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

102 yaca B 10 k1. 1 102 yac B 11 K.

1. IlnaHupyemble pe3yJibTAThI

Memanpeomemuvimu pe3yibmamamu 0OCBOCHHS BbIMTYCKHUKAMH CTYIIEHH CPEIHETO (IIOIHOTO)

o01iero o0pazoBaHus Kypca XUMUU SIBIISIOTCS:

1) wucnonvzosanue yMeHUI Y HABBIKOB Pa3IMYHBIX BHJIOB [T03HABATEIBHOM JCATEILHOCTH, IPUMEHEHUE
OCHOBHBIX METOJIOB IO3HAHMS (CHCTEMHO-WH(POPMAIMOHHBIA aHaJN3, HAOJIOJCHUE, M3MEpCHHE,
MPOBEJICHUE 3KCIIEPUMEHTA, MOJCIMPOBAHUE, HMCCIICIOBATENbCKAS JESITEIBHOCTD) UIA HU3YYCHUS
Pa3IMYHBIX CTOPOH OKPYXKAKOIIEH IEHCTBUTEIBHOCTH;

2) enadenue OCHOBHBIMH HHTEIUICKTYAIbHBIMH ONEpAIUAME: (OPMYJHMPOBKA THUIOTE3, aHAIU3 M
CHHTE3, CpaBHEHHE W CHCTEMaTH3alus, OOOOINEHHE W KOHKPETU3allUs, BBISIBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBS3€H U MOMCK aHAJIOTOB;

3) nosuanue 0OBEKTOB OKPYKAIOIIETO MHUPa OT OOIIETO Yyepe3 0COOCHHOE K ¢IMHUIHOMY;

4) ymenue reHEPUPOBATH UJICH U OINIPEICIISITh CPEICTBA, HEOOXOAUMBIC [T KX peajH3alliiy;

5) ymenue ompenenaTh LENW M 33Ja4d JICATCIBHOCTH, BBIOMpATh CPEACTBA peaM3allK ICTH U
MPUMEHSTh UX Ha TPAKTHKE;

6) ucnonvzosanue PazIUYHBIX UCTOYHUKOB JJISI TOJNYYCHUS XUMHYECKON HH(OpMAIMu, MOHHUMaHHE
3aBHCUMOCTH COJIepKaHHus U (POpMBI TpENCTaBICHUS MHPOPMAIMU OT Iielicll KOMMYHUKAIMH U
ajpecara;

7) ymenue TPOIYKTUBHO OOLIATHCS WM B3aMMOJICHCTBOBAThH B IPOLIECCE COBMECTHOHM JEATEILHOCTH,
VYUTHIBATh MMO3HUIMH JPYTUX YIACTHUKOB JCATEIHHOCTH, 3(PPEKTUBHO pa3pemaTh KOHPIHUKTHL;

8) eomoerocmsb 1 CIOCOOHOCTH K CAMOCTOSITEIBHON HHPOPMAIIMOHHO-TT03HABATEIBHOM JIESITEIbHOCTH,
BKJIFOYass yMEHHE OPHUCHTHPOBATHCS B Pa3IMYHBIX HCTOYHUKAX HH(DOpMAMH, KPUTHUYECKU
OLICHUBATh U MHTEPIPETUPOBATH HH()OPMAITHIO, ITOJTyYaEMYIO U3 Pa3IIUYHBIX HCTOUHHKOB,

9) ymenue UCNONB30BATh CPEACTBA MHPOPMAIIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHH (manee —
UKT) B pemieHun KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AI[MOHHBIX 337a4 C COOJIO/ICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHHUKHU O€30MaCHOCTHM, T'MTHMEHBI, pecypcocOepexeHHs, NpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

10) gradenue SI3BIKOBBIMH CPEIICTBAMH, BKJIFOUYAs U SI3bIK XUMHU — YMEHHUE SICHO, JIOTUYHO U TOYHO
W3JaraTh CBOKO TOYKY 3PEHUs, WCIOJBH30BATH aJIEKBAaTHBIE S3BIKOBBIE CPENCTBA, B TOM YHCIE H
CUMBOJIbHBIE (XUMUYECKUE 3HAKU, HOPMYIIBI U YPABHEHUS).

Ilpeomemmuvimu pezynomamamu U3y4eHns XUMUHU Ha yri1yOJIEHHOM YpPOBHE Ha CTYIIEHU CPEIHET0
(moxHOTO) 00I1IeT0 00pa30BaHUS SBISIOTCS:

1) suanue (nonumanue) Xapaxmepmvix NPUZHAKOBEANCHEUWUX XUMUYECKUX NOHAMULL: BEIIECTBO,
XUMHUYECKHUI 3JIEMEHT, aTOM, MOJIEKYyJa, OTHOCUTENbHbIE aTOMHBIE U MOJIEKYJISIPHBIE MAacCChl, HOH,
M30TOMbI, XUMUYECKasi CBA3b (KOBAJICHTHAs MOJISIpPHAS W HEMONsApHas, HMOHHAs, MeTallndecKas,
BOJIOPOJIHAS), AJIEKTPOOTPHUIIATEIBHOCTD, AIJIOTPONHS, BaJCHTHOCTh, CTENEHb OKUCICHUS, MOJIb,
MOJISIpHAsT ~ Macca,  MOJSIpHBIA ~ 00BEeM,  BemlecTBa  HOHHOTO,  MOJIEKYISIDHOTO W
HEMOJICKYJISIPHOTOCTPOCHHS, PACTBOPBI, DIIEKTPOIHUTHI W HEIJIEKTPOJUTHI, DIIEKTPOIUTHICCKAS
IMCCOIMAIUS, THUAPOJN3, OKHCIUTEIh W BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHHE,
ANEKTPOJIN3, CKOPOCTHXUMHUECKON PEaKINK, KaTalu3aTopbl U KaTalinu3, 0OpaTUMOCTh XUMHYECKHIX
peakiuii, XUMHYECKOE paBHOBECHE, CMEIICHHE paBHOBECHs, TEIUIOBOM »3(dexr peakium,
YIJIIEPOAHBIN cKeneT, PyHKIMOHANbHAS TPYyIMa, u3oMepus (CTPYKTYpHas W MPOCTPAHCTBEHHAs) U
TOMOJIOTHS, OCHOBHBIE THUIBI (COSAMHEHMsS, PA3JIOKEHUS, 3aMelIeHHs, OOMeHa), BHUJbI
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(rugpupoBaHUs U JETHAPUPOBAHUSA,  TUApATallMM W JETUApPATALHUM,  MOJUMEpPU3AUN
U JICTIOJMMEPU3aLUH, MOJUKOHAECHCANU U U30MEPHU3aLNHU, KATATUTHYECKUE W HEKATATUTUYECKUE,
TOMOTEHHBIE W TETEPOTCHHBIE) W Pa3sHOBUIHOCTH ((pepMeHTaTHBHBIC, TOPEHUS, STepUUKAINH,
KpeKHHra, pu(OpPMHUHTA) peakliuii B HEOPraHWYECKOH M OPraHWYeCKOW XHMHH, TOJUMEPHI,
OMOJIOTMYECKH aKTUBHbBIE COCAUHECHHUS,

2) ebisAGIeHUe G3AUMOCEA3U XUMUHECKUX NOHAMUUUIL OOBSCHEHUS COCTaBa, CTPOCHHS, CBOMCTB
OTJIEIbHBIX XUMHUYECKHX O0OBEKTOB U SIBIICHUH;

3)npumeHenue OCHOBHBIX NONONCEHUU XUMUYECKUX Meopuli:TEOPUU CTPOCHUSI aTOMa U XUMUYECKOU
CBA3M, INEPUOJUYECKOTO 3aKOHA W MEPUOAMYECKOM  CHCTEMbl XHUMHUYECKHUX  DJIEMEHTOB
J. 1. MenneneeBa, TEOpUM  DJIEKTPOJIMTHUYECKOM  JUCCOLMALMM,  IPOTOHHOM  TEOpHUH,
TEOPUUCTPOEHUSI OPraHUYECKUX COCAMHEHUHM, 3aKOHOMEPHOCTEM XUMHUYECKOM KMHETHKUA — IS
aHaJM3a COCTaBa, CTPOCHHUS U CBOKCTB BEILIECTB U IPOTEKAHUSA XUMUUYECKUX PEAKLIUI;

4) ymenue Knaccugpuyuposams HeOpraHUIECKUE U OPraHUYCCKIE BEIIECTBA

10 Pa3JIMYHBIM OCHOBAHUSIM;

5) ycmanoenenue e3aumoceésnzeil. MEXay COCTaBOM, CTPOCHHEM, CBOWCTBAMH, MPAKTUYCCKUM
MIPUMEHEHUEM U MOJTYYEHUEM BaKHEUIINX BEUIECTB,;

6) 3manueocnos xumuueckou HomeHKiamypvl (TPUBHAIBHOW U MEKIYHAPOIHOW) U yMeHue
Ha3BaTh HEOPraHMYECKHUE U OPTAHUYECKUE COSIMHECHHMSI 110 GOopMYyJie, 1 HA00OPOT;

7) onpedenenue:BaICHTHOCTH, CTEIICHU OKHUCJICHUS XHMHYCCKHX 3JIEMEHTOB,3apsIOB HOHOB;BUI0B
XMMHYECKHUX CBSI3€M B COCIMHEHUSX M THUIIOB KPUCTALIMYECKUX PEMIETOK;IPOCTPAHCTBEHHOTO
CTPOEHUS MOJIEKYJI; TUIA THAPOIU3a U XapaKTepa Cpelbl BOJHBIX PACTBOPOB COJIEH; OKHUCIUTEIA
Y BOCCTAHOBUTEJIS;IIPOIIECCOB OKHUCJIEHUS W BOCCTAHOBJICHUS, NPUHAMJICKHOCTH BELIECTB K
pPa3IMYHBIM KJIACCAMHEOPIaHMYECKUX W OPraHUYECKUX COCAMHEHHUI; TOMOJIOTOB U H30MEPOB,;
TUIIOB, BUJIOB U Pa3HOBUIHOCTEN XUMHUECKUX PEAKIIMU B HEOPraHUYECKON U OPraHM4e€CKON XUMHUH;
8) ymenue xapaxmepuzoeamo.:

— S-, p- 1 d-3J1eMEHTHI 110 KX TOJIOKEHHUIO B Tiepuoanueckoiicucteme J[. 1. Menneneena;

—0011I1Me XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAILIOB;

—XHMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOBHEOPTaHMYECKHUX W OPraHMYECKUX COEAUHEHHU B IUIAHE
00111eT0, 0COOEHHOI0 U € JUHUYHOTO;

9) obwscHenue:

—3aBUCUMOCTU CBOMCTB XMMHUYECKUX 3JJIEMEHTOB M HUX COEAUHECHHUMOT MOJIOKEHUS DIIEMEHTA B
nepuoanueckoit cucreme/l. 1. Menneneesa;

—IPUPOJIbI XUMUUECKON CBS3H (MOHHOM, KOBAJIEHTHOM,METAIITUYECKO, BOJIOPOAHON);
—3aBUCUMOCTH CBOWCTB HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTBOT UX COCTAaBa U CTPOCHUS,
—CYIIHOCTH M3YYEHHBIX BUJOB XMMHYECKHUX PEAKIUI:IEKTPOIUTUYECKON AUCCOUUALIMN, HOHHOTO
00MeHa,0KHCIIUTETbHO-BOCCTAHOBUTEIHHBIX;

—BIIUSIHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOMPEAKIIMU U HA CMEIICHHE XUMHUYECKOTO
paBHOBECHS,

— MEXaHU3MOB IIPOTEKAHUS PEAKLIMI MEXY OPraHUYECKUMHU U HEOPTAHUYECKUMU BEILIECTBAMY;

10) ymenue:

— COCTaBJAATb YPAaBHEHHUSI OKHUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIMK C IIOMOLIBIO METoAa
ANEKTPOHHOTO OallaHca;

— IIPOBOJIUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

— MPOBOJIUTH XUMHUYECKUHN IKCIIEPUMEHT (J1abopaTopHbIE U MPAKTUYECKUE pabOThI) C COOII0IEHUEM

TpeOoBaHUH K IpaBUIaM TEXHUKU O€30MacCHOCTH NP padoTe B XMMUYECKOM KabuHeTe (J1abopaTopuH).



JINYHOCTHBIE pe3yJIbTaThI

Ilampuomuueckoeo 6ocnumarnus

1) IEHHOCTHOT'O OTHOILEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HaCIlIeMIO,
MOHMMAaHHMS 3HAYCHUSI XUMUYECKOHN HAayKH B )KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIa/ICTh
JOCTOBEPHOH MH(OpMAIIHEH 0 MEePEOBbIX JOCTHKEHHUAX U OTKPHITUSX MUPOBOW U OTECUYECTBEHHOM
XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

I'pasicoanckozo eéocnumanust

2) npeACTaBIECHUs O COLMAIBHBIX HOPMaX U MPaBUJIaX MEXINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE,
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OOILIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIe10BaTEIbCKOH,
TBOPYECKOH M JPYTrUX BUIAX AEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOH 1A TEIbHOCTH
IIPU BBINOJIHEHUH y4eOHBIX, 1I03HABATEIbHbIX 33/1a4, BHIITOJTHEHUU XUMHUECKUX IKCIIEPUMEHTOB,
CO3JIaHUH Y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMOIIOHMMAHHUIO M B3aMMOIIOMOIIH B MTPOIECCE ITOM
yueOHOH 1esTebHOCTH; TOTOBHOCTH OIICHWBATh CBOE MOBEIEHUE U TIOCTYIKHA CBOUX TOBApHUIIEH C
[IO3ULMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN IOCTYIKOB;

Llennocmu nayuno2o nosHanus

3) MUPOBO33pEHYECKUX MIPEJICTABICHUN O BEILIECTBE U XUMUYECKON PEaKUU, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIISIFOIIMX OCHOBY JUISl IOHUMaHUS CYIIIHOCTH Hay4HOMH
KapTUHbI MUPA; IPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IPUPOAbI, B3aUMOCBSI35X
4eJIOBEKA C IIPUPOJHON CPENloil, O POJIM XMMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MTOJIy4YeHHE HOBBIX 3HAaHUH 110 XMMHUHU, HEOOXOJJUMBIX
111 OOBSICHEHUS Ha0JII0JaeMbIX TIPOIIECCOB U SIBICHUH;

5) mo3HaBaTenbHON, HHOOPMAIIMOHHON M YUTATEIBCKOM KYIBTYphI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMM, CIIPAaBOYHOU JIUTEPATYPOH, JOCTYIHBIMU
TEXHUYECKHMH CPeACTBaMHU MH()OPMAIIIOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K 00YUECHHUIO U MO3HAHUIO, TH0003HATEIbHOCTH, TOTOBHOCTU M CIOCOOHOCTH K
caM000pa30BaHMIO, IPOEKTHON M UCCIIEA0BATENBCKOM AeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

DopMHUpPOBaHUS KYJIBTYPHI 310POBbs

7) 0co3HaHUs IEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 MKU3HU, OCO3HAHUS MOCIIEICTBUN 1 HETIPUATHUS BPEIHBIX MPUBbIUEK (YIIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KypEeHHUsI), HEOOXOIUMOCTH COOJTIOZICHUS TTpaBuil 0€30MacHOCTH TIPH
oOpallleHuu C XUMUYECKMH BEILIECTBAMU B OBITY U PEaTbHOM KU3HU;

Tpyoosozo eocnumanus

8) uHTepeca K MPaKTHUECKOMY U3Y4YEHUI0 Ipodeccuil U Tpyia pa3IudyHOro poja, yBaxXeHHue K Tpy1y U
pe3yJibTaTaM TPYIOBOM JEATEIBHOCTH, B TOM UMCIIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHUN T10
XUMHHU, OCO3HAHHOTO BbIOOpa MHMBHIyaIbHON TPAEKTOPUU MPOIOJIKEHUsI 00pa30BaHUs ¢ yUETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTE;
yCHenrHoM mpohecCuOHATBHOMN IeATeTbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUN; TOTOBHOCTh
a/1IanTHPOBaThes B MpodeccroHalIbHOM cpefie;

IKon02uuecko2o 60CnNUmMaHus

9) ’K0JIOTUYECKH 11€J1eCO00Pa3HOr0 OTHOUIEHHSI K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €&
CYIIECTBOBAHUS, TOHUMaHUS IEHHOCTH 3[J0POBOTO U OE30I1aCHOTr0 00pa3a >KU3HU, OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY M MICUXUYECKOMY 37I0POBbIO, OCO3HAHUS [IEHHOCTH
coOJI0IeHHS TTPaBUII 0€30MTaCHOTO MOBECHUS ITPU PabOTE C BEIIECTBAMH, a TAK)KE B CUTYallUsX,
YTPOXKAIOUIUX 310POBBIO U KU3HU JIIOJIEH;



10) cnocoOHOCTH MPUMEHATD 3HAHUSL, IOJy4aeMble IPU U3YYCHUH XUMUH, [T PEeLICHUs 3a/ad,
CBA3aHHBIX C OKPYKAIOLLEH IPUPOJIHOM CPEIOH, TIOBBILLIEHUS YPOBHS 3KOJIOIMYECKON KYJIBTYPBI,
0CO3HAHMA TTI00ANBHOTO XapaKTepa 3KOJIOIMYECKUX MPo0IeM U IMyTel UX PEIIeHus! TOCPEICTBOM
METO/0B XUMHH;

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

2.Coaep:kanue Kypca
Kypc u€Tko nenurtcs Ha ABE 4aCTH COOTBETCTBEHHO rojiaM o0ydeHus: opraHudeckyro xumuio (10 kiacc)
u obmyro xumuto (11 kmacce).
Kypc 10 knacca HaunmHaeTcs CO 3HAKOMCTBA C IPEIMETOM OpPraHUYECKONM XHMHUHU, U3YyYEHUS! TEOPHUU
CTPOEHUS OpraHuyeckux coenuHeHuii A. M. BytiepoBa u ruOpuau3aniy aTOMHBIX opOuTaneil. 3ateMm
paccMaTpUBAIOTCS KITACCU(UKAIS OPraHMYECKUX COCIMHEHUH, MPUHLIUIIBI UX HOMEHKJIATYPHI, a TAKXKe
KJaccu(uKalus peakuii B OpraHn4eckoil XuMHH.
IlepBoHaya/bHBIE TEOPETUYECKUE 3HAHUSA JAAlle€ MHOTOKPAaTHO 3aKpEIUIAIOTCS W Pa3BUBAIOTCS IIPU
U3Y4YECHHUH KJIACCOB OPraHMUYECKUX COEAMHEHUH OT YIVIEBOAOPOJOB [0 a30TCOAEPIKAIINX COCAUHEHUN U
IIOJINMEPOB.
Takoe nocTpoeHne Kypca Mo3BOJISET B MOJIHOM Mepe HE TOJIbKO IIUPOKO MCIIONIb30BaTh JE€IyKTHUBHBIN
noaxoJ B o0yyenuu xumuu 10 kinacca, HO M peanu3oBaTh HJICI0 T€HETHUECKON CBA3M MEX]y KilaccaMmu
OPraHUYeCKUX COCTUHECHUM.
Ocoboe BHMMaHHE B Kypce€ OpPraHMYECKOW XHMHUH YACJICHO CIIOKHBIM I TIOHUMAaHUS BOIPOCAM:
B3aMMHOMY BJIMSHUIO aTOMOB B MOJIEKYJIaX, B TOM 4YMCIE JUIS NPEACKa3aHUs CBOWCTB COCIUHECHMIA;
MEXaHU3MaM UM 3aKOHOMEPHOCTSIM MPOTEKaHMs XHMHUYECKHUX pPEaKUHUH, YTO HEoOXOOUMO JUIs
IIPOrHO3UPOBAHUA IPOAYKTOB; IPOCTPAHCTBEHHOMY CTPOEHHUIO YIVIEBOJOB, AMUHOB, aMUHOKHCIIOT,
0€JIKOB U HYKJIEMHOBBIX KHCIIOT.
Kypc 11 knacca HaunHaeTcs C PacCMOTPEHMs CIOXKHOIO CTPOEHMsSI aTOMa Ha OCHOBE KBAaHTOBO-
MEXaHUYECKUX IPEJCTaBICHUNA O CTPOEHUM €ro sfapa U 3JEKTPOHHON OOO0JIOUKH, a TAKXKE SIEPHBIX
peakuuii. Takas Teopernyeckas 6a3za MO3BOJIIET HA APYrOM YPOBHE U3YUUTh MEPUOJNYECKUIN 3aKOH U
MEPUOINYECKYIO CUCTEMY XUMUUYECKUX 31eMeHTOB /l. 1. MeHneneeBa u €€ pa3 OUEHUTh €ro Hay4HbIN
IIOJIBUT, HA HECKOJIBKO JECATHIETUIN ONEPENAHUBILErO HAYYHYIO MBICIIb.
3aTeM M3y4aeTcsl CTPOECHUE BELIECTBA, OCHOBHBIEC THUIIBI XMMHUYECKOHN CBA3H. 3HAHUS yYalIUXCs «XUMHUU
B CTaTHUKE» JOMOJHSIOTCSA CBEACHUSIMHM O KOMIUIEKCHBIX COEOUHEHMSIX U JUCIIEPCHBIX CHCTEMAax.
JlornuHo nanee paccMaTpUBAIOTCS] TAKUE TOMOT€HHBIE CHCTEMbI, KaK PaCTBOPBI U CIIOCOOBI BBIPa)KEHUS
KOHIEHTPALlUU B HUX.
N3ydyeHne oCHOB XMMHUYECKOW TEPMOJMHAMUKHU, MOHITUNH 00 3HTAIBIMM U SHTPOIUH, 3aKOHOB ['ecca,
MO3BOJISIIOT Ha 00Jiee BHICOKOM YPOBHE M3YYMTh 3aKOHOMEPHOCTH IPOTEKAHUSI XUMUYECKUX PEeaKIUi 1
(U3UKO-XMMHYECKHUX MPOIIECCOB.
XUMUYECKHE PEaKIMU B paCTBOpPaX paccMaTPUBAIOTCS TaKK€ HAa HOBOM TEOPETHYECKOM YPOBHE IOCIIE
BBEJICHUS IIOHATHA O BOJOPOJHOM IIOKa3aTele M H3Y4YEHHs] NPOTOJIMTUYECKOW TEOPUM KHUCIOT U
ocHoBaHUN. OOOOIIAIOTCS CBEJCHUS O HEOPraHWYECKUX M OPraHMYECKHUX KHCIOTaX U OCHOBAHUSAX B
CBETE MIPOTOJIUTUYECKON TEOPUH U TEOPUHU JIEKTPOIUTHUECKON TUCCOLMALINY, a TAK)XKE COJIEH B CBETE
TEOPUH IEKTPOJIIUTUUECKON AUCCOLUALINH.
OTtnenpHas TaBa MOCBAILEHA OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIM MpOIleccaM, B TOM YHCIE METOAaM
COCTaBJICHUS] YPaBHEHHM U AJIEKTPOJIN3Y, KOTOPbIE Ba)KHBI JUIsl YCHEIIHOM clladyl UTOTOBOTO 3K3aMeHa.
bonbiioe BHUMaHKE B 3TOH IlaBe yJENEHO U XMMHUYECKUM HCTOYHHKAM TOKa, 0€3 KOTOPBIX CIIOKHO
MPEICTaBUTh COBPEMEHHOE OOLIECTBO.



X¥UMHS HEMETAUIOB M METAJJIOB, BAXHEWIIMX MPEICTaBUTENIEH 3THUX KJIACCOB BELIECTB M HX
COEIMHEHMI U3y4aeTcsl B CUCTEME (COCTaB <> CTPOEHUE <> CBOICTBA <> IPUMEHEHNUE <> MOJIyYEHUE <>
HaXO0XJECHUE B IPUPOJE) U PACCMATPUBETCS B €UHON CBSI3U OPraHMYECKON M HEOPTaHUYECKOU XUMUHU.
Taxkum oOpa3zom peanusyercst TJlaBHasl Hes Kypca — €IHHCTBO JKMBOTO M HEXHBOI'O MaTepHAILHOTO
MUpa, OMICHIBAEMOT0 OOIIMMHU 3aKOHAMU XUMUHU.

PackpbITh posib XUMUYECKON HAyKH, KaK MPOU3BOJAUTEIHHON CHUJIBI COBPEMEHHOTO O0OIIECTBa MO3BOJISET
riaBa 3aBepiaromas kypc 11 kiacca «Xumus 1 00111€CTBO.

Oprannveckas xumus. 10 kiaace

TEMA 1. HAYAJIBHBIE IOHATHSOPT AHUYECKOW XUMMUH (13u).

IIpenmer opranuveckoii xumum. OpraHumdeckue BemecTBa.YTo M3yyaeT OpraHUYECKas XUMHUSL.
Kparkuit ouepk pa3Butusi opranudeckol xumuu. CpaBHEHHME HEOPraHUYECKUX M OPTraHUYECKHX
BemiecTB. CrOCOOHOCTh aTOMOB YIJIEPOAA COSAMHATHCS B pa3jIMyHbIC LENH. YTJIEBOAOPOABI U HX
npou3BoaHkbie. [loHsATHE O 3aMecTUTETE.

Teopusi crpoeHus opranndeckux coennnenuii A. M. Bytieposa. [lonstue BaienTHOCTH. PaGoThI O.
A. Kekyne. Pons A. M. BytnepoBa B CO3aHUM TEOPUU CTPOEHUS OpPraHUYECKUX coeauHeHui. Eé
OCHOBHBI€ ITOJIOKEHUS.

[TpuurHBEI MHOTOOOpa3Usi OPraHMYECKUX COSAMHEHHI: 00pa3oBaHNe OJAWHAPHBIX, TBOMHBIX M TPOWHBIX
CBS3€M MEXIy aroMaMmM yriepojaa. M3omepus. Omnupuyeckas, MOJIEKYJISpHas U CTPYKTypHas
(bopMyIIBI OPraHNYECKUX COCTMHECHUH.

Konuenuus rudpuanzannu aroMabixopouradieii. CtpoeHue aroma yriaepoja: S- u p-opOuTaiu, TUIIbI
ux rubpuamzanuu. OOpazoBaHHE KOBAJCHTHBIX CBA3€H. DIEKTPOHHAs M AJIEKTPOHHO-Tpaduyeckas
dbopMyIibl aTOMa yriieposa.

Kaaccudukanus opranuveckux coequHenmii. Kiaccudukanuss 0o 53IE€MEHTHOMY COCTaBy:
YII€BOAOPO/AbL, TAIOT€H-, a30T- U KUCIOPOACOIEPKALLNE OPTaHUYECKUE COCUHEHUS.

Knaccupukanmss 1O  CTPOEHHIO  YIJIEpOTHOTO  CKEJNeTa:  alMKIMYecKue H — IUKIMYECKUe
(kapOOIMKIIMYECKHE U TETSPOIMKINYCCKHIE) OPTAaHUIECKUE BEIICCTBA.

Knaccudukanusi yrieBoaopoioB: MpeaenbHbie (aJKaHbl U IMKIOATKAHBI), HEMpeaelbHbIe (aJIKEHBI,
QJIKUHBI, AJIKa/INEHBI), apEHBI.

Knaccudukanus opraHn4ecKkux COCTUHEHHH MO HANUYUIO (YHKIIMOHAIBHBIX TPYMI (TUAPOKCUIbHAS,
KapOOHUJIbHAS, KapOOKCHIIbHAs, HHUTPOTpymmna, amuHorpymma). Cruptel. Anpaerunsl. KeToHBI.
KapOonoBsie kucnotsl. Hutpocoeannenus. AMUHBI.

