJllaMH) U IPOMBIIUIEHHOCTH (KOHBepcueil). OnuceIBaTh MOJy4eHHE BOAOPOAA B JaOOpaTOPHH
[TpumeHneHue Bomopoaa. Y TIPOMBIIIIEHHOCTH U €r0 IPUMEHEHNE
. Ilonydyenue Bogopoia v ero CBOMCTBa
1y l"anorensr OnemenTtsl VIIA-rpynmbel — rajoreHsl: CTpo€HUE aTOMOB M MoJieKyl, | Xapakrepu3oBatb VIIA-rpynny ramoreHoB B
TaJIOTEHBI-IPOCTBIE  BEIECTBA,  COCAMHEHUSA:  CPABHUTENbHAS | IUIAHE  CPAaBHEHUsA  CTPOEHMS  aTOMOB U
XapaKTepUCTHKA. KPUCTAIIJIOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

I"anorens! B npupoze.
3aKOHOMEPHOCTH M3MEHEHUs (U3MYECKUX W XUMHUYECCKHX CBOWCTB B
VIIA-rpynne:  B3auMOJeiicTBHE  TajoOreHOB C  MeTalaMH,

CBOMCTB.
BbISBISATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
raJjiOr€HOB B TPYIIIIE.
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HEMETAJUIAMH, CO CJIOKHBIMHU HEOPTraHWYECKHMMH W OPraHUYECKUMH
BEILECTBAMH.

[lonyyenue u npuMEHEHHUE rajJOreHoOB.

. Komnekuus «I"amorensl — npoctsie BemecTay. [lonyuenne xiopa
B3aMMOJICHCTBUEM NIEPMAHTAHATA KAJIMSI C COJISTHOM KHUCIOTOM

OnuceiBaTh  CHOCOOBI  MOJy4YeHUs W 00JacTH
MMPUMCHCHUSA I'aJIOTCHOB U UX COGI[I/IHGHI/Iﬁ.

1g l'anorenoBonopoab CrtpoeHue MoNleKyn U (DU3MYECKHE CBONCTBA TaJOre€HOBOAOPOIOB. | XapaKTepH30BaTh CTPOCHHE MOJICKYJ, CBOWCTBA
Y TAJIOT€HOBOJIOPOIHBIC | XUMHUUYECKHE CBOWCTBA TaJOT€HOBOJOPOJHBIX KHCJIOT: KHCIIOTHBIC | TaJJIOTEHOBOJAOPOJHBIX ~ KHCIOT M CIOCOOBI
KHUCJIOTHI. ['aloreHnasl | CBOMCTBA, BOCCTaHOBUTEIILHEIC CBOMCTBA, B3aUMOJICVCTBUE | TIOJYUYEHHUS.
C OpraHM4ecKUMHu BeniecTBamMu. [loslydyeHne rajaoreHoBOJIOPOAOB. | Y CTaHABIMBATh 3aBUCUMOCTh KHCJIOTHBIX CBOMCTB
lManorennapl. KauecTBEeHHBIE peaKIMKU HA TAIIOTEHU1-UOHBI. 9TUX  COCAMHEHHH OT BCIMYMUHBI  CTCIICHH
J. Ilonydyenue conasiHOM KUCTIOTHI U €€ CBOMCTBA. OKHCIICHUS U pajJiiyca aToma rajoreHa.
JI. KauecTBeHHbIE PEAaKIIMU HA TaJOr€HUI-UOHBI W nertudunupoBaTh rajJoreHH 1-UOHEI.
[IpoBoauUTH, HaOJIIO1aTh H OITHCHIBATH
XUMHYECKUN SKCIIEPUMEHT
1u Kucnopoaubie Oxcunpl  xjopa. Kucnopoaconepxkaiue KuaciaoTel xjopa. Conu | XapakTepu3oBaTh OKCHIbI, KUCIOPOIACOACPKAIIINE
COEIMHEHMS XJIopa KUCJIOPOACOAEPKAIMX KHUCIOT XJopa. llonmydyeHne W NpUMEHEHHE | KUCIOThI XJIOpa U UX COJMU: CBOMCTBA, MOJIYYEHHUE
BOKHEHIINX KUCIOPOAHBIX COSTMHEHUH XJIOpa. Y IPUMEHEHUE.
J. OxucnurensHble CBOMCTBAa XJIOpHOM Boabl. OtOenuBaroiee
JICVICTBUE >KaBeJIeBOM BOAbI. [ opeHue cnnuku. B3peIB merapapl uin
IMACTOHOB
1u Kucnopona u o30n OO01mmas xapakTepucThKa 3JeMeHTOB VIA-rpymnmsl. JlaBaTh OOIIYIO XapaKTePUCTHKY XaJIbKOTEHOB.

Kucnopon: HaxoxzaeHue B Npupoje, MoidydeHue (JabopaTopHble U
IPOMBIIIJIEHHbIE CIOCOOBI) U (pU3HUECKUE CBOMCTRA.

XUMHUYECKHE CBOMCTBA KHCJIOPOJA: OKHCIHUTENbHBIE (C IMPOCTHIMH
BEIIECTBAMM, C HHU3UIMMU  OKCHUJAMH, C OPTaHUYECKHUMH U
HEOPraHUYECKUMH BELICCTBAMU) U BOCCTaHOBUTEIbHBIC (C TOpOM).
Ob6nacTu NpUMEHEeHHUS.

O30H. Haxoxpaenue B npupoie. Pusndeckne U XUMUYECKHE CBOWCTBA
o30Ha. Ero nony4yenue n npuMmeHenue. Posib 030Ha B )KMBOW ITPUPOJIE.
. 1. TlomydyeHue Kucmopoja pas3ioKeHUEM IMEpPMaHraHaTa Kajus
U HUTpaTa HATPHSL.

2. [TomyyeHne OKCUI0B U3 MPOCTHIX U CIOKHBIX BEIIECTB.

3. OxucieHre aMMHaKka ¢ TOMOIIBIO MHJIMKATOpa U 06e3 Hero

CpaBHHMBaTh CTpPOEHHE aTOMOB M KPHUCTAJLJIOB,

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA
XaJIbKOI'€HOB.

YcraHaBIMBaTh  3aKOHOMEPHOCTH — HM3MEHEHUS
CBOMCTB XaJIbKOI'€HOB B TPYIIIIE.

XapakTepu3oBaTb  AUIOTPOIMUI0  KUCIOPOAA,

HAXO0XJEHUE B TMPUPOAE, CTPOCHHE MOJIEKYJI
KHCTIOpOJla W O030Ha, (U3MYeCKHe CBOMCTBA,
BOCCTAHOBHUTCJIIBHBIC WM OKHCIIUTCIIBHBIC CBOfICTBa
KHUCJIOpOJa.

OnuceiBaTh TOJYYEHHE KHCJIOpOAa U O30HA
B 1a00paToOpud W TMPOMBIIUIEHHOCTH U HUX
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MIPUMEHEHHUE.

HaGmonats u OIHCHIBATh XUMHUYECKUN
HKCIEPUMEHT
1y Ilepokcun Bonopona CtpoeHue MONEKyIbl IEpPOKCHIA BOJIOPOAA, €ro (u3mueckue u | XapakTepu30BaTh CTPOECHHE MOJIEKYIIbI IEPOKCHIA
XMMHUYECKHE CBOMCTBA (OKUCIUTENIBbHBIE M BOCCTAHOBHUTEJBHBIE). | BOJOPOJA u ero OKHCJIUTENBHO-
[TosryueHue ¥ npuMeHEeHUe NEPOKCUAA BOAOPOIA. BOCCTAHOBUTEJIbHYIO JJBOMCTBEHHOCTD.
J. PaznoxeHue nepokcuia BOJOpOJa, €ro OKHCIUTENbHbIE CcBOMcTBA | OnuchBaTh 00JaCTU NMPUMEHEHHs] W IOJIyuyeHHUe
B peakiuu ¢ rugpokcuaoM kene3a(ll) um BoccTaHOBUTENBHBIE | IEPOKCHAA BOAOPOJA
CBOICTBA B pEaKLUU C KUCJIBIM PACTBOPOM IIEpPMaHIaHATa KaJus
lu Cepa Haxoxnenue cepbl B mpupoje. BaneHTHbIE BO3MOXKHOCTH aTOMOB | XapaKTepU30BaTh CTPOCHHUE aToMa M CTEIEHU
cepbl. Ajutotponus cepbl. PU3NMUECKUe CBOMCTBA POMOMUYECKON CEphbl. | OKUCIEHUS Cepbl Kak (DYHKIMIO €r0 HOPMaJIbHOI'O
XUMHYECKHE CBOICTBA Cepbl: OKHUCIUTENbHbIE (C MeTalllaMH, C | M BO30YXIEHHOTO COCTOSHUM.
BOJIOPOJIOM M C MEHEEe 3JIEKTPOOTpHULATEIbHBIMU HeMeTaulaMu) U | OmuchiBaTh aJIOTPOINHbIE MOAU(DUKALMU CEPbl U
BOCCTAHOBUTENIbHbIE (C KHUCIOPOJOM, KHUCIOTaMH-OKUCIUTENSAMHU), | UX CTPOCHHE.
peaKkuMy JUCIponopoHupoBanus (co menoyamu). [Tonydenue cepsl | OOBSCHATE  OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIC
¥ 00J1aCTH IPUMEHEHUSI. CBOIiCTBa cepbl M  KOHKPETHU3UPOBATH  UX
. T'openue cepsl. BzaumozeiicTBuie cepsl ¢ METAJUIAMU: AIIOMUHUEM, | XUMUYECKUMU PEAKIUSIMH.
LIUHKOM, JKE€JIE30M PackppiBaTh HaxokJIeHuE cepbl B Mpupoae, €&
II0JIyYE€HUE U IPUMEHEHNE
1y CepoBonopon u CrpoeHne MOIEKyIbl U CBOHCTBA CepoBOAOpoJa: (u3ndeckue, | XapakTepu3oBaThb CTpOEHUE MOJIEKYJIBI
CyIb(UIBI (bU3MOIOrHUECcCKUe U XUMUYECKHE. CepoBOIOpOa u IIPOrHO3MPOBAThH
CepoBo10poJ1, KaK BOCCTAHOBUTEIb, €r0 MOTYYEHUE U IPUMEHEHHUE. BOCCTaHOBUTENbHbBIE CBOMCTBa. [loaTBEpkAaTh UX
Cynphuasl 1 UX XUMHYECKUE cBoiicTBa. Pacrno3HaBaHue cynb(uI- | ypaBHEHUSIMH COOTBETCTBYIOIIUX PEAKIIHHA.
MOHOB. OnuceiBath MOJIy4YeHue u IpUMEHEHHE
A. IlomydyeHume cepoBoaOopoJa U CEPOBOJOPOJHOM  KHMCIOTBL | CEPOBOAOPOAA M  CBOMCTBA  CEPOBOJOPOIHOM
JlokazaTenbCcTBO HAIMYMS CyNb(QUA-HOHA B paCTBOpE KHCJIOTHI U CYJIb(UIOB.
W nenTudunmpoBats Cynb(pu-MOHbI
I Oxkcup cepsi (IV), CepHucTblii ra3, ero (Qusmyeckue CBoOicTBa, mnoaydyeHue u | OnucbiBaTh cBoiMcTBa okcuga cepol(IV) n
CEpHHUCTAs KUCII0Ta U IIPUMEHEHHE. CEPHHUCTOM  KHCIOTBI, WX  IOJNYy4YEHUE U
eé conu Xumuyeckue cBoicTBa okcuaa cepbl(IV): BoccraHoBuTeNnbHbIE (C | IPUMEHEHHE.
KHACIIOpO/OM, OpOMHOM  BOJOM, mepMaHraHaroM Kaiusg ¥ | XapakTepu30BaTb BOCCTAHOBHUTENbHbBIE CBOMCTBa

CEpOBOJIOPOAOM) M CBOMCTBA KUCIOTHBIX OKCHJIOB CO IIETOYaMHU.
CepHucTas KUCIO0Ta U €€ COJu.

okcuaa ceppi(IV) wu
YPaBHEHUSIMH pEAKLUH.

KOHKPETU3UPOBATE HUX
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. BuneodpparmMeHThl W cnaiael 1Mo Teme ypoka. KadecTBeHHBbIE
peakuu Ha CyNIb(pUT-aHUOHBI

OnuceiBaTh NOJIy4eHUE W MPUMEHEHHE TUOKCUIA
Cepbl, CEpHUCTOM KHCIIOTHI U CYJIb(UTOB.
PacnioznaBath Cyiab(hUT-HOHBI.