IIpuHIMIBI HOMEHKJIATYPBI OPraHUYeCKUX coequHeHHH. [oHATHE 0 XMMUYECKONW HOMEHKJIAType.
Homenknarypa TpuBHanbHas (MCTOpUUYECKasi) U palliOHaIbHasl.

MexnayHnaponnas HoOMeHknatypa opranudeckux coeauHeHuit — [UPAC. TlpuHnmmsl cocTaBiieHHs
Ha3BaHUs OpraHuyeckoro coeauHeHus mo Homenkinarype [UPAC.

Kanaccudpuxanma peakumii B opranmyeckoi xumum. IloHsatue o cyOcrtpare U peareHre.
Knaccudukanusa peakuuid Mo CTPYKTYpHBIM H3MEHEHHUSM BEIECTBA: NMPUCOECIUHEHUS (B TOM YHUCIE
MOJIMMEPHU3ALMH, OTIICIUICHUS (3JIEMEHUPOBAaHUS), 3aMEILIEHUS M U30MEpU3aLIUH.

[ToHATHE O TOMO- U TETEPOIIMTHUECKOM pa3pbIBax KOBAJICHTHOM CBA3H, NEKTPOpMIaX U HyKIeo(puIax.
Knaccudukanus peakiuii 1O TUMY PEaKIUOHHBIX YACTHUI: pPaguKadbHBIC, JIEKTPOPHUIBHBIE H
HYKJI€O(UIIbHBIE.

Krnaccudukanus peakiuii o "3MEeHEHHUIO CTeTIeHEeH OKUCIICHUS: OKUCIICHNS U BOCCTAHOBJICHHUS.
Knaccudpukanusa peakiuii Mo 4dYacTHBIM MpH3HAKaM: TaJlOTEHUPOBAHUWE U JIerajJlor€HUpOBaHUE,
TUAPUPOBAHNE W JETHAPUPOBAHUE, THUApPATAlMd W JErWApaTalid, TUAPOTaJIOTEHUPOBAHME U
JETUIPOTAIOT€HUPOBAHNUE.



JemoncTrpanun.Komneknus OpraHUYECKUX BEILECTB, MaTepuaoB u U3CIIAN u3
Hux.I1lapocrepkHeBbie 1 00bEMHBIE Moaenu (Monxenu Crroapra—Dbpurine6a) sTaHONa U JUATHIOBOTO
a¢upa, Oyrana u m3o0yTaHa, MeTaHa, TUJICHA U alleTHIeHA.B3auMoaeiicTBUeHATPHS C 3TAHOJIOM;
OTCYTCTBHE B3aMMOJCHUCTBUS C IUATUIOBBIM 3(GupoM.Mojienb OTTAIKUBaHUSA THOPUIHBIX OpOHTanen
(1eMOHCTpanyst ¢ IOMOIIBIO BO3AYIIHBIX IIapoB). JleMoHcTpaunoHHas Tabnuua «Pa3muuHble
ruOpuHBIE COCTOSIHMA aroma yriepofa». OOpa3lbl OpPraHUYECKUX COEIUMHEHHUH pa3iIMyHbIX
KJ1accoB.Mo/ieM OpraHMYecKUX COEIMHEHUH € Pa3Iu4HbIMU (DYHKIMOHAIBHBIMU Ipynnamu. ['openue
METaHa WINM NPONaH-OyTaHOBOW CMECH U3 TIa30BOH 3aXUIajKu.B3pblB cMecH MeTaHa C XJIOpOM.
OO6ecnBeunBanne OpOMHONM BOJBI 3THIEHOM./lenoauMmepusanus nonusTuieHa. [lonyueHue sTuieHa
JeruapaTaluren 3TaHoIa.

JlabopaTopHblii onbIT. V3roToBieHrne mojeneld MOJEKyJl — MPEACTaBUTENEH pa3iIMYHBbIX KJIacCOB
OPraHUYeCKUX COCTUHEHUMU.

IIpakTnyeckas padoral.KauecTBeHHbII aHAIN3 OPraHUYECKUX COCIUHEHUHN.

TEMA 2.II1PEJEJBbHBIE YT'JIEBOAOPOABI (5 u.)

AJIKaHbl. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl MeTaHa. ['OMONOrudYecKkui psp
QIKaHOB M MX wu3oMepus. lIpocTpaHCTBEHHOE CTpPOCHHME MOJEKYyJd ajlKaHOB (B TOM 4HCIe U
KoH(popmepsl). HoMeHKkaTypa aJkaHoOB.

[TpombITIeHHBIE CITOCOOBI TOTYYEHUSI AIKAHOB: KPEKHHT HE(PTEPOAYKTOB, PEAKINs AIKHINPOBAHMS,
MOJTyYeHHE CHHTETHYeCcKOro OeH3WHa, HarpeBaHWe yriepoaa B armochepe Bomopona. JlaboparopHsie
CTOCOOBI TOYYEHHUS aTKaHOB: peakuus Bropua, muponns coseil KapOOHOBBIX KHCJIOT CO HIETOYaMH,
TUIPOJIN3 KapOuia alFOMUHHUSL.

dusnyeckue CBOWCTBAa QJIKaHOB. DB3aumMHOe BiIusSHHME aTOMOB B OPraHMYECKHX MOJIEKYJaX.
[TonoxkuTenbHbl M OTPULIATENIbHBIA MHIYKTUBHBIE 3(¢eKkThl.IIporno3 peaknuoHHON CrocOOHOCTH
QJIKaHOB. MeXaHu3M peakuuil paJuKaJIbHOTO 3aMEIleHus. Peakuuu paguKaJbHOIO 3aMEIICHHUS:
raJJIoreHUPOBAaHNE U HUTpoBaHMe. Peakuuu nerungpuposanus. Peakuuu oxucnenus. [pyrue peakuuu c
pa3pylIeHreM yriiepoaHou neny. [I[puMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

Hukoankanel. ['oMOIOrHYecKuii psg U CTPOCHHE LUKIOAKIAHOB. [IX HOMEHKIATypa U M30MEpPHS.
[TonsTre o npoctpancTBeHHON n3oMepun. KoHpopMmeps! IUKIOreKcaHa.

CriocoObl MosTy4eHus HUKIOAIKaHOB: peKTU(UKalug HeTH, KaTaTUTUYECKOE IETUIPUPOBAHUE apEHOB,
BHYTpUMOJIEpYJIsipHas peakuus Bropua.

dusnueckue M XUMHUYECKHME CBOWCTBA I[MKJIOAKAHOB (PEakUUU NPUCOEAMHEHUS U 3aMEeIleHHs).
IIpuMeHeHne HUKII0aKaHOB.

Jemoncrpanuu.lllapocTepxHeBble MOJENIN MOJEKYJA alKaHOB JUIl WJUTIOCTPAllMM  CBOOOJHOTO
BpameHuss BOKpyr cBsizu C—C, a Takke 3aclIOHEHHOM U 3aTOPMOKEHHON KOH(popMauuil 3TaHa.
[Tonyuenne MeTaHa W3 aleraTa HaTpusi U T'MJIpOKcHJa HaTpus. ['opeHne MmeTaHa, MporaH-0yTaHOBOMH
cMecH, napapuHa B yCIOBHSIX M30bITKAa M HEIOCTAaTKa KUCIOpoAa. B3pbIB cMecH MeTaHa ¢ BO3yXOM.
OTHolIeHNe MeTaHa, PoNaH-0yTaHOBOW cMecH, OeH3MHa K OpoMHoOi Boje u pactBopy KMnNOa.
JlabopaTopHble onbIThl. M3rortoBineHue mnapaduHUPOBAHHON OyMmaru, HCIbITAaHHUE €€ CBOWCTB
(oTHOIEHUE K BoJe M kHpy). OOHapyKeHUe BOJbI, CaXH, YIJIEKHCIOrO Ira3a B MPOAYKTaX TOpPEHHUs
CBEYH.

TEMA 3. HEIPEJAEJIBHBIE YIVIEBOJAOPOADBI (13 1)

AJIKeHBbI.JJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI 3TUJIEHA. ['OMOJIOTHYECKU pall U
M30MepHs aJIKEHOB (YIJIEPOJHOTO CKelleTa, TeoMeTpUYecKas WIN yuc-mpaHc-u30Mepus, MOJOKEHUS
JIBOMHOM CBsI3M, MEKKIIaccoBasi). HomMmeHkmatypa aqkeHoB.

[IpoMmbliieHHBIE CIIOCOOBI MOMYYEHUsI aJIKEHOB: KPEKUHI aJIKaHOB, BXOJAIIUX B COCTaB HEPTH U
MOMYTHOTO HE(TAHOTO Ta3a, AETUAPUPOBAHUE MTPENIETbHBIX YTIIEBOIOPOIOB.
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JlaGopaTtopHble cnocoObl MONyYeHHsI AJIKEHOB: pPEAaKLUUU SIMMHHUPOBAHMS (JEraJoreHHpPOBAHUE),
JEeTuapaTanus COMPTOB M JErajJoreHUPOBaHUEAUTaIOr€HAIKAHOB, a TAK)Ke JETUIpOraJoreHupOBaHNe
raJIoreHONPON3BOAHBIX MTPENEIBHBIX YIiIeBoA0poaoB. [IpaBuio 3aiiesa.

®u3nyecKue CBOMCTBA AJIKEHOB.

B3aumHoe BiausiHUE aTOMOB B OpraHUYECKHX MOJIeKylnax. Me3oMepHbIi A eKT.

[Iporuo3 peakinOHHON CIOCOOHOCTH aIKEHOB. MeXaHU3M peakifii 3J1eKTPO(UILHOTO MPUCOECTUHEHHUS.
Peakuun npucoelMHEHHsI alKEHOB: TraJOr€HUPOBAaHUE,  TUIPUPOBAHME, THUAPOrAIOr€HUPOBAHUE,
ruapatanus, noauMepusauus. IlpaBuiio MapkoBHukoBa. Peakuuu oxucienuss ankeHoB KMnOy
(peakmust Barnepa) B BOIHOMW U cepHOKHUCION cpeze. [I[puMeHeHne aTkeHOB Ha OCHOBE CBOWCTB.
BbicokomonekyasipabiecoequHennss. CTpoeHuE IOJUMEPOB: MOHOMEp, IMOJIMMEP, 3JIEMEHTapHOE
3BEHO, CTETIEHb [TOJINMEPHU3ALUH.

Jluneitnble, pa3BeTBIEHHBIE W ceTdarble  (cmuThle) nonuMepbl.  CTepeoperyisipHble U
HECTEPEOPETYJISIPHBIE TOJTUMEPHI.

OTHoOIIEHNE TOTUMEPOB K HAIPEBAHUIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE TOJIUMEPHI.
[Tonumepst Ha OCHOBE STUIICHOBBIX YIJI€BOJOPOOB u ux
MIPOU3BOIHBIX: TOTUAITUIICH, TOJUIIPOIUIICH, ONIUTETPAPTOPITUICH

Y MTOJIMBUHUIXJIOPU/L.

Aaxaauenbl.Knaccudukanuss ITUEHOBBIX — YIJIICBOAOPOAOB:  HM30JHPOBAHHBIC, KYMYJIHUPOBAHHEIC
U COIPSDKEHHBIE.

Homenknatypa u wu30Mepusi JHMEHOBBIX YIJIEBOAOPOJOB (MEXKKIAcCOBas, YIJIEPOJHOTO CKEJleTa,
B3aMMHOI'0 [TOJIO)KEHUSI KPATHBIX CBSI3€H, TEOMETPUYECKas).

CrpoeHnue conpsykEHHbIXAJIKaAUEHOB.

CriocoOsl MOJIy4ECHUS AJKaJMEHOB: JEeruIpUpOBaHUE AJIKaHOB,
peakuus JlebeneBa, AeruaporaaoreHupOBaHUEIUTaIOreHAIKAHOB.

®uznueckre CBONCTBA JUEHOBBIX YIVIEBOJIOPOJOB. XMMHUUYECKHE CBONCTBA JUEHOBBIX YIJIEBOJIOPOIOB:
peakuuu TMPUCOEIUHEHUS, OKUCIEHMS U IOJUMEpU3allMM — U OCOOEHHOCTH HUX IPOTEKAHMS.
Haxoxnenue B mpupoie U NpuMEHEHNE AJIKaaAueHOB. TepreHsl.

Onacromepsl. HarypanpHbli Kaydyk, Kak HOpOAYKT IoJuMepu3aluu u3zonpeHa. CHHTETHuYEcKHe
kKayuyku: OyranueHoBbld kaydyk (CBK), nTUBHMHUIOBBIN, M30NMPEHOBBIN, XJIOPONPEHOBBIN, OyTaIUEH-
CTUPOJIbHBIN. BylikaHn3anus Kay4yyKoB: pe3uHbl U H500HMT.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI allETUIICHA.

I'omonoruueckuil psj ¥ U30Mepuss aIKMHOB (YIJIEPOIHOTO CKelleTa, IOJIOKEHHUS TPOWHOW CBs3H,
MexKi1accoBas). HoMenknaTypa ankuHOB.

CriocoObl mosyueHus aTKUHOB: MUPOJIN3 METaHa (B TOM YHUCIIE M OKUCIUTENbHBIM MUPOINU3 PUPOTHOTO
rasa), KapOWJIHBI METOA, JEeTruIpOraJoreHUpOBaHUEANTaIOreHAIKAaHOB, B3aUMOJIEUCTBUE COJel
alleTUJICEHOBBIX YITIEBOJIOPOOB (ALETHJIEHUOB) C rajloreHaJKaHaMu.

@usznueckue CBOWCTBA  ALETUJICHOBBIX  YIVIEBOJOPOAOB. XHMMHYECKHME CBOMCTBA.  Peakuum
NpUCOEANHEHNUsS  (TMAPUPOBAaHUE,  TaJOreHUpPOBaHWE,  TUAPOTaJOreHUpPOBAaHUE,  TUApaTaIus,
TpuMepH3anus anetwieHa). Peakuus Kydeposa u npaBmiio DnbprekoBa. KuciioTHele cBOHCTBa aIKMHOB.
Auerunenuipl. OkuciaeHue ankuHoB: pacTBopoM KMnO,4 u ropenue.

OOnactu NpUMEHEHHs aleTWIeHAa Ha OCHOBE €ro cBOWCTB. [IprMeHeHHe TOMOJIOroB aleTHJICHA.
[TonnMeps! Ha OCHOBE aneTUIeHa. BUHMIAneTHIIEH.

JemoncTpanun.O0bEMHBIE MOJIENH YUC-, MPAHC-N30MEPOB allkeHOB. [loaydyeHune STUIeHa U3 3TaHoIa
U JIOKa3aTeJIbCTBO €r0 HEMPEIeIbHOIO CTPOCHUS (peakiuu ¢ OpoMHOM Bomoit U pactBopoM KMnOy).
ObecuBeunBaHue STUJIEHOM OpPOMHOM BOJABI M pacTBOpa INepMaHraHata Kaiaus. ['opeHue sTuieHa.
B3anmoneiicTBie aJKaHOB M QJIKEHOB C KOHUECHTPUPOBAHHOM CEPHOM KHUCIOTOH. Moaenn MoJeKy
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QJIKaJIMEHOB C W30JMPOBAaHHBIMU, KyMYJIMPOBAaHHBIMH U CONpPSIKEHHBIMU JIBOMHBIMHU  CBA3SIMHU.
Koarynsmus MiIe4HOro coka KaydyKOHOCOB (MoJioyasi, OfyBaHUYMKa Wiu (ukyca). [lenonumepusanus
KayudyKa W JIOKa3aTeIbCTBO HAJMYMs JBOMHBIX CBsI3€il B MOJIEKYJIaX MOHOMEpPOB (peakiuu ¢ OpoMHON
Bogoil u pactBopoM KMnO,). Oznakomnenue c¢ kosekuuedl «Kayuyku u pesusb». Ilomyuenue
alieTuieHa u3 kapouaa kanpius. O0bEMHbBIE MOAETH alKUHOB. B3aumoaelicTBue aneruieHa ¢ OpoMHON
BoJIoM. B3aumoneiictBue amerusiena ¢ pacrBopoM KMnQO4. [N'openune anerumnena.

JlaGopaTopHble onbIThl. O3HaKOMIIEHUE € KOJUIEKIIMEH MOJIMMEPHBIX 00pa3LoB MJIACTMACC U BOJIOKOH.
IIpakTuyeckas padora 2. [lonydeHue MeTaHa ¥ 3TUJIEHA U UCCIICIOBAHUE UX CBOWCTB.

TEMA 4 APOMATUYECKHUEYTJIEBOJAOPO/bI (7 41)

Apenbl.IlepBble cBeneHus 00 apoMaTHuecKux coenHeHusX. CTpoeHre MOJIeKyJibl OeH30u1a: euHas /-
NIEKTPOHHAS CUCTEMA, UJIM apOMAaTUYECKUN CEKCTET.

I'omonoruueckuit psa. M3omepuss B3aMMHOIO pacIiONIOKEHHs] 3aMecTHTeNneld B OCH30JbHOM KOJIbIIE.
Howmenxknarypa apenoB. Kcuioiibl.

ITpombliieHHBIE CHIOCOOBI MMOJIydyeHHMs] O€H30Ja W €ero IOMOJIOTOB: apoMaTH3alus aJKaHOB U
LUKJIOAJIKAHOB, TPUMEpPU3ALIU alleTUIeHa (peakiys 3eIMHCKOrO).

JlaGopaTopHble crtocoObI MOTYYEHUS apEHOB: ATKWIMPOBaHUE OEH30J1a, MUPOJIU3 COJICH apOMaTHIYECKUX
KHCJIOT.

®dusnyeckue  cBoiictBa  apeHOB.IIporHo3  peakuMoHHOW  crmocoOHOCTH — apeHoB.  Peaknum
EKTPO(UIBHOTO 3aMEUICHHUs M MX MEXaHM3M: TaJIoOTeHUpPOBAHUE, AJKWIMPOBaHUE (peakuus
Opunens—Kpadrcea), HuTpoBanue, CyabhupoOBaHUE.

Peakuuu npucoequHeHNs: THAPUPOBAHNE, PAJUKAIbHOE TaJlOTeHupoBaHue. Peakuu okuciaeHus.
Tonyon, kak romosor 6eH3zona. OCOOEHHOCTH XMMUYECKUX CBOMCTB alKMiIOeH30J70B. OpUEHTAaHTHI
IIEpPBOTO M BTOPOro poja. B3zaumHOe BiMsHHME aTOMOB B MOJIEKYJIaX aJKWIOEH30JI0B Ha IpUMeEpe
peakuuu 3amenienus. Peaknuu okucnenus. I Ipumenenne apeHOB Ha OCHOBE UX CBOWCTB.
Jemoncrpanuu. [IlapocrepkHeBble 1 00bEMHBIE MOJIETN O€H30J1a U €ro roMosoros. PacrBopenue B
OCH30JIe pPa3NUYHBIX OPraHWYECKMX M HEOPraHWYEeCKUX BEIIeCTB (HAaIpUMeEp, Cephl, HOJa).
O3nakomiieHne ¢ (U3MYECKUMH CBOWCTBaMH OeH3071a (pacTBOPHMMOCTH B BOJIE, IUIOTHOCTH,
TeMmIepaTypa IUIABICHUS — BbIIEPKUBAHUE 3alasHHONW aMIlyiabl ¢ OEH30J0M B 0aHe CO JIBJOM).
I'openue 6eH3oma Ha CTEKISIHHOM manouke. OTHomeHne OeH3ona Kk OpoMHOH Bose U pactBopy KMNO,.
HuTtpoBanue 6en3oma. OTHOIIEHHE TONTyosIa K Bojie. PacTBOpeHne B TOIyoJIe pa3IMuHbIX OPraHMYECKUX
U HEOpPraHWYECKHX BeIecTB (Hampumep, cepsl, nonaa). ObecupeunBaHue ToyosiaoM pactBopa KMnOy
1 OpOMHOM BOJIBI.

TEMA 5. IPUPOJHBIE UCTOYHUKHU YIJIEBOJOPOAOB (5 u)

Ilpupoanbiii rasu nomyTHbli HedrTsiHoM ra3. IlpuponHslii ra3 m ero cocras. lIpombinuieHHOE
UCIIOJIb30BaHUE U NepepadoTKa MPUPOJHOTO rasa.

[TorryTHBIe HEe(TAHBIE Ta3bl U UX NepepadoTka. Dpakuy MOMYTHOrO HEPTIHOIO ra3a: ra3oBbli OEH3MUH,
pornaH-0yTaHOBasi CMECh M CyXOM Ia3.

He¢rb. Hed1hb, Kak npupoaHbIit HCTOYHHUK YTIIEBOJAOPOJIOB, €€ COCTaB U (PM3MUECKUE CBOMCTBA.
YrineBonopoasl Kak IpeaIMeT MEXKIyHAPOJHOIO COTPYJHMYECTBA M Ba)KHEHIIAas OTpacib SKOHOMHKH
Poccun.

[Ipombinennas nepepadotka HedTu. Pextuduxanus (ppakunonHas neperonka). @pakuuu HepTH:
OCH3MHOBAsI, JUTPOUHOBAs, KEPOCHUHOBasl, razoisib, Mazyr. ComspoBble Macna. Bazenun. [lapadumn.
I'yapon. KpekuHr HedTenmpoayKTOB: TEPMHYECKHM, KaTaTUTHYECKUH, T'HAPOKPEKUHT. Pudopmunr.
Huxnuzanus. Apomatu3zanus. [[eToHarimonHast CTOWKOCTh OeH3uHa. OKTaHOBOE YHCIIO.

Kamennblii yroas. IIpombinuienHasi nepepadorka kameHHoOro yrisi.Haxoxxnenwe B mpupone u
COCTaB YIJIei: KAMEHHBIN YTroyb, QaHTPALUT, OYpBIi yroib.
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KokcoBanne u ero mpoayKkThl: KOKC, KAMEHHOYIOJbHAsi CMOJIA, HAJCMOJIbHAs BOJAA, KOKCOBBIM Ta3.
laszudukanus yris. BoasHoii ra3. Katanurndeckoe THIPUPOBAHUE YTIIS.

TEMA 6. THAPOKCUJICOAEPKAIIUE OPTAHUYECKHUE BEHIECTBA (114)
Cnuprsl.Ilonstue o ciuprax, ucropus ux udydeHus. QyHKIMOHaIbHAs THAPOKCUIIbHAS TPYIIA.
Knaccudukanusa couproB: MO THUIY YIVIEBOAOPOIHOTO paaukana (mpelesibHble, HempeaebHbIe,
apoMaTHYeCKUe), MO YHCIy THAPOKCUIIBHBIX TPYII B MOJIEKyle (OJHO- U MHOTOAQTOMHBIE), MO THUITY
YIIEPOAHOTO aTOMa, CBA3aHHOTO C TUPOKCUIILHON TPYIIOH (IepBUYHbBIC, BTOPHUUHBIE, TPETUYHBIE).
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ CIHUPTOB. ['OMOJIOrMyeckuil psa mpeneabHbIX
OJTHOATOMHBIX cIUPTOB. M3oMepus (mosiokeHHs (YHKIIMOHAJIBHOW TPYIIBI, YIJIEPOJHOTO CKeJeTa,
MEXKJIacCOBasi) 1 HOMEHKJIATypa ajJKaHOJIOB.

OOmme cnocoObl TMONyYeHHs aJIKaHOJOB: THIpATalis ajJKeHOB, THUAPOJU3 TaJOreHaJIKAHOB,
BOCCTAQHOBJICHHE KapOOHWIBHBIX coequHeHud. CrnocoObl TMOMy4eHUS HEKOTOPHIX —aJKaHOJOB:
METHJIOBOTO CIMPTAa — pPEAaKLMEN ILIEJIOYHOI0 I'MIPOJau3a XJIOPMETaHa M M3 CHUHTE3-Ta3a; 3TUJIOBOIO
COUpTa — CHUPTOBBIM  OpOXKEHHEeM TIJIIOKO3bl M FHpaTanueil d3TujeHa; mpomaHona-1—
BOCCTAHOBJICHHEM IPOMUOHOBOIO  alpJeruja; IMpolaHoyia-2 — FUAPUPOBAHUEM  alleToHa U
ryuApaTalnuen nponuieHa.

duznyeckue cBoicTBa ciupToB. Bogoponnas cBa3b. [Iporuo3 peakiimoHHON CrioCOOHOCTH MPEeeIbHBIX
OJIHOATOMHBIX CIIMPTOB U €ro MOJATBEPKICHHE INPU PACCMOTPEHUH XUMHYECKHX CBOMCTB CIIUPTOB:
KHCIIOTHBIE  CBOWMCTBA, pPEAaKIUM  HYKJICOPWIBHOIO  3aMEUIEHHs] C  rajoreHOBOAOpOJaMu,
MEXMOJIEKYJIIpHAsl U BHYTPUMOJIEKYJISIpHAsl Jerujparanus (IoJlydeHue MpoCcThIX 3(UPOB U AJIKEHOB),
peaxkuuu AeruApUpOBaHUs, OKUCIIEHUS U 3TepUPUKALIUN.

Husmme wu Boiciime (kupHble) cnuptbl. Cuntetndeckue wmorommue cpenctsa (CMC). Obnactu
MPUMEHEHHUST METaHOJla Ha OCHOBE ero cBoiicTB. TokcuyHocTh MeTaHona. OOnmacTu NpUMEHEHUS
STUJIOBOTO CIHMPTAa HAa OCHOBE €ro CBOMCTB. AJIKOTOJIM3M Kak COLMAIbHOE SBJIEHUE M €ro
npoduIaKkTHKa.

MHoroaromMHbie CIUPTHI. ATOMHOCTb CIIUPTOB. I TTMKOIM U rMuepuHsl. M3omepus, HOMEHKIAaTypa u
[I0JIyYEHUE MHOIOATOMHBIX CIHUPTOB. (OCOOEHHOCTH XMMHYECKUX CBOMCTB MHOTOAaTOMHBIX CIHUPTOB.
KauecTBeHHas peakiivsi HA MHOTOATOMHBIE CITUPTHI.

OTUIEHIIMKOIb U TIIUIEPUH, KaK IPeICTaBUTEIM MHOTOATOMHBIX CIUPTOB. X mpumeHeHue.

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

CriocoObl monydeHus GeHoa: U3 KaMeHHOYTOJIbHOW CMOJIbI, KYMOJIBHBIM CIIOCO0, U3 TalOreHapeHoB U
METOJIOM ILIEIOYHOIO IIaBa.

®dusnueckue cBoiicTBa (heHOJIOB. XUMHUECKHE CBOMCTBA (heHOJA: KUCIOTHBIE CBOMCTBA, OKHMCIECHHUE,
peaKkIuu IEeKTPOHUILHOTO 3aMeIIeHUsl (TaJIOTeHUPOBaHUE, HUTPOBAHUE), TTOJIMKOH ICHCAIIHSL.
KauecTtBeHHble peakiiuu Ha GpeHox: ¢ OpoMHON Bos10oi U pacTBopoM xiopuaa xkeinesa(lll). Ilpumenenue
(heHooB.

Jemoncrpanumn.lllapocTepxHeBble MOJENIM MOJIEKYJ OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.
dusnueckue CBOMCTBA 3TaHONA, MponaHona-1, OyraHona-1. BzaumozelictBue Harpus €O CIUPTOM.
B3aumopeiicTBue cnupra ¢ pacTBOPOM IuXpomara Kanus B cepHoi kuciorte. [lomydyeHue cioxHOro
s¢pupa.llonydenue stunena u3 staHosna. CpaBHEHHE peaKIM TOPEHHsS 3TUIOBOTO M MPOMUIIOBOTO
ciupToB. OOHapyXeHHE 3TUIOBOTO CIHMPTA B PA3JIMYHBIX MPOAYKTAaX C IMOMOIIBIO HOA0()OPMHON
npoObl. B3aumopeiictBue rtimnepuHa co cBexeocaxaeHHbIM CU(OH),. Pacmo3naBanume BOJHBIX
pacTBOpOB TIHUIEPHUHA U 3TaHOoJa. OTHOLIEHHE 3TUJICHTIMKOJIA U TIUIEpUHA K BOJIE U OPraHUYeCKUM
pactBopuTensM. PactBopumocTh (¢eHosa B BOAE IMpH OOBIYHOM M TOBBIIIEHHON TeMIlepaTypax.
Britecuenue ¢denona u3 QeHonsta HaTpus yronbHoOW kuciaotoil. KauecTBeHHbIe peakiuu Ha (EeHOI:
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obeciBeunBanue OpoMHOit Boabl M ¢ pactBopoM FeCls. ObecrBeurnBanue denona pacteopom KMnOy,.
IIpakTnyeckas padora Ne3. VccnenoBanue CBOWCTB CIIMPTOB.

TEMA 7. AJIAETU/IbI U KETOHBI (7 4)

AJubaeruabl. Anbaeruapl Kak KapOOHWIbHbIE OpraHvuyeckue coeAuHeHHs. CocTaB UX MOJIEKYNI U
JIEKTPOHHOE CTpoeHHe. ['oMoIoruueckuii psi, ©30Mepus 1 HOMEHKJIaTypa ajabJeruI0B.

CriocoObl MOJTy4eHMsI: OKHCIEHHE COOTBETCTBYIOIIMX CIMPTOB, OKHUCIEHUE YrieBoJopojoB (Bakep-
npolecc), ruaparanus aJlkUHOB, MUPOJIN3 KApOOHOBBIX KUCIOT WM HUX COJIEH, LIETOYHOH THApPOIU3
JMTaJIOr€HAIKaHOB.

dusnueckue CBOMCTBA albAeru0B. [IporHo3 peakMOHHON CHOCOOHOCTH albAErHiI0B. XUMUYECKHE
CBOWCTBA: peakUWu NPUCOSAMHEHUS (LMaHOBOAOPOJA, TUApPOCYNb(UTa HATpus, peakThBa | puHbspa,
THJIPUPOBAHUE), PEAKIHUU OKHUCIeHHs (cepedpsiHoro 3epkaiga u  komiuiekcamu wmenu(ll)), peaxumn
KOHJIEHCAllUU (aJIbJI0JIbHASL U KPOTOHOBAS, C A30TUCTHIMU OCHOBAHMSIMU U MOJIMKOHICHCALUH ), PEAKLIUU
3aMeIIEHUs 110 O-yYIJIEPOJHOMY aTOMY.

Keronbl. Keronsl kak kapOoHMIIbHBIE coenHEeHHUss. OCOOEHHOCTH COCTaBa M 3JEKTPOHHOIO CTPOCHUS
UX MOJIEKYIL.

I"'oMoniornueckuit psii, M30Mepusi U HOMEHKJIaTypa KeToHOB. CriocoObI OJTy4eHHUs! KETOHOB.
@usnueckue cBoiicTBa KeTOHOB. [IpOrHO3 peakmoHHOM CIOCOOHOCTH KETOHOB.

XUMHUYECKUE CBOMCTBA: peaKklMM IPUCOEANHEHU (LIMaHOBOAOPO/a, THIPOCYib(pUTa HATPUs, peaKTUBa
I'punbsipa, rTUIAPUPOBAHUE), PEAKLIUN OKUCIICHUS, PEAKIIMU 3aMEILEHHs 110 0-yTJIEPOAHOMY aTOMYy.
Jemoncrpauuu. IllapoctepxueBsie u Crioapra—bpurieba wmozenu anpaeruaoB. OkucieHue
OeH3anbaerua KuciaopogoM Bosayxa.llonydyenne gpenondopmanbieruHoro noiumMepa.
JlaGopatopHsble onbIThl.IloNyueHne yKCYyCHOrO — anbaeruia oKucieHueM 3TaHosna. O3HaKoOMIIEHHUE C
¢u3nyeckuMu CBOMCTBaMHU a@IbJETUAOB (aleTanblIeruja M BOAHOTO pacTBopa (OpMabAEruia).
Peakmust «cepeOpstHoro 3epkana». Peakmus c rugpoxcunom menu(ll) mpu marpeBanuun. OTHOIIEHHE
alleToHA K Bojie. ALIETOH KaK OpraHM4eCKH pacTBOPUTEIIb.

IIpakTnyeckas padora 4. VccienoBanue CBOWCTB allbJIETHI0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTbBI U UX TPOU3BOJAHBIE (134)

KapOonoBbie kucaoThl. [lonsTie o kapOoHOBBIX KucnoTax. Kinaccugukanus kapOOHOBBIX KHCIIOT: IO
NpUPOJE  YIJIEBOJOPOJHOIO paauKana, IO 4YHCIy KapOOKCWJIBHBIX TpyII. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIbHOM rpymibl. KapOOHOBBIE KUCIOTHI B IPUPOJIE.
I"omonoruueckuit psia npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. MI30Mepus 1 HOMEHKIIATYpA.
[TonyuyeHne kapOOHOBBIX KHCIOT OKUCICHUEM aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIMPTOB U aJIbJIETHJIOB, a
TaK)Xe TUJIPOIN30M (TPUTaIOr€HAIKaHOB, HUTPUIIOB).

[TonyueHne MypaBbUHOM KHCIIOTHI B3aMMOJAEMCTBHEM T'MAPOKCHAA HaTpus ¢ okcuaoMm yriepona (1I),
YKCYCHOM — KapOOHWJIMPOBAHHEM METUJIOBOTO CIHUpPTa M OpOKEHHWEM 3TaHOJA, MPONHOHOBOM —
KapOOHMIIMPOBAHUEM 3TUIICHA.

dusnueckue CBOWCTBAa KapOOHOBBIX KHCIIOT, O0YCIIOBIEHHBIE MOJIIPHBIMH MaccaMHM M BOJOPOJHBIMU
cBs13AMU. [IpOrHO3 XMMHUYECKMX CBOMCTB KapOOHOBBIX KUCIIOT. OOuMe cBoiicTBa kucioT. Peakuuu no
YIJIEBOIOPOAHOMY pajukany. O6pa3oBaHue (pyHKIMOHATIBHBIX TPOU3BOAHBIX. Peakuus stepudukanum.
OO6pazoBaHue rajJoreHaHruapUI0B, AHTHAPUIOB, aMHU10B, HUTPUJIOB.

MypaBbrHass M YKCyCHasi KHMCJOTbHI, KaK MPEICTaBUTEIN MpPeIeiIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KucnoThl. [lanbMUTHHOBasS M CTeapuUHOBAs KHUCIOTHI, KAaK IMPEICTABUTENM BBICIIUX MpeleabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT.AKpPUJIOBasi M METAaKpUJIOBasi KHUCIIOTHI, KakK IpEeACTaBUTEIN
HEeMnpeenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. OJenHOBas, JHMHOJIEBas U JIMHOJIEHOBAs, Kak
IIPEICTaBUTENN BBICILINX HENpeIeIbHbIX OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
benzoiiHas u canuimioBas, Kak MpeJCTaBUTENIN apOMATUYECKUX KapOOHOBBIX KHCIOT. [IByXOCHOBHBIE
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KapOOHOBBIEC KHCIIOTHI Ha TpUMepe IaBeneBoil. [[pumMeHeHre u 3HaYeHre KapOOHOBBIX KHUCIIOT.

Coau kap0oHOBBIX KucI0T. Mblia. [lomyueHue conell kapOOHOBBIX KHCIOT Ha OCHOBE OOLIMX
CBOMCTB KHCJIOT: B3aUMOJICHCTBUEM C aKTMBHBIMU METaNIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAaHUSMHU
wm coisimu.  [lomyuenue coseil KapOOHOBBIX KHCIOT INEIOYHBIM THIAPOJIU30M CIOXKHBIX 3(HPOB.
XUMUYEeCKHEe CBOMCTBA cOJe KapOOHOBBIX KUCIIOT: THAPOJIN3 [0 KATHOHY, PEaKIIMK HOHHOTO OOMeHa,
MUPOJIN3, DJEKTPOJIU3 BOAHBIX pacTBOpoB. Mpuia. JKECTKOCTh BOABI M CHOCOOBI €€ YCTpaHEHHS.
[Ipumenenue cosneit KapOOHOBBIX KHCIIOT.

Caoxublie 3¢upsbl. CTpoeHre MOJIEKYI, HOMEHKJIATypa U U30MepHUs CI0KHBIX 3¢upoB. Ux pusnueckue
cBoiicTBa. CriocoObl MOTYUYEHUS CIOKHBIX A(UPOB: peakius dTepuuKalnuy, B3auMOJICHCTBUE CIIUPTOB
C AaHrUIpUJaMU WIM TaJOI€HAHTUAPUIAMH KHUCJIOT PEAKLUEN MOJIMKOHJEHCAlMM Ha IpuUMeEpe
MOJTy4YeHHUs TOJMATUIIeHTepedTanaTa. XMMHUYECKUE CBOMCTBA CIOKHBIX 3()UPOB: THIPOJIN3 U TOPEHHE.
[TpumeneHne CIoXKHBIX 3PUPOB.

Bocku u xupbl. Bocku, ux cTpoeHue, CBOICTBa M KiacCH(PUKAlWsA: PACTHUTEIbHBIC U KHUBOTHBIC.
buonornueckass ponb. JKupbl, UX CTpOE€HHME U CBOMCTBA: OMBUICHHE, TMJIPUPOBAHUE PACTUTEIIBHBIX
XKUpoB. buosornueckas posib )KUPOB. 3aMEHA )KUPOB B TEXHUKE HETHILEBBIM ChIPbEM.

Jemouncrpanuun. [llapocrepxuensie u CTioapra—Dbpurieda Mmoenu aabAeTrua0B.

Oxucnenne OeH3anpieruia KuciaopogoMm Bosayxa. [lomyuenue deHondopmanbIerugHOTO MOIUMEpPa.
[[TapocTepxHEBbIE MOJACIN MOJEKYJ KapOOHOBBIX KHCIOT. Tadimna «Kiaccupukamus KapOOHOBBIX
kucioT». du3ndeckrue CBOMCTBA 3TaHOJa, Tporanoia-1, Oyranona-1. [lonydenne ykCyHOM30aMUIOBOTO
sdpupa. Komnmekmusi opranmyecknx KucioT. OTHOIIEHHE MTPENEeNbHBIX W HEMPeNeNbHBIX KHCIOT K
OpOMHOI BOAE W pacTBOpY NepMaHraHata kanmus. [lomydenme mbuia u3 sxupa. CpaBHEHHE MOIOIIUX
cBoiicTB xo3siicTBeHHOro Mbula W CMC B xkéctkoir Bome. Koymeknws ClHOXHBIX 3(QHUPOB.
[lapocTep>KHEBbIE MOJETH MOJIEKYJ CIOXKHBIX 3(QHUPOB M H30MEPHBIX UM KapOOHOBBIX KHCIOT.
[TonydyeHne MPHUATHO MaxHYIIET0 CI0XHOrO 3¢upa.OTHOIIEHHE CIMBOYHOTO, IOJCOIHEUHOTO,
MalIMHHOTO Macell ¥ MapraprHa K BOAHBIM pacTBopaM 6poma u KMnQO,.

JlabopaTopubie onbITbI.O3HaKOMJIEHHE C (PU3NYECKUMHU CBOICTBAMHM HEKOTOPBIX IPEAEIbHBIX
OJIHOOCHOBHBIX KHCJIOT: MypaBbUHOH, YKCYCHOM, MacissHOH. OTHOILIEHHE Pa3IMYHbIX KUCJIOT K BOJE.
B3aumopeiicTBrue pacTBopa yKCycHOM KUCIOTHI: ¢ MetayuioMm (Mg wiu Zn); okcuaom metamia (CuO);
rugpokcugom Metamuia (Cu(OH), wiu Fe(OH)s), conbro, (Na,CO3 1 pactBopoM MbLia). O3HaKOMIIEHHE
¢ oOpasuamu CIOXKHBIX 3(pupoB. OTHOIIEHHE CIOXKHBIX 3(DUPOB K BOJE M OPraHMYECKHM BEIIECTBAM
(xpacurensiM). BeiBeneHre KUPHOTO MATHA € MOMOIIBIO CIOXHOTO 3(upa. PacTBOpuMOCTh KUPOB B
BOJIE M OPraHUYECKUX PACTBOPUTEISX.

IIpakTuueckas padora 5. McciaenoBanue cBOWCTB KApOOHOBBIX KUCIOT M UX MPOU3BOIHBIX.

TEMA 9. YI'JIEBO/JbI (10 4)

Yraesoabl. CocTaB MOJIEKYJI YIIEBOJIOB U UX cTpoeHue. Kinaccudukanus yrieBoJoB: MOHO-/IU-, OJIUTO-
U TOJIMCaxapuibl; KETO3bl W ajbJ03bl; TETPO3bl, IMEHTO3bl, TeKCcOo3bl. BoccraHaBimuBaroume u
HEBOCCTAHABIIMBAIOIIME YIIIEBOAbl. buomornyeckas posib yriaeBo10B U 3HAUEHHE B KU3HU YEJIOBEKa.
Monocaxapuabl. CTpoeHHE MOJEKYJIbl M (PU3NYECKHE CBOWCTBA TIIOKO3BL. [{ukimnueckue (Gopmel
TJIIOKO3BI U UX OTpaXk€HHUe ¢ moMolsto popmyn Xeyopca. [ nmuko3uansiil rugpokcui. a-D-rmoko3a u f-
D-riroxo3a. Tayromepust Kak pe3y/abTaT paBHOBECHS B paCTBOPE IITFOKO3HI.

[Tonydyenue rmaoko3bl. DotocuHTE3. XUMHUECKHME CBOMCTBA: pEAaKIUM IO aJdbJECTUIHOM H 1O
TUIPOKCHIBHBIM rpynnamM. COUpTOBOE, MOJIOUHOKHUCIIOE U MAacClIIHOKUCII0e OPOKEHUS TIIFOKO3BI.
OpykTo3a Kak n3oMep rimoko3bl. CTpykTypa U GU3NUecKre 1 XMMHUYECKHEe CBOICTBA.

Jucaxapuabl. Ctpoenue monekyn nucaxapunoB. Caxaposa. Haxoxaenue B mpupoae. [IponsBoacTso
caxapo3bl U3 caxapHOU CBEKJIbI. XMMUYECKHUE CBOMCTBA caxaposbl. JIakTo3a M mManbTO3a Kak U30MEpPHI
caxapo3sbl. 1IX cBolicTBa 1 3HaueHUE.
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IHomcaxapuasl. CtpoeHne Mosekyn nosnucaxapuaoB. Kpaxman. CocTtaB U CTpOEHHE €r0 MOJIEKYI.
AMnino3a ¥ aMWIONEKTHH. XMMHUECKHUE CBOMCTBA: TMIPOJIU3 U KauecTBEeHHas peakuus. Haxoxnenue B
IIPUPOJIE, IOTyYEHUE KpaxMala U ero npuMeHeHue. buonoruueckas posip kpaxmaina.

CrtpoeHre MOJIEKy LeuTi0103bl. CBOMCTBA LEIIII0NIO3bl: 00pa30BaHUE CIOKHBIX APHPOB U MPOTYKTOB
alKWwInpoBaHus. HuTpaTel ¥ ameraTsl LEUIIOJI03bI — OCHOBA IIOJIYYEHHs B3PBIBYATBIX BEILECTB U
UCKYCCTBEHHBIX BOJIOKOH. Haxoxxaenue B mpupoge u e€ Ouosnoruyeckas poib. IIpumenenue
L[EJUTIOJIO3BI

JemoncTpanuu.O0pasiel yriieBoaoB U n3nenuil u3 Hux. IlomydeHne caxapaTa KaiabLysl U BbIICIICHUE
caxapo3bl U3 pacTBOpa caxapara Kaiblus.Peakuus «cepeOpsHOro 3epkana» i INIIOKO3bl. Peakuun c
(yKCUHCEPHUCTON KUCIOTOM.

OTHoOIIEHUE pacTBOPOB Caxapo3bl U MalbTO3bI K ruapokcuay meau(ll). O3nakomienue ¢ GpuzndecKuMu
cBoiicTBamu kpaxmana.llomydenune kpaxmaibHOTO Kieiictepa. O3HaKOMIICHHE C (PU3NICCKUMHU
CBOMCTBaMH LieJUTI0J103bl.[10sTyueHre HUTPaTOB LEJUTHOJIO3bI.

JlabopaTopHble onbIThI.O3HAKOMJIEHHE C (U3UYECKHUMU CBOMCTBaMHU TJIIOKO3bl.B3aumoaeiicTBue
I0Ko3bl ¢ ruapokcuaoMm Mmeau(ll) mpu komHaTHOM Temmeparype M Ipu HarpeBaHMM. KucioTHbIN
ruapoau3 caxapossl. KauecTBeHHas peakuus Ha KpaxMan. O3HaKOMIIEHUE C KOJUIEKIIMEH BOJIOKOH.
IIpakTnyeckas padorab. VccienoBanue cBOICTB yriieBo0B.

TEMA 10. ASOTCOAEPXKXAIIMUE OPTAHUYECKHUE COEJIUHEHUS (15 4)

Amunbl. [lonstue o6 ammuax. Kimaccudukanuss aMMHOB: 1O YHCIY YIJIEBOJOPOIHBIX PaJMKaIOB
(mepBUYHBIEC, BTOPUYHBIC, TPETUYHBIC) U MO UX NpHpoje (amudpaTHuecKue, apoOMaTHUECKUE U JKUPHO-
apOMaTHUYECKHE).

ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aMMHOB. ['OMosiornueckuil psia, U30MeEpUs U
HOMEHKJIaTypa HpeAeibHbIX anu(aTHudecKux amMHHOB. [oMoyiormdyeckuil psj, U30Mepus U
HOMEHKJIATypa apOMaTH4YECKUX aMUHOB.

CrocoObl  mosyyeHHs anu(paTHUECKUX aMHUHOB: B3aUMOJCMCTBUEM aMMHaka €O CHUPTaMH,
B3aUMOJICMCTBUEM TaJOTCHAJIKAHOB C AaAMMHMAKOM, B3aMMOJCHCTBHEM COJIEH QIKMIAMMOHUS CO
EnovYamu

CriocoObl MOJTydyeHUsl apOMaTHYECKUX aMMHOB: BOCCTAHOBJIEHMEM apOMaTHYECKHX HUTPOCOEIMHEHMH
(peakiust 3UHMHA), B3aUMOJICHCTBUEM apOMATHYECKUX aMHUHOB C TaJieHATKaHAMU.

ITporuo3 peakMOHHOW CMOCOOHOCTH aMHUHOB Ha OCHOBE HMX JJIEKTPOHHOTIO CTpPOEHUsS.XMMHUYECKHE
CBOHCTBA aMHMHOB, KaK OpraHHMYeCKHMX OCHOBaHUH. Peaknum >37eKTpoQUIBHOTO 3aMelleHus
apOMaTUYeCKUX  aMHHOB, Peaknuu  okMcieHus, ankuiupoBaHus. OOpa3oBaHHE  aMMJIOB.
B3auMozeicTBre aMUHOB € a30TUCTON KUCIOTOU.[IpuMeHeHre aMMHOB Ha OCHOBE CBOMCTB.
AMHHOKHCA0THI. [ToHsATHE 00 aMmuHOKUCIOTaX. CTpOeHHE MOJIEKY U HOMEHKJIATypa aMHUHOKHUCIIOT.
CriocoObl TOSTyYyeHUS! aMHUHOKHUCIIOT: THUAPOJIN3 OENKOB, CHMHTE3 Ha OCHOBE TIaJIOT€HONPOU3BOJHBIX
KapOOHOBBIX KUCJIOT, IMAHTUAPUHHBIA CUHTE3, ONOTEXHOJIIOTUYECKUH c1oco0.

®dusnyecknue CBOWCTBA aMUHOKHUCIIOT. AMUHOKUCIOTHI KaKk aM(OTEpHblE OPraHUYECKHE COEAMHEHUS:
B3alMOJICICTBHE C KUCIOTaMH U IIeJ104aMH, 00pa3oBaHue OUMOISpHOTo HoHa. Peakuuu stepuduxanun
U KOHJCHCALUN.

IlenTuanas cBA3b M nosmunentuabl. KadecTBEHHbIE PEakIMM HA aMUHOKHUCIIOTBI: HUHUTUIPUHOBAS U
KCaHTOIPOTeHHOBaHUsA. [[puMeHeHne aMUHOKHCIIOT M OMoJIoruyeckast pojib MEeNTHIOB.
Beaxun.CTpyKkTypbl Mojekya OenKoB: NepBUYHAs, BTOpPHYHAs, TpPEeTWYHAas, deTBepThyHass. CHUHTE3
6enkoB. CBolicTBa OENKOB: JeHATypalysl, THAPOIIN3, KaueCTBEHHbIE peakiui. bruonornueckue GyHkuun
O€eJKOB.

HyxneunoBbie kuciaothl. [loustue 00 azotuctseix ocHoBanusx. Hyknennossie kucnotsl: PHK u JIHK.
Hyxneotuns! n ux cocras. CpaBaenne JJHK u PHK u ux pons B nepeaum Hacine1CTBEHHBIX TPU3HAKOB
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OpPraHu3MOB U OMOCHHTE3e OenKa.

JemoncTpanun. Ousndeckue cBoiicTBa aHmivHa. OTHOIIEHHWE O€H30JIa U aHUIMHA K OPOMHOU BoOje.
Komnekuust aHunuHOBBIX Kpacutenedl. ['opeHue MeTwiaMmuHa. B3anMopelicTBue MeTWJIaMUHA MU
aHWJIMHA C BOJOM M kucioTamu. OKpaliMBaHUETKaHEW aHWIMHOBBIMU KpacHTEIsIMH. [ uaponan3 6enkoB
c nomoipio mnencuHa. OOHapyxeHue (QYHKUMOHAJIBHBIX TPYNI B MOJIEKYJaX aMMHOKHUCIOT (Ha
npuMepe raunuHa). O6HapyKeHre aMMHOKHUCIIOT € TIOMOIIbI0 HUHTHIpUHA. PacTBOpeHHEe U ocaxxIeHHue
oenkoB. Jlenarypamus O6enkoB. KauecTtBennbie peakiuu Ha 6enku. Moaenu JIHK u pa3nuuHbIX BHIOB
PHK.

JlabopaTopHble onbITHI. M3roToBieHne MAapOCTEP/KHEBBIX MOJENEH MOJIEKYJ HW30MEPHBIX aMHHOB.
WzroroBnenne Mozeneil NpocTeHIMX NenTuaoB. PacTBopeHune OENKOB B BOJE M UX KOAryJISIIHSL.
OOHnapyxenue Oenka B KypuHOM SIHIE U MOJIOKE.

IIpakTnyeckas padora/. AMuHbl. AMMHOKUCIOTHI. benku.

IIpakTuyeckas padora 8. nentudukanys opraHndyecKiux COeAMHEHUH.

Oo0mas xumun.11 kiaace
TEMA 1.CTPOEHUE ATOMA. HEPI/IOI[I/I‘{ECKI/II7I 3AKOH 1 IEPUOJIUYECKAS
CUCTEMA XUMMNYECKUX 3JIEMEHTOB /1. U. MEH/IEJIEEBA. (104).

Crpoenne aroma. CioxHoe cTpoeHue aroma. JlokazarenbCTBa 3TOr0: KaTOJHbIE U PEHTTEHOBCKHE
ayud, ¢ororddekt, paarnoakTUBHOCTh. OTKpPHITHE 3JIEMEHTAPHBIX YACTHII: 3JEKTPOHA U HYKJIOHOB
(mpotoHoB U HeMTpoHoB). Moaenu Tomcona, Pezepdopaa, bopa. [loctynarst bopa. Ctpoenue aroma B
CBETE KBAHTOBO-MEXaHUYECKHX MPEACTABICHUI.

Hyxnonsl (mpoToHbI U HEHTPOHBI), HyKIHAbL. [loHsTHE 00 M300apax u u3oTOoNax. SlnepHble peakuuu 1
WX ypaBHEHUS.

KopnyckynsipHO-BOJIHOBOM Jyaliu3M d3JeKTpoHa. [loHSATHE 37IeKTpOHHOMOPOUTAIM U 3JIEKTPOHHOTO
obuaka. S-, p-, d- u f-opouranu. Kanrossie uncia. CTpoeHHe 3JCKTPOHHOK 000JI0UKH aToMa.

[Topsimok 3amoNHEHUs! AIEKTPOHAMH ATOMHBIXOpPOMTANEl B COOTBETCTBHU C NMPUHIIMIIOM MHHHMYyMa
sHeprum, 3amnpetoM llaymm, mnpaBuinom XyHzaa, mpaBuiioM KiedkoBCKOro. DJIEKTPOHHBIE (HOPMYIBI
aTOMOB U HOHOB.

Ilepuoanueckuii 3axkon . . MenaeneeBa. IIpennocbuiku OTKpBITUS: pabOTHl MpEAIIECTBEHHUKOB,
peleHust MeXAyHapOJIHOIro Che3/1a XUMUKOB B T. Kapncpys, nnunoctHeie kayectBa J[. . Menneneesa.
OTKpbITHE TEPUOAMYECKOTO 3aKoHa. MeHjeneeBckas (HOpMyTUpOBKa IEPHOAMUYECKOTO 3aKOHA.
B3aumocBsI3p mepUOAMYECKOTO 3aKOHAa U Teopuu cTpoeHus aroma. CoBpemMeHHas (QopMyIupOBKa
MIEPUOIUYECKOT0 3aKOHA.

B3anmoCBA3p MEPUOAMYECKOTO 3aKOHAa W MepUuoauyeckorl cucremsl. llepromnueckas cucremMa u
cTpoeHue aroMa. OU3NYECKUN CMBICT CUMBOJIMKH MEPUOIUYECKON CUCTEMBI.

V3MmeHeHne CBOMCTB AJIEMEHTOB B MEPUOJIAaX U TPyMMax, Kak (YHKIUS CTpOeHHs UxX atomoB. [loHsTHE
00 3HEPruyM HOHMU3ALUHU U CPOJICTBA K SJIEKTPOHY.

[lepnoAMYHOCTS UX W3MEHEHUSI METAUIMUECKUX U HEMETAUIMUYECKUX CBOMCTB 3JIEMEHTOB B Ipylnax U
neprojax, Kak pyHKIUS CTPOSHUS dIIEKTPOHHBIX 000JI0YE€K aTOMOB.

3Ha4YeHUE NEPUOJUIECKOTO 3aKOHA U IEPUOJUIECKON CUCTEMBI.