1y Oxkcuna cepoi(VI). CepHblii aHTUApPUA, €ro (QU3NYECKUE CBOWCTBa, MonydeHHe u | Xapakrepu3oBaTh okcun cepol (V) u cepryro
CepHas kucnora u eé IIPUMEHEHUE. KHUCJIOTY KaK KHCJIOTHBIE COEIUHEHUS.
couu Xumnueckue cBoictBa okcuga cepbl(VI), kak okucnutens u | [IporHo3upoBaTh — OKHUCIMTENBHBIE  CBOICTBa
TUIAYHOTO KUCIOTHOTO OKCHJA. okcuza cepbl(VI) u cepHOl KUCIIOTHI.
CepHas KUCIIOTa: CTPOCHHUE U (PU3HUECKUE CBOICTBA. OnuceiBaTh NOJYyYEHUE U IPUMEHEHHE TPUOKCUIA
XvUMHYeCKHe  CBOWCTBA  pa30aBIIEHHOM  CepHOW  KHCIOTHI: | Cepbl, CEPHON KUCIOTHI U CYIb(}HaToB.
OKHCITUTENbHBIE ¥ OOMEHHBIE M  OKUCIUTENbHBIE CBOWCTBa | MneHTH(UIMPOBATH Cyab(haT-HOHBI.
KOHLIEHTPUPOBAHHOM.
[Tonydyenue cepHOW KHUCIOTBI B MPOMBIIUIEHHOCTH. Ob6nactu
MIPUMEHEHHUS CEPHOM KUCIIOTBHI.
Cynbgatsl, B TOM 4Hcie U Kynopockl. ['unpocynbdarel. Ousnueckue
Y XMMHUYECKHE CBOMCTBA COJIEH CEPHOM KUCIOTBHI.
PacrioznaBanue cyib(haT-aHHOHOB.
1. CBoiictBa cepHOl Kuci0Thl. KauecTBeHHbIE peakIMi Ha CYIb(UT-
U cynb(haT-aHuOHBI.
JI. O3HakoMmIIeHHE C KOJUJIEKLIMEW NPUPOJHBIX COECIWHEHUU Cephbl.
KauecTBeHHast peakiiys Ha Cynb(paT-aHHOHBI
lu Aszor OO011ast XapakTepUCTHKA 3JIEMEHTOB VA-TpyNibl. JlaBaTb 00I11yI0 XapaKTEPUCTUKY THUKTOTEHOB.
A3zor. Crpoenune aroma. Haxoxnenue B mnpupoae. Pusmueckue | CpaBHUBAaTh CTPOCHHE aTOMOB M KpPUCTAJJIOB,
cBoiictBa. OKHCIUTENIBHBIE W  BOCCTAaHOBHUTEIBHBIE  CBOMCTBA. | OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOICTBa
[TonyueHue u npuMeHEeHUe a30Ta. ITHUKTOT€HOB.
J. Cxema NpOMBINUIEHHOW YCTAaHOBKHM (PAaKLIMOHHOW MEPEeroHKU | YCTaHaBIMBAaTh  3aKOHOMEPHOCTH  HM3MEHEHHS
BO3/IyXa CBOICTB MHUKTOI'€HOB B IPYIIIE.
XapakTepHu30BaTh HaXOXJIECHHUE a30Ta B IPHUPOJE,
CTpPOEHHE MOJIEKYJIbI, €ro (hu3MUecKue CBONCTBA,
BOCCTAHOBUTENIBHBIE U OKUCIIUTEIBHBIE CBOMCTBA.
OnuceiBaTh MOJIyueHHE a30Ta B JlabopaTopuu
Y IPOMBIIIUIEHHOCTH U €r0 IPUMEHEHUE
I Ammuak. Conu CtpoeHue MoJIeKyJIbl aMMHaKa, ero (pu3nyeckrue CBONCTRA. XapakTepu3oBaTb (QU3NYECKHE M XUMHUYECKUE

aAMMOHUA

O6pa3OBaHI/IC MC)KMOHCKYHHPHOﬁ BOIIOpO,Z[HOfI CBS3U. XHUMHUYECKHE

CBOICTBa aMMHaKa Ha OCHOBE COCTaBa U CTPOCHUA
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CBOMCTBA aMMHakKa KakK BoccraHoButeiasd. (OCHOBHBIE CBOMCTBa
aMMHuaKa Kak 3JeKTOHOJoHOpa. KoMriekcooOpa3oBaHue ¢ ydacTHeM
aMMuaka. B3aumopeicTBue aMmmMuaka ¢ OpraHMYeCKUMH BEIECTBAMHU
U C YIJICKUCIIBIM Ta30M.

[Tomy4yeHue U npuMEHEHUE aMMHUaKa.
Conu aMMOHHMS: CTPOCHHE MOJIEKYII,
CBOMCTBA, IPUMEHEHHE.

. Ilonyuenue wu pasiioxeHue xjopujaa aMMoHMs. KauecTBeHHas
peakiys Ha HOH aMMOHUS

¢u3nueckue U XUMHUYECKHUE

MOJIEKYJIBI.

OnuceiBath J1a0OPAaTOPHBIM W  MPOMBILUICHHBIN
CrocoObl NOJIYYEeHUs] aMMHAKA.

Pacnio3naBaTh KaTMOH aMMOHUS.
Xapakrepu3oBaTh (U3MYECKUE U XUMHUYECKUE
CBOMCTBA COJIEY AMMOHMS U UX IIPUMEHEHUE.

lu Oxcupl a30Ta. Coneo6pasyronmue (N2O3, NOy, N2Os) u HeconeoOpazyromue (N0, | Knaccudunuponars OKCHJIBI asora.
A3oTHuCTas KUCIIOTa U NO) okcuapl. Ux ctpoenue, puzndeckue 1 XMMUYECKHE CBOMCTBA. XapakTepu3oBaTh CTpOCHHE MOJIEKYII,
HUTPUTBI A3zotuctas Kuciaota M €€  OKUCIMTEIbHO-BOCCTAHOBMTEbHAS | GU3NYECKUE U XMMHUYECKHE CBOWCTBA OKCHIOB
JBOMICTBEHHOCTb. azoTa.
Conu a30TUCTON KUCTIOThl — HUTPUTBHI. OnuceiBaTh CBOWCTBA a30TUCTOM KHUCIOTHI U €€
. Tlonyuenune oxcuaa azota(lV) peakuuell B3auMOAEUCTBHUS MEIH | COJNEH.
C KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTOW. B3ammopeiictBue oxkcuna | KoHkpernsuposarhb OKHCJIUTEIIBHO-
azota(IV) c Bonoii BOCCTAaHOBUTEJIbHBIE CBOICTBa HUTPUTOB
YPaBHEHUSMH PEaKLNI
1y A30THas KuCI0Ta U CrpoeHne MoJsieKysbl U (pU3HUECKUEe CBOMCTBa a30THOM kucioTel. EE | XapakTepuzoBarb CTpOCHHE MOJIEKYJIBI,
HUTPATHI XUMHYECKHE CBOICTBA: KHCIIOTHBIE M OKUCJIMTEIbHBIE B peakUMsX C | GU3NYECKUEe U XHUMHUYECKHME CBOMCTBA a30THOM
MeTaJlJlaMM ¥ HEMETaJlJlaMHM, pEakIMH CO OpPraHMYeCKMMM M | KUCJIOTBI KaK KACJIOTHI U CUJIBHOTO OKUCIIHTENS, €€
HEOPraHUYECKUMHU COETUHEHUSIMHU. MOJIy4YE€HHUE U IPUMEHEHHE.
[Tony4yeHue a30THOW KUCIOTHI B MIPOMBIIIEHHOCTH U JJAOOpaTOpUM U | Y CTaHABIMBATh 3aBUCUMOCTh MEX/Y CBOHCTBaMHU
e€ mMpuMeHeHHe. HUTPATOB U UX MPUMEHEHUEM
Hutpatsl (B TOM 4ucClIe M CETUTPHI), UX (PU3NYECKHE U XUMHUYECKHE
cBocTBa. Tepmuueckoe pasnokeHHe HUTpaToB. [IpuMeHeHue
HUTPATOB.
J1. PaznoxeHne HUTpara HaTpusl, TOPEHUE YEPHOTO NOpoxa
24 docdop U ero | CtpoeHne aroma u amiorpomnusi Qocdopa. dusnueckue cBoiicTBa | XapaKTepu30BaTh AJUTOTPOIIHIO ¢docdopa,
COETMHEHUS AJUTOTPOIHBIX MOAU(PUKAINI U UX B3aUMOIIEPEXO/IbI. CTpOEHHE MOJIEKYI Mo UKaIIHA, ux
Xumuueckue cBoiicTBa ¢ochopa: OKUCIUTENbHBIE (C MeTaliamMH), | GU3NYECKUe  CBOWCTBA,  BOCCTAaHOBHTEJbHBIC
BOCCTaHOBUTEJIbHBIE (C 6onee ANEKTPOOTPHUIIATENbHBIMU | U OKUCIUTEIbHBIE CBOICTBa docdopa,
HEMEeTaJIaMH, KHCIOTaMH-OKUCIUTENISIMU, OEpTOJICTOBOM COJIbIO) M | HAXOXKAEHHE B TOpPUpOZE, TMOJYy4YeHHEe U
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JTUCTIPOTIOPITMOHUPOBAHHS (CO IIETOYAMH ).

Haxoxaenne B IpUpoIe U €ro MoTydcHHeE.

®dochuH, €ro CTPOCHHUE U CBOKCTBA.

Oxcunbt pocdopa(lll) u (V).

dochopHbIe KUCIOTHI, X (PU3NYECKHE U XUMHUYECKUE CBOICTBA.
[Tomyuenne u mnpumeHeHHE OPTOGHOCHOPHONM  KHCIOTHI.
opTo(ocOpHOIT KHCIOTHI U UX IIPUMECHEHUE.

A. Topenne ¢ocdopa, pacrBoperue oxcuaa docdopa(V) B BoIe.

Comn

PUMEHEHHE.

CpaBHUBaTH CBOICTBa QJTOTPOITHBIX
MoauUKaIHi.

YcraHaBIMBaTh B3aMMOCBS3M MEXKAY OKCHUIAMU
docdopa, hochopHBIME KHCIIOTaMHU

u pocdaTamu.
XapakTepu30BaTh X CBOMCTBA M IPUMECHEHHE.
Wnentudunmposars GpochaT-aHuOH.

KavectBennas peakuus Ha pocdar-anuon. Komneknus Munepanshbix | HabGmonaTs u OIIUCHIBATh XUMHUYECKHAN
yao0peHui AKCIIEPUMEHT

24 Yruepon U ero | Yruepon — oanemeHT [VA-rpynmel. AmnorpornHsle Mojudukanuu | JlaBaTe 00ILyI0 XapaKTEPUCTUKY JIEMEHTOB

COCIUHEHU yriaepoja, Ux IojiyueHue u coictBa. CpaBHeHHE CBOMCTB anMasa u | [VA-rpynmsl.

rpagura. CpaBHuBaTh AJJIOTPOIIHBIE Mo (UKALTIH
XvUMHYECKHME ~ CBOMCTBAa  yIJepoja:  BOCCTAHOBUTENbHbIE  (C | yriepoja o CTPOCHHIO, CBOMCTBaM
rajJJoreHaMu, KUCJIOpOJOM, Cepoi, a30ToM, BoJoH, okcuaoM menu(ll), | u npumenenuro.
KHUCJIOTAMU-OKUCIIUTESIMU) W OKHUCIWTENbHbIE (C  MeTaiamu, | XapakTepu30BaTh OKHCIUTEIBHO-
BOJIOPOJIOM U MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETAIUIAMH ). BOCCTAaHOBUTEJIbHBIE CBOMCTBA YIJIEPOa.
VYrnepoa B npupoae. OnuceiBaTh  CTPOCHHE  MOJEKYJ, CBOMCTBA,
Oxcun yranepona(ll): ctpoeHune MoiieKylibl, CBOMCTBA, MOJIyY€HHE M | IOJyYEHHE U IPUMEHEHUE yrapHOTO U
IIPUMEHEHUE. YTJIEKHUCIIOTO T'a30B.
Oxcun yrnepona(lV): ctpoeHne Monekynbl, CBOMCTBa, MOJyuyeHHE U | XapakTepu3oBaTb  CBOMCTBa  KapOOHAaTOB H
IIPUMEHEHUE. I'UIpOKapOOHATOB. IIpuBoauTh IPUMEPBI
VYronbHas KUCoTa U €€ COIM: KapOOHATHI U THAPOKApOOHAThl, — UX | BXXHEHIIMX MpejacTartenel  coieil  yroibHOM
IIPEACTABUTENN U IPUMEHEHHE. KHCJIOTBI M UX 3HAYEHUE.
J. Komtekuust npupoaHbIX coequHenui yriepona. Kpucrammmyeckue
pemérkn anmaza u rpadura. Agcopbuus oxcuma azota(lV)
aKTUBUPOBAHHBIM yriieM. BoccranoBnenue okcuga Meau(Il) yrioem.
JI. IlonyueHne yriaekuciaoro Trasa  B3aWMMOJEHCTBHEM  MpaMmopa
C COJISTHOM KHCIIOTOM M HCCIIEZJOBaHME €ro cBOMCTB. KadecTBeHHas
peaxiusi Ha KapOOHAT-aHUOH

1y Kpemunii u ero | Kpemuuii B npupose. Ilonydenue u npuMeHeHHE KPEMHUS. OnwucsiBath BOCCTaHOBUTEJIbHbBIE "

COECIMHEHUS ®u3nueckue U XMMHUYECKHME CBOMCTBA KPUCTANIMYECKOIO KPEMHHS. | OKUCIUTENbHBIE ~ CBOWCTBA  KPEMHHs,  €ro

BOCCTAHOBUTCIILHBIC (C raJJOrcHamMu, KHUCJIOpPOAOM, pacCTBOpaMu

HAaxXOXJACHUC B MNPUPOALC, MOJYUCHUC U o0iactu
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IEJI0YEH M TUIABUKOBOM KUCIIOTHI) M OKUCIIMTENbHBIE (C METaJlJIaMu).
Oxcun kpemuusi(1V), ero croiicTsa.

Kpemuuenas kucnora u €€ conu. CunukaTHasi IPOMBIILIEHHOCTb.

. OsHakomyieHME C KOJUIGKIMEW NPUPOJHBIX CHIMKATOB U
NpOAYKIMEH CUJIMKATHOU NpOMBbIIUIEHHOCTH. [lomyuenue
KPEMHHEBOW KHUCIOTHI B3aMMOJICHCTBUEM PAaCcTBOpA CUJIMKATA HATPUS
C CWJIbHOM KHUCIJIOTOW, pacTBOpPEHHUE KPEMHHEBOW KHUCIIOTHI B IIEIOYH,
pa3iioXKeHHUE MPU HarpeBaHUU

IIPUMCHCHU .

YcraHnaBauBaTh B3aHMMOCBS3U MCKAY OKCHUIAaMU
KpEMHU, KpEeMHHEBBIMU KHCJI0TaMH
" CHJIMKaTaMH.

OnuceIBaTh IMPOAYKIIUIO CHIIMKATHOU
MPOMBIIIJICHHOCTH.

1y [TpakTuyeckas [Tony4yeHne OKCHIOB HEMETAIIIOB U UCCIIEI0BaHUE UX CBOMCTB CoO:roaTh mpaBuia TEXHUKM O€30IaCHOCTU IPH
pabora 8 pabore ¢  mabopaTOpHBIM  O0OOPYIOBAHHEM,
1y [IpakTuyeckas [TonydyeHue ra3oB 1 UCCIIEJOBAaHUE UX CBOICTB HarpeBaTelbHbBIMU  IPUOOpPAMH, XUMHUYECKUMHU
pabora 9 peakTuBaMu.  ODKOHOMHO U JKOJOTHYECKHU
IpaMOTHO 00paIIaThCsi C HUMHU.
Habnronate xumuueckue siBIeHUS U (PUKCHPOBATH
pesynabTatel  HaOmopeHuid.  PopMynupoBaTh
BBIBOJIBI HA UX OCHOBE
1y O06o061eHne u BeinmonHenne  TeCcTOBBIX  3aJjaHMi  Ha  3HaHME  (puU3MUYECKUX | BBIMOMHATH TECTH! M yIpakKHEHUS, pelaTh 3a/1aun
cHCTEeMaTH3alus U XUMHYECKUX  CBOWCTB, CHOCOOOB TONy4eHHs U objacrell | mo teme.
3HaHUM 110 Teme NPUMEHEHHS HEMETAJJIOB U UX COEAMHEHU. [TpoBOIUTH OLIEHKY COOCTBEHHBIX JJOCTHXKEHUI
«Hemeramib» [ToaroroBka Kk KOHTPOJILHOM paboTe B YCBOCHUU TEMBL.
KoppekTrpoBath CBOM 3HaHHSI B COOTBETCTBUU
C TUIAHUPYEMBIM PE3YJIbTATOM
lu KonTtposnbHas pabora 6 no teme «Hemetamibi»
164 TEMA 8. METAJLJIbI
1y [I1enounble METAIIIBI [TonoxeHne MIENOYHBIX METAIOB B mepuoauueckoil cucreme | OOBICHATH 3aKOHOMEPHOCTH WU3MEHEHUs

anemenToB J[. 1. MenaeneeBa u CTpo€HHE UX aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS (PU3MUYECKUX M XUMHUYECKUX CBOWCTB B
3aBHCHMOCTH OT aTOMHOT'O HOMEpa MeTayuta (M3MEHEHHEe TUIOTHOCTH,
TeMIeparyp IUIaBJICHUS U KUTIEHUs, peaKIuil ¢ BOJIOM).

Enunnunoe, ocobeHHoe 1 00111ee B peakIusaxX ¢ KUCIOPOIOM, IPYTUMU
HeMeTaJlJIaMH, KHUJIKUM aMMMAaKOM, OpraHU4YeCKUMHU u
HEOPTaHUYCCKUMU KUCIOTaMHU U Ap. COCANHCHUSAMMU.

HaxoxxeHue B npupoe, X NoJay4eHue U MpUMEHEHHE.

(1)I/ISI/I‘ICCKI/IX U XUMHNYCCKHX CBOI71CTB IICJIOYHBIX
METAJZIOB B 3aBUCHMOCTH OT HX aTOMHOIO
HOMEDA.

XapakTepu30BaTh  HAXOXJICHHE B  TPUPOJIE,
nonyquI/Ie nu HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJIJIOB
B CBETE 00IIEr0, 0COOEHHOT0 U €IMHUYHOTIO.
OnuceiBaTh OMHAPHBIE KUCIOPOIHBIE COCTUHEHUS
HIETOYHBIX METAJIJIOB u yCTaHABJIMBATh
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OKcuibl, UX MOJY4eHUE U CBOMCTBA.
[I[€m0oun, UX CBOMCTBA U IPUMEHEHUE.
CoJi 1IEeTOYHBIX METAJIOB, UX MPE/ICTABUTEIN U 3HAYCHUE.

TEHETUYECKYIO CBA3b MEXKIY COCAUHEHUSMH.
XapakTeprus3oBaTh CBOKWCTBA METAJUIOB, OKCHJIOB,
TUAPOKCHJIOB M COJIEH LIEIOYHBIX METAIOB U HX

J. OOpasupl HIETOYHBIX METalIoB. B3aumozeicTBue IIEI0YHBIX | IPUMEHEHHUE.
METAJIOB C BOJOM. Peaknus oxkpammBaHus IJIaMeHH coisiMu | MneHTuduuupoBath  COEIMHEHUS  LIEJIOYHBIX
IIEJIOYHBIX METAJIJIOB METaJUIOB.
Habmonate u ONHCHIBATh XUMUYECKHUU
AKCIIEPUMEHT
1y Mertannel [b-rpynnbi: CtpoeHue aToOMOB MeJIU U cepedpa.
Menb U cepedpo dusnyuecKkrue U XUMUYECKHE CBOWCTBA 3TUX METAJIOB, UX MOJy4YeHHe | XapakTepu30BaTh CTPOCHUE aTOMOB, (PU3NYECKHE
Y IPUMEHEHUE. U XUMHUYECKHE CBOMCTBA MeN U cepedpa.
Menpb u cepeOpo B IpUpoIE. UX COEMHEHUH.
CBoiicTBa U MPUMEHEHHE BaKHEHIIMX coequueHuii: okcuaoB Menu(l) | OmuceiBaTh CBOMCTBA M MPHUMEHCHHE OKCHIOB H
u (1), cepedpa(l); coneit memu(ll) (xnopuna u cynbdara) u cepedpa | BaXHEHIINX coJiei cepedpa 1 MeIu.
(bropuma, HUTpaTa, XpoMara u arerara). Pacnio3naBaTh KaTHOHBI MeJIU U cepedpa.
JI. KauecTBeHHBIC peaKIy Ha KATHOHBI MEJIM U cepedpa
1q bepunnuit, maramii u | [lonoxkenue B nepuoanueckoil cucreme snementoB /. M. Menneneepa | /laBaTh 00IIyI0 XapaKTEPUCTHKY HIEMEHTOB

METOUYHO3EMEIILHEIE
METAaJUIbI

U CTPOEHMSI aTOMOB MeTajioB || A-rpymnmsbl.

Haxoxxnenue B mpupoje, MoiyuyeHue, (pU3N4YecKue U XUMHUECKUe
CBOWCTBA, TMPHMEHEHHE MIENOYHO3EMEIbHBIX METAUIOB M WX
Ba)XHEHIINX COeMHEHUH (OKCUA0B, THAPOKCHUJIOB U COJIEH).

. O0pasupl  metauioB  ||A-rpynnsl.  B3aumopneicTBue  KaiabIus
c Bofoi. ['opeHue marHuss B BoJie M TBEPAOM YIJICKUCIIOM rase.
KauyecTBeHHBIE peaknuM Ha KATHOHBI MarHus, KajblHs, Oapws.
Peakiuu okpammBaHus miaMeHu coiisiMu MetaisioB ||A-rpymnimel

IIA-rpynnsl  Ha  OCHOBE  HX
B IIEPUOIUYECKOM cucreme
. 1. MenneneeBa v CTpOCHUS aTOMOB.

ITOJIOKCHHUA
3JICMCHTOB

VYcraHaBiMBaTh  3aKOHOMEPHOCTH  M3MEHEHMS
cBoiicts B [IA-rpynme.
XapakTepu3oBaTb  Hax0XJIEHUE B  IPHUPOJE,

MOJIY4YCHHUE U TPUMCHCHUC HIéJ'IO‘IHO?;eMeJ'H)HI)IX
METAaaIOB B  CBeTe  OOIIEro, OCOOEHHOIrO
U CAUHUYHOTO.

OmnuceiBaTh OMHAPHBIE KUCIOPOAHBIE COCAMHEHHUS
METOYHO3EMENIBHBIX METAJNIOB M YCTAaHABJIMBATH
T€HETUYECKYIO CBA3b MEXAY UX COCTMHEHUSIMHU.
XapakTepru3oBaTh CBOWCTBA METAIOB, OKCHJOB,
TUAPOKCHUJIOB U COJIEH LIETOYHBIX METAJIOB U MX
MIpUMEHEHHE.