Jemoncrpanun. ®orordpdexr. Karonuesie myun (31eKTpoHHO-Ty4ueBble TpyOKku). [lopTperst ToMcoHa,
Pesepdpopna, bopa. Iloptperst HBanmenko u ['amona; bepuenuyca, JleGepeitnepa, Hpronenzca,
MenneneeBa. Mopnenu opOutaneit paziauuHoil ¢opmbl. CHeKTpbl TOIJIOHNIEHUS U UCIyCKaHUS
COCIMHEHUI XMMHUYECKUX SJIEMEHTOB (C TMOMOIIBI0 CIEKTpOCKoma). Pa3nuuHbie BapuaHTHI TaOIHIT
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NEepUOINYECKOil cucTeMbl Xxumuueckux snemMeHToB JI. . MenaeneeBa. OOpa3ibl MPOCTHIX BEIECTB,
OKCHJIOB Y THIPOKCHUOB JIEMEHTOB TPETHETO MEPUOJA U JEMOHCTPALIMS UX CBOMCTB.

TEMA 2. XUMHNYECKAS CBsSI3b U CTPOEHUE BEIIECTBA (104)

Xumuueckas cBsi3b. [loHarue o xumuueckoil cBsizu. OCHOBHBIE XapaKTEPUCTUKUA XUMUYECKOM CBSI3U:
SHEprus, JJIuHa, TUMOJIbHBIA MOMEHT.

HNonnas xumMudeckas CBsIi3b U MOHHBIC KPUCTAUIMYECKHE PEIIETKH. 3aBUCUMOCTh (PU3MUECKUX CBOWCTB
BEIIIECTB OT TUIA KPUCTAUIMYECKON PEIIETKH.

Bozoyxnéanoe cocrosiuue atoma. [loHsTHE 0 KOBasleHTHOH cBsizu. OOMEHHBIM MEXaHU3M 00pa30BaHUS
KOBAJICHTHOM CBS3U. DJIEKTPOOTPULIATEILHOCTh. HanpaBieHHOCTh KOBAJIGHTHOM CBSI3U, €€ KPATHOCTD. G-
Um-  CBsI3U. JlOHOpHO-aKUENTOPHBIM MEXaHW3M OOpa30BaHMSI KOBAJICHTHOW  CBSI3U.  THIIBI
KPUCTAJUIMYECKUX PEIIETOK C KOBAJEHTHOW CBA3BIO: aTOMHAS U MOJICKYJIApHAsl.

3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEIIECTB OT THIIA KPUCTAITMYECKON PEIICTKH.

[Tpupona xumMHUECKON CBS3M B MeTajuiax U cruiaBax. Oomme pusnueckre cBONCTBa METAJUIOB: TEIIO- U
AJIEKTPOIPOBOAHOCTD, IJIACTUYHOCTh, METAJUIMYECKHUH OJIeCK, MarHUTHBIE CBOMCTRBA.

Meramumueckas KpucTauinueckasi pemeTka u € 0COOEHHOCTH, KaK (QyHKITUS METAJUTHIECKOM CBSI3H.
Kommuiekcnbie coenmnenusi. KoMmiekcooOpa3oBaHue ¥ KOMIUIEKCHBbIE coequHeHus. CtpoeHue
KOMIUICKCHBIX ~ COCJIMHCHHUI: KOMIJIEKCOOOpa3oBaTellb HM  KOOPJAWHAIIMOHHOE  YKCIJIO, JIMTaH/IbI,
BHYTPEHHSISI U BHEILIHSISI CPEPBHI.

Krnaccudukanus KOMIUIEKCOB: XeNaThl, KaTHOHHBIC, AHWOHHBIC M HEUTpalbHBIC, AKBAKOMILUICKCHI,
aMMHUaKaThl, KapOOHWJIBI MeTauIoB. HoOMeHKIaTypa KOMIJIEKCHBIX COCIWHEHUM M HMX CBOWCTBA.
Jucconuarusi KOMIIEKCHBIX CO€IMHEHUN. 3HAUEHHE KOMIUIEKCHBIX COSAMHEHUN | MX POJIb B MIPUPOJIE.
ArperaTHble COCTOSTHUS BellecTB u (a3oBble nepexoabl.l'a3sl u ra3oBsie 3akoHbl (boinsa-Mapuorra,
[Mapns, Ieii-Jlroccaka). YpaBHeHue MeneeBa-Knanelipona majisg waeanbHOro rasa. JKHAKOCTH.
TekyuecTs, HCTApEHUE, KPUCTATUTU3ALIUS.

Teépasie BemectBa. IlmaBnenume. dazoBbie mnepexonsl. Cybnmumarnuss u aecyonmumarus. JKunkue
kpucrauisl. [Tnazma

MeskmoJiekyJIsipHble B3auMoaeincTBusi.BogopoaHas cBa3b 1 €€ pa3HOBUIHOCTU: MEKMOJIEKYIISIPHAS U
BHYTpUMOJIEKY/IsipHasd. Pu3nyecKkue CBOMCTBa BEIIECTB C BOJOPOAHOMN cBA3bI0. E€ Onosornueckas posib
B OpraHU3aIMU CTPYKTYp OENKOB W HYKJIEMHOBBIX KHCJIOT. BaHIaepBaalbCOBO B3aUMOJECUCTBUE U €T0
TUIIBI: OPUEHTAMOHHOE, UHIYKIIMOHHOE U TUCIIEPCUOHHOE.

JemoncTpanun. Komiekius KpUCTANIMYECKUX BELIECTB MOHHOTO CTPOCHHUSA, aMOP(HBIX BEIIECTB U
U3AENUN U3 HUX. MOoJenu KpUCTAIUIMYECKUX PEIETOK ¢ MOHHOW CBSI3bI0. Mozienn MONEKYI pa3iIuyHOn
apXUTEKTypbl. Mozienn KpUCTAINIMYECKUX BEUIECTB aTOMHOW M MOJIEKYJISIPHOU CTPYKTYphl. Komnekus
BEILIECTB aTOMHOTO U MOJIEKYJSIPHOTO CTpoeHus W u3aenui u3 Hux. Iloprper Bepnepa. Ilonyuenue
KOMIUIEKCHBIX ~ OpPraHMYE€CKMX W  HEOPraHWYeCKUX  COoeIMHEHWW.  JlemMoHcTpauus  Cyxux
KPUCTAJUIOTUAPATOB. Moiesn KpUCTAJUIMYECKUX PEIIETOK METauioB. Boma B pa3jiMuHBIX arperaTHbIX
cocTosiHUSIX U €€ (a3oBbIe mepexo/ibl. Bo3ronka noga wim 6eH30iHOM KucaoThl. Juarpamma «@PazoBbie
nepexo/ibl BemecTB». Moaenu moznexkyn JJHK u Genka.

JlabopaTopHble onbIThI. B3anMopeilicTBe MHOTOAQTOMHBIX CHUPTOB W TIIOKO3BI C (DETMHTOBOM
KUIKOCThI0. KauecTBeHHBIE peakliMi Ha HOHBI Fe’ u Fe*".

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

TEMA 3. IMCHHEPCHBIE CUCTEMBI U PACTBOPBI (9 u)

JAucnepcHble cucTeMbl. XHMHUYECKHE BENIECTBA U CMECH. XUMHUYECKas CHCTeMa. ['OMOreHHbIe U
reTeporeHHbie  cMmecu. JlucmepcHass cucTemMa: JIUCIIEPCHOHHAs cpela W AucnepcHas — dasa.
Kiaccudukanms TuCTiepCcHBIX CUCTEM.
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Abspo3zomnu. [IponemnenTsl. OMynbeuu U 3Mysabraropsl. Cycnensuu. CequmeHTanus.

Komnouansie pactBopsl. D¢dext Tunpans. [lomyueHne KOJUIOMIHBIX PAacTBOPOB IUCIIEPCHOHHBIM,
KOH/ICHCAIlUOHHBIM M XMMHUYECKMM croco0amu. 301 W Koaryssiuus. ['edw um cuHepesuc.3HaueHHE
KOJUIOM/IHBIX CUCTEM.

PacTBopsbl. PacTBOphl Kak TOMOI'€HHBIE CUCTEMBl U UX TUIIBI: MOJIEKYJISPHbIE, MOJEKYISIPHO-HOHHBIE,
noHHble. CrnocoObl BbIpaXEHUSI KOHLIEHTPALMM PacTBOPOB: OOBEMHAs, MaccoBas W MOJIbHAs JAOJIH
pacTBOpEHHOrO BelecTBa. MossipHas KOHLIEHTpALHs pacTBOPOB.

Jemoncrpanuu. OOpasibl JUCIIEPCHBIX CUCTEM U MX XapakTepHble Ipu3Haku. OOpasipl (KOJIEKINN)
OBITOBBIX M MPOMBIIIJICHHBIX a3po30Jiell, sMynbcuil U cycnieH3uil. IIpoxoxaeHue yiyya cBera uepes
KOJIJIOWJHBIE ¥ UCTUHHBIE pacTBOpHI (3 dext Tunnans). 3aBUCUMOCTD PACTBOPUMOCTH B BOJI€ TBEPBIX,
KHUIKUX W Ta3000pa3HbIX BEHIECTB OT TemmepaTypbl. llodydeHune MepechlieHHOTO pacTBOpa
THOCYNb(aTa HATPUS M €T0 MTHOBEHHAS! KPUCTAIIH3AIIHS.

JlaGopaTopHble ONbITHI. 3HAKOMCTBO C KOJUICKUIUSMH IHUIIEBBIX, METUIMHCKUX M OMOJIOTMYECKHX
resei u 3omei. [lomydyenune koymonaHOoro pactBopa xjaopumaa sxeneza(Ill).

IIpakTnyeckas padora 2. PacTBOpUMOCTh BEILIECTB B BOJE U (PAKTOPBI €€ 3aBUCUMOCTH OT Pa3IMYHbIX
(hakTOpOB.

IIpakTnueckas padora 3. OuncTka BoJbl GMUIBTPOBAHUEM, IUCTHIUISIIUEH U IEPEKPUCTATUIN3ALUCH.
IIpakTnueckas padora 4.IlpurorosieHue pacTBOPOB pa3IMUHON

KOHLEHTpaLUU.

IIpakTnueckas padora 5.0npeneneHne KOHIEHTPALIMHU KUCIOTHl TATPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTH IMPOTEKAHUS XUMHWYECKUX PEAKIIU U ®U3UKO-
XUMHNYECKHUX TPOLECOB (9 1)

OCHOBBI XMMHMYECKOW TepMOAMHAMMKHU. XHMMHUYECKas TepMOJMHAMMKa. TepMoJuHAMUYecKas
cucrema. OTKpbITas1, 3aKpbITas, U30JIMPOBAHHAS CUCTEMbl. BHYTpEHHSS SHEPrHsl CUCTEMBl. DHTAJbIINA,
WIM Terulocojiepkanue cucrembl. IlepBoe Hauano tepmMoauHaMuKH. WM30XOpHbBIA M H300apHBIN
npoueccel. TepMOXUMHUYECKOE YpaBHEHHUE.

Onranbnus. CtanaapTHas SHTaNbNuA. Pacuér sHTanbnuu peakuuu. 3akoH ['ecca u ciecTBUS U3 HETO.
OuTponus. Bropoe u TpeTtbe Havana repmoauHaMuku. CBoOoaHas sHeprus [ 'ndoca.

Cxopoctb xuMHYecKHX peakumii. [loHatue o ckopocTH peakuuu. OHEprusi AakTUBALUMU MU
aKTUBHPOBAHHBI KOMIUIEKC. 3aKOH JeHCTBYHOIMX Macc. KHHeTndyeckoe ypaBHEHHME M KOHCTaHTa
CKOPOCTH XuMu4eckor peakiuu. [lopsnok peakum.

@DaxTOpHl, BIUAIOLUIME HA CKOPOCTh NOMOTE€HHOM pEaklMH: NMPUPOAA U KOHLEHTpPALUs Pearupyrommx
BEIIEeCTB, TemnepaTypa. TemmneparypHsiit ko3 duuent. Ypasuenue C. AppeHuyca.

@DaxTOopHl, BIUAIOLIME HA CKOPOCTh T'E€TEPOTr€HHON PEaKLUU: KOHLEHTPALUs pearupyroluX BEUIECTB U
IJIOUIA/Ib UX COPUKOCHOBEHUS

OCHOBHbIE MOHATUS KaTAIUTUYECKON XMMHM: KaTalu3aToOpbl U KaTajau3, TOMOT€HHbIH U FeTepOreHHbIN
KaTajau3, IpOMOTOPbI, KAaTATUTUUECKHE bl U HHTUOUTOPBL. MeXaHu3M JeiCTBUS KaTaln3aTopoB.
OcHoBHbIE THUIIBI KaTajausa: KHCIIOTHO-OCHOBHOM, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIH,
METAJUIOKOMITJIEKCHBI W KaTajiu3 MeTajulaMH, (epMeHTaTuBHbIM. (dDepMeHTH, Kak OHOIOrHYecKHue
KaTaJIn3aTopbl OETKOBON PUPOIBI.

Xumuueckoe paBHoBecue. IloHatne 00 o0OpaTUMBIX XHUMHYECKHX THpoleccax. XHMHYECKOe
paBHOBECHME U KOHCTaHTa paBHOBecusa. CMelleHME XHMHYECKOIO PpPaBHOBECUS H3MEHEHUEM
KOHIIEHTPALlMU BEIIECTB, N3MEHEHHUEM JaBIICHUS U TEMIIEPaTYPBhI.

JeMoHcTpanuu. DK30TepMUYECKHE MPOLECChl Ha IMPUMEPE PACTBOPEHHS] CEPHOM KHCIOTHI B BOJE.
DHJ0TEpMHUYECKHE TMPOIECCHl Ha IMPUMEpPE pacTBOpEHUs: coseld amMMoHus. M3ydeHue 3aBUCHMOCTH
CKOPOCTH XUMHYECKONW peaklMH OT KOHILIEHTPAalluM BEUIeCTB, TEeMIEepaTyphl (B3auMOeCcTBHE
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THOCYNb(aTa HATPHUS C CEPHOM KUCIIOTOI), MOBEPXHOCTU CONPUKOCHOBEHHUS BEUIECTB (B3aUMOICHCTBHE
COJITHOM KHMCJIOTBI C TpaHyJaMu U IOPOIIKAMU aJOMUHUSA WIM LMHKA). [IpoBeneHne KaTalIuTHYECKUX
peakuuil pasiloKEeHUs MEPOKCHIA BOAOPOAA, TOPEHUsS caxapa, B3aMMOJEHCTBHS MOJA U ATIOMHUHUS.
Koppo3us xene3a B BOJHOM cpejie ¢ ypOTPOIIMHOM U 0e3 Hero. HabrofeHne cMemmeHuss XUuMUIeCKOTo
paBHoBecus B cucremax: 2NO,«—>N,04, FeCl3+KSCN«—Fe(SCN)3+3KCI.

JlaGopaTropHblii onbIT. 3HaKOMCTBO ¢ kosutekiuert CMC, cogepkaiux 3H3UMBI.

IIpakTnueckasi padora 6. l3yueHue BIMSHMS pa3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH
peaxkuuu.

TEMA 5. XUMHNYECKHUE PEAKIIMU B BOJHBIX

PACTBOPAX(12 u)

CBoiicTBa pacTBOPOB JIEKTPOJIHTOB. Bona — cnalsiit anexrponut. Kartnon runpokconus. Monnoe
npousBeneHue BoAbl. HelrpanpHas, kucinotHas M ImenodHas cpensl. Ilonstue pH. Bonmoponusiit
nokasarens. Maaukaropsl. Poss pH cpensl B ipupoae u xKu3HY denoBeka. IOHHbIE peakliuy U yCI0BUs
UX NPOTEKAHMUS.

PanHue npencraBieHHs O KHCIOTaX M OCHOBAHMAX. KHCIOTBI M OCHOBaHHA C IO3ULUU TEOPHUH
3JEKTPOJUTUYECKON nucconuanuu. Teopust KUCIOT U ocHoBaHui bpencrena—Iloypu. Conpsik€éHHbie
KHUCJIOTBI U OCHOBaHUS. AMQOIUTBHI.

Krnaccudukanus KUcioT u croco0bl uX moiydeHus. OOmue XMMHUYECKHE CBOWCTBA OPraHUYCCKUX U
HEOPraHWYECKUX KUCIIOT: PEaKMM C METAJIAMHU, C OKCHJIAMH U THIPOKCUAAMHU METAJLIOB, C COJISIMH, CO
cnupraMu. OKUCIUTEIbHBIE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM U a30THOW KUCIIOT.

Knaccudukanuss ocHOBaHMH W cnocoObl WX TodydeHus. OOmpe XWMHYECKHE CBOWCTBA INEIOYEH:
peakuuu ¢ KUCIOTaMH, KUCJIOTHBIMU M aMOTEPHBIMU OKCHAAMH, COJSIMH, HEKOTOPBIMH METAJIaMHU U
HeMeTa/lllaMHM, C OPraHMYeCKMMH BeIleCTBaMM (TaJlOMJIONPOU3BOAHBIMU YIJIEBOJOPOJOB, (DEHOIIOM,
XKHupamu). XHMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHUM: pEaKkLMM C KHCIOTaMM, pPEaKIHUU
Pas3oKeHus: 1 KOMIUIEKCO0Opa3oBaHUs. XMMHUYECKHE CBOMCTBA OECKUCIOPOAHBIX OCHOBAHUH (aMMHaKa
¥ aMHHOB): B3aUMOJICHCTBHUE C BOJION U KUCIOTaMH.

Knaccudukanust coneit opraHndeckuii ¥ HEOPraHMYECKUX KUCIOT. OCHOBHBIE CIOCOOBI MOTYYCHHUS
coyieii. XMMHYECKUE CBOMCTBA COJIEM: Pa3JI0KEHUE IPU HArpeBaHUM, B3aUMOJEUCTBUE C KMCIOTAMH H
iesI04aMu, JpYrumu cosisiMu. JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEHHU .

I'uaposmms. Ilonstue ruaponusa. ['uaponus coneit u ero kiaccudukanus: oOpaTUMbId 1 HEOOPATUMBIH,
[0 aHMOHY M 1O KaTUOHY, CTyNEHYaTblil. YcuJeHHe M TOoJaBlieHHe OOpaTUMOro THAPOJIH3a.
HeoOpaTumsblii ruiposn3 OMHApHBIX COeTMHEHUH.

JMemoncTpanun. CpaBHEHHE 2JIEKTPOIPOBOAHOCTH PACTBOPOB AJIEKTPONUTOB. CMELIEHNE PaBHOBECHS
AMCCOLMAlUM  CNa0bIX KUCIOT. MHaumkaropel M U3MEHEHME MX OKpPackM B pasHBIX cpenax.
B3aumopeiicTBue KOHUEHTPUPOBAHHBIX a30THOM U CEPHOM KHUCIOT, a Takke pa30aBICHHOW a30THOM
KHCJIOTHI ¢ Menplo. Peakius «cepeOpstHOTO 3epkana» il MypaBbHHOM KHCIOTHI. B3aumoneiicTBue
aMMMaKka M METWJIAMUHA C XJIOPOBOAOPOAOM M BonoH. IlonmyueHne m cBOWCTBA pacTBOpa TMIAPOKCHIIA
HaTpus. [lomyuyeHue Mblia U U3y4E€HUE CPEIbl €ro pacTBOpa MHAMKaTopamu. ['maponn3 kapOOHATOB,
Cy/nb(aToB U CHIINKATOB LIENOYHBIX METaJUI0B, HUTparta cBuHUA(I]) mnu nuHka, XJ10puaa aMMOHHUSL.
JlaGopatopuble onbIThl. Peakuuu, wugynme ¢ oOpa3oBaHMEM OCajgKa, rasa MWJIM BOJBI, IS
OpPraHUYECKUX W HEOPraHMYeCKUX IIEKTPoIuTOB. CBOWCTBA COJIIHOM, pa30aBICHHOW CepHOM u
YKCYCHOH KHUCIOT. B3aumoneiicTBue ruipokcuaa HaTpus ¢ coisiMu: cynbdarom meau(ll) u xmopuaom
ammoHus. [lonydyenue u cBoiictBa ruapokcua meau(ll). CroiicTBa pacTBOpoB cosneil cynbdaTa Meau U
xnopuaa xxkenesa(Ill). MccnenoBanue cpeasl pacTBOPOB C MIOMOIIBIO HHIUKATOPHOM Oymar.
IIpakTnueckas padora /. McciaenoBanue cBOWCTB MUHEPATbHBIX M OPIrAHUYECKUX KUCIIOT.
IIpakTuyeckas padora 8. [TonyueHne cosieli pa3IMYHBIMA CIIOCOOAMH U UCCIICJIOBAHHE WX CBOWCTB.
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IIpakTnyeckas padora 9. ['Maponn3 opraHuvYecKuX U HEOPraHMYECKUX COSAMHEHUM.

TEMA 6. OKUCJIUTEJIbBHO-BOCCTAHOBUTEJIBHBIE ITPOLECCHI (9 u)
OKHCAUTEILHO-BOCCTAHOBUTEIbHbIE peakuuu. lloHsATHe 00 OKHMCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peakuusix. Crenenb okucieHus. [Ipoieccel OKMCIEHUS U BOCCTAaHOBIEHUS. BaxxHelIne OKuciIuTenu u
BOCCTAHOBUTEJIM. MeTo 3JIEKTpOHHOro OajaHca M COCTAaBJICHUS YPABHEHUH OKHUCIMTENBHO-
BOCCTAHOBUTEJIBHBIX peakuuil. MeToasl HOHHO-3JIEKTPOHHOro OanaHca (METOJ MOJypeakLMid).
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC TIOTCHIIUAIIBI.

JuekTposm3. [loHsatne  snexTponuMsa  Kak  OKHMCIUTEIBHO-BOCCTAaHOBUTEIBHOTO  IIpolLecca,
IIPOTEKAOILETr0 Ha DJIEKTPOJax. DIEKTPOIU3 PACIUIABOB IEKTPOIUTOB.

ONEeKTPOIAU3 PACTBOPOB AJIEKTPOJUTOB C HHEPTHBIMU D3JEKTPOJAaMHU. OJEKTPOJIU3  PacTBOPOB
JIEKTPOJINTOB C U AKTUBHBIM aHOIOM. [IpakTmueckoe 3Ha4YEHHE AIIEKTPOJIM3A: DIEKTPOXMMHUECKOE
MOJTyYeHHE BEIIECTB, DJEKTPOXUMHUYECKass OYUCTKa (pauHHpOBaHUE) METAJUIOB, TalbBAHOTEXHHKA,
rajlbBaHOIUIACTUKA, TaJbBaHU3ALIUS.

XuMHYeCKHe MCTOYHUKH TOKA. ['anpBaHMueckue 31neMeHThl. CTaHAApTHBIA BOAOPOIHBINA 3JIEKTPO.
CranznapTHble 3J1€KTpoHbIe oTeHIMaIbl. COBpEMEHHbIE XUMUYECKUE UCTOYHUKM TOKa: OaTtapelku u
aKKyMYJIATOPBI.

Koppo3usi MerannoB um cmocodbl 3amutbl 0T Heé. [lonstue o kopposuu. Buzasl kopposuu o
XapakTepy OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB: XUMHUYECKas U 3JIEKTPOXUMHUYECKAs.
CriocoOpl 3alIMTHI METAJUIOB OT  KOPPO3UHU: IMPUMEHEHHE JIETMPOBAaHHBIX CIUIABOB, HAHECEHHE
3alUTHBIX MOKPBITUN, U3MEHEHUE COCTaBa WJIM CBOWCTB KOPPO3MOHHOW CpEJbl, 3JIEKTPOXUMUYECKUE
METO/IbI 3aILIUTHI.

Jemoncrpanuu. Boccranoienue oxcuna meau(ll) yrnem u Bogoposnom. BoccranoBienue nuxpomara
Kalusl 3TUIOBBIM cIUPTOM. OKHUCIMTENbHBIE CBOWCTBAa AMXpoMara Kanusd. OKUCIIEHHE allbJeTrHja B
KapOOHOBYIO KHCJOTY (peakuusi «cepeOpsiHOro 3epkaja» WM peakuus ¢ ruapokcuaom meau(ll).
Onexrponu3 pactBopa cynbdara menu(ll). CocraBieHue raabBaHMYECKUX 3JeMeHTOB. Kopposus
METAJIJIOB B PA3JIMYHbIX YCIOBUSAX U METO/IbI 3aIUTHI OT HEE.

JlabopaTopHble onbIThl. B3anMopelicTBUEe METAJUIOB C HEMETAJJIaMM, a TaKXKe C pacTBOpamMH coJiel U
KHUCJIOT. B3auMopeiicTBHe KOHIICHTPUPOBAHHBIX CEPHON M a30THOM KHUCJIOT ¢ Melbio. OKHCIUTETbHBIE
CBOMCTBAa IE€pMaHraHaTa KaJMs B pa3dM4YHbIX cpenax. O3HAKOMJIEHHE C KOJUIEKIHMEeH XMMHYECKHUX
MCTOYHUKOB TOKa (0aTapeiku, CBUHIIOBbIE aKKYMYJISTOPBI U T. [1.).

TEMA 7. HEMETAJLJIBI (23 u)

Bopnopona. /[BolicTBEHHOE MOJIOKEHUE BOAOPOJA B IEPUOANUECKON CUCTEME XMMHUYECKHUX JJIEMEHTOB: B
I-A u VII-A rpynnax. M3otons! Bogopona.

Haxoxnenne B mpupone. CTpoeHue MoseKyinbl, (u3nyeckue cBoiicTBa. XHMHYECKHE CBOICTBa
BOJOPOJa: BOCCTAHOBHUTENbHBIE (C 0oJjiee SIEKTPOOTPULIATEIbHBIMA HEMETAJUIAMHU, C OKCHIAMHU
METAJIJIOB, TUAPUPOBAHUE OPraHUYECKUX BEILIECTB) U OKUCIUTENbHBIE (¢ MeTasiamu I-A u |1-A rpynmn).
[Tonyyenue Bogopona: B Jlabopatopuu (B3aUMOJEHCTBUEM KHUCIIOT C METa/IaMH) U TTPOMBIIIIICHHOCTH
(xonBepcueit). [Ipumenenue Bonopoaa.

I'anorennl. DnemenTsl VIIA-Tpymnnel — rajoreHsl: CTpO€HHE aTOMOB M MOJIEKYJI, TalOT€HbI-IIPOCTHIE
BELIECTBA, COCIMHEHUS: CPABHUTEIbHAS XapaKTEPUCTHKA.

I"anorensl B mpupoje. 3aKOHOMEPHOCTH H3MEHEHHUs (U3NYECKUX U XUMHYECKUX CBOMCTB B VIIA-
rpymnrne: B3aMMOAECHCTBHE TaJIOTEHOB C METaJlJIaMH, HEMETAJUIAMHU, CO CJIOKHBIMH HEOPTaHUYECKUMH U
OpraHMYecKMMU BeniecTBamHu. [loydyeHue u npuMeHeHne rajloreHoB.

CrpoeHne MoyieKyln H (U3MYECKHE CBOWMCTBA TaJIOT€HOBOAOPOAOB. XHMHUYECKHE CBOMCTBa
raJIor€HOBOJIOPOIHBIX KUCIIOT: KUCIOTHBIE CBOMCTBA, BOCCTAHOBUTENIbHBIE CBOMCTBA, B3aUMOJIEHCTBHE
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C opraHmdyeckumu BemecTBamu. [lonydeHue ranoreHoBomoponoB. I'amorenuapl. KauecTBeHHBIE
peaxkuy Ha raJlOr€HUI-MOHBI.

Oxcupapl xnopa. Kucnopoaconepskamue kucioTsl xjaopa. Cosln KUCIOpOACOAEpKAIIUX KUCIOT XJopa.
[Tonyyenue u npuMEHEHNE BaXHEHIIUX KUCIOPOIHBIX COCIMHEHUH XJI0pa.