WneatudunupoBaTh COCAMHEHUS MarHus,
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KaJIbIIHs, Oapusi.
HaOmronaTh ¥ ONMCHIBATh XUMHUYECKUHA
9KCIICPUMEHT

1g KecTkocTh BOJABI U Bpemennas u nocrosiHHasi KECTKOCTh BOJBI M CIIOCOOBI YCTpAHEHHUS | XapaKTepU30BaTh BPEMEHHYI0 M IMOCTOSIHHYIO
CII0COOkI €€ Ka)XJ10TO U3 TUNOB. VIOHUTEHI. JKECTKOCTH BOKI.
YCTpaHEHHUS 1. [TonydeHue x’ECTKOM BOABI U YCTPAHEHUE KECTKOCTH YcranaBiuBaTh B3aUMOCBSI3b MEXAY NPUYMHAMH
XKECTKOCTH U crioco0amu e€ yCTpaHeHHUS.
OnuceIBaTh Bpe )KECTKOM BOJIBI.
HaGmronate n OITMCEHIBATh XHUMHYCSCKHI
SKCIIEPUMEHT
1u Hunk [Tonoxxenue B nepuoandeckoi cucreme 3neMenToB /. M. Menaeneea | OnuchiBaTh  CTPOCHHE — aToMa,  (PU3HYECKHUE
U CTPOCHHS aTOMOB ITUHKA. Ero ¢u3nueckne 1 XUMHYECKHE CBOMCTBA. | XUMUYCCKUE CBOMCTBA, MOJIyYCHUE W TPHUMCHECHUE
Haxosienue B npupojie, NOJIy4eHHe U IPUMEHEHHUE [IMHKA. IIMHKA.
Okcu, THAPOKCHU]T U COJIA IIMHKA: UX CBOMCTBA M MPUMEHECHHE. AprymMeHTHpOBaTH aM(pOTEpPHBIC CBOMCTBA OKCHA
JI. TlonyueHue u ucciaenoBaHue CBOMCTB THIPOKCUA IIUHKA H TUIPOKCH/IA IIMHKA XHUMHYCCKUM
AKCIIEPUMEHTOM.
XapakTepu3oBaTh  KOMIUIEKCOOOpa3oBaHHWE  Ha
MPUMEPE LIMHKATOB.
1q Amomunuit  u  ero | [lonoxxenue B nmepuoanueckoil cucreme anemenToB J{. . MenneneeBa | OnucbiBaTh  CTpoeHHE  aToMa,  (hU3HUECKUE
COCIUHCHHUS U CTPOCHHS aTOMOB amtoMuHus. Ero ¢Qusmyeckue u XuMuUUYecKHe | XUMHUYECKHE CBOMCTBA, MOJyUYE€HUE U TIPUMEHEHHUE
cBoiictBa. HaxoxneHue B mpupoje, MOJYYEeHUE U NPUMEHEHHE | aIFOMUHMUS.
AJTFOMUHUSL. ApryMeHTHpoBaTh aM(pOTEpHBIE CBONCTBA OKCH/IA
Oxkcun, THAPOKCHA M COJMU allOMUHUS (B KOTOPBIX ATIOMUHUH | U TUAPOKCHIA ATFOMHHUS XUMHUUYECKUM
HAaxOJUTCA B BHJIE KAaTHOHA U QJIOMHHATHI): WX CBOWCTBA H | DKCIIEPUMEHTOM.
IIPUMEHEHUE. XapakTepu3oBaTh  KOMILJIEKCOOOpa30oBaHHE  Ha
OprannuecKkue COeTMHEHUS ATFOMUHUSL. MpUMEPE ATTFOMUHATOB.
JI. B3aumonaencTBue amrOMUHHS C PacTBOPaMU KHMCIIOT M IIEIOYEH.
[Tonydyenue u nu3ydyeHre CBOMCTB THAPOKCUIA ATFOMUHUS
1u XpoM u ero [Tonoxxenue B nepuoandeckon cucreme aneMeHToB 1. 1. MenneneeBa | Xapakrtepu3oBaTb XpOM IO €r0  IOJOKEHUIO
COCIUHCHHUS U CTPOCHHS aTOMOB Xpoma. Ero ¢usndeckue u XMMHUYECKHE CBOMCTBA. | B IEPUOIUUECKON CHCTEME 9JIEMEHTOB
Haxoxenue B mpupoe, nojyueHue U NpUMEHEHNE XpOMa. JI. 1. MenneneeBa u CTPOEHUIO aToOMOB,
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CBolicTBa, MOJY4YEHUE M MPUMEHEHHE BAXHEUIIUX COCAUHEHUS
XpOMa: OKCHIOB U THAPOKCHUJIOB XpOMa, JUXPOMATOB M XPOMAaTOB
HIEJIOYHBIX METAJIJIOB.

3aBUCUMOCTh KUCJIOTHO-OCHOBHBIX CBOWMCTB OKCHIOB U THJPOKCHIOB
XpOMa OT CTETIEHU €ro OKHCIICHUSI.

XpomaTel M AUXPOMAThI, MX B3aHUMOIEPEXOJbI M OKHUCIUTEIbHBIE
CBOIICTBA.

J. Ilomydyenue u wuccinegoBaHue CBOWMCTB rujpokcuaa xpoma(lll).
OxkucauTeNbHbIe CBONCTBA IUXpOMaTa KaJlus

¢buznyecKkue U XMMHUYECKHUE CBOICTBA, MOITYYCHHE
U IpUMeHeHne xpoma. [Iporano3upoBarhb cBOMCTBa

BaKHEUIIINX COETUHEHUHN (okxcuaoB
Y TUAPOKCUJIOB XpOMa) B 3aBUCUMOCTH OT CTEIIEHU
okucieHus xpoma. IIpoBomuTh, HaOIIOIATH

U OITMCBHIBATh XUMHYCCKUH OKCIICPUMCHT

1y Mapranen [Tonoxxenue B nepuoanueckon cucreme aneMeHToB . 1. MenaeneeBa | XapakTepu3oBaTh MapraHell MO €ro IOJOKEHUIO
U CTPOCHUA aTOMOB Mapranua. Ero ¢usuyeckue ¥ XUMHYECKHE | B IEPUOIAUYECKOM cucreme 3JIEMEHTOB
cBoiictBa. Haxoxnenue B mnpupoxae, noiydueHue u npumeHenue | [I. 1. MenneneeBa W CTPOEHHUIO  aTOMOB,
Maprasiia. busznuecKkue U XMMHUYECKHUE CBOICTBA, MOTYYCHHE
Ilonmy4yenue, cBOHCTBA M IIPUMEHEHHE BAXHEHIIUX COCIMHEHMH | M IPUMEHEHUE MapraHua.
Maprasia: OKCHUJIOB M THJIPOKCHUJIIOB, COJIE Mapranua B pa3inuyHoil | IIporHosupoBaTh CBOMCTBa BAYKHEUIINX
CTENEHU OKUCIIEHHUS. COEeIMHEHUN (OKCUAOB, THUIPOKCUIOB U COJel
Comu mapranua (VIl), 3aBucCuUMOCTh UX OKHCIUTENBHBIX CBOMCTB OT | MapraHiia) B 3aBUCUMOCTH OT CTETIEHU OKHCIICHUS
Cpenbl pacTBopa. Maprasua
J. OxucnuTenpHble CBOMCTBA IEPMAHIaHaTa KaJlus

1q Keneszo u ero | [lonoxxenue B nepuoanveckor cucreme 3neMeHToB Jl. 1. MenneneeBa | XapakTepru3oBaTh KEJI€30 IO €ro IMOJOKEHUIO

COEIMHEHUS U CTpOEHHUs aToMOB Jkene3a. Ero @usnueckue M XUMHUECKHE | B MEPHOAMYECKON CUCTEME JJIEMEHTOB

cBoiictBa. HaxoxneHnue B mpupoje, nonydenue (uyryHa u cranu) u | JI. 1. MenneneeBa U CTpOEHHMIO  aTOMOB,
IIPUMEHEHHUE KeIe3a. ¢du3nyeckre U XUMHUYECKHUE CBOWCTBA, MOJIyYeHHE
[TomyueHnue, cBoicTBa M TNPUMEHEHUE BAXKHEHIIMX COEIUWHEHUH | (YyryHa W CTajlu) U IPUMEHEHHUE JKeje3a U €ro
xene3a(ll) u (l1): oxcumoB, rHAPOKCHIOB, coieit. KOMIUIEKCHBIE | CILUIABOB.
COCUHEHMU XKees3a. IIporao3zupoBats CBOMCTBA BAKHEUIIINX
JI. Konnekmus sxene3ocoepxkamux pys, 4yyryna u cranu. [lomydenue | coequHeHuil (OKCHIOB M THAPOKCHIOB Kele3a)
HEPACTBOPUMBIX THUIPOKCHUIOB JKejle3a M M3yYEeHUE HX CBOICTB. | B 3aBUCUMOCTH OT CTENIEHU OKHCIIECHUS XKele3a.
ITonyyeHne KOMIIJIEKCHBIX COEIMHEHUM JKeme3a PacniosnaBath katuonsl sxenesa(ll) u (111)

I [TpakTnueckas Pemienne skcnepuMeHTaNbHBIX 3amad 1o Teme «llomyyeHue | DkcnepuMEHTATBHO MOJIYy4YaTh HauOoiee

pabora 10 COEIMHEHUI METAJUIOB U MCCIIEA0BAaHNE UX CBONCTBY pacnpocTpaHEHHbBIE COEIMHEHUS METAJIJIOB
Y U3y4aTh UX CBOWMCTBA
14 [IpakTrueckas Pemienne skcnepuMeHTaNbHBIX 3a7ady 1o TemaM «Metamiel» | BeicTpanBaTh milaH  aHaiM3a  KaueCTBEHHOTO
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pabora 11 u «HemeTamib

cocraBa COGI[I/IHGHI/Iﬁ METAIJIOB 1 HEMETAJIJIOB

lu O6o006uenne u BrimonHenue TeCTOBBIX 3aJaHMi HAa 3HAHUE CTPOSHUS, (PU3MUYECKUX | BBIMOIHATH TECTHI M YIPaXXHEHHUS, peLIaTh 3a/1a4u
CUCTEMATU3aLHs Y XUMHAYECKUX CBOMCTB, IOJYYEHHE W IPUMEHEHUE METAJUIOB U HUX | I10 TEME.
3HaHUH 110 TEME COCIMHEHU. [TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHKEHHIM
«Meramb» [ToaroroBka Kk KOHTPOJIBHOM paboTe B YCBOCHUU TEMBI.
KoppektupoBarb CcBOM 3HaHUS B COOTBETCTBUU
C TUIAHUPYEMBIM PE3yJIbTaTOM
lu KonTtponbHast padora 7 mo teme «MeTaymib»
1y O06o0011eHre U cucTeMaTU3alus 3HAaHUN 0 Kypcy o0IIel XuMUu
lu Wroroas KoHTpoOJIBHAS paboTa Mo Kypcy o0IIel XUMUu
4q Pe3epBHOe Bpemsi
1024 | UToro
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OcHamenue y4e0HOro npouecca
YMK «Xumus. 10 kaace. Yriuy0a¢HHbIN yPOBEHDb)
1. Tabpuensan O. C. Xumus. 10 kmacc: yueb. mocoOue mis oOiieoOpa3oBar. OpraHU3aLMMA:
yray6. yposenb / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocBemienue,
2020.
2. I'abpuensan O. C. Meroandeckoe nocobue k yaeouuky O. C. ['abpuensna u np. «Xumus. 10
knacc. Yrmyonéunsiii ypoenb» / O. C. IN'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.:
IIpocsemenue, 2020.
YMK «Xumus. 11 kiacc. Yriay0JéHHbIH YPOBEHb)
1. Ta6puensan O. C. Xumus. 11 kmacc: yueb. mocoOue miisg oOiieoOpa3oBar. OpraHU3aLMMA:
yriny6. ypoBenb / O. C.T'abpuensn, U. I'. Octpoymos, A. H. JIéBkun, C. A. CnankoB. — M.:
IIpocsemenue, 2020.
2. I'abpuensn O. C. Meroauueckoe nocobue kK yueoHuky O. C. I'abpuensna «Xumus. 11 xnacc.
Yraoy6onéuusiii  ypoenb» / O. C.Tabpuensa, W.I. OctpoymoB, C.A.CnamkoB. — M.:
[Tpocsemienue, 2020.
Hugpopmayuonnwie cpeocmea

Humepnem-pecypcol Ha pyccKom A3biKe

1. http://www.alhimik.ru. ITpeacraBiaeHbI clieayroIne PyOPHKH: COBETHI AOUTYPUCHTY, YUUTEITIO
XUMHH, CIIPABOYHHK (0YCHH OOJbINasi OoA00pKa TaOIHI] U CIPABOYHBIX MAaTEpHUAJIOB), BecEnas
XUMHSI, HOBOCTH, OJIMMITHA]IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUN ).

2. http://www.hij.ru/. XKypuan «Xumusi U )KH3HBY» TOHATHO U 3aHHMATEIBHO PAcCKa3bIBaeT 000

BCEM MHTCPECHOM, UTO IMPOUCXOANT B HAYKC U B MUPEC, B KOTOPOM MbI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexrponHblii XypHan «XUMHKH ¥ XUMHS», B

KOTOPOM IMIPEACTABIICHO MHOXCCTBO OIIBITOB II0 XWUMMHHU, 3aHUMAaTEIbHOMN HH(bOpMaHHH,
MO3BOJISAIOMICH YBJICUb YYCHHUKOB SKCHepHMeHTaﬂbHOﬁ YacCTbIO ITPEAMCTA.