Kucaopoa. Obmas xapakTepuCcTHKa 2JIEeMEHTOB VIA-rpyIibl.

Kucnopoa: HaxoxiaeHue B Npupoje, MolydyeHue (1adopaTopHble U IMPOMBILIUIEHHBIE CIIOCOOBI) U
¢bu3nyeckue CBONCTBA.

XUMHUYECKUE CBOICTBA KUCIOPOAA: OKUCIUTENbHBIE (C IPOCTHIMM BELIECTBAMH, C HU3LIMMHU OKCHIAMH,
C OpraHMYeCKMMHM W HEOPraHMYeCKMMM BELIeCTBaMH) U BOCCTaHOBUTENbHBIE (C (ropom). OOnactu
IIPUMEHEHHUSL.

O3z0n. Haxoxnaenue B mpupoje. dusmyeckue M XUMUYECKHE CBOMCTBa o30Ha. Ero mosydenuwe u
npuMeHeHue. Poib 030Ha B )KUBOU ITPUPOLE.

CTtpoeHne MOJIEKYJIbI IIEPOKCHIA BOJOPOA, ero (pr3nYecKre 1 XUMHUECKUE CBOWCTBA (OKUCIUTEILHBIC
U BOCCTaHOBUTENbHBIE). [loaydyeHne u npuMeHeHre nepokcuia BoJopoa.

Cepa. Haxoxxnenue cepbsl B npupoje. BaleHTHbIE BO3MOKHOCTH aTOMOB CEpbI. AJUIOTPONMS CEPBI.
dusnueckue CBOMCTBA pPOMOMUYECKONW cepbl. XHMHUYECKHE CBOWCTBA CEpbl: OKHUCIUTENbHBIE (C
METaJulaMH, ¢ BOJIOPOJIOM U C MEHEE AJIEKTPOOTPHULIATEIbHBIMUA HEMETAJIaMH) M BOCCTAHOBUTEIbHBIE (C
KHCJIOPOJIOM, KHCIIOTAMU-OKUCIUTENSIMHU), PEAKUU JUCIPONOPLUUMOHUPOBAHMS (CO IIEI0YaMu).
[Tomy4yenue cepbl U 00JaCTH TPUMEHEHUSI.

CtpoeHne  MOJEKylIbl M  CBOicTBa  cepoBogopoma:  (usuyeckwe, (UIUOJOTHUECKUE U
xumuueckne.CepoBoopol, KaKk BOCCTAHOBUTENb, €ro mnojiyueHue M npumeHeHue.Cynbuasl u ux
XUMHYecKHe cBoicTBa. Pacrio3HaBaHue cynb(ua-HOHOB.

CepHucThIi ra3, ero pU3MUecKue CBOMCTBA, MOJIYYEHHUE U NPUMEHEeHUe. XUMUYECKHUEe CBOMCTBA OKCUIa
ceprl(IV): BoccraHoBHUTENbHBIE (C KHCIOPOJOM, OpOMHOH BOJOH, NEepMaHraHaTOM Kajlus U
CEpOBOZOPOAOM) U CBOMCTBA KMCIOTHBIX OKCUIOB CO HiesoyaMu. CepHUCTast KUCI0Ta U €€ COJIH.
CepHblil aHruzpuia, ero (pu3MyecKkue CBOWCTBA, MOJyYeHHWE U NpUMEHEHHE. XUMHUYECKHE CBOMCTBA
okcuaa cepbl(VI]), Kak OKUCIUTENS] U TUIMYHOTO KUCIOTHOrO okcujaa. CepHasl KHCIOTa: CTPOEHHUE U
¢u3nueckue cBoOMCTBA. XMMUYECKHUE CBOWCTBAa DPa30aBIIEHHOM CEPHOWM KHUCIOTHI: OKHCIUTENbHbIE U
OOMEHHBIE U OKHCIMTEIbHBIE CBOMCTBAa KOHLIEHTpUpOBaHHOW. IlomyueHue cepHONl KHUCIOTHI B
OPOMBIIIEHHOCTH. O05acTu npuMeHeHus cepHod KUciIoThl. CynbgaTsl, B TOM YUCIIE€ M KYHOPOCHI.
I'mapocynbdarel. duszndeckue M XUMHUYECKHE CBOWCTBA COJeM cepHOW KHUCIOTHL. Pacrno3HaBaHue
Cynb(aT-aHMOHOB.

A30T1.00mas xapakTepucTiuka sjeMeHToB VA-rpymmbl. A3or. CtpoeHue aroma. HaxoxxaeHue B
npupone. Pusnyeckue cBorcTBa. OKHUCIUTENBHBIE M BOCCTAaHOBHUTEIbHBIE CBOMCTBA. [lomydeHue u
IIPUMEHEHHE a30Ta.

CrpoeHne MoOJEKyabl aMMuaka, ero @usndyeckue cBoicTBa. OOpa3oBaHHE MEXKMOJIEKYJIIPHOU
BOJOPOJHON CBSI3U. XMMHMYECKHE CBOMCTBA aMMHaka Kak BoccTaHoBuTens. OCHOBHBIE CBOMCTBa
aMMHaka Kak JJIeKToHOojoHopa. KommiiekcooOpa3oBanue ¢ ydacTueM amMmuaka. B3aumopeicTBue
aMMHaKa ¢ OpraHMYeCKUMHU BEILIECTBAMU U C YIVIEKUCIBIM ra3oM. [lonydyeHue u npuMeHEeHre aMMHaKa.
Conu aMMOHHMS: CTPOCHHE MOJIEKYI, (PU3NUECKHE U XMMUYECKHE CBOWCTBA, TPUMEHEHHE.
Coneobpazytomme (N2Osz, NOy, N2Os) u HeconmeoOpasyromue (N2O, NO) okcunsl. Mx crpoenue,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA.

A3oTHCTass KHCIIOTa M €€ OKHCIHMTEIbHO-BOCCTAHOBUTEIbHASA JIBOMCTBEHHOCTh. ColM a30THUCTON
KHCIOTBI — HUTpUThl. CTpoeHue MOJeKyabl U (QU3UYEecKHe CBOICTBa a30THOM KucHOThl. EE
XUMHUYECKHE CBOMCTBA: KUCJIOTHBIE M OKHCIMTEIBHBIE B PEAKLIUAX C METAUIAaMH M HEMETaJUIaMH,
peaKkuuu CO OPraHWYECKMMH W HEOPTraHWYECKHMH COeAVMHEHUsAMHU. [lomydeHue a30THOW KHCIIOTHI B
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NPOMBIIIICHHOCTH U JlabopaTopuu W e€ mpuMeHeHue. HurTparbl (B TOM YHCIIE M CENUTPBI), HX
¢u3nveckre 1 XUMHUYECKHE CBOMcTBa. TepMudeckoe paszioxeHne HUTpaToB. [IpuMeHeHne HUTpaToB.
®ocdop. Crpoernue aroma u amiorpornus ¢ocpopa. DuU3UUECKUE CBOICTBA AJUIOTPOIHBIX
MonuUKAMii W WX B3aUMOINEPEXOJbl.  XUMHYECKHE CBOWCTBa (ocdopa: OKHCIUTEIBHBIC (C
MeTaJlJJaMH), BOCCTaHOBUTEJbHBIC (C 0o0Jiee 3IIEKTPOOTPULIATEIbHBIMU HEMETAJUIAMU, KHCIOTaMU-
OKHUCJIUTEISIMHU, OEpTOJETOBOIl COJNBIO) U TUCHPONOPIUMOHUPOBaHMS (co mienodamu). HaxoxkneHnue B
pupoe u ero noiaydenue. PochuH, ero CTpoeHue U CBOICTBA.

Oxkcunabl docdopa(lll) u (V). DochopHble KUCIOTH, UX (PHU3NYECKUE W XUMHUYECKHE CBOMCTBA.
[Tonyuenune u mnpumenenue optodochoproit kucnorel. Conu opToPocOpHON KHUCIOTBI U HUX
IIPUMEHEHHUE.

Yraepoa.Vraepox — aneMeHT [VA-rpynmbl. ANIoTpoIiHbIE MOTUGUKALIMN YTIIEPOaa, UX TOTydeHUue U
cBoiicTBa. CpaBHEHUE CBOWMCTB anmasa u rpadura.

XHUMHUYECKHE CBOWCTBA YIJIEpOJAa: BOCCTAHOBUTEIbHBIE (C raJlor€HaMu, KHUCIOPOJOM, CEpPOM, a30TOM,
BozoM, okcugoMm Meau(Il), KkuciaoTaMu-oKUCIUTENIMH) U OKUCIUTEIbHBIE (C METalJIaMi, BOAOPOJIOM U
MeEHee 3JIEKTPOOTPULIATEIbHBIMU HEMETAJUIaMHU ). YTJIEpO.l B IPUPO/IE.

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

Oxcup yrnepona(lV): ctpoeHne MOIEKysbl, CBOMCTBA, MOTyUYE€HUE U IPUMEHEHHE.

VYronpHas KUCIIOTa U €€ CONM: KapOOHATHI U TUAPOKAPOOHATHI, — UX MPEICTABUTENN U IPUMEHEHHE.
Kpemumnii. Kpemuuii B npupozne. [lonydenue u npuMeHeHue KpemMHuUs. OU3MYECKHE U XUMHUYECKHE
CBOMCTBA KPUCTAJIMYECKOI'O0 KPEMHHUSI: BOCCTAHOBUTEJbHBIE (C TaJOr€HaMH, KUCIOPOJIOM, PacCTBOpaMu
mieyioueid M IUIAaBUKOBOW KHCIOTBI) U OKUcauTenbHble (¢ Merauiamu). Oxcupn kpemuusi(lV), ero
cBoiictBa. KpeMHueBas kucinora v €€ conu. CUIMKaTHas POMBILIIEHHOCTD.

demoncrpanun. Ilonyuenue Bogopona u ero cBoiictBa. Komnekuust «l'amoreHbl — npocTtblie
BeulecTBay. llomydueHue xiyopa B3aMMOJCHCTBHEM I€pMaHraHaTa Kajusi C COJISIHOM KHUCJIOTOM.
[lonyyenue consiHOM KuUCHOTBI U €€ cBoWcTBa. OKHUCIMTENbHBIE CBOMCTBA XJOPHOM BOJIBI.
OtOenuBatomiee neiicTBHE >aBeneBOW BOABI. l['opeHMe cnUYKU. B3pbIB meTapabl WM MHUCTOHOB.
[TonydyeHune KuCIOpoaa pa3oKEHUEM IIepMaHraHaTa Kajaus U Hutpara Hatpus. [lomyuenue okcuaoB us
MIPOCTBIX U CIOXKHBIX BeulecTB. OKUCIeHNEe aMMHaKa ¢ IOMOIIbI0 HHANKATOpa U 6e3 Hero. Pasnoxkenue
MEepPOKCHUJIa BOJOPOJA, €ro OKUCIUTENbHbIE CBOMCTBA B peakiuu ¢ ruapokcuaoM xkenesa(ll) u
BOCCTAHOBUTENIbHBIE CBOMCTBA C KHUCJIBIM pacTBOPOM II€pMaHraHara Kauusa. [opeHue cepsl.
B3aumopneicTeue cepsl ¢ METaJUIAaMM: aJIOMUHUEM, LIMHKOM, Xene3oM. [lomydenuwe cepoBomopona
U CEPOBOIOPOIHOM KHCIOTHL. Jl0Ka3aTenbCTBO Hamuuus cyiabQua-HOHa B pacTBope. KauecTBeHHbIE
peaknuu Ha cynbdur-aHnoHbl. CBOMcTBa cepHOW KHUCIOTHL. KauecTBEHHblE peaklMM Ha CyIb(QUT- U
cynbpar-aHnoHbl. CXeMa MPOMBIIIIIEHHON YCTaHOBKH (PPaKIIMOHHON NeperoHku Bo3ayxa. [lonyuenue u
pasnoxeHue xsopujaa aMMmoHus. KauecTBeHHas peakuus Ha HOH aMMoHMs. [lonyueHue okcuaa
azota(IV) peakuumelt B3auMoaeWcTBHS MeAM C  KOHUEHTPUPOBAHHOM  a30THOM  KHMCIIOTOM.
B3aumogeiictBue okcuaa azota(IV) ¢ Bogoi. Pasznoxkenue HuTpaTa HaTpus, TOpEHUE YEPHOTO MOPOXa.
I'openue docdopa, pactBopenue okcuma docdopa(V) B Boge. KauectBennas peakuus Ha docdar-
annoH. Kostekuus MuHepanbHbIX ynoOpeHuid. Kommekiust mpupogHBIX COEAMHEHUH yriepoja.
Kpucrannuueckue pemérku anMasa u rpadura. AncopOrus okcnaa azota(IV) ak THBUPOBAHHBIM YTIIEM.
Boccranosnenne oxcupa menu(ll) yriem. O3HakoMieHHME ¢ KOJUIEKIMEH NPUPOJIHBIX CHIIMKATOB M
MPOAYKIMEH CHWIMKaTHOM mpombiinuieHHOCcTU. ITomyuenne KpeMHHEBOM KHCIOTHI B3aUMOJIEHCTBUEM
pacTBOpa CWJIMKAaTa HaTpus C CWJIBHOW KHCJIOTOM, pAacTBOPEHHWE KPEMHHEBOM KHCIIOTHI B WIEIOYH,
pa3oKeHue Mpu HarpeBaHuH.

JlabopaTopHble onbIThbl.KauecTBeHHbIE peakliy HA TajJoreHUA-HOoHbl. O3HAKOMIIEHHE C KOJUIEKIHEH
MPUPOIHBIX coequHeHui ceprl. KauecTBeHHas peakuus Ha cyiabpar-aHUuOH. [lonydeHue yriekucioro
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rasa, B3aMMOJICHCTBHE MpaMopa C COJITHOM KHUCIOTOM M HCCleoBaHUE ero cBoMcTB. KauecTBeHHas
peakius Ha KapOOHAT-aHHOH.

IIpakTunyeckas padora 10. [TonyueHne oKCHI0B HEMETAIIJIOB U UCCIIEJOBAHNE X CBOMCTB.
IIpakTnueckas padora 11. [Tomyuenue ra3oB 1 uccieJOBaHUE UX CBOWCTB.

TEMA 8. METAJLJIBI (16 1)

lesounbie MeTasibl. llojokeHUE IIETOYHBIX METAUIOB B MEPUOAUYECKON CHCTEME 3JIEMEHTOB
. . MenneneeBa U CTpOCHHE MX aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS (PU3NYECKUX M XMUMHUYECKUX
CBOMCTB B 3aBUCUMOCTH OT aTOMHOT'O HOMEpa MeTaiia (M3MEeHEHHEe IIIOTHOCTH, TEMIIEPATyp IJIaBICHUS
U KUTIEHUS, peakuuil ¢ Boaoi). Ennnuunoe, ocobeHHoe 1 o0111ee B peakiusIX ¢ KUCIOPOAOM, IPYTUMHU
HEMETAJUIAMH, JKHJKAM aMMHUAKOM, OpPraHWYECKMMH W HEOPraHWYECKUMHU KHCIOTaMU H  Jp.
coeauHeHnsaMU. HaxoxaeHue B pupoie, UX MOJTYyYEHUE U IPUMEHEHHUE.

Oxkcupl, UX noxy4yeHue u cBoiictra. [&nouun, ux cBoiicTBa U MPUMEHEHHE.

Conu menoYHbIX METAILJIOB, UX MPEACTABUTEIHN U 3HAUCHHE.

Metasubl IB-rpynnsi: meab U cepedpo. CTpoeHue aTOMOB MEJIU U cepedpa.

duznyeckue 1 XUMUYECKHUE CBOICTBA 3TUX METAJIOB, X MOJIydeHUE U MpuMeHeHne. Meab u cepedpo B
MIPUPO/IE.

CBoiicTBa U IpUMeHeHHe BakHen X coeaunernii: okcumos meau(l) u (1), cepedpa(l); coneit memu(ll)
(xmopuaa u cynabsdara) u cepedpa (hropuaa, HUTpaTa, XpoMara U aleTara).

bepuwiiuii, Mmaruuii M mWEI04YHO3eMelbHbIe MeTaJIbl. [lojlokeHHEe B MEpUOJUYECKON CUCTEME
anemenToB J[. 1. MenneneeBa u crpoenusi aromoB MetaiioB ||A-rpynnel. Haxoxnenue B mpupoje,
noJrydeHue, (pu3ndeckne U XUMUICCKUE CBOMCTBA, MPUMEHEHHE IMIETIOYHO3EMENIbHBIX METAJUIOB U UX
BXHEHIINX COCAMHEHUN (OKCHIOB, TUAPOKCUIIOB U COJIEH).

Bpemennas u noctosiHHas KECTKOCTH BOJBI M CIIOCOOBI YCTPAHEHUS KaXI0TO U3 TUMOB. VIOHUTEHI.
Hunk. Ilonoxenue B mepuoandeckoil cucreme sineMeHToB [I. 1. MenneneeBa u cTpoeHUs aTOMOB
uuuka. Ero ¢gusnyeckue n xumudeckue cBoiicTBa. Haxoxxenue B mpupojie, NolyuyeHUue U MpUMEHEHHE
[IMHKA.

Oxkcu, THAPOKCH]T U COJIA LIMHKA: MX CBOMCTBA M MIPUMEHECHHE.

Amwomunuii.Ilonoxenue B nepuoanyeckoit cucreme snemeHToB [. . MenaeneeBa u CTpoeHUs: aTOMOB
amoMuHusi. Ero ¢usnueckume W Xumudeckue cBoiicTBa. HaxokneHuwe B mpupoje, MOJIYyYCHHE U
MIPUMEHEHUE ATFOMHUHMUS.

Oxcupa, THAPOKCHA M CONM alOMUHUSA (B KOTOPBIX AallOMMHHUNA HAaXOJWUTCS B BHJE KaTHOHA H
QJIFOMUHATHI): X CBOWCTBA U NMpUMEHeHHEe. OpraHuuecKrue COCIMHEHUS ATFOMUHUS.

Xpom.llonoxenne B mepuommyeckon cucreme anemeHToB /[[. . MenzaeneeBa U CTpoeHHs aTOMOB
xpoma. Ero ¢usnueckue u xumuyeckue cBoiicTBa. HaxoxneHnue B mpupojie, molyuyeHue U MpuMeHeHHe
Xpoma.

CBoiicTBa, MOMyYECHUE U PUMEHEHHE BAKHEHIIINX COSAMHEHUSI XpOMa: OKCHIOB M THIPOKCUIOB XpoMma,
JUXPOMATOB U XPOMATOB IIEJIOYHBIX METAJIIOB.

3aBUCUMOCTh KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB W THAPOKCHUIIOB XpOMa OT CTENEHU ero
OKHUCJIEHUsl. XpOMAThI U AUXPOMAThI, UX B3aUMOIIEPEXO/Ibl U OKHCIUTEIbHbBIE CBOMCTBA.
Mapraneu.llonoxenne B nepuoanyeckon cucreme anemMeHtoB . . Menaeneesa u cTpoeHust aTOMOB
Maprania. Ero ¢usudeckwe u xumuueckue cBoiicTBa. HaxokaeHwe B mNpupoje, MOIyudeHUE U
MIPUMEHEHHUE Maprasiia.

[Tonydyenue, cBOMCTBA U MPUMEHEHUE BAKHEHIIMX COCIMHEHWN MapraHiia: OKCHUJIOB M THJPOKCHJIOB,
cojleil Mapranma B pasiauuHoil creneHu okucieHus.Comu  Mmapranua(VIl), 3aBucumocts ux
OKHCIIUTEIBHBIX CBOMCTB OT CPEABI paCTBOPA.
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Keaeso. Ilonoxenue B nepuonnyeckoil cucreme snemeHToB Jl. . MenneneeBa u cTpoeHus aTOMOB
xene3a. Ero ¢usmueckue M XxumMuueckue cBoiicTBa. HaxoxaeHue B mpupoze, MOIydeHue (YyryHa H
CTalli) WU TpuUMeHeHue kene3a. IlomyueHue, CBONCTBA M NPUMEHEHUE BAXKHEHIIMX COCOUHEHMU
xene3za(ll) u (11): oxkcunos, runpokcuios, coneil. KoMiiekcHble COEUHEHMS JKEIE3a.

JdemoncTpanuu. OOpa3ibl MIETOYHBIX METAIOB. B3amMonelcTBHE IMIETOYHBIX METALIOB C BOJOM.
Peakius okpammBaHus IJIAMEHU COJISIMHM IIETOYHbIX MeTamioB. OOpasusl MetauioB |lA-rpynmsl.
Bs3aumopeicrBue kKampuus C Bonou. ['opeHume MarHus B BOAE€ M TBEPAOM YIVIEKMCIOM rase.
KayecTBeHHBIE peaklMM HAa KAaTHOHBl MarHus, Kanblius, Oapus. Peakuuu oxpaliumBaHHs IUIaMEHH
coimsimu MetaiioB |IA-rpynmel. [lonyuenue xéctkoit Boabl M ycTpaHeHue xéctkoctu.llomydyenue n
ucciaeaoBanue  cBodctB  rujpokcupa  xpoma(lll).OkucnurenbHble  CBOMCTBa  JUXpomMara
kanusa.OKUCIUTENbHBIE CBOMCTBA INepMaHraHara kanus. JlaGoparopHble onbIThl. KauecTBeHHbIE
peakIy Ha KaTHOHBI MEH U cepedpa

[Tonyyenue u ucciaenoBaHUE CBOMCTB IMAPOKCHAA LIMHKA. B3auMozaelcTBue allOMHUHMS C PAaCTBOpaMU
KHCIOT u wienouded. llomydenue u  M3ydeHME CBOMCTB TIMApoKcHza amomuHus. Kosneknus
KEJIe30CoAepKalluX pyl, 4yryHa U cranu. IlosydeHne HepacTBOPMMBIX THUIPOKCUIOB JKEIe€3a U
U3Y4YEHHE UX CBOUCTB. [lomyueHne KOMIUIEKCHBIX COEIUHEHUH JKemesa.

IIpakTnuyeckas padora 12. Pemenue sxcnepuMeHTanbHbIX 3a1a4d 1o TeMe «llonyuenue coenuHeHui
METAaJUIOB U UCCIIEJOBAaHUE UX CBOUCTBY.

IIpakTnyeckass padora 13. PemeHne HKCHEPUMEHTANIBHBIX 337ad IO TeMaMm: «MeTamisl»y u
«Hemeraub.
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3. TemaTnuyeckoe IJIAHNPOBAHME
TemaTuyeckoe MmiIaHUpPOBaHUE Kypca OpraHUYeCKON XMMHH COCTaBJIEHO U3 pacuéra 3 4 B Hezemo, T.e. Ha 102 9 B roa. Tpetbs
KOJIOHKa COJIEP>KUT MPUMEPHBINA MEepPEUeHb IEMOHCTPAIM U IEMOHCTPAIIMOHHBIX dKcniepuMeHToB (/1.), a Takke mabopaToOpHbIX
omnbiToB (J1.).

Oprannyeckas xumus. 10 kiacc

34 Tema ypoka H3yuaembie BONPOCHI Bunbl 1eATeIbHOCTH 00yYAOIIUXCS
13 TEMA 1. HAYAJIbHBIE IOHSATHUS OPTAHUYECKOM XUMHUHN Bocnurare
JIbHbIE
aACMeKThI

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

B€IICCTBA

B Pa3JIMUYHbIE LEMH. YTJIEBOAOPOABI U UX IMPOU3BOIHBIE.
[lonsiTue o3amecrurene.

J. Koymekuuss OpraHM4ecKuX BEUIECTB, MATEPUATIOB M
U3JeINi U3 HUX

OnuceiBaTh  OCHOBHBIE  JTalbl  pa3BUTUSA
OpPraHUYeCcKOi XUMHH.
OOBsICHATH  MHOTOOOpasue  OpraHMYECKHX

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

Teopus crpoeHn
SAOPraHN4eCKUXC
oequHeHnA. M
. byrneposa

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

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

OMnupudeckas, MOJEKYJspHas M CTPYKTypHast (pOpMyIIbI
OpPraHUYECKUX COeIMHEHUH.

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

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

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

CO3JAaHMSI TEOPUHM CTPOEHUS OPraHUYEeCKHX
coennHeHuN U poib A. M. bytieposa B Hell.
DopMyIMpoBaTh OCHOBHBIE MIOJIO’KEHUS
TEOpUn XUMHUYECKOTO CTpOEHUs
Y WIIIOCTPUPOBATh UX NIPUMEPAMH.

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

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

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

AJbaeruasl. KetoHsr. Kap6oHoBsie KHCIOTBHI.
Hurpocoenunenusi. AMUHBI.

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

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

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

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

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

3amecTtuTenen», «OCHOBHBIE KJIACChl  OPraHMYECKHUX

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

M30MepHU3aliu. HabntoaTe 1 onuchiBaTh AEMOHCTPALIMOHHBIN

[lonsiTvE O TOMO- M IETEPOJUTUYECKOM  pa3pblBax | XMMUUYECKUN IKCIEPUMEHT

KOBaJICHTHOM CBSI3U, DJIEKTPOPIIIaX U HyKIeoduIax.

Knaccudukanus peakiuii 1o TUITy peaKIMOHHBIX YaCcTHUIL:

paauKalbHbIe, SIeKTPOGUIbHBIEC U HYKICO(DUIBHBIE.

Knaccudpukanuss peaknuii 1Mo HW3MEHEHHUIO CTETICHEH

OKHCJICHHUS: OKUCIIEHHUS U BOCCTAHOBJICHHUS.

Knaccupukanuss peakuuii 1O YacTHBIM — NpU3HAKaM:

raJIOTEHUPOBAHUE UJEerajloreHUpoOBaHKe, TUAPUPOBAHNE

U ICTUAPUPOBAHUE, TUApaTalud U JeTrujapaTaiu,

TUAPOTaJIOr€HUPOBAHUE U AETUAPOTaJIOTEHUPOBAHUE.

JI. Topenue meraHa WM MPONAaH-OyTaHOBOW CMECH W3

ra3oBoi 3aKurajiku.B3psis cMecHu MeTaHa c

xynopoM.ObecriBeunBaHuE OpoMHOI BOJIbI

sTriieHOM. [lenonmumepusanuss  nonudTwieHa.llonydenue

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

HarpeBaTCJIbHbIMU an6opaMH, XUMHUYCCKHUMU
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peaKTUBaMHU.

OKOHOMHO U J3KOJOIMYECKH  IPaMOTHO
oOpaiarbes ¢ HUMHU.
Hccnenosarsb CBOICTBa OpraHMYECKUX

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

O0o06mIcHNE

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

Brimonnenne TecToBRIX 3amannii. Pemenne 3a1au Ha BEIBO/I
dbopmyn opraHuueckux coenuHenumit. IloaroroBka Kk
KOHTPOJILHOM paboTe.

JI. UzrortoBiieHne Mmojenell MOJEKYN MpeaCcTaBUTENeH
Pa3IMYHBIX KJIAaCCOB OPraHMYECKUX COCTUHEHUIN

BpINOSMHATE TECTBI W yHpaXKHEHHUs, pElIaTh
3a71a4M 110 TEME.

[TpoBOAKTH OLIEHKY COOCTBEHHBIX JHOCTHXKCHUMN
B YCBOCHUU TEMBI.

KoppekTupoBatb cBOM 3HaHHUSI B COOTBETCTBUU
C IJIAHUPYEMBIM PE3yJIbTaTOM

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

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

U psig, U3oMepus
Y HOMEHKJIaTypa

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

Homenknarypa ankaHoB.

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

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

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

Pasnuuars NIEPBUYHBIH, BTOPUYHBIH,
TPETUYHBINA, YETBEPTUYHBINA aTOMBI yIIepoIa

CrocoOsl
MOJTYYeHUS

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

XapaKTemeBaTL OCHOBHBIC HPOMBIIICHHBIC
u J'Ia60paTOpHLIC CIIOCOOBI TMOJIYYCHHUA
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AJIKaHOB CHUHTETUYECKOro OCH3MHA, HarpeBaHHe YIJepoja B | aJKaHOB.
aTMocdepe Boopoa.
JlaGopaTopHble CcIOCOOBI MONYYEHHUS AJIKAHOB: pPEaKLus
Bropiia, mnwmpomm3 coneii  KapOOHOBBIX  KHCJOT — CO
11€J09aMH, TUAPOIIN3 KapOKia alTFOMUHHMSL.
. IlonydyeHne MeraHa u3 anerara HaTpUs U THIPOKCUIA
HaTpHUs
CaoiicTBa dusnyeckre CBOMCTBA aJIKAHOB. VYcranaBiuBaTh 3aBUCUMOCTH mexnay | 1,2,3,4,5,6,7
AJIKaHOB U UX B3anMHoOe BiMsHHE aTOMOB B OPraHMYECKHX MOJIEKYyJaX. | KOJMYECTBEHHBIM COCTAaBOM MoJjekyn ankanoB | 8,9,10,11
IIPUMEHEHNE [TonoxurenbHsl M OTPULATENBHBIH  MHAYKTUBHBIE | U UX (PU3MYECKMMHU CBOWCTBAMH.
3P PEKTHI. NnnrocTpupoBaThk INepexox KOJIMYECTBEHHBIX
[TporHo3 peakLMOHHOM CIIOCOOHOCTH ajKaHOB.MeXaHH3M | OTHOUIEHMH B KauyeCTBEHHbIE HA OCHOBE
peakuuin PaauKaIBHOTO 3aMEILCHMS. Peaknuu | roMOJIOrHY€ecKoro psijia alnKaHoB.
pasuKaJIbHOTO 3aMELICHUS: raJIOr€HUPOBAHNE n | OnucelBaTh B3aWMHOE BJIMSHUE aTOMOB B
HUTpoBaHue.Peakiun JEruApUPOBAHUS. Peaknuuy | MOneKynaxaakaHoB u yCTaHaBJIMBAaTh
OKHUCJIeHHU. J[pyrue peakuuu ¢ pa3pylieHUEM YIJIEPOJHON | B3aUMOCBSI3H MEXY 3JIEKTPOHHBIM CTPOECHUEM
uenu. [I[pumeHneHne alnkaHoB Ha OCHOBE CBOWCTB. MOJIEKYJI AJIKaHOB Y MHIYKLIUOHHBIM
J. BuneopparmMeHnTsl ¥ claiifpl, WUIIOCTpUpYROIUE | 3PPeKToM.
WHIYKIIUOHHBINA 2P QEKT, TFE€MOJINTUYECKUI pa3pbiB | XapakTepus3oBaTh CBOOOIHO-paIMKaIbHBIN
KOBQJIEHTHON CBSI3U, CBOOOJHO-PAJAMKAIbHBIA MEXaHH3M | MEXaHU3M PEeaKIMi 3aMeleHHs.
peakiuit 3amenieHus. ['opeHue metaHa,nmpornan-0yranoBou | /laBatb MPOTHO3bI PEaKIMOHHOU
cMmecd, napagpuHa B YCIOBHUAX U30BITKA U HEJOCTaTKa | CIOCOOHOCTHAJIKAHOB M IMOJTBEPXkAATh HX
KHcaopo/ia.B3peiB cMecu MeTaHa ¢ BO3yXoM. OTHOILIIEHUE | XapaKTEPUCTUKOH  XHMHUYECKHX CBOICTB
MeTaHa, MNpoNaH-OyTaHOBOW cMecH, OEH3MHaK OPOMHOM | aJKaHOB.
Bozie ¥ pacTBOpy KMNO,. YcranaBiuBaTh 3aBUCHMOCTD MEXIY
JI. OOHapyxeHHe BOJbI, CaXH, YIJEKUCIOro ra3a B | CBOWCTBaAMM U MPUMEHEHUEM aJKaHOB.
IIPOJIYKTaxX TOPEHUS CBEYU [TpoBoaNTbH, HAONIIOIATh U ONTUCHIBATH
XUMUYECKUN DKCIIEPUMEHT
[{rknoankaHsl I'omonoruyecknii psij M CTPOCHHME LMKIOAKIAHOB. Mx | XapakTepu3oBarb  TOMOJOTMYECKHH  psf,
HOMEHKJIaTypa U U30MEPHS. CTPOCHHE, CBOMCTBA u IIPUMEHEHUE
[TonsiTue o mpoctpaHcTBeHHON u3oMepuu. KoHdopmeps! | IMKIOANIKaHOB.
LUKJIOT€KCaHa. OnuceiBaTh CHOCcO0BI MIOJIYYECHUS u
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CrnocoObl  TONYYEeHHS] [HUKJIOATKAHOB: PEKTU(DUKAIIUS
HeTH, KATWIMTHYECKOEC  JCTUAPUPOBAHHE  APEHOB,
BHYTpUMOJIEpYJIsipHas peakuus Bropua.

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

[IpuMeHeHne IMKII0aKaHOB.

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

MIPUMEHEHUS OCHOBE
CBOWCTB.
Ha6nronaTe 1 onuchIBaTh J1EMOHCTPAIIMOHHBIN

AKCIIEPUMEHT

OUKJIOAJIKaHOB Ha

13 TEMA 3. HENPEJAEJBHBIE YI'JIEBOJOPO/bI Bocnurar
eJbHbIe
ACHEeKThI
1 AJIKEHBI: DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl | KOHKpeTu3mpoBarth sz- 1,2,3,4,5,6,7
TOMOJIOTHYECKHA | THUJICHA. rubpuanzanuoopouraneii  ans  Mousekynsl | 8,9,10,11
i pan, usomepus | ['omonoruueckuil psa U U30MepHsl AIKEHOB (YIJIEpOJHOIO | ATHJICHA.
U HOMEHKJIATypa | CKeJleTa, TeOMETpHYecKass WM yuc-mpauc-u3oMepusi, | XapakTepu3oBaTb  TOMOJIOTUYECKMHA  psf
MOJIOXKECHUS JIBOMHOM CBSI3H, | QJIKCHOB.
MesxKaccoBasi). HoMeHkaTypa ajKkeHoB. O600mare 1 yriyOasaTh 3HaHUS 00 M30MEpUU
. O6bEMHBIE MOACTH YUC-, MPAHC-N30MEPOB AITKEHOB Ha TIpUMEpe M30MEPHUH ATKEHOB: CTPYKTYpPHOH
U MIPOCTPAHCTBEHHOM.
Ha3piBaTh  alKeHBI B COOTBETCTBHH  C
npaswiiaMu HoMeHksatypel [UPAC.
PazniuaTh rOMOJIOTH M N30MEPHI ATKEHOB
1 Crioco6b1 [TpomblnieHHble CHOCOOBI MOTYYEHUSATKEHOB: KpEeKHUHr | Pasdnnyarh IPOMBIIIJICHHbIE CIOCO0BI
TIOJTyYEHUS QIKAaHOB, BXOJMIIMX B COCTaB HE(PTH © TOMYTHOTO | MOJYYEHHUsS  AJIKCHOB: KPEKHHI  AJKaHOB,
QJIKEHOB HEPTSIHOTO rasa, JeTUAPUPOBaHHE NpeAeTbHBIX | BXOJAMIUX B COCTaB HE(PTH U TOMYTHOTO
YTJIEBOAOPO/IOB. HEPTSIHOTO ra3a, IeTuPUPOBAHIE ATKAHOB.

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

IIpennarats nabopaTopHbIe CIIOCOOBI
ITOJTy4€HUSI KOHKPETHBIXAJIKAHOB.
@dopmynupoBaTh ~ NpaBuUIO  3alilieBa U
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U JICTAJIOTCHUPOBAHUE TUTAIIOTCHAIKAHOB, a TAKKE
JIETUAPOTaIOTeHUPOBAHNE rajoreHONPOU3BOIHBIX
NpeaeabHbIX yrieBoaopoaoB.IIpaBumno 3aitiena.

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

3aIIMCHIBATh ypaBHEHUS
COOTBETCTBUM C HUM.
Ha6nronaTe 1 onuckIBaTh JEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT

peakuuii B

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

HarpeBaTCJIbHbIMU HpI/I60paMI/I, XUMHUYCCKHUMHU

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

Hccnenosathb CBOICTBa OpraHMYECKHUX
BELIECTB.

Habmonate XUMHYECKHE  SIBICHUA U
buKCcUpoBaTh  pe3yNbTaThl  HaOJIIOJCHHH.
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@DopMyIHpoBaTh BBIBOJBI HA NX OCHOBE

OcCHOBHBIC Crpoenue noammMepoB: MOHOMED, TOJIUMED, deMeHTapHoe | ONMUChIBaTh PEaKlMK MOJIMMEPU3ALUN
MOHSATUS XHMHH | 3B€HO, CTEIICHb IMOJIMMEPH3AIIUU. M MCITOJIb30BaTh MOHATHS XUMHHU
BBICOKOMOJIEKYJ | JIMHeliHble, pa3BeTBIEHHBIE U  ceTyaThie (CIIUTHIC) | BRICOKOMOJEKYIISIPHBIX COSAMHEHUN: MOHOMED,
SIPHBIX nosmmMepbl. CTepeoperyispHble ¥ HECTEPEOperyysipHbIC | IOJIUMEp, DAJIEMEHTAPHOE 3BEHO, CTENCHb
COCIUHCHHI MIOJIMMEPHI. MOJIMMEpU3aliH, JIMHEWHBIE, Pa3BETBIEHHBIE U
OTHolIeHnE MOJIMMEPOB K HarpeBaHUIO: | ceTYaThIe (CIIMTHIC), ITOTUMEPHI,
TEPMOIUIACTUYHBIC U TEPMOPEAKTUBHBIEC MOJTHUMEPHI. TEPMOIUIACTUYHBIC U TEPMOPEAKTUBHBIE
[Tonmumepbl Ha OCHOBE ATHJICHOBBIX YIJIEBOJIOPOJOB W MX | IMOJMMEPHI, CTEPEOPETYIISIPHBIE U
MIPOU3BOHBIX: MTOJIUATUIICH, TTOJTUIIPOITUIICH, HECTEpEOpEryJsipHbIC MOIUMEPHI.
MOJIMTETPA()TOPITHIICH U TTOJTMBUHUIIXIIOPHU/I. KnaccudumupoBars moaumMepsl 10 pa3IMuHbIM
JI. O3HakomjieHHE C KOJUICKIIMEH TIOJUMEPOB OCHOBE | PU3HAKAM: M0  CTPOCHHIO, criocodam
STUJICHOBBIX YTIIEBOJOPOJIOB MOJIyYEHUS U OTHOILICHUIO K HaIPEBaHUIO.
Paznuuare nonumepusanuio u
MOJIMKOHIEHCALIHIO.
XapakTepu30BaTh TMPUMEHCHHUE BAKHECUIITUX
MPEACTABUTEICH  IOJMMEPOB HAa  OCHOBE
STHJICHOBBIX YTJIEBOJOPOIOB u ux
MIPOM3BOIHBIX.
AJIKagVeHsl. Knaccudukanms JVEHOBEIX yIIIeBOIOpOIoB: | ONuUChIBaTh amKaaueHbl Kak yriieBogoponst ¢ | 1,2,3,4,5,6,7
KJaccu(uKalus | U30JMPOBAHHBIE, KyMYJINPOBAaHHBIE U CONPSHKEHHBIE. JBYMsI IBOMHBIMU CBA3SIMHU. 8,9,10,11

U CTpPOEHHUE

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

CrpoeHnue conpskEHHbIXAIKAUEHOB.

J.BuneodparmMeHTsl U claiiapl 1Mo Teme ypoka. Mojenu

[Ipemymarate o0myto ¢Gopmyny AUEHOB U
Ha3bplBaTh MX B COOTBETCTBUU C IPaBUIAMHU
Homenknarypsl [lUPAC.

Paznuuath H30MEpUI0 aJIKa/IMeHOB:
MEXKKJIaCCOBYIO,

MOJIEKYJI aJIKaJInEHOB c W30JIMPOBaHHBIMY, | YIJIEPOJHOTO CKEJIETa, B3aMMHOIO IOJIOKEHHUS
KYMYJUPOBaHHBIMH U CONPSKEHHBIMU  JIBOMHBIMU | KPAaTHBIX CBSI3€H, TEOMETPUUYECKYIO.
CBA3SIMU XapakTepu3oBaTb  CTPOCHHE  CONPSKEHHBI
XaJIKaJuEHOB
Crioco0b1 CnocoObl  MOJy4YeHHs] aJKaJAWEHOB: JeruapupoBaHue | CpaBHUBATh XUMHUYECKHE CBOICTBA alKEHOB U
NIOJIyYEHUS, AJIKaHOB, QJIKaJINEHOB.
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CBOICTBA U peakuus JlebeneBa, neruaporajloreHMpoBaHUEAUraloreHa | BoIABIATH 0COOEHHOCTH peakuuu
IPUMEHEHNE JIKQHOB. [OJIMMEPU3ALUH CONPSKEHHBIXATIKAUEHOB.
aJIKaJINCHOB. dusnyeckue CBOWCTBA AUEHOBBIX YIJIEBOJOPOIOB. XapakTepu3oBaTh (PU3NYECKHE U XHUMHYECKHE
XUMUYECKUE  CBOWCTBA  JUEHOBBIX  YIJIEBOJOPOJOB: | CBOMCTBA IMEHOB.
peaKuuy NPUCOCIUHEHUS, OKHUCICHHMS M nosmMepusauuu | OnucsiBaTh HaXO0XJICHHE B IIpUpoOLE
— 1 OCOOEHHOCTHU UX IMPOTEKAHUS. Y IPUMEHEHUE aJIKa/INEHOB.
HaxoxneHne B INpUpone M NIPUMEHEHHE AalKaJueHOB. | JlaBaTh XapakTepUCTHKY TepIeHaM M HX
TeprieHsl. IIPEJICTaBUTENISAM
J.Koarynauuss MJIE4HOTO COKa KaydyKOHOCOB (Mosouas,
olyBaHYMKa WK (QuKyca). Jlemomumepusamus Kaydyka
Y JI0Ka3aTeJIbCTBO HAJIUYUS JBOMHBIX CBS3€H B MOJIEKYJIAX
MOHOMEpOB  (peakuuu ¢ OpOMHOI BOAOH M PacTBOPOM
KMI’]O4)
Kayuyku n Onacromepsl. HarypanbHblii  Kaydyk, Kak HOpOAYKT | XapakTepu3oBaTb Kaydyykd Kak mnponykrsl | 1,2,3,4,5,6,7
pE3UHBI MOJIMMEpHU3alU M30MpEHAa. CuHTeTHYECKHUE | MOTUMEPHU3ALINU CONPSHKEHHBIXATKATUEHOB. 8,9,10,11
Kayuyku:OyragueHoBslii kaydyk (CBK), nuBuHMIOBBIH, | YcTaHaBIUBAThH B3alMOCBS3b MEXIY
M30IPEHOBBIN, XJTOPOIPEHOBHIN, OyTaANEH-CTUPOIbHBII. CTEPEOPETYIAPHOCTBID W DIIACTUYHOCTBIO
Bynkanuzanus kay4ykoB: pe3uHbI U 500HHT. Kay4yKOB.
JX. O3nakomiieHue ¢ kojutekiueil «Kayuyku u pe3suHb» OnwuceiBaTh mpoOIEeMy CHHTE3a KaydyKOB U
pois C. B. JlebeneBa B e€ perieHuu.
Pasnmuuyarh  cUHTeTHYECKHME  KaydyykKu U
UCXOJHBIE MOHOMEDHI.
XapakTepu3oBaTb  pe3UHY Kak  MPOAYKT
BYJIKAHM3AI[UU KayYyKOB
AJKUHBIL: DONEKTPOHHOE U IPOCTPAHCTBEHHOE CTpoeHHe MOoeKyibl | KoHkpeTnsupoBaTh SP-rudpuan3aiuio
CTpOEHHE aleTUIICHA. opbuTane A MOJIEKYIbI alleTHIICHA.
MOJIEKYIL, I'omonoruyeckuii psii 1 u3oMepust aTKuHOB (yriiepoaHoro | XapakTepu3oBaTb  T'OMOJOTHYECKHH  psj
U30Mepusl, CKeJeTa, MOJOXEHUS TPOMHON CBSA3M, MEXKKIAaccoBas). | aIKHHOB M  H3MEHEHHEe  (U3MUYeCKuX U
HOMEHKIIatypa, | HomeHkiarypa aakuHOB. XUMHUYECKHUX CBOICTB B 3TOM PSAY.
romosiorudecku | CriocoObl MoMy4eHHs alKWHOB: MUposin3 MeraHa (B ToMm | O0o0mare U yrayOonarh 3HaHUS 00 M30MEpUH
i pan, u YHUClie W OKHUCIUTENbHBIA MNUPOIM3 MPUPOJHOrO rasza), | Ha MpUMepe M30MEpPUHU AJIKUHOB: YIIIEPOIHOTO
CHoCO0BI KapOuIHbIH METOJI, | CKEJIETa,  IOJOXEHUs  TPOMHOM  CBS3H,
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IMMOJIYYCHHA

JErUIPOTAIOT€HUPOBAHUEIUTAION €HAJIKAHOB,
B3aWMO/JICHCTBUE COJICH AalETUJIICHOBBIX YTJIEBOJOPOJOB
(arleTHIICHUIOB) € TAIOTeHATIKAHAMH.

JA. BunmeodpparmeHTsl © Clalgel IO  TEME  ypOKa.
[Tonyuenue anerunena u3 kapbuaa xanbius. OObEMHBIC
MO/IEJIA aJTIKUHOB

MEXKJIaCCOBOM.

Ha3piBaTh ~ anKWHBI B COOTBETCTBHHM  C
npaBwiamu HoMeHkaaTypsl [UPAC.

Paznuyare roMosioru ¥ U30Mephl ATIKMHOB.
XapakTepu3oBarb CHoCco0bI MOJIy4eHUs
AIKUHOB

CaolicTBa ®Pu3nyecKue CBOMCTBA all€TUIICHOBBIX YIVIEBOJIOPOIOB. IloaTBepk1aTh CBOM IPOTHO3 XUMHUYECKUX
IIPUMEHEHUE Xumuueckue  cBoWcTBa.  PeakuuMum — IPUCOEIMHEHMs | CBOMCTB AJIKUHOB PEAKUUAMH MPUCOEIUHEHUS,
AJIKUHOB (runpupoBanue, raJIOTeHUPOBAHUE, | BBLACTATH UX OCOOCHHOCTH.
TUAPOTraJIOr€HUPOBAHKE, TUApATALIHS, TpuMmepu3auus | Mcnonb30BaTh 3aKOHOMEPHOCTH MHPOTEKAHMS
anlermiiena). Peakius KydepoBa u [IpaBuwiio DibTekoBa. | peakiuii IIPUCOETUHEHUS (npaBuio
Kucnornsie CBOMCTBA AJIKUHOB. AUETUICHUBL. | DIBTEKOBA).
Oxkwucnenne ankuHoB: pactBopom KMnO, u ropenue. YcranaBianBarth B3aNMOCBSI3b MEXIY
OO6nacTu mpuMeHEeHUs alleTUJIeHa Ha OCHOBE €ro CBOMCTB. | CTPOGHHEM MOIIEKYJbl  alleTH/eHa M €ro
IIpumenenne romosoros aneruieHa.lloiumepsl Ha OCHOBE | KMCIIOTHBIMHM CBOMCTBaMU.
aneruieHa. BunnnaneruneH. XapakTepus3oBaTh peakuuun OKHUCJICHUS:
. Bzaumoneiictere aleTUJICHa c OpOMHOH | TOpeHHE, B3aUMOJICHCTBUE  aleTUICHA C
BOJ01. B3aumoericTBueaneTuiieHa c pactBopoM | pactBopoM KMnOy.
KMnQOg4.I'openune anerwnena.Buneodparmentsl u cnaiiael | HaGmogath W ONHMCHIBATH  XUMHYECKHUI
10 TEME YpOKa JKCIIEPUMEHT.
YcraHaBiuBaTh B3aUMOCBS3b MEXKIY
CBOMCTBAMH aLICTUIIEHA U €r0 IPUMEHEHUEM.
XapakTeprus3oBaTh objacTh  MPUMEHEHUS
TOMOJIOTOB all€TUJICHA.
OnuceiBaTh NOJUMEPHI HA OCHOBE alleTHJIEHA
TEMA 4. APOMATUHYECKHUE YIJIEBOJAOPO/JAbI
ApeHbl: [lepBbie cBeneHMsT 00 AapOMaTHYECKUX COEAMHEHMSX. | XapakTepu3oBaTh OEH30JI KakK MpeaCcTaBUTENs
CTPOCHHE CTpoenre MOJIEKy/Ibl O€H30Ja: €IWHas T-OJIEKTPOHHAs | aPpEHOB M OCOOCHHOCTH  DIEKTPOHHOTO
MOJIEKYIL, CHCTEMa, MJIM apOMAaTHUYECKHIA CEKCTET. CTPOCHHUSI MOJIEKYJbl O€H307a M IMOJyTOPHOU
TOMOJIOTUYECKH | ["'oMOI0ornyeckuit Nsomepus B3aMMHOI0 | CBSA3U.

1 psif, U30Mepus

ps.
pacIoyIOKEeHHsI 3aMecTUTeNed B OEH30JbHOM KOJbIIE.

OnuceiBaTh HN30MCPUIO B3aMMHOTI'O
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¥ HOMEHKJIaTypa

Homenknarypa apeHoB.Kcuioibl.

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

PAcIIOIOKEHHST 3aMECTUTENICH B OEH30JIbHOM
KOJIBIIE.

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

Croco0xb1 [TpoMbInICHHBIE CHOCOOBI TMOJIydeHUss OeH3oma u ero | Paznwuate uw  onmceiBaTh npombinuieHHble | 1,2,3,4,5,6,7
MOJTyYCHUS TOMOJIOTOB: apoMaTH3alisl ajJKaHOB M ITMKJIOAJIIKAHOB, | U JaOOpaTOpHbIE CIIOCOOBI nonydyenus | 8,9,10,11
apeHoB TpUMEpHU3alusl alleThiIeHa (peakus 3eJIMHCKOTO). OeHzorna.
JlaGopaTopHbie CIIOCOOBI MOJTYYCHUS apeHoB: | OCyIIeCTBIATh IEPEHOC 3HAHUN 00 aKMHAaX Ha
ATKWIMPOBaHUE OCH30J1a, TUPOJIH3 COJICH apOMAaTUYECKUX | apeHBI HA IPUMEPE peaKiuu 3eITUHCKOTO
KHUCJIOT.
J1. BuneodparMeHThl U CiaiiIpl 10 TEME ypOKa
CBolicTBa ®dusnyecKue CBONCTBA apeHOB. XapakTepuzoBaTh ¢usmueckue  cmoiictra | 1,2,3,4,5,6,7
OeH3oJia [IporHo3 peakIuMOHHOW CHOCOOHOCTHApEHOB. Peakmuu | OeH30a. 8,9,10,11
IEKTPOPIITLHOTO 3aMeIICHHS u ux | YcTaHaB/IMBaTh B3aMMOCBSI3b MEXITY
MEXaHHU3M:TaJIOTEHUPOBAaHUE, AIKWIMPOBAaHUE (peaklus | SIEKTPOHHBIM CTPOSHHUEM MOJIEKYJbl OeH30ia
Opunens—Kpadrca), HUTpOBaHHE, CyTH(OUPOBAHUE. U €T0 PEeaKIIMOHHON CITIOCOOHOCTBIO.
Peakiun nmpricOeIMHEHUS:TUIPUPOBAHKUE, paauKaiabHOe | [IporHo3upoBaTh THIBI XMMHUYECKUX PEaKIIUH,
raJioreHupoBaHue. Peakimu OKUCIICHHUS. XapaKTePU3YIOIIHX OeH3oi, u
. PactBopenre  BOEH30Jie  Pa3IMYHBIXOPTAaHMUYECKUX | KOHKPETH3UPOBAThH UX MPUMEpPaMHU.
¥ HEOPTaHUIECKUX BEILIECTB (mampumep,cepsl, | HabmomaTe 1eMOHCTPAIMOHHBIA YKCIIEPUMEHT
nona).O3nakomieHrne c(hu3nUeCKUMU CBOMCTBAMH O€H30Ja | U JIefaTh BEIBOJBI HA €0 OCHOBE
(pacTBOPUMOCTH B BOJIE,IUIOTHOCTh,  TEMIIEpaTypa
IUIaBIEHUS —
BbIIEp)KMBAHME 3alassHHOM amIyibl cOEH30J0M B OaHe
conproM).l'opeHrne OeH307a Ha CTEKISTHHOM TMaJloyKe.
OTtHowenue 06eH3oma k OpoMHO# Boje U pactBopy KMnOg.
Hutposanue Genzona
CsoiicTBa Tomyomn, kak romonor 6en3ona. OcodeHHocTH XuMuueckuX | OmuchBaTh (U3MUECKHUE CBOMCTBA TOMOJIOTOB
TOMOJIOTOB CBOMCTB aNKmI0eH3010B. OpHUEHTAHTHI IEPBOTO U BTOPOTO | OEH30:1a.
OeH3oI1a. pona.BzanMHOe  BIMsSIHME ~ aTOMOB B MOJEKyNax | YCTaHaBIMBATh 3aBHCHUMOCTh MEXAY OOKOBOI
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[Ipumenenue
apeHoB

ankuI0eH30JI0B Ha MpUMepe peakiuu 3amenieHus. Peakumn
OKHCIICHHS.

[IpumeHeHre apeHOB Ha OCHOBE UX CBOMCTB.

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

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

HabmtoaTe 1 onuchbBaTh JEMOHCTPALIMOHHBIN
OKCIIEPUMEHT

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

HeTSIHOI ra3

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

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

PaznuuaTh NpUpOAHBINA U MOMYTHBIH He(TAHBIE
raspl.

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

XapakTepu30BaTh O0JACTH MPOMBIIIJIEHHOTO
MIPUMEHEHHUsT MPUPOJHOrO ra3a M IOIMYTHOI'O
HE(TSIHOTO T'a30B U OCHOBHBIE HANPABJICHUS UX

35




nepepadoTKH.
Haomronare XUMUYECKUI
OIMCBIBATH €r0 U JEJIaTh BHIBOIbI

9KCIIEPUMEHT,

Heds

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

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

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

«Hedtn u
Ha KOTOPBIX

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

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

He(TU U HEPTETIPOTYKTOB

[Tpombinennas
nepepaboTka
HeTH

Pextudukamus (dppakunonHas meperonka). Ppakuuu
HeTH: OEH3UHOBAs, IUTPOUHOBAsI, KEPOCUHOBAsI, T30,
ma3yT. ComnspoBble Macia. Bazenun. Ilapadun. I'yapos.
Kpexunr HEPTENPOAYKTOB: TEPMUYECKUH,
KATATUTUYECKHH, TUPOKPEKUHT . Pudopmunr.
[Muknuzanusa. Apomarusanus./leTOHAlMOHHAs CTONKOCTb
OeH3nHa. OKTaHOBOE YUCIIO.