4. http://c-books.narod.ru. BceBo3amoskHas TuTepaTypa Mo XUMHUH.

5. http://1september.ru/. )Xypuan ans ydurteneid U He TOJbKO. BoOIbIIOE KOIMYECTBO padOT

YYCHUKOB, B TOM YHUCJIC U UCCIICAOBATCIIbLCKOI'O XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKOIbHBIA TOPTaT CO CChUTKAMU

Ha 00pa3oBaTeNbHBIC CANTHI 110 XHMHH.

7. www.periodictable.ru. COopHHK cTaTeii 0 XMMHYECKHUX 3JEMEHTaX, HILTFOCTPUPOBAHHBIN
AKCIEPUMEHTOM.

B pamkax HanmonanbHOro npoekra «O0pazoBanue» ¢ 1 centsiops 2021roqa B MBOYCOII Ne
11  naumHaer  QyHkuuoHupoBaTh LleHTp  oOpa3oBaHUsS ~ €CTECTBEHHO-HAy4yHOW U

TEXHOJIOTHYECKOM HampaBieHHocTel «Touka poctay. OcHaIIeHHE NIKOJIBHOTO KaOWHETa XUMUHU
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COBPEMEHHBIMH HIpUOOpaMH M 0OOPYLOBaHMEM IO3BOJMT KAaYeCTBEHHO H3MEHHUTH IPOIEcC
oOyuenust xumuH. KolndecTBeHHBIE SKCIEPHUMEHTHI IO3BOJIAT TONYy4aTh JOCTOBEPHYIO
UHOPMALIKIO O MPOTEKAHUH TE€X WJIM MHBIX XMMHUYECKHX MPOLIEccax, O CBOMCTBax BemiecTB. Ha
OCHOBE MOJIY4YE€HHBIX IKCIEPUMEHTAIBHBIX JaHHBIX 00y4yaeMble CMOTI'YT CaMOCTOSITENIBHO JIE/1aTh
BBIBOJIbI, 0000IIaTh pe3yJbTaTbl, BBIABIATH 3aKOHOMEPHOCTH, 4YTO OJHO3HA4YHO Oyner
CIOCOOCTBOBAaTh  IOBBIIIEHMIO  MOTHBAalMM  OOY4YeHMsI LIKOJIBHUKOB. lMcmosb3oBaHue
COBPEMEHHOT0 O0OpYAOBaHUS Ha YpPOKaXx XHWMHUHU TIO3BOJMT pa3BUBaTh y OOYdYaIOIIMXCS
€CTECTBEHHO-HAYYHYI0, MaTeMaTH4eCKyl, HH(OPMAIMOHHYIO I'PaMOTHOCTh, (OPMHUPOBATH
KPUTHYECKOE M KPEaTUBHOE MBIIIJICHUE, COBEPIICHCTBOBATH HABBIKM €CTECTBEHHO-HAYYHOU
HAlpaBICHHOCTH, a TaKKe IPAKTHYECKOHl OTpaboTkM yueOHOro marepuana o ydeOHOMY
npeamery «XuMus».

Temaruueckoe mnanupoBanue 10-11 kimacc ecmotpu punoxenue 1
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TemaTtndeckoe nnaHMpoBaHue

Ne T'ema Coaep:xxanue IleneBas yctanoBka ypoka | Kou-Bo| Ilianupyemele pedyabTarhl| HMcmoian3oBanue
n/n 4acoB o0opynoBaHuUs
1. MeToAbI HAYYHOI'0 MO3HAHUSA
1. Xummueckoe JlaGopaTopHBIi OMBIT 3HaTh METO/IbI HAYYHOI'O 1 YMeTh ¢dopmynupoBarbJlaboparopHbie

[I03HAHUE U €r0 «QKCTIepUMEHTAIbHAS [T03HAHUS. CUIOTE3y, pa3padaThiBaTh IUIAHBECHI,
METOBL. [IPOBEPKA TUIIOTE3BI. IToHuMaTe B3aMMOCBS3b eé SKCIIEPUMEHTAJIbHOMHArpeBaTebHas
JKCTIEPUMEHT — Onpenenenue copep>kanrs  |METOJ0B HAyYHOTO ITO3HAHMUS. [IPOBEPKHU. IIJIUTKA
BEIYLIMI METOL KkapOOHaTa KaJbIIHs B YMeTb pa3inudarhb YMeThb HMHTEPIIPETUPOBATD
HAYYHOTO MO3HAHUS [PA3IMYHBIX 00BEKTaX» TEOPETHUECKHE U pe3yJbTaThl
OKPY’KaroIEro Mupa SKCIIEPUMEHTAIIbHBIE METOBI SKCIIEPUMEHTAIILHOTO

HCCIIEIOBAHUS nccienoBanus, (GpopMyIHpoBaTh

BBIBO/TBI
2. |KauecTBeHHOE [IpakTHueckoe 3aHsTHE YMeTb pa3inu4arhb 1 YMETb 3KCIIEPUMEHTAIbHO HaTuux

ONpPEACTICHUE «Ormpenesnenne TCOPETUICCKHUC U JI0Ka3bIBATh 3IIEMEHTHBIA COCTAB|TEMIIEPATYPHI
YIJIepoaa, BOIOPOAa [Ka4eCTBEHHOI'O COCTaBa SKCIIEPUMEHTAIIbHBIE METOBI HCCIIEQYyEMOI'O BEIIeCTBA Ha TEPMOIIAPHBIH,
1 XJIOpa B OpPraHUYECKOTO BEUIECTBA»  |UCCIIEIOBAHHA. OCHOBAHUM Ka4E€CTBEHHBIX CIIUPTOBKA
OPraHNICCKUX YMETh peaIn30BbIBATH ILIAH peaxkuit
BCIICCTBAX SKCIIEPUMEHTaIbHOU

[IPOBEPKU TMIIOTESHI,

HHTEPIPETUPOBATh

pe3yibTaThl

SKCIIEPUMEHTAIILHOTO

HCCIIEOBAHUS

2. Oprannyeckas XuMHus
3. [Monydyenue stueHa/labopaTopHBIN ONBIT 3HaTh CBOICTBA ITHIICHA. 1 'YMeTh NOoIy4aTh ATHIICH JaTtuuk pH,

u  um3ydeHue  eroj«B3amMozelcTBre 3THICHA C (BBISIBIIATH YUCOHYIO neruapaTanuei 3TaHona, CIIUPTOBKA
CBOMCTB [pacTBOPOM IIEpMaHIaHaTa pobieMy, pearaTs e SKCIIEPUMEHTAIbHO JIOKA3bIBATh

KaJIUsI»

BO3MOYKHOE 00BSICHEHUE, ITPO
BEPSTH BBIIBUHYTOE
PEANOIOKEHHIE
HKCTIEPUMEHTATBHO

MPUHAIJIC)KHOCTh OTUJICHA K
HEIIPEACIbHBIM COCANHCHUAM




OneiT «CpaBHEHUE
TeMIeparyp KUIEeHUs

'VYMETB BBISABIATE U OOBACHATE
3aBUCHUMOCTE CBOIICTB

FOMOJIOTHYECKOMY PSY.
OOBACHITH 3aBUCUMOCTH

[Tonyuenue JIaGopaTopHBIii OIBIT 3HATh CBOMCTBA allCTHIICHA YMETh OJIy4aTh aleTUICH Hatunx pH
alieTWIeHa u «B3aumoneiicTBue aneTuieHa KapOHMIHBIM CITOCOOOM,
N3yYCHHE €TO C pacTBOpPOM II€pMaHTaHATa SKCIIEPUMEHTANBHO JI0KA3HIBATh
CBOWCTB KaJIHsDY [IPUHAJIEKHOCTH alleTUICHA K

HEIpeIeIbHBIM COeTHHEHUSIM
HccnenoBanue OmeiT «CpaBHEHHE 3HATH (U3WUECKHE CBOKWCTBA Hayuurtbcs onpenensite JaTunku
(hm3ngecKkux TeMITepaTyphl KUITEHUS [IpeIeIbHBIX OJTHOATOMHBIX TEMIEPaTypPhl KUIIEHUS CIIUPTOB,[TEMITEPATYPhI
CBOMCTBA CIIMPTOB  |0THOATOMHBIX CITUPTOB. CIIUPTOB. [IPUHAICKAIINIX K OTHOMY (TEepMOpPE3UCTOPHBIH

7 TePMOTIAPHBIN),
OaHs

cBO¥icTBa (heHosIa

«BrusiHEe HUTPOTPYII Ha
KHCIIOTHBIC CBOWCTRA
(dhenoma»

(deHonma. YMeTb CpaBHUBATH
KHCIIOTHBIE CBOMCTBa
CIHUPTOB, (PEHOJIOB U UX
[IPOU3BOJHBIX

CpaBHUBATb KHUCJIIOTHLIC
CBOICTBa BCIICCTB U 0OBSICHATE
Ha6J'IIOI[aCMI>IC pas3ianiusd

30MEPOBY. CIUPTOB OT UX XUMHUYECKOTO TEeMIIepaTypbl KUIICHUS CIIUPTOB [KOMOMHUPOBAHHAS
OnbIT «M3ydeHne ucrapeHust |CTpOeHHs OT uKCJIa aTOMOB yriepoja B [1abopaTopHas
OpPraHUYECKUX BEIIECTB» MOJIEKYJIE, OT CTPOCHHUS
YIJIEPOAHOIO CKEJeTa JUls
H30MEPOB.
OOBSCHATH U3MCHEHHE
TEeMIEPaTyphl P UCTIAPEHUU
cnupTa, 3pupa u KUIKOro
aJIKaHa
[Tonyuenue JlaGopaTopHBIii OIBIT 3HATh CIIOCOOBI MTOYICeHUS Hayuuthcs onpenenars [Tpubop s
QJIBJICTHIOB «TernoBoii 3 (eKT peakiu (aabaeruaoB TeT10BOH 3 deKT peakuun OKHCJICHUS CIIHpTa
OKHCJICHUS 3TaHOJIA OKHCJICHHS 3TaHOJIa HaJ MEIHBIM
KHCJIOPOIOM BO3/1yXa KaTaJln3aTopoM,
BBICOKOTEMIIEPATYP
HBII JaTYUK
(Tepmomnapa)
XHUMHUYECKHE JlaGopaTopHBIii OIBIT 3HaTh XUMHUYECKUE CBONCTBA Hayuuthcs skcrnepuMenTansHo  Jlarduk pH




Np

No I'ema Coaep:xkanue IleneBasi yctaHoBKa ypoka | KoJ-Bo| Ilianupyemsble pe3yibTaThl| HMcnojab3oBaHue
n/n 4acoB o0opynoBaHuUs
8. dusuueckue JIabopaTopHEIi OIBIT 3HaTh (U3WUECKHE CBOKWCTBA 1 Hayuurtbcs skcnepumeHTabHO  [JlaTunk
CBOICTBa «CpaBHEHUE TeMIIepaTyp KapOOHOBBIX KHCIIOT. CPaBHMBAThH TEMIIEPATYpPhI TEMIEPaTyphl
KapOOHOBBIX KHUCIIOT |[JIABJICHUS YUC- U TNPAHC- OOBSCHATH 3aBUCUMOCTh [TaBJICHUS] KAPOOHOBBIX KUCIIOT |(TEPMOPE3UCTOPHBIN
30MEPOBY. TEMIIEPATYP IUIABICHUS 1 O0BACHATH HAOJIIO1aeMble
JlaGopaTopHBIii OMBIT KapOOHOBBIX KHCJIOT OT UX paznuuuns. OnpeaenuThb
«OrpeneneHne TeMnepaTypsl [ XUMHUYECKOTO CTPOEHUS TEeMIEepPaTyphl IIIaBIEHUS
[IJIABJICHUS] CTEAPUHOBOM U CTEapUHOBOX U NAJIBMUTUHOBOM
MaTbMUTHHOBON KHUCIOT» KHCJIOT; YCTAHOBUTh, MOYKHO JIH
HCITOJIb30BaTh JaHHBIN
MoKa3aTelib (TeMIlepaTypy
TUTaBJICHUS) JUIs
UICHTH(PUKALIUN STUX KHCIOT
9. Xummueckue JlaGopaTopHBIii OIBIT 3HaTh XMMUYECKUE CBONCTBA 1 Murepnperuposats pesyasraTsl [[latunk pH, marumk
CBOICTBa «Ormpenesnenne KapOOHOBBIX KHCIIOT. u3Mepenuii pH u 3JIEKTPOIPOBOTHOCT
KapOOHOBBIX KHCJIOT [PJIEKTPONPOBOHOCTH U pH  |OOBSACHITH 3aBUCIMOCTD SIIEKTPOIPOBOTHOCTH u
pacTBOpa yKCyCHOM KHCIIOTHBIX CBOWMCTB pacTBOpPOB, JeNaTh BHIBOJBI O
KHUCIOTB. JIabopaTopHblii  [KApOOHOBBIX KHCIIOT OT UX CHJIE UCCIIEYEMBIX
onbIT «/3yuenue cuisl XUMHUYECKOT0 CTPOEHUS 3JIEKTPOJINTOB, B YACTHOCTH O
OJIHOOCHOBHBIX KapOOHOBBIX cuJie KapOOHOBBIX KHCIIOT
KHCITOT»
10, |Oraensubie JIabopaTopHEIH OIBIT 3HaTh CBOMCTBA OTIEIbHBIX 1 MN3meputs pH BbITaHHBIX Haruuk pH I
[IpeICTaBUTENN «Pacnio3HaBaHHME PaCTBOPOB  |IPECTABUTEINCH KapOOHOBBIX PacTBOPOB OPTraHUUYECKUX
KapOOHOBBIX KUCIIOT |OPTaHUYECKMX KUCIIOT» K1CIO0T. OOBSICHATH KHCIIOT, HA OCHOBaHUU
3aBUCHUMOCTb X CBOMCTB OT [TOJIy4YE€HHBIX PE3yJIbTaTOB
XUMHUYECKOT0 CTPOEHUS HACHTU(PHUINPOBATH OEH30HHYIO,
CAIMLIMIIOBYIO M IIIaBEJIEBYIO
KHCITOTBI
11, |CpoiicTBa cnoxHbIX 3HaTh CBOICTBA CIOMXKHBIX 1 [osyunTh IKCIIEpUMEHTANbHElE J1aTdiK pH

5¢upoB

JlaGopaTopHBIii OIBIT
«LLlenouHO THAPONN3 dTHIIA-
LeTaTa»

3¢upoB. OOBACHATH
HATPaBJICHHOCTh PEAKIU
THIPOJIN3a CIIOKHBIX 3)UPOB

JaHHBIC O 3aBUCHUMOCTH pH
PacTBOpa IIcJI049u OT BpECMCHU B
MIponeccce ruApojinia




B KHCIIOHN U IIEJIOYHOM cpenax

ci0HOTO 3¢upa. OOBICHUTH
[OJTyYCHHBIC PE3yIbTATHI

12. |CpoiictBa JIabopaTopHEIi OITBIT 3HATH CBOMCTBA IpeIeTbHBIX 3y4nTh OCHOBHBIE CBOMicTBa  J1aTuMK pH
MIpEeACIIbHBIX aMHHOB [«CpaBHEHHE OCHOBHBIX aMUHOB. YMETh CPaBHUBATh MpeieTbHBIX aMUHOB. Y METh
CBOMCTB aMMHaKa CBOMCTBA aMHHOB CO OOBSCHSTH Pe3yIbTATHI
METUJIAMUHA» CBOMCTBaMH aMMHUaKa usmepenus pH pactBopoB
aMMHaKa ¥ peAeIbHBIX aMIHOB
13. |CgoiictBa JIabopaTopHEIi OIBIT 3HaTh CBOICTBA M3yuuTh OCHOBHBIE CBOMCTBA Hatunk pH
APOMAaTHYCCKUX «3ydeHne 0CHOBHBIX apOMaTHYECKUX aMUHOB. AHWINHA. YMETh OOBSICHATH
aMUHOB CBOMCTB aHUIIMHAY YMeTb CpaBHUBATh CBOMCTBA pe3yabTaThl u3Mepenusa pH
APOMATUYECKUX U PacTBOPOB COJICH aMMOHUS,
MpeACIbHBIX AMHHOB CO MPEACIbHBIX U apOMAaTHUYECKIX
CBOMCTBaMH aMMHaKa aMHHOB
14. |CgoiictBa JIaGopaTopHBIii OIBIT 3HaTh CBOICTBA OKcnepUMeHTaNIbHO onpeaenuts|latunk pH, matuuk
AMHUHOKHCIIOT «OrpeneneHne cpesl AMHUHOKHCIIOT. YMETh pH pacTBOpOB aMHHOKHUCIIOT.  DIIEKTPOIIPOBOJIHOCT
PacTBOPOB aMUHOKHCIIOT».  [0OBSICHATH 3aBHCUMOCTD MccnenoBath B3aUMOACHCTBUE (U
JIaGopaTopHBIii OIBIT CBOKMCTB aMUHOKHCJIOT OT MX a-aMHUHOKHCIIOT C
«KucnorHeie cBOMCTBa CTPOCHHS COCTMHCHHMSMH MCIIH U ITUHKA.
AMHHOKHCIIOTY Ha ocHoBaHMM MOTy4YEHHBIX
PKCTIEPUMEHTATBHBIX JaHHBIX
YCTaHOBHUTH 3aBUCHMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB
AMHHOKHCIIOT OT BX
XUMUYIECKOTO CTPOSHUS
15, WMcenenosanne JIaGopaTopHBIii OIBIT 3HaTh COCTaB, CTPOCHUE U Hayuutbces sxkcnepumenTanbHo [JlaTunk

CBOMCTB IIJITaCTMAacce

«OrmpeneneHne TemMreparyp
pa3MArdeHus! MOJIMMEPOB»

CBOICTBA CHUHTETUYCCKHX
IOJINMCPOB

ONPEAENATH KOJIMYECTBEHHBIE
XapaKTEPUCTUKH ITOJIUMEPOB,
XapaKTepU3YIOLIUX UX
PKCITyaTallMOHHbIE CBOMCTBA, B
YACTHOCTU TEMIIEPATYPhI
pa3MATrYeHus

TeMIIepaTyphl
(TepmoniapHbIif)




No I'ema Coaep:xkanue IleneBasi yctaHoBKa ypoka | KoJ-Bo| Ilianupyemsble pe3yibTaThl| HMcnojib3oBaHue
n/n 4acoB o0opynoBaHuUs
3. O0mas xuMus
16. [3aBucumocts OJKCIIepUMEHTAIbHOE 3HaTh 3aBUCUMOCTH CKOPOCTH 1 'YMeTh nony4ats KHHeTH4ecKue (MarauTHas
CKOPOCTH PEAKIMH OT |0IIpEeICHNE MOPSAAKOB|PEAKIIMN OT KOHIIEHTPAaLuu TaHHBIE M HHTEPIIPETUPOBATH MX [MEIIaKa
KOHIIEHTPAIUH CKOpOCTH XUMHUYECKOMpearupyomnux BeuiecTB TUTSL OTIpEeIeNIEHUs TTIOPSIKOB
pearupyronmx [peakiuu CKOPOCTH peaKIiu
17. Basucumocts JKCIepUMEHTaIbHOE 3HaTh 3aBUCUMOCTh CKOPOCTHU 1 YMeTh nony4ats KuHeTuueckue (Tepmope3ncTopHblit
CKOPOCTH PEAKLHH OT |OIIPEe/ICIICHUE [peakuy OT TEMIIEPATYPHI. TaHHBIE M UHTEPIIPETUPOBATH UX [TaTUUK
TEMIIEPATYPEI TeMIIEPaTypHOTO YMeTh NpUMEHSTh st pacuéra kodpduumeHTa TEMIEePaTypHl,
KO3 pHIIMEHTa CKOPOCTH SMIUPUIECKOE TPABUIO Bant-I'odda u sneprun MarHuTHas
peakiuu (KodhhuIreHTa Bant-I'odda u ypaBHeHHEe AKTHBAITUU MeIlaaKa, OaHs
Bant-I'odda) u saeprun AppeHuyca s OIpeIeeHUs KOMOMHHPOBaHHAS
AKTHUBALlUU CKOPOCTH XUMHUYECKOH nabopatopHas
peaKLny IpH pa3IuIHON
TeMIEpaType
18. PacTBopeHue kak/labopaTopHBI OIBIT 3HaTh, KAKHE MPOIIECChI 1 YMETh SKCHEPUMEHTAIILHO TepMope3ucTOpHbII
¢busuko-xumuueckuii |« TemnoBoit a3 et [IPOTEKAIOT IPU PACTBOPEHUH OTIPEICIIUTH TETIOBOH APPEKT |IaTIUK
IpoLecc PacTBOPCHHUS BEIICCTB B BEIIECTB. pacTBOPEHHS HEOPTaHUYECKUX | TEMIICPATypPhl
BOJIC» YMeTh 0OBSCHSTH TETIOBbIC BEILECTB: CEPHOU KUCIIOTHI,
A GEKTHI, COMPOBOKAAIOIIHE THJIPOKCHU/IA HATPUS M HUTpaTa
PacTBOpPEHHE BEIIECTB AMMOHUS
19. PactBopsl, JIabopaTopHBIif OIBIT YMETh UCIIONb30BaTh 1 YMETbh 3KCIIEPUMEHTAIbHO Tepmope3ucTopHbIi
pPacTBOPUMOCTh «M3y4yeHne 3aBHCUMOCTH [TOHSTHE «PACTBOPHMOCTH OTIPEAETISATH 3aBUCMOCTh JATIAK
[PACTBOPUMOCTH BEIIECTBA OT |IJIs OMIPEIEIeHUS [PacCTBOPUMOCTH TEMIEPATYPHI,
TeMIIEPaTypbD» HACBIIIEHHBIX U HEOPTraHWYECKUX BEIIECTB OT  [3JIEKTPOIUINTKA U3
HEHACBIIIIEHHBIX PaCTBOPOB. TEMIEPATypBI KOMILIEKTa
'YMeTb OOBACHATH BIUSHUE KOMOWHHUPOBaHHON

Pa3NUYHbIX (PaKTOPOB Ha
PaCTBOPUMOCTH BEILIECTB

nabopatopHoi 6aHI




BbIJJAHHBIC BEIIECTBA CHIILHBIMU
WK C1a0BIMH DIIEKTPOIUTAMU

20.  |®orokomopmme- DKCIIEPUMEHTAITBHOE [ToBTOPUTE M 000OMINTH YMETh ONpeieIsiTh Jlatuuku
TpUUIECKOE oIpeliesieHNe KOHLIEHTPAlluK [3HaHUS O PacTBOPax, KOHLIEHTPALMIO OKPAIIEHHbIX  |ONTHYECKOM
oIpeiesieHNe MOHOB ME/IM B BBIAAHHOM crioco0ax BBIPAXKEHUS X NOHOB IUIOTHOCTHU 525 HM 1
KOHIICHTpAITIH pacTBope coCTaBa, MOJISIPHOU (hOTOKOJIOPUMETPHUICCKUM 470 uM,
PacTBOPEHHOTO KOHLIEHTPALH METOAOM cnekTpodoTomerp,
BEILIECTBA PacTBOPEHHOTO BELIECTBA BECHI
T1a00paTOpPHEIE,
OropeTKa,
aBTOMaTHu4ecKast
MHUKPOTIHIIETKA
MIEPEeMEHHOT0
00béma Ha 100 —
. 11000 mxn .
21.  [Kpucramnoruapa JlaGopaTopHbIil OIBIT 3HaTh CBOMCTBA Hayuutbcst onpenenars TepMope3ucTOpHBIN
THI «OnpeneneHue TemIOBOr0  [KPUCTAJUTOTHAPATOB, TeIUI0BoH 3¢ (eKT peakuu JTATINK
hddexra oOpa3oBaHUs 0cOOEHHOCTH UX 00pa30BaHUs 00pa3oBaHUs TEMIIEPATYPHI,
KPHCTAIJIOTHAPATOB U3 KPUCTAITIOTHAPATOB U3 MarHuTHas
0€3BOIHBIX COJIEH» 0€3BOIHBIX COJIEH MeIlajKa,
11a00paTOpHBIE BECHI
22.  |IIpomecc JIaGopaTopHBIi OITBIT 'YMeTh OOBSICHATH Onpeaenutb U3MEHEHHE JaTuuk
AIIEKTPOJINTHYECKON [«3aBUCHMOCTh (PMBUKOXMMHYECKHE OCHOBEI RIIEKTPOIPOBOAHOCTH MPH 3JIEKTPOIPOBOJAHOCT
Aucconranvn PJICKTPOIIPOBOTHOCTH MIPOLIECCOB, MPOTECKAIOIIMNX pacTBOPEHHUH Ta3000pa3HOTO Hu
[pPacTBOpa OT PACTBOPUTEISDY  |IpH TUCCOLMALIUH XJIOPOBOAOPO/IA B Pa3IMUHBIX
QJIEKTPOJIUTOB pacTBOPHUTENAX,
WHTEPIPETUPOBATH MOTY4YECHHEIE
pe3ynbTaThl
23.  |Crenens JlaGopaTopHBIil OIIBIT Pa3BuTh pecTaBICHUsS O Ha ocHoBanun JlaTank
aneKTponuTHueckor |«CribHbIE U cialbie CTETIIEHH IEKTPOJIUTHUECKON SKCIEPUMEHTAIBHOTO JIEKTPONPOBOAHOCT
JTUCCOLIUALNH. BIEKTPOJIUTEDY mucconnanyu. [loBTOpuUTh 1 N3MEpeHUsI u
CunbHbIE U c1a0ble 0000MINTH 3HAHUS O CUIIBHBIX JIEKTPONPOBOJHOCTH pacTBOPOB
3JIEKTPOJIUTHI 1 cnaObIX JIEKTPOJIUTAX OTIPENIeNIUTb, SBISAIOTCS JIN