. Komnexmus
HedTenpoAyKTh».BuneopparmeHTsl
«Ileperonka HepTH»

«HedTb "

VYcraHaBnuBaTh  BHYTPHUIIPEAMETHBIE — CBSI3U
MEXIYy HU3y4aeMbIM U H3YYCHHBIM YUeOHBIM
MaTepuaioM Ha npumMepe croco0oB
NPOMBIIIJICHHOW — mepepaboTku  HedpTH U
He(TENpOAYKTOB U CIIOCO0aMH  IOJIy4EHUs
AJIKAaHOB

VYcranaBnuBarthb B3aUMOCBS3b MEXITY
(bu3MYECKUMU  CBOMCTBaMH  KOMIIOHEHTOB
HedTH U criocobamu e€ rnepepadboTKH.
XapakTepu3oBath  peKTHPUKALUIO  HEPTH,
KPEKUHT HEPTENPOLYKTOB U PUPOPMUHT.
VYcTaHaBnMBaTh B3aUMOCBSI3b MEKY COCTABOM,
CTpOEHHEM U CcBoiicTBamMHu (pakuuil HedTu
U IpYTUMHU He(dTenpoayKTaMu u ux
MIPUMEHEHHUEM B HAPOJHOM XO35HCTBE.
Paznuuate TepMHMUECKHM, KaTaJUTUYECKUHU
KPEKUHTH W TUAPOKPEKHUHT.

AprymMeHTHpOBAaTh 3aBHCHUMOCTh

1,2,3,4,5,6,7
8,9,10,11
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NETOHAIMOHHON  CTOHMKOCTA  O€H3MHA  OT
CTPOCHHSI MOJIEKYJ €ro KOMIIOHEHTOB U
npeayiaraTh CrocoObl TMOBBIMICHUS OKTaHOBOTO
qyciia

1 Kamennsrit Haxoxnenue B mnpupoje M COCTaB yrield: KaMEHHbIM | ¥YCcTaHaBIMBaTh B3aUMOCBSI3b MEXKIY
YT OJIb. yrOJIb.aHTPALUT,0yPHIN yTOJb. Ouonorueil (KaMEHHOYTOJIBHBIH TMEpPHOJ) U
[Tpombiniennas | KokcoBanue u ero mpoayKThl: KOKC, KaMEHHOYTOJIbHasl | XMMHEW (KaMEHHBIH yroiib U ero nepepadoTka).
nepepaboTka CMOJIa, HAJICMOJIbHAs BOJIA, KOKCOBBINA ra3. 'asu¢ukanus | XapakTepu3oBaTh KOKCOBAaHUE KAMEHHOTO YTJIs
KaMEHHOT' O yris. BoasHol ra3. Karanutuyeckoe ruipypoBaHue yriisd. | M €ro IHPOAYKThI: KOKC, KaMEHHOYTOJIbHas
YIIIA. . Komnexumss «KaMeHHBII Yroiab Y IIPOAYKTBI €ro | CMOJIA, HAJCMOJIbHAS BOJA, KOKCOBBIN Ira3.
nepepaboTKm». PackpbiBaTh 3HaueHHME KOKCa W IPOJYKTOB
Buneodparments «KokcoXuMuieckoe Nponu3BOJCTBOY KOKCOBAHUS B HAPOJTHOM XO35MCTBE
11 TEMA 6. THAPOKCUJICOAEPKALIUE OPTAHUYECKHUE BEIHLIECTBA Bocnurar
eJbHbIE
ACNMEeKTHI
1 Crouprtsr: [TorsiTie 0 cnupTax, wWCTOpHs WX  w3ydeHws. | Onpenenarts NpUHAMICKHOCTh opranmueckux | 1,2,3,4,5,6,7
knaccudukanusa | OyHKIUOHANBHAS THAPOKCUIIbHAS TPYIIA. coenquHeHUN K  ompeaenéHHomy  kiaccy | 8,9,10,11
U CTPOECHHE Knaccugukamuss CcrnuproB:O  THITY  YIJIEBOAOPOIHOTO | CIIUPTOB M UX KOHKPETHOM TpyIIIE.
paaukana (npenenbHEIE, HelpeaeNbHble, | XapaKTepru30BaTh JJIEKTPOHHOE
apoOMaTHYECKHE), 10 YHUCIY THAPOKCWIBHBIX TPYINI B | U IPOCTPAHCTBEHHOE CTpOCHHE
MoJIeKyJe (OAHO- U MHOTOAQTOMHBIE),[T0 TUITY YTTIEPOJHOTO | PYHKIIMOHATHHON THAPOKCUILHOM TPYIIIIHL.
aroma, CBA3aHHOTO C  TUAPOKCWIBHOM  TpyNIou
(mepBUYHBIE, BTOPHUYHBIE, TPETUYHBIE).
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
CIIUPTOB.
. [lapocTep>)KHEBBIEMOAENN  MOJIEKYJ  OJIHOATOMHBIX
Y MHOTOAQTOMHBIX criuptoB. TabauIs!
«Kucnopoaconepxamiye OpraHM4ecKHe COCIUHEHMS» U
«Knaccuduxarms cnuptoB»
1 I'omonormyeckn | ['oMonormyecknii  psA  OPENENbHBIX  OJHOATOMHBIX | XapakTepU30BaATh TOMOJIOTHYECKUI pan
U psin cnuptoB. M3omepus (monokeHus  (PyHKIMOHAIBLHOW | alIKaHOJIOB U BBIBOJUTH MX 00IIyI0 hopmyIy.
QJIIKaHOJIOB:M30M | TPYIIIBL, yIJIEpOJHOTO CKeJeTa, MexkkiaccoBas) U | [IporHo3upoBaTh HM30MEpPHUIO aIKaHOJIOB Ha

epus 1

HOMCHKIJIaTypa aJIKaHOJIOB.

OCHOBC aHaJin3a nx MOJICKYJI n
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HOMEHKJIaTypa JA.BuneodhparMeHTsI 1 claiiapl 10 TEME YpoKa KOHKPETH3UPOBATh IPUMEPAMH.
3anuceBaTh (POPMYIIBI AITKAHOJIOB Pa3IUIHOTO
CTPOCHHMSI W Ha3bpIBaTh WX B COOTBETCTBUU
¢ npasunamu HoMeHkaaTypsl [UPAC
CriocoOBbl OO6mue crmocoObl MOJMy4YeHUs aJIKaHOJIOB: THApATalMs | XapaKTepU30BaTh MPOMBIIIJICHHbIE
MOJTYYeHUS QIKEHOB, THUIPOJHM3 TAJOTCHAIKAHOB, BOCCTAHOBJICHHE | M TaOOPATOPHBIE CII0COOBI MOJTy4YEHUs
CITUPTOB KapOOHWIBbHBIX  coequHeHud.  CrocoObl  MOJy4YeHUs | CHUPTOB.
HEKOTOPBIX AJKAHOJIOB: METWJIOBOTO CIIUPTAa — peakiueil | 3HaTh  cnocoObl  IOJIydeHHs  Haubolsee
IICJIOYHOTO THUIPOJU3a XJIOPMETaHa M W3 CHHTE3-Ta3a; | 3HAUMMBIXAJIKAHOJIOB
STHJIOBOTO CIUPTa — CIIHUPTOBBIM OpPOKEHHUEM TITFOKO3bI
Y THApaTalyen dTUIeHa; mpornaHnoia-1
— BOCCTaHOBJICHHEM MIPOIMTMOHOBOTO aJbJIeTuaa;
MpoIranoja-2
— TUJIPUPOBAHHUEM alleTOHA U THUApPATALUEH MPONIICHA.
J1. BuneodparMeHTsl U Claiipl 110 TEME ypOoKa
CaoiicTBa du3nyecKue CBOKMCTBA CIUPTOB. BogopoaHas cBs3b. YcranaBianBarth B3alMOCBS3b mexny | 1,2,3,4,5,6,7
CIIUPTOB [IporHo3  peaknMOHHOW  CIIOCOOHOCTHM  MpPEIEeNbHBIX | MEKMOJIEKYISIpHON BojgopoaHoit cBsa3pio ¢ | 8,9,10,11
O/IHOATOMHBIX CIHUPTOB M €ro TMOATBEPXKIECHUE TpH | (PU3UUECKUM CBOMCTBAMH CIUPTOB.
PacCCMOTPEHHHM XUMHUYECKHX CBOMCTB CIIUPTOB: KUCJIOTHBIE | Jlenarth BBIBOJIBI 0 3aKOHOMEPHOCTSIX
CBOMCTBA,peakliiil  HYKJICOPWIBHOTO  3aMEIIEHUsS  C | U3BMEHEHUS bu3nIeCcKuX CBOWCTB B
rajoreHoBOI0POJIaMHU, MEXMOJIEKYJIIpHas U | TOMOJIOTHYECKOM PsIy aJIKAHOJIOB.
BHYTPHUMOJIEKYJISIpHAs AeTuapaTanus (MoJydeHHe IPOCThIX | XapakTepu3oBarh o0mue W OCOOCHHBIE
7(UPOB U AIKEHOB), pEaKINH JETUIPUPOBAHUS, OKUCIICHHSI | CBOWCTBAATKAHOIIOB.
U dTEpUPUKALIIH. OrnuceIBaTh MEXaHU3M peakuun

J. @usnueckue CBOWCTBA 3TaHOJA, MpomnaHosa-1,
Oyranomna-1. Bsaumoneiicteue HaTpUs co
cnupToM.B3anmoseiictBuecnupTa ¢ pacTBOPOM JAUXpoMara
Kanusi B cepHod kucnore.llomydyenne crmoxHoro sdupa.
[Tonydyenue stuneHa u3 sTtaHona. CpaBHEHHE peakIuii
TOPECHUA OTUIIOBOT'O M IMTPOIMTHUJIOBOT'0 CIIMPTOB

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

YcranaBauBaTh TFCHCTUYCCKYIO CBA3b MCKAY
raJIorcHOaJIkaHaMH W CIIUPTaMH, aJIKCHaAaMH
U cnyupTamMu, THAPOKHCHIIBHBIMU U Kap6o-
HHUJIIbHBIMH COCANMHCHUAMU

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

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

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

HarpeBaTCJIbHbIMU HpI/I60paMI/I, XUMHUYCCKHUMHU

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

Hccnenosathb CBOICTBa OpraHUYECKUX
BELIECTB.

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

denosnl

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

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

. BuneodparMeHThI U ClIaiapl IO TEME YpOoKa

u30oMepusi U HOMEHKJIaTypa

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

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

OJIHO-,

CBolicTBa 1
IPUMEHEHHUE
¢dbeHosoB

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

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

[Tpumenenue GeHONOB.

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

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

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

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

O06o06mIeHNE U
CHCTEMAaTHU3ALUS
3HAHUM 110
CriupTam u

benomy

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

[ToaroroBka Kk KOHTPOJIBHOU paboTe

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

KOppCKTI/IpOBaTL CBOM 3HaHHA B COOTBCTCTBUU
C INIAaHUPYEMBIM PE3YJIbTATOM

U YIOpaXKHEHMs, pelarhb

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

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

Bocnurar

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

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

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

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

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

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

Q-yIJIEPOJHOMY aTOMYy.

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

¢ coOoJeHuEM IIPaBUII TEXHUKHU
0€30MacHOCTH M SKOJOTMYECKH TIPaMOTHOTO
oOparieHus ¢ 060pyI0BaHUEM U PEaKTUBAMH.
Habmonate XUMHYECKHE  SIBICHUA U
¢buKcupoBaTh  pe3ynbTaThl  HaOJIOJCHHM.
®opMyIHpoBaTh BHIBOBI HA NX OCHOBE
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1 [IpakTnueckas HccnenoBanye CBOMCTB ajIbIETUIOB U KETOHOB CobOmrogaTh mpaBWiIa TEXHUKH O€30MMacCHOCTH
pabora 4 npu pabote ¢ 1abopaToOpHBIM 000PYAOBAHUEM,
HarpeBaTeJIbHBIMU MPUOOPAMH, XUMHUYECKUMU
peakTUBaMu. ODKOHOMHO U  JKOJOTHYECKU
IPaMOTHO O0paIaThCs C HUMH.
HccnenoBathb CBOICTBA OpPTaHHYECKUX
BEIIECTB.
Habmonate ~ XUMHYECKHE  SIBICHUS U
dbukcupoBaThb  pe3ylnbTaThl  HaOMIOJACHUU.
DopMyIHPOBATH BBIBOJIBI HA NX OCHOBE
13 TEMA 8. KAPBOHOBBIE KHUCJIOTHI U UX TPOU3BO/JAHBIE Bocnurar
eJlbHbIE
ACNEeKThI
1 KapOoHoBsie [TonsiTHE O KAPOOHOBBIX KUCIIOTAX. OnuceiBaTh CTpOeHUE KapOOKCWIbHOU Tpymmbl. | 1,2,3,4,5,6,7
KHCIIOTBI: Knaccudukanuss kapOOHOBBIX KHCIOT: 1o mnpupoxae | Kmaccudunuposars kapooHoBblie kuciotsl 1o | 8,9,10,11
KJaccu(uKamusl | yrieBOJOPOTHOTO paJHKala, MO YHCITy KapOOKCHIBHBIX | IPHPOJIE  YIIEBOJOPOAHOTO  pajuKaia, IIo
U CTPOCHHE Tpym. DJEKTPOHHOE u MPOCTPAHCTBEHHOE | YHCTY KApOOKCHIIbHBIX TPYIIIL.
CTPOCHUECKAPOOKCHUITBHOMN TPYIIIIHI. XapakTepru30BaTh HaXOXKJIECHUE KapOOHOBBIX
KapOoHOBBIE KHCTIOTHI B IPUPO/IE. KHCIIOT B MIPUPOJIE U UX OMOJOTUYECKYIO POJIh
. BuneopparmeHTsl 51 CIIai bl 1o TEME
ypoxka.lllapocTep>kHEeBbIEMOJENN  MOJEKYJT KapOOHOBBIX
kucyoT. Tabmuna «Knaccudukaims KapOOHOBBIX KUCIIOTY
1 [TpenenbHbIe ['omonmornyeckuit  psii  MpeneiabHBIX  OJHOOCHOBHBIX | XapaKTepu30BaTh  TOMOJOTHYECKHH  psf
OJIHOOCHOBHBIC | KapOOHOBBIX KHCJIOT. MI30Mepus 1 HOMEHKIIATypa. MpEIeIbHBIX ~ OJHOOCHOBHBIX  KapOOHOBBIX
KapOOHOBBIE . ®Pusnueckue CBONCTBA MYpPaBbUHOH, YKCYCHOM, | KUCIIOT.
KHCIIOTHI MATBMUTHHOBOM U CTEAPUHOBOU KHCIIOT. YcraHaBmMBaTh  3aBUCUMOCTH  MEXKIY  HX

BuneodpanrmMersl u crnaiiipl o TeMe ypoka

COCTaBOM M (PU3MUECKUMH CBOICTBaMHU.
CBsi3pIBaTh MEXMOJIEKYJIIPHYIO BOJOPOJIHYIO
CBSI3b C (PM3UUECKUM CBOMCTBAMHU KUCIIOT.
3anuceIBaTh bopMyIb IpeAeIIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
pa3IMYHOTO CTPOECHMS W Ha3blBaTb HUX B
COOTBETCTBUU  C IPABWIAMHM HOMEHKJIATYPbI
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IUPAC

Crioco6b1 [Tony4yenuss kapOOHOBBIX KHCJIOT OKHCICHHEMAIKaHOB, | XapakTepu3oBarb oOmme U ocoOeHHbIE
MOJIy4EHUS QJIKEHOB, IEPBUYHBIX CIUPTOB M aJbJAETHIOB, a TAKXKE | CIIOCOOBI MOIY4YEHUs KApOOHOBBIX KHCIIOT.
KapOOHOBBIX TUIPOJIN30M (TPUTaJIOTE€HAIKAHOB, HUTPUJIOB). VYcraHaBnMBaTh T'€HETUYECKYIO CBSI3b MEXKAY
KHCJIOT [TonydyeHus MypaBbUHOW KHCIOTHl B3aUMOJEHCTBUEM | KADOOHOBBIMM ~ KUCIOTaMH U JIPYTUMHU
rUApOKCUAa HaTpus ¢ okcuaoM yraepoaa (1), ykcycHoii— | kinaccamMu OopraHM4ecKUX COESIUHEHUM
KapOOHMJIMPOBAHUEM METUJIOBOIO CIUpPTAa M OpOoKEeHUEM
3TaHoJ]a, IPONMOHOBON —KapOOHMIMPOBAHUEM STUIICHA.
. BuneodbparMeHThl U Claiapl 0 TEME YpoKa
CaoiicTBa ®dusnueckue CBOMCTBA KapOOHOBBIX KHUCIIOT, | [IporHO3MpOBaTE  XUMHYECKHUE CBOMCTBA
IIPEIENbHbIX 00yCJIOBJIEHHbIE MOJSPHBIMU MaccaMd U BOJOPOJHBIMH | KADOOHOBBIX ~KHUCIOT Ha OCHOBE COCTaBa
OJIHOOCHOBHBIX | CBSI3SIMHU. U CTPOEHUS UX MOJIEKYIL.

KapOOHOBBIX [TporHo3 XHMMHYECKHX CBOMCTB KapOOHOBBIX KkuciHOT. | [loaTBepkaarh 9TH IIPOTHO3bI
KHUCJIOT OO61ue cBoicTBa KUCIIOT. XapaKTepUCTHUKOM  OOmMX U OCOOEHHBIX
Peakiun no yrieBojgopogHoMy pajnukany. OOGpa3oBaHue | CBOMCTB KapOOHOBBIX KUCIIOT.

(GyHKIIMOHAJIBHBIX MPOU3BOAHBIX. Peakuus stepudpukanuu. | [IpoBoauth nabopaTopHbIe OTIBITHI
OO0pa3oBaHue TaJOreHaHTHIPHUIOB, AHTHJIPUIOB, aMUJIOB, | C COOIIOIEHUEM IIPABUII TEXHUKU
HUTPUJIOB. 0€30MacCHOCTH ¥ 3KOJIOTMYECKH TI'PaMOTHOIO
. BuneopparmenTs! u ciaiiapl no reMe ypoka.lloaydyenue | oGparieHus ¢ 060py10BaHHEM U peaKTUBAMHU.
YKCYHOU30aMHUJIOBOTO 3pupa. Habmonate XUMHUYECKHE SIBJICHUS u
JI.  O3HakomieHue ¢  (U3NYECKMMU  CBOICTBaMH | GUKCUPOBaTh  PE3yJNbTaThl  HAOJIIOJCHHM.
HEKOTOPBIX  NIPEIENbHBIX  OJHOOCHOBHBIX  KHUCIOT: | DOopMynHpoBaTh BHIBOABI HA UX OCHOBE
MYypPaBbUHOM, YKCYCHOW, MacCJIsHOM. OtHomeHue
pa3IUYHBIX KUCJIOT K Boje.B3aumoneiictBue pactBopa
YKCYCHOM KHCJIOTBI:
— ¢ metaiom (Mg wiu Zn);
— ¢ okcugoMm metaia (CuO);
— ¢ ruapokcuom metamia (Cu(OH), unu Fe(OH)3)
— ¢ coubto (Na;COj3 1 pacTBOpoM MbljIa)
Baxwneitmue MypaBbrHass M yKCycHasi KHUCJIOTHI, Kak mnpeacraButenu | Kimaccudunupoarb kapOOHOBBIE KHCIOTHI IO
NPEJCTaBUTENN | TPEAETbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOTHI. pa3IMYHBIM OCHOBAHUSM.
KapOOHOBBIX [TanbMuTHHOBAasT M CcTeapuHOBas ~ KHUCIOTHI,  Kak | Ha3piBaTh mpencTraBuTeNneil OCHOBHBIX TPy
KHCJIOT U UX NPEJCTAaBUTENUBBICIINX  IPEJENbHBIX  OJHOOCHOBHBIX | KADOOHOBBIX  KHCIIOT,  3allUCBIBaTh  HX
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MIPUMEHEHUE KapOOHOBBIX KHUCIIOT. bopmyIIBI, XapaKTepU30BaTh CBOWCTBA,
AxkpuoBast 51 METaKpUIOBast KHUCJIOTBI, KaK | CLIOCOOBI MOJTYYEHUS ¥ IPUMEHCHHE.
MIPEACTaBUTEIMHENPEICTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT.

OienHoBast, JINHOJIEBAs Y JIMHOJICHOBA, KakK

PEICTaBUTENN

BBICIIMX HEMPENCIbHBIX OJHOOCHOBHBIX KapOOHOBBIX

KHUCJIOT.

Bensoiinas u canuuuionas, KakK MIPEACTaBUTEIH

apOMaTUIECKHX KapOOHOBBIX KUCIOT.

JIByXOCHOBHBIE ~KapOOHOBBIE KHCJIOTHI Ha IpHUMEpE

IIaBEJICBOIA.

[IpumeHeHue 1 3HaYeHHE KapOOHOBBIX KHCIIOT.

A. Komnexkumst  opranmyeckux  KuciaoT.OTHOIIECHUE

MIPEACIbHBIX U HENPEACIbHBIX KUCIOT K OpOMHOM BOJE M

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

KuciaoT. Mbuia

MCTalJlaMH, OCHOBHBIMHM OKCHIAaMH, OCHOBAaHHAMH HIIU
COJISIMU.

[Tomyuenue coieil  KapOOHOBBIX  KUCIOTIIETOYHBIM
TUAPOIU3OM CIIOXKHBIX (HUPOB.

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

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

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

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

XapakTepu3oBatb  KECTKOCTH  BOABI U
npeziarath

CIocoObI €€ yCTpaHEHUsI.

HaGnromate  XuMUYeckue  SIBIEHUS U
¢ukcupoBaTb  pe3ynbTaThl  HaOIIOACHUU.

cDOpMYJ'II/IpOBaTIJ BBIBOAbI HA KX OCHOBC

CroxHble
3UpHI

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

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

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

[TpuMeHeHue CoKHBIX 3(UPOB.

A. Komneknust cnoxsbix 3¢upos. IlapocrepxkHeBble

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

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

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

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

Bocku n xupsl

Bocku, wux crpoeHue, CBOWCTBa W KiaccuuKamus:
pacTuTeNbHbIE U )KUBOTHBIE. Bruosornueckas posb.

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

buonorunueckas poib )KUPOB

3ameHa )KMpPOB B TEXHUKE HEMUILEBBIM ChIPbEM.

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

JI. PacTtBOpMMOCTH JKHpPOB B BOJE U OpPraHUYECKUX
paCTBOPUTENSX

XapakTepru3oBaTh COCTaB U CTPOSHUE BOCKOB
1 )KHPOB.

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

JKHPOB B

IIpaxTrueckas
pabora 5

HccnenoBaHne CBOMCTB Kap6OHOBLIX KHUCJIOT HU HUX
IMPONU3BOJHBIX

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

peakTMBaMu. OKOHOMHO M  OJKOJOTHYECKHU
IPaMOTHO OOpaIIaThCs C HUMH.

HccnegoBathb CBOMCTBa OpTraHUYECKHUX
BEIILIECTB.

HaGmronaTe XUMHUYECKHE SIBIIEHHUS u

(UKCUpPOBATh PE3yIbTATHI

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

BrinosiHeHMEe TECTOBBIX 3aJaHU M pEIICHUE 3ajady Ha

BBINONMHATE TECThl M YHOPaKHEHUS, pellaTh

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

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

Paznuaate monocaxapumsl L- u D-psina.
OTpaxxaTb CTPOEHHUE MOJIEKYJ MOHOCAXapuI0B

47




. BuneodparMeHThI U Claiabl IO TEME YpoKa

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

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

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

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

CTylI€eH4aToro

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

HarpeBaTCJIbHBIMU HpI/I60paMI/I, XUMHNYECCKUMU

peakTUBaMU. ODKOHOMHO U  OSKOJOTHYECKU
TPaMOTHO OOpaIaThCsi C HUMH.

HccnenoBaTh CBOICTBa OpPTaHUYECKUX
BEIIIECTB.

Habmiomate ~ XuMHuUeckue  SBIEHUS U

(buKCcUpOBaTh pe3yJbTaThI

O06o06mIeHNE U
CHCTEMAaTHU3aLUS
3HAHUM 110
yriieBoJAam

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

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

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

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

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

IIpuMeHeHre aMHHOB Ha OCHOBE CBOMCTB.

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

CBOMicTBAMH ®  00JacTSIMHU
AaMHWHOB.
PackpbiBaTh poJIb apOMATHYECKHX aMHHOB

B IIPOU3BOJICTBE KpAacUTEIEH

IMIPUMCHCHUA

AMHUHOKHUCIIOTHI:

CTPOCHHE
MOJICKYII,
Kiaccuukanms
Y TIOJTyICHHE

[Monstne o006 amuHOKHUCIOTaX.CTpOCHUE
HOMEHKJIaTypaaMUHOKHUCIIOT.

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

J.I'unponu3 GenKoB ¢ MOMOMIBIO MENCHHA

MOJICKY]l |

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

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

Y aMUHOKHCIIOTAMHU.

Ha ocHoBe aHanmm3a cocTaBa aMHUHOKHUCIOT
IIPOTHO3UPOBATH UX aM(pOTEPHBIE CBOWCTBA

CaoiicTBa 1
IIPUMEHEHUE
AMHUHOKUCIIOT

Puznyeckue cBONCTBa aMUHOKHCIIOT.

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

Peaxiun sTepudukaniy 1 KOHICHCALUH.

[lenTuanast cBsI3b M NOJUMENITHIBL.

KauecTBeHHEbIC peakuuu Ha aMUHOKMCIIOTHI:
HUHUTHAPUHOBAS U KCAHTOITPOTEUHOBAHUSI.

[IpumeHeHHe aMUHOKHCIOT U OHOJOTHYecKas poJib
TIENITHIOB.

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

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

YcranaBinuBaTh B3alMOCBS3b MEKY
CBOWMCTBAaMH W NPUMEHEHUEM aMHUHOKHUCIOT U
MENTUIOB.

OOHapyXuBaTb AMHHOKHCJIOTHI C TIOMOIIBIO
HUHTHJIpUHA

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

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

COCTaB.

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

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

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

CpasuauBats PHK u JTHK.

XapakTeprus3oBaTh POJIb HYKJIEMHOBBIX KHUCJIOT
B Iepeayue HACJEACTBEHHBIX CBOWCTB
OpraHu3MOB

O060061IEHNE U

BrinonHeHne TECTOBBIX 3aJdaHUi U pPECIICHUC 3aJa4 Ha

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

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

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

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

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

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

. BuneodparMeHTsl W ClAABI
ypoka.lloptpetsl iBanenko u 'anona

o TEMEC

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

DopMyIMpoBaTh COBPEMEHHOE
ONpEACICHUE  MNOHATHA  «XUMHUYECKHUU
JJIEMEHT.

3anuceIBaTh YpaBHEHHUSI sIIEPHBIX peakluui

CocTosiHHE AJIEKTPOHOB B
aToMme.

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

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

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

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

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

MEXIY
CTpOSHUEM

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

55




MeHneneeBckas dhopmynupoBKa
MEPUOINYECKOTO 3aKOHa. B3aumMocBs3b
MEPUOJIMYECKOT0 3aKOHA M TEOPUHM CTPOCHHS
atoMa.CoBpeMeHHas (bopmynupoBKa
MEePUOIMYECKOTr0 3aKOHA.