Teopemuueckoe 6sederue

YMeTb cpaBHUBATH CBOMCTBA
KOJIJTOWTHBIX Y MICTHHHBIX
pPacTBOPOB, KOJIOUIHBIX
pacTBOPOB U
rpyOOAMCIIEPCHBIX CUCTEM

HaOII01aEMOE
cBeTopaccenBaHue, 3pdexr
Dapanes—Tunnans

No I'ema Coaep:xkanue IleneBasi yctaHoBKa ypoka | KoJ-Bo| Ilianupyemsble pe3yibTaThl| HMcnojib3oBaHue
n/n 4acoB obopyaoBaHus
24. HMonnoe JIaGopaTopHBIii OIBIT 3HATh MOHATHE «MOHHOE 1 YMeTh cpaBHUBATh U O0BSICHSITH Hatank pH

[IPOM3BEIEHUE BOJBI. [«3aBUCHUMOCTh KOHILIEHTPALH [IPOU3BEAECHUE BOJIBI». Y METh 3aBucuMocTb pH pacTBopa ot
Bonopoausrit HOHOB BOJIOPOJIA OT CTETIEHU |0OBSCHSTH BIUSHUE KOHIIEHTpaH claboii u
MoKa3arTeib PacTBOpa [pa30aBIeHUs] CHILHOTO U pa3NUYHBIX (PaKTOPOB Ha CUJIIBHOM KUCIIOT
pH CJ1a00T0 AIEKTPOIUTA BOJIOPOIHBIN TIOKA3aTeNb
pacteopa
25. KonmykTomMeTpuueck |[IKCIepUMEHTaIBHOE [ToBTOPUTH U 00OOIIUTE 2 YMETh ONpeneiaTh Hatuuk pH, natunk
o€ U oIpe/ieNieHre KOHLICHTPAIUU |3HAHUS 00 JIIEKTPOIUTAX, KOHIICHTPAIHIO CJIA0BIX KUCTIOT |IIEKTPONPOBOAHOCT
[IOTEHI[UOMETPUYECK [MIOHOB MEJU B BBIJIAHHOM 3IIEKTPOJIUTUYECKOU B OKpAIIEHHBIX PaCTBOPaxX Y, MarHUTHas
0€¢ TUTPOBaHUE pactBope JUCCOLIALNY, PEAKLIUAAX METONAMHU Melllaika, OopeTka,
HOHHOTO OOMEHA, KOHyKTOMETPUYECKOTO U aBTOMaTU4eCKas
BOJOPOJHOM I10Ka3aTese [OTEHIIUOMETPUYECKOTO MUKPOITUIIETKA
TUTPOBAHUS [IEPEMEHHOTO
o0Bvéma Ha 100—
1000 mx
26. Konaykromerpuueck [JlabopaTopHslif OnbIT [ToBTOPUTH M 06OOIIUTH 1 IIpuMeHnTH METON IPAMOI HaTuux
Wit METOx «IIpsamoe 3HaHUs 0 PU3KKO- KOHyKTOMETpUU IS 3JIEKTPONPOBOIHOCT
ONpEEICHUS KOHJIyKTOMETPHUYECKOE XUMUYECKUX OCHOBAX ONpEIEICHUS KOHLEHTPAUUU ||
KOHIICHTpaLuu OIpeJeTICHUE KOHIIEHTPALMU |[IPOLECCOB, IPOTEKAOIINX XJIOPUA HATPUs B BOJHOM
BEILECTBA COJIK B PaCTBOPE» [IpY IUCCOLUALIIN pactBope
3JIEKTPOJIUTOB
27.  |Komnomassie JlaGopaTopHBIii OIBIT 3HaTh MOHATHE «KOJJIOUIHBIE 1 MccnenoBath ONTHYECKUE TypOunumerp
PacTBOPBI «OnTudeckne cBOMcTBa pacTBOpBI». 3HATH CBOMCTBA CBOMCTBA KOJJTIOMIHBIX (IaT4nK ONTHYECKON
KOJUIOMJTHBIX pacTBOPOB» KOJUIOMJTHBIX PaCTBOPOB. pacTBOpOB. YMETh OOBSACHITH  MYTHOCTH)




28. Koarymsauus. JlabopaTopHBINA OTBIT 3HATH IOHATHE W3yunTh Koarynupyrouiee Typbunumetp
Koarynupyromee «Koarynupyroniee 1eCTBUE |[«KOATYIISALIHD. NeHCTBHE Pa3IMYHBIX HOHOB Ha |(IATYMK ONTHYECKON
JIeHCTBHE pa3IMYHBIX HOHOB)» [ToBTOpPUTH 1 0600IIUTE TUPO30JIb TUAPOKCHA JKENe3a |MYTHOCTH),
DJIEKTPOJIMTOB 3HAHUS O TUCIIEPCHBIX (mn DIIEKTpHYECKast

CHUCTEMAX, KOJUIOMIHBIX IUIATKA (U3

pacTBOpax, UX arperaTUBHON KOMIUIEKTa

YCTOHYHBOCTH nabopaTopHOI
OaHm), OIOPETKH

29.  |OkucnurensHo- JlaGopaTopHbIii OIBIT [loBTOPHUTE M 00O0OIIUTH Ha ocHOoBaHwM aHanmm3a Hatumk pH
BOCCTaHOBUTENbHBIE |«3MeHenue pH B xone 3HaHUS 00 OKHCIUTEIBHO- n3MeHeHus pH ycTaHOBHTH
peaKun OKHCJIUTENNBHO- BOCCTAaHOBUTEIBHBIX HAIpPaBICHHOCTh MPOTEKAHUS

BOCCTaHOBHUTEIBHBIX peaknusaX, BaXKHEHIINX M3y4aeMbIX OKHCIUTEIBHO-
peaknuin OKHUCIIUTENSIX U BOCCTAHOBUTEIBHBIX IPOLIECCOB
BOCCTAHOBUTEIAX. Y METH
MpeJICKa3bIBaTh COCTaB
MPOAYKTOB OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM

30.  [Xumnueckue JlabopatopHbIit OIBIT|3HATH PUHITUIIEI Pa0OTHI W3yuuts nporiecc paboTh JaTank
HCTOYHUKHU TOKaA. «Pabora CBHHIIOBOI'OXUMHYCCKHUX NUCTOYHUKOB CBHHIIOBOT'O aKKyMYJIATOpPA, HaIpsKCHU,
AKKYMYJIATOPBI AKKYMYJISTOPa» TOKa. YMETh OOBSCHSITH [MIOHUMATh, KAKHE PEAKUN WCTOYHUK ITUTAHUSA

MPOILIECCHI, MPOTEKAOIIUE MTPH MPOTEKAIOT TIPH €ro 3apsiJKe U [1abopaTOPHBIA
3apsKe U pa3psike paspsiike
AKKyMYJISITOPOB

4. Heopranuueckass XuMus

31l.  |[FamorenoBomoposs!l. |JTaGOpaTOPHbIiT OMBIT [ToBTOPUTH U 06OOIIHUTE [IpoBecTu JlaTunk
Conn «CpaBHHTENBHOE 3HAHUS O KOHAYKTOMETPHUIECKHE JJIEKTPOTIPOBOIHOCT
TraJIOTCHOBOAOPOAHBIXOIIPEICIICHME PACTBOPUMOCTH [FaJIOT€HOBOI0OPO1aX, O COJIIX M3MCEPEHHUA U HA OCHOBAHUU Y, MAarHUTHAas
KHCIIOT rajJloreHU7IoB cepedpar TaJI0T€HOBOOPOTHBIX KHUCIIOT MOJTy4YEeHHBIX JAHHBIX CPABHUTH MEIIaJIKa

pacTBOPUMOCTB XJIOPH/A,
= % =

32. Cepnas kucnota u e€JlabopaTopHBbIii OIBIT [ToBTOPUTE M 000OMINTH WccenenoBath 0COOCHHOCTH Jlatunk
COJIA «B3aumojiericTBue 3HAHUA O CBOMCTBAX CEPHOU MPOTEKAHUS PEAKIINT 3JIEKTPOITPOBOTHOCT

TUAPOKCHIAa Oapusi C CEPHOI  [KUCIIOTHI, €€ COMIX HEUTpaJIM3aLUU MEXY W, MAarHUTHAs
KHCIIOTOM» pacTBOpaMH CEpHON KUCIIOTH M [MeIlalika, OI0peTKa
pacTBOpamMu r'HApOKcHaa Oapust




’KU3HU. Moroninie u
YUCTAILUE CPEJICTBA

XO3SIMCTBEHHOTO U
TyaJIETHOT'O MbLJIa,
CUHTETHYECKHNX MOIOIIHNX
CpPENCTB»

MOBEPXHOCTHO-aKTUBHBIX
BeniectB ([TAB). YMmeTh
00BACHATH MOIOIIEE JEUCTBUE
[TAB

pe3ynpTaToB u3Mepenus pH

pacTBOPOB Pa3IMUHBIX MOKOIINX

CPEJICTB ClIEaTh BBIBOJ 00 UX

SKCIUIYaTallMOHHBIX CBOMCTBAX

Koa-Bo Hcnoan3oBanue
Tema Copepxanne IleneBast ycTaHOBKA ypoKa ILnanupyemble pe3yJibTaThl
n/n 9aCOB 000py10BaHUSA
33. [Keneso, ero JlabopaTopHEIit OIBIT [ToBTOPUTE M 00OOMINTH 1 HccenenoBath mporiecc JlaTank gaBieHwMS,
CBOICTBa «OKucneHne xene3a Bo 3HaHUS O CBOMCTBAX keje3a JIEKTPOXUMHUYECKON KOPPO3UHU |TaTUMK KUCIOpOa
BJIQ)KHOM BO3/IyXE» JKene3a Ha BO3/AyXe
5. Poib XMMUM B )KM3HH YeJIOBEKA
34.  [Xummus B JlaGopaTopHBIii OIBIT [ToBTOPUTH U 060OIIUTE 1 Ha ocHoBanuu ananuza Jatunk pH
MOBCETHEBHOM «HccaenoBanue pacTBOPOB  [3HAHHUS O CBOMCTBAx




[InanupyeMble pe3y/bTaThl H3yYeHUs] YUeOHOT0 peaMeTa « XHMUS» HA YPOBHE CpPeIHero
0o01ero o6pa3oBaHus

Boinycknuk na y2nyonéHnom ypoene Hayuumcs.
— NOHUMAamb XAMUYECKYI0 KapTHHY MHpa KaK COCTaBHYIO YacTh IEJIOCTHONH HAyYHOW KapTHHBI
MUDA;
— packpvieamv POIb XUMUU U XMMHUYECKOTO IMPOMU3BOACTBA KAK MPOU3BOAUTEIBHON CHIIbI
COBPEMEHHOT'0 00IIeCTBa;
— popmynuposams 3HaUCHNE XUMHUHU U €€ TOCTHKEHUIN B IIOBCETHEBHOM KU3HU YEJIOBEKA;
— ycmawnasnueams B3aMMOCBSI3M MEXK1Y XUMUEH U IPYTUMH €CTeCTBEHHBIMU HayKaMu;
— popmynuposams niepuonudeckuit 3akon J[. . MeHneneeBa u 3aKOHOMEPHOCTH MU3MCHECHU B
CTPOCHUU U CBOMCTBAX XMMHUYECKHX DJIEMECHTOB H O6paSOBaHHBIX UMK BCHICCTB Ha OCHOBC
NEePUOANYECKON CHCTEMBI KaK IrpaduuecKoro oToOpakeHus MepruoJuIecKoro 3aKoHa;
—  ¢opmyruposams OCHOBHBIE TIOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUS OPTaHUYECKUX
coenuHeHuit A. M. BytnepoBa, packpeieamb OCHOBHBIC HAIPABICHUS STON YHHBEPCAIbHOU
TCOpHUU — 3aBHCHMOCTU CBOMCTB BEIICCTB HE TOJIBKO OT XHMMHYECKOI'O, HO TakKXE€ H OT
AJIEKTPOHHOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS W WLIHOCMPUpOsams WX TpPUMEpaMH U3
OpPraHUYECKON 1 HEOPTraHNYECKON XUMUU;
— apeymenmupoeams YHUBEPCAJIbHBIA XapaKTep XUMHUECKUX MOHITHUN, 3aKOHOB U TEOPUN IS
00BSICHEHUS COCTaBa, CTPOEHUS, CBOMCTB U 3aKOHOMEPHOCTEN OOBEKTOB (BEILIECTB, MaTEPHUAJIOB
U TIPOIIECCOB) OPTaHUYECKOM U HEOPTaHHUUECKON XUMUU;
— xapaxkmepuzoeams S-, P- ¥ O-37€MEHTBI MO WX TOJIOKCHUIO B MEPUOJMUYCCKON CHCTEME
J. . MeHnneneena;
— Knaccuguyuposams XUMUYECKUE CBSI3U U KPUCTAIUTMUECKUE PEILETKU, 00BACHAMb MEXAHU3MBbI
ux 00pa3oBaHUs U 00KA3bl8amsb AUHYIO PUPOTY XUMUUYECKUX CBSI3el (KOBaJeHTHOM, HOHHOM,
METaJUINYECKOH, BOAOPOAHOI);
— 00vACHAMb TPUUYUHBI MHOrooOpa3us BEIIECTB Ha OCHOBE MPUPOJIbI SBICHUN H30MEpHH,
TOMOJIOTHH, aJNIOTPOTIHH;
— Knaccuguyuposams XUMHUECKHUE PEAKIIMU B HEOPTaHMYECKOW M OPraHUYECKOW XUMHH O
pa3IMYHBIM OCHOBaHUSIM W yCmaHasniueams CIenu(uKy TUIIOB peakiui OT oOmiero dvepes
0COOEHHOE K ETUHUIHOMY;
— Xapakmepu3o8ams TUAPOIU3 KaK creU(UIHbII 0OMEHHBIN MPOIECC U pacKpbleéans €ro poilb
B JKMBOM U HEXKUBOW MPUPOJIE;
— Xxapaxkmepu3zo8ams SJIEKTPOJIU3 KaK CHEUU(PUYHBIA OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIHN

mponeccC U €ro MpPakKTUICCKOC 3HAYCHUC,



— Xapaxkmepuzo8ams KOPPO3UI0 METAIOB KaK OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIN MPOIECC H
npeoaazams CIOCOOBI 3aIIUTHI OT HEE;

— onucvléamb TPUPOAY MEXAHU3MOB XHMHUYECKUX PEAKIHH, MPOTEKAIOIMUX MEKIY
OpPraHUYeCKUMHU M HEOPTaHUYECKUMH BEUIECTBAMHU;

— Knaccuguyuposams HEOPraHMUECKUE U OPTaHUYECKUE BEIECTBA MO PA3IMYHBIM OCHOBAHUSIM;
— Xapakmepu3z06ams OOIINE XMMUYECKHE CBOMCTBAa BAXXHEWIIMX KJIACCOB HEOPTaHUYECKUX H
OpPraHUYeCKUX COCIMHEHUH B IJIaHe OT OOIIEro Yepe3 OCOOCHHOE K eIMHUYHOMY;

—  UCNOIb306amb 3HAKOBYIO CHUCTEMY XHUMHUYECKOTO S3bIKa Ui OTOOpaKCHHs COCTaBa
(xumuaeckue GopMyIbl) U CBOUCTB (XMMUYECKHUE YPABHEHHUS ) BEIICCTR;

— UCNONIb308amMb TIPABUIIA ¥ HOPMBI MEKTYHAPOIHON HOMEHKIIATYPHI JIJIsl Ha3BaHHUU BEIIECTB 110
dbopMynaM 1, HAOOOPOT, IS COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (OPMYI COSAMHECHHIA
110 UX HA3BaHUSIM;

— 3Hamb TPUBUAIBHBIC HA3BaHUS BAKHEHIIMX B OBITOBOM M IPOU3BOJCTBEHHOM OTHOIICHUH
HEOPTaHMYECKUX M OPTaHNYCCKHUX BEIICCTB;

— Xapaxkmepu306amb CBOWCTBA, MOJTYYCHUE U TMPUMEHEHUES BOKHEUIIINX MPEICTABUTEIICH TUIIOB
U KJIACCOB OPraHWYECKHX COCJAMHEHHH (TIPeACTbHBIX, HEMPEACIbHBIX M apOMaTHYECKHX
YIJIEBOAOPOAOB,  KHUCIOPOACOACPKAIIUX U a30TCOJACPXKAIIMX  COCINMHCHHMW, a  TaKxkKe
OHMOJIOTMYECKH AKTUBHBIX BEIIECTB);

—  YCMaHaeIueams 3aBUCUMOCTh OSKOHOMHKH CTPAaHBl OT JOOBIYHM, TPAHCIIOPTHPOBKU U
nepepadOTKU YIrIIEBOIOPOIHOTO ChIPhs (HEPTH, KAMEHHOTO YIJISl M IPHUPOTHOTO T'a3a);

— DOKCIEPUMEHTAIBHO no0meepicoams COCTaB M CBOMCTBA BaXXHEWIIMX MpeCTaBUTENEH
W3YYCHHBIX KJIACCOB HEOPTaHWYECKHX W OPTraHMYECKHX BEMIECTB C COOJIOJCHUEM TIPaBHII
TEXHUKU O€30MacHOCTH JUIsl pa0OThl C XHMHYECKUMH BEHIECTBAMH M JIAOOPATOPHBIM
o0opynoBaHueM;

— Xapaxkmepu3o06ams CKOPOCTh XUMHUYECKOW peakIuu U e€ 3aBUCUMOCTh OT pPa3IMYHBIX
(hakTopoB;

— OnuUCkIBAMb XUMUYECKOE PAaBHOBECUE H 1pediaeamsb CIOCOObI €r0 CMENICHHS B 3aBHCUMOCTH
OT pa3INyYHbIX (AKTOPOB;

— npouzsooums Ppacdy€Thl 1O XUMHUYECKHMM (opMmyrdaM W ypaBHEHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUH MEXKy YIaCTHUKAMU XUMHUYCCKUX PEaKIINi;

— Xapaxkmepu3zoéams BaXXHEHWITNE KPYMHOTOHHA)XKHBIE XHMHYECKHE IPOU3BOJICTBA (CEpHOM
KHUCTIOTHI, aMMHaKa, MeTaHoja, TNepepaboTKu HedTH, KOKCOXMMHUYECKOTO MPOU3BOJICTBA,
BOXHEHIINX METATyPrHUeCKUX TMPOU3BOJICTB) C TOUKH 3pPEHUS XUMH3Ma MPOIIECCOB,
YCTPOMCTBA BAKHEHIIMX aIllapaToB, HAyYHBIX MPUHITHIIOB TPOW3BOJCTBA, IKOJOTHYCCKOW W

9KOHOMHYECKOH 11e7IeCO00Pa3HOCTH;



— cobarwodams TIpaBUIA SKOJIOTHYECKOW O€30MaCHOCTH BO B3aMMOOTHOIICHHUSIX C OKPY>KaroIIei
Cpeoii Mpu OO0paIeHNH ¢ XUMHYECKUMH BEIIECTBAMH, MaTepHUaIaMH | MPOLIECCaMHU.
Buinycknuk na y2nyonénnom ypoene noayuum 603MONCHOCMb HAYUUMbCA:

— UCNONb308amb METOAbl HAYYHOTO T[I03HAHUS TMPU BBIIOJHEHUU MPOEKTOB U y4eOHO-
HCCJIEIOBATEIbCKUX 3a7]a4 XUMHUECKON TeMaTUKH;

— NpocHO3UpO6amb CTPOCHHE U CBOWCTBA HE3HAKOMBIX HEOPraHMYECKUX M OPraHUYECKUX
BEILIECTB Ha OCHOBE aHAJIOTUH;

— NPOCHO3UPOBAMb TEUCHHE XUMUYECKHUX IIPOIECCOB B 3aBUCUMOCTH OT YCIOBHUI MX MPOTEKaHUS
U npeodnazams ciocoObl yIpaBlIeHUs STUMHU MIPOLIECCaAMU;

— ycmamasenueams BHYTPUTIPEIMETHBIC B3aWMOCBSI3M XHMHUU Ha OCHOBE OOIIMX IOHSTHM,
3aKOHOB U TEOPHM OPraHUYECKOW W HEOPraHMYECKOM XHMHUU W MEXIIPEIMETHbIE CBS3U C
bu3uKOol (CTpoeHHME aTOMa W BEIIECTBA) M OMOJOTHEH (XMMHUYECKas OpraHu3aIus >KHU3HU U
HOBBIC HAIPABJICHUS B TEXHOJIOTUU — OMO- U HAHOTEXHOJIOTHH);

—  packpvigamsv  POJb  TIOJYYCHHBIX XMMHUYECKMX 3HaHMM B Oyaymed  ydeOHOM
¥ Ipo(heCCUOHATILHON JIEATCIILHOCTH,

— npoexmuposéams COOCTBEHHYIO 0O0pa30BaTENbHYIO TPACKTOPHUIO, CBA3AHHYIO C XHUMHEH, B
3aBHCUMOCTH OT JIUYHBIX MPEANOYTCHUN U BO3MOXKHOCTEH OTEUECTBEHHBIX BY30B XUMUYECKOM
HaIpaBJICHHOCTH;

— apeymeHmupoéams €IWHCTBO MHUpPa BEIIECTB YCTAHOBJICHUEM T'€HETHYECKOW CBSI3U MEKIY
HEOPraHMYECKUMHU U OPTaHUYECKUMU BEIIECTBAMU;

— 61ademb XUMHYECKHM S3BIKOM Kak (DaKTOpOM YCHENIHOCTH B MPo(dhecCHOHANBHOM
NesTeTbHOCTH,

— Xapakmepu3oeéams CTAHOBJIEHWE HAYYHOW TEOPUU HA TPHUMEPE OTKPBITUS MEPUOTUIECKOTO
3aKOHA U TEOPUH CTPOCHHUS OPTraHMYECKUX U HEOPTaHUYECKUX BEIIECTB;

— NpuHUMams ydacTue B MPOGUIBHBIX KOHKypcax (KOH(PEPEHIHUAX, OTUMIINAaX) Pa3IuuHOTO
YpOBHsI, aJ€KBaTHO OyeHusams PE3yNbTaThl TAKOTO Yy4YaCTUA U NPOEKMUpo8ams TMyTH
MOBBIIICHUS PEAMETHBIX JOCTHKCHHIA,

— KPUTHUYECKU OMHOCUMbCA K TICEBJAOHAYYHOW XMMHYECKOW WHGpOpMaIUU, MOIydyaeMol u3
pa3HbIX UCTOYHHUKOB;

— noHUMams TI00ATBHBIE TIPOOJIEMBI, CTOSIIIIUE TIEPE] YeTOBEYECTBOM

(9KOJIOTHYECKHUE, YHEPTETUUECKHE, CBIPBEBBIC), U npediiacams MyTH UX PEIICHUS, B TOM YUCIE U

C IIOMOIIIbIYO XUMHUH.