. Tloptpetribeprienmyca, Jlebepeiinepa,
Heronennca, MenneneeBa.Pa3auyunbie BapuaHThl
TaOIUI TIEPUOJTUYCCKON CHUCTEMBl XHUMHUYECKUX
anemenToB/l. Y. MenaeneeBa

COOTBETCTBUM C  BO33PCHUSIMHU
Menneneena "
MPEeACTaBICHUSIMU

A N

COBpPCMCHHBIMU

Crpoenue
nepUOINYecKast
cucrema/l. 1. Menneneena.

aToMa n

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

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

OOBACHATH  NEpPUOAMYECKOE  U3MEHEHHE
CBOWCTB XUMHYECKHIX HIIEMEHTOB
0COOCHHOCTSIMH CTPOCHHS UX aTOMOB

CMBICIT
HOMeEpa

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

W3MmeHeHne CBOMCTB 3JIEMEHTOB B MEPUOJAX U
rpynmnax, Kak (yHKIUS CTPOEHHUS UX aTOMOB.
[TonsTre 00 HEpPruM MOHU3ALUU U CPOJICTBA K
JJIEKTPOHY.

[leproag4HOCTh MX U3MEHEHUS METaUINYECKUX
U HEMETAJUIMYECKUX CBOMCTB D3JEMEHTOB B
rpynnax M nepuojax, Kak (pyHKUIHS CTpOEHHS
3JIEKTPOHHBIX 000JI0UYEK aTOMOB.
3HaueHue IIEPUOINYECKOTO
U IEPUOANYECKON CUCTEMBI.

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

3aKOHa

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

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

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

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

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

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

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

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

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

WOHHOW XHUMHUYECKOW CBSI3H.

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

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

3aBUCUMOCTh (PM3UYECKHX CBOWCTB BEIIECTB OT
TUNA KPUCTALIAYECKOUN PEIIeTKU

JA. Monenn MOneKysn pa3iau4HOW apXUTEKTYPBI.
Mogenu KpUCTaUIMYECKUX BEIIECTB aTOMHOM U
MOJIEKYJIIPHOU CTPYKTYpbl. Koekius BemecTs

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

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

KommiekcHble coeJuHEHUS KommiekcoobpazoBanue n KOMIUIEKCHBIE | XapaKTepU30BaTh KOMIIJICKCHEBIC
COCIMHCHHS. Crpoenue KOMIUIEKCHBIX | COGIMHEHUSI W UX CTPOCHUE HA  OCHOBE
COCIMHECHMI . KOMILJIEKCOO00Opa3oBarTeib u | Teopun Bepuepa
KOOPJAMHALIMOHHOE YHCJIO, JINTaHIBI,

BHYTPEHHSIS U BHEIIHSIS cPephl.

. Tloptper Bepuepa. Bupeodparmentsr u
Clanabl o TemMe
ypoka. [lomyueHne KOMIUIEKCHBIX OPraHUYeCKUX
Y HEOPraHWYECKUX COoelIUHEeHMU. [[eMoHcTpanms
CYXUX KPUCTAJUIOTHIPATOB

Knaccudukanus u

HOMCHKIJIaTypa KOMIIJICKCHBIX
COEIMHEHUH, TUCCOIMAIUs UX B
pacTtBopax. 3HayeHue

KOMILJIEKCHBIX CO€IUHEHUI

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

XenaThl,
HEUTpaJIbHBIE,

KapOOHMIIBI
KOMITIEKCHBIX

Knaccudunuposatsb
KOMIUIEKCHBIECOETMHEHUS

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

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

COETMHEHU I B XMMHYECKOM
MIPOMBIIUIEHHOCTH, TPUPOJIE

aHajmse,

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

B€IICCTB " (1)330BI)I€ MEpEXOabI

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

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

[Tima3ma.

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

Bosronka nona 158105 OeH301HOI
kuciotel./Jlnarpamma  «®Pa30Bble  NEPEXOJIbI

BCIICCTB»

BEIIECTB KaKk (YHKIUIO YCIOBHHA UX
Hax0JICHUs B OKpYKaroLeH cpeJie.
OnuceiBath B3alMOCBS3b (ha3oBBIX
MepeX010B BEUIECTB.

PackpbiBaTh poib  (ha30BBIX MEPEXO0I0B
BELIECTB B IPUPOJIE U UCKYCCTBEHHOM cpenie

59




MexmonexyispHble Bonoponnas CBSI3b u e¢ | OnuceIBaTh BONOPOAHYIO CBA3b U Pa3IN4aTh
B3auMoJAeUcTBUA. BomoponHas | pa3HOBHIHOCTH:MEKMOJIEKYJIApHAs U | €€ pa3HOBUIHOCTH.
CBS3b BHYTPUMOJIEKYJIsipHasd. Pusznueckne CcBONCTBaA | XapaKTepU30BaTh 3HAYECHHUE BOJOPOAHBIX
BEILIECTB c BOJIOPOIHOU CBSI3bIO. | CBSI3€H /7Sl OonucaHus (PU3MYECKHX CBOWCTB
EéOuonornueckass  poip B OpraHM3allvy | BEILECTB U OpraHM3aluu CTPYKTYpBI
CTPYKTYp OETIKOB U HYKJIEMHOBBIX KUCIIOT. OMOTIOIUMEPOB.
BannepBaanbcoBO B3aMMOACUCTBHE U €r0 THUIBL: | Pasznmuyare  TUNBI  MEXMOJEKYJIIPHOTO
OPUEHTALIMOHHOE, HMHYKIIHOHHOE U | B3aUMOJICHCTBHS BEILIECTB.
JUCIIEPCUOHHOE.
. BuaeodhparMeHThI U CHAIBI 0 TEME YPOKa.
Monenu monekyn JJHK u Genka
[IpakTnueckas [Tonyyenne KOMIIIEKCHBIX OPraHUYECKUX U Cobmo1ath IpaBuiIa TEXHUKH
pabora 1 HEOPraHMYeCKUX COCIUHEHUH U ucciiefioBaHre | 0e30MacHOCTH MpH paboTe ¢ 1a0opaTOpPHBIM
HX CBOMCTB o0opyioBaHuEM, HarpeBaTelIbHbIMU
npubopamMy, XUMHYECKMMM PpPEaKTHUBaMH.
OKOHOMHO M JKOJIOTMYECKH TIPaMOTHO
o0pamaTbcsi C HUMM.
HccnenoBate  CBOMCTBA  KOMIUIEKCHBIX
COCTMHEHUN.
HaGmtonate  XuMuyeckue  gBJIEHUS U
¢ukcupoBaTh pe3yabTaTbl  HAONIOJICHHM.

DopMynHMpOBaTh BBIBOJBI HA X OCHOBE

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

BrimonnHeHHEe TECTOBBIX 3aJaHHil Ha 3HaHHUE

BHJIOB XUMUYECKON CBSI3H, THUTIOB
KPUCTAITNYECKUX PEmETOK,
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS

1 (a30BbIX IEPEXOJIOB.
[ToaroroBka Kk KOHTPOJILHOM paboTe

BBIONMHATE TECTHI M yIpaXXHEHUS, pEIIaTh
3aJ1a4yM 10 TEME.

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

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

TEMA 3. JUCIIEPCHBIE CUCTEMbI U PACTBOPBI

BocnurareiabHble
ACIEeKThI
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JucniepcHble  CUCTEMBIH

KJIacCU(UKALIUS

ux

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

. BuneodhparMeHTsI U claiibl IO TeME YpOKa.

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

JTUCTIEPCHYIO (a3y.
KnaccudunupoBars AUCIIEPCHBIC CHCTEMBI

CHCTEMBI n

OOpasupl  OUCHEPCHBIX  CHCTEeM M HX
XapaKTEepHBIC MPU3HAKHU.

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

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

U CYCIICH3HUI

OmnwuceiBaTh pojib  a3po30JIeH, AMYIbCUI
Y CYCTICH3W B NPHUPOJIE, HA MPOU3BOICTBE
U B OBITY

TOHKOI[I/ICHCPCHBIG CHCTCMbI

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

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

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

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

OnuceiBaTh TOHKOJIUCIIEPCHBIE CHUCTEMBI U
CIOCOOBI MX TOTYYCHHUSI.

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

KOaryJisiLuio 51

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

PactBopsl. Konnientpanms
pPacTBOPOB U CIOCOOBI €€
BBIPQ)KEHUS

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

MOJICKYJISIPHBIE, MOJIEKYJISIPHO-UOHHBIE,
WOHHEIE.
CriocoOsr BBIPAXKECHUS KOHLIEHTpALUU

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

XapakTepru30oBaTh pacTBOP KaK TOMOTE€HHYIO

CUCTEMY.
HUcnons3oBath KOJIMYECTBEHHBIE
XapaKTEPUCTUKU coJiep KaHus

pPacTBOPEHHOIO BEIECTBA B PAacTBOPE IpHU
pELICHNN PacUETHBIX 33434
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KOHLIEHTPAaLUs PaCTBOPOB.
. BuneodparmMeHTsl U caiiipl IO TEME ypOKa.
3aBUCUMOCTb PACTBOPUMOCTH B BOJE TBEPIBIX,

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

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

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

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

[ToaroroBka Kk KOHTPOILHOM paboTe

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

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

Koutponpuasa pabora 3 mo teme «JlmcrepcHble cucTeMbl ¥ PACTBOPHI»

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

IIepBoe Hauasio TepmoaHaMUKH. M30XOpHBIN U

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

XUMUUYecKnX peakiui. [lonsartue
00 ’HTpONUHU

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

@opMynHpoBaTh BTOPOE U TPEThE Hayalia
TCPMOANHAMHKHU.

ApryMeHTHpPOBaTh BO3MOKHOCTh
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS
XUMUYECKUX PEaKLUil M MOATBEPXKAATh MX
pacuéramMu

CKOpOCTB XUMHUYCCKUX peaKHI/Iﬁ

ITonsATHE O CKOPOCTU PEAKLIUH.

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

J. BuneodparMeHThI U ciiaiiibl 10 TEME YpoKa

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

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

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

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

Ha CKOpOCTh

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

reTeporeHHbIe
BIMSIOIIME Ha
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reTEepOTreHHOMN peaKkuuu:
pearupyromux BeIeCTB U
CONPUKOCHOBEHHS.

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

KOHIICHTPAIIUS
IUIOIAAbL KX

CKOPOCTHU

TeTEPOrcHHbIX XUMHUYCCKHUX peaKuHﬁ

Karanus u xaranusaropsl

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

MexaHu3M IeUCTBUS KaTaln3aTOPOB.

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

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

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

XapakTepu3oBaTh KaTalu3 U KaTalu3aTOPBI

Kak (akTopbl YOpaBIEHUS CKOPOCTHIO
XMMHYECKON PEaKIUU.

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

[IpoBoauTH, Ha0II0aTh, ONUCHIBATh
XUMUYECKUM  HKCIIEPUMEHT M JeNaTh

BbIBOJAbI HA €T'0 OCHOBC

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

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

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

npeaiaraTh CIIOCOOBI
paBHOBECHs]  OOpaTHUMBIX
peakiuii Ha ero OCHOBE.

CMEILEHUS
XUMHUYECKAX

[IpakTnueckas
pabora 4

W3yuenne BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKLIUU

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

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

12

TEMA 5. XUMHNYECKHUE PEAKIIMA B BOJHbIX PACTBOPAX

BocnurareabHBbIE
ACHEeKThI

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

Bona cnabbiii  anektpoiaut. Karmon
ruapokcoHusa.MIoHHOe  NpOM3BENECHHE  BOJBL.
HelitpanpHas, KUCJIOTHas W ILIENOYHASL CPENBI.
[lonstne pH. BomoponHelii  mokasarens.
HNunukaroper.Ponrs pH cpensl B mpuponme u
KU3HM 4eloBeKa. VIOHHbIE peakuyu W yCIOBHS
UX NPOTEKAHMS.

. CpaBHEeHHE 3IEKTPONPOBOJHOCTH PaCTBOPOB
JJIEKTPOJIUTOB. CMmemienue  paBHOBecHs
JUccolUanuu  ciaabbIx KUcHoT. VHIuKaTtopbl
U U3MEHEHUE X OKPACKH B Pa3HBIX Cpelax.

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

XapakTepu3oBaTb  BOAY Kak  ciaObli
JJIEKTPOJIUT U BOJOPOIHBIN II0KA3aTENb, KaK
KOJMYECTBEHHYIO  XapaKTEPUCTHKy €€
JUCCOLUALMU U CPENBI PACTBOPA.
PackpbiBaTh ~ CYIIHOCTB  pEakUMd B
pacTBoOpax DJJIEKTPOJIUTOB KaK  pe3yibTaT
B3aUMOJICICTBUS HOHOB.
OTtpaxaTb 3TO € TOMOIIBIO
YPaBHEHHUH.

HOHHBIX

KucnoTen ocHOBaHUSC TO3UIIUU
Pa3HBIX IPEICTABICHUN
u teopuid. [Iporonmurnueckas

Pannue OpCACTaBJICHUA 0
OCHOBAHUIX.
Kucnmorel m ocHOBaHusg ¢ MO3UIMMu TCOpUU

KHUCJIOTax u

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

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

H IIp OTOJINTHYECKOM TCOPUU

METaJUIOB, C COJISIMH, CO CIIUPTaMHU.
OxucauTenbHble CBOMCTBA KOHIIEHTPUPOBAHHOM
CEpPHOU U a30THOM KUCIIOT.
J.  BzaumopeiicTBue
a30THOM W  CEpHOM  KHUCIOT, a TaKxke
pa30aBICHHONH Aa30THON KHCIOTBI C MEIBIO.
Peakuus «cepeOpsiHOTO 3epKasiay A
MYPAaBbUHOM KHCIIOTBHI.

JI. CBoiicTBa CONSIHOM, pa30aBIeHHON CEPHOU U
YKCYCHOM KHCIIOT

KOHIICHTPUPOBAHHBIX

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

IIpakTrueckas
paborta 5

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

MHHCPAJIBbHBIX u

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

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

Y OPraHUYECKHE OCHOBAHUS B
CBETE TEOPUHM DIICKTPO-
JIMTUYCCKOM AUCCOIUAIINHT

Y MPOTOJIMTHYECKON TEOPUH

Knaccudukanmsi ocHoBaHWUW ©  CIOCOOBI HX
MOJTYyYEHUSI.

OO6mmue XUMHUYECKUE CBOICTBa
1IeJI0Yei: peakiui ¢ KUCIOTaMU, KUCIOTHBIMUA U
aMOTEPHBIMUOKCUAAMH, COJISIMH, HEKOTOPBIMH
MeTaJUlaMH U HEMETaJUIaMH, C OPraHUYeCKUMHU
BElIECTBAMHU (TamouonpoN3BOAHBIMU
yTIICBOJIOPOJIOB, denomom,
KUpaMu ). XUMHUYECKHE
CBOMCTBAHEPACTBOPUMBIX OCHOBAHUM: peaKIUU
C KHCJOTaMH, pEaKiuu pa3NoKEeHHUs H
KOMILIEKCOOOpa30BaHUsI.

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

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

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

Comu B CBETE
AJIEKTPOJIUTHYECKON
JACCOLIMALAN

TEOpUU

Knaccudukanus COJIEHOpraHUYECKUI U
HEOPraHMYECKUX KUCIIOT.

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

XKeéctkocTh BOABI M CLIOCOOBI €€ YCTpaHEeHHUS.

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

JI. CBoiicTBa pacTBOpOB coieil cynbdara menu
u xnopuna xeneza(l1l)

XapakTepu3oBaTh KIAaCCU(PUKALUIO Ccoeit
OpFaHI/I'-IGCKI/IX nu HCOpFaHI/I‘IeCKI/IX KHCIIOT,
OCHOBHBIE CTIIOCOOBI UX TMOJTYYEHHS U 00IHe
XUMHUYECKHE CBOMCTBA CoOJiei B CBeTe
TEOPHUH IEKTPOIUTUUECKON TUCCOIUAIUY.
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[IpakTnueckas [Tonyuenue coneit paznuuabiMu criocobamu u | CoOmronath MpaBuIa TEXHUKH
pabota 6 UCCIIE/IOBAaHUE UX CBOWMCTB 6e3omacHOCTH TpH padore ¢ 1abopaTOPHBIM
o0opynoBaHueM, HarpeBaTeIbHBIMU
npubopamMy, XUMHYECKHMH pPEaKTHBaMH.
DKOHOMHO M JKOJIOTMYECKH TIPaMOTHO
o0paraTeCsi C HUMHU.
HabGmronate  XxuMuyeckue  SIBICHUA U
(GuKcUpoBaTh pE3yabTATHl  HAOIIOJICHHIA.
@DopMyIMPOBAThH BBIBOJBI HA UX OCHOBE
IM'aaponus Heoprannueckux | [lonstue rugposnusa. OnuceiBath THApONM3 Kak obmewnnsri | 1,2,3,4,5,6,7,8,9,10,11
COETMHEHU N l'upponus comeit u  ero  kimaccuukamus: | mporecc.
00paTUMBIF U HEOOpaTHMBIA, MO0 aHWOHY H 1O | OTpaXkaTh €ro C MOMOIIBIO YPAaBHEHHIA.
KaTUOHY, CTYIEHYAThIH. Pa3znuyath TUIBI THAPOIIK3A.
Ycunenne wu  noxaeineHue  obparumoro | IlpenckassiBaTh peakiuio Cpeabl BOAHBIX
THIPOJIU3A. PacTBOpOB coJieit
HeoGpaTumsrit TUIPOJIU3 OMHAPHBIX
COCTUHEHUH.
. T'maponus3  xapOboHaToB,  CcynbpaToB U
CIJIUKATOB  IIEJIOYHBIX METaJUIOB, HHUTpaTa
ceunna(Il) unu nuHka, XJI0pUAa AMMOHHSL.
JI. UccnenoBanue cpebl paCTBOPOB € MOMOILBIO
WHJIMKATOPHOUN Oymaru
[IpakTuyeckas I'maposnns opraHndyeckux u Heopranmdeckux | CoGmonaTh npaBuiIa TEeXHUKHU
pabora 7 COEIMHEHU I 0e30MmacHOCTH IIpU paboTe ¢ 1abopaTOPHBIM
000pyZI0BaHUEM, HarpeBaTeIbHbIMU
npubopamMH, XHUMHYECKHMH pPEaKTHBAMH.
OKOHOMHO M 3KOJOIMYECKH TI'PaMOTHO

oOparniaTbCcsi ¢ HUMHU.

HabGmogate  XumMHueckue  SBICHUS U
(¢bukcupoBaTh pe3ynbTaThl HAOIIOJIEHUM.
@DopMyIMpPOBaTh BBIBOJBI HA UX OCHOBE

O00011eHNEe U CUCTEMATU3ALIHS
3HaHUH 110 TEMaM

BrinmosiHeHHe TECTOBBIX 3aJaHWil Ha 3HAHUE
TEPMOJIMHAMUKHU, CKOpPOCTH XUMHUYECKHUX

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

«XUMMHYECKHUE PEAKIIUH B
BOJIHBIX PACTBOPax»

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

[ToaroroBka K KOHTPOJILHOM paboTe

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

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

TEMA 6. OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIEITPOLHECCHI

BocnuraTeabHble
ACIMMEKTHI

OxucauTenpHo-
BOCCTAHOBUTEJIBHBIE PEAKLUN U
METO/IbI COCTaBJICHUSA ux
ypaBHEHUU

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

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

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

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

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

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

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

XapaKTepI/BOBaTL OKHUCJIHUTCIIBHO-
BOCCTAaHOBHTCIIbHBIC ITIOTCHIIMAJIBI

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

DIEeKTPOIN3

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

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

DJNEeKTPOIN3 PACTBOPOB DIEKTPOJUTOB C H
aKTUBHBIM aHOJOM.

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

M. Dnextponus pactBopa cynbdata meau(ll)

OnuceiBaTh 3JIEKTPOJIU3 KAK OKHCIUTEIBHO-
BOCCTAHOBUTEJbHBIN IIPOLECC.

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

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

XUMHYeCKHe HCTOYHUKH TOKa

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

CoBpeMeHHbIE XUMHMYECKHE HCTOYHHMKHM TOKa:
OaTapeilku U aKKyMyJIsITOPBI.

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

XapakTepru3oBaTh raJbBaHUYECKHE
3JIEMEHTBI U Ipyrue XUMUYECKUE
HMCTOYHUKHU TOKA.

OnuceiBaTh IpoLECCHl Ha  BJIEKTPOJaX

B FaJIbBAaHUYECKOM DJIEMEHTE.

PackpsbiBaTh posib XMMHUYECKUX UCTOYHUKOB
TOKa JU1s IIPOU3BOACTBEHHOMN u
IIOBCEIHEBHOM XU3HH YEI0BEKA

Koppo3us MeTannoB u crnocoObl
3aIIUTHI OT HEE

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

JI. Koppo3usi MeTaiyioB B pa3jiMyHbIX YCIOBHSIX

XapakTepu3oBaTb KOPPO3HUIO METAJLIOB KaK
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN
nporecc.

Paznuuare THIIBI KOPPO3HH.

[Ipemiarate cnocoOb! 3alUTHl METAJUIOB OT

KOPPO3HUH.
VYcranaBnuBaTh 3aBUCUMOCTh MEXIY
KOppO3WEH  METalIOB U YCIOBUSIMH

OKpY’Karolllen cpeibl

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

1 | O6o0menue u cucremaTu3anusi | BeIMOHEHHE TECTOBBIX 3aJlaHWil Ha 3HaHWE | BBIMOIHATH TECTHI M YIPAKHEHUS, pEIIaTh 1,2,3,4,5,6,7,8,9,10,11
3HaHUII 110 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKLUH, | 3a/1a4u IO TEME.
TeMe«OKUCIUTENbHO- AJIEKTPOJIN3a, XMMUYECKHX HCTOYHUKOB TOKa U | I[poBOAMTH OLIEHKY COOCTBEHHBIX
BOCCTaHOBUTEJIbHBIE IIPOLIECCHI» | KOPPO3UU METALIOB. JOCTH)KEHUH B YCBOCHUH TEMBI.
[TonroroBka K KOHTPOJIBHOU paboTe KoppektupoBaThk cBOM 3HaHUS B
COOTBETCTBHUHM C IUNIAHUPYEMBIM
pe3yabTaTOM
1 | KorrposnsHasa padora 5 1mo teme «OKUCINTEILHO-BOCCTAHOBUTEILHEIE
IIPOIeCCh»
23 TEMA 7. HEMETAJLJIbI BocnurarteibHbIe
aCHEeKThI
1 | Bomopon JIBOMICTBEHHOE  TMOJIO)KEHHE  BOJAOpOJia B | APryMEHTUPOBATh nsoiicrsennoe | 1,2,3,4,5,6,7,8,9,10,11
NePUOJINYECKOI cucreme XMMHUYECKHX | MIOJOXKEHHE BOJOpOJa B IEPUOAMYECKON
anemeHToB: B |-Au VII-A rpynnax. M3oronsl | cucTeMe XMMHUYECKHUX AJIEMEHTOB.
BOJIOpO/Ia CpaBHMBaTh  CBOWCTBAa  BOJOpOAAa  CO
Haxoxnenne B npupoae. CTpoeHHE MOJEKYIbI, | MEJIOYHBIMUA METANIAMH U TaJIOTCHAMHU.
¢u3nyeckrue CBONUCTBA. XapakTepu3oBaTh ~ H30TOIBI  BOJOPOAA,
XUMUYECKUE CBOICTBA BOJOPOJIA: | HAXOXKIACHUE B NIPUPOLE,  CTPOECHHE
BOCCTAHOBUTEJIbHBIE (c 6osiee | MOJIEKYJIbI, ¢busnueckue CBOMCTBA,
AJIEKTPOOTPHUIIATEILHBIMA ~ HEMETaJUIaMH,  C | BOCCTAHOBUTEIbHBIE W OKHCIHTEIbHBIC
OKCHJIaMH METAaJIIOB, THJIPUPOBAaHUE | CBOMCTBA.
OpPraHMYEeCKUX BEIIECTB) W OKHUCIUTENbHbIE (C | OMUChIBaTH  MOJNYYEHHUE  BOJAOPOAa B
metauiamul-Au |1-A rpymnmn). 1a0opaTOpud U TMPOMBIIUIEHHOCTH M €ro
[lonmyyenne  Bomoponma: B J1abOpaTopuu | MPUMEHEHUE
(B3aMMOACHUCTBUEM KHCJIOT C MeTallaMH) MU
MIPOMBIIIJIEHHOCTH (KOHBEPCHEH).
IIpuMeHeHue Bogopoaa.
J. ITonydyenue BogopoJia U €ro CBOMCTBA
1 | l'anmorenst Onementsl  VIIA-rpynmer —  ranoressl: | Xapaktepu3oBatbVIIA-Tpymmny rajgoreHos B
CTPOGHHE aTOMOB H MOJICKYJ, TaJlOTeHbI- | [JIJAHE CPABHEHHS CTPOSHHS aTOMOB W
MIPOCThIE BEIIIECTBA, COEJIMHEHUS: | KPUCTAIJIOB, OKHCITUTEIHHO-

CpaBHHUTCJIbHAA XapaKTCPUCTHUKA.

BOCCTAaHOBUTEIBHEIX CBOMCTB.
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l"anorensl B mpupoe.

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

[TonydeHnue U npuMeHEHHE raJloreHoOB.

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

COJISHOM KHCJIOTOM

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

IMPUMCHCHUS TaJIOTCHOB U UX COGI[I/IHCHI/If/’I.

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

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

XapakTepu3oBaTh ~ CTPOCHHE  MOJIEKYI,
CBOICTBAa TaJIOTCHOBOJOPOIHBIX KHUCIOT MU
CTIOCOOBI TIOTYYEHHUSI.

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

lanorenuasl. KadecTBeHHbIE  peakuMM  Ha | FaJOreHa.
raJIOr€HU-HOHBI. WnenTtudunupoBath rajJoreHua-noHbI.
. Tlony4yeHnue cosissHON KUCIOTHI U €€ cBoiicTBa. | [IpoBoauTh, HaOmonaTh U ONUCHIBATH
JI. KauecTBeHHBIE PEAaKIIMU HA FAJIOTEHUJ-MOHBl | XUMHYECKHH SKCIIEPUMEHT
Kucnoponusie coenuHeHus: | OKcuibl XJ1opa. Kucnopoaconepxanue | Xapakrepu3oBarb OKCHU/IBI,
XJiopa KHCIOThl XJjiopa. ConM KHUCIOpOACOAEpKAIUX | KHCIOPOJACOAEPKAINE KUCIOTHI XJI0pa U UX

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

COJIU: CBOMCTBA, OJy4YE€HUE U IPUMEHEHHE.

Kucnopon u 030H Obmass  xapakrtepuctuka osnemeHToB  VIA- | JlaBath o0u1y1o XapaKTEPUCTUKY
IpYyTIIbL. XaJIbKOT'€HOB.
Kucnopoa: HaxoxaeHue B npupoae, noinydesue | CpaBHUBATh CTpOCHHE aTOMOB u
(;1abopaTOpHBIE W NMPOMBIIUIEHHBIE CITOCOObI) M | KPUCTAILIOB, OKHCJIUTENIBHO-
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(hu3MvecKue CBOMCTRA.
XuMHUYECKHE CBONCTBA KHUCJIOpOJa:
OKHCJIUTENbHBIE  (C MPOCTHIMH BEIECTBAMH, C

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

O30H. Haxoxnenue B npupoze. dusznueckue u
XMMHYECKHE CBOMCTBa 030HA. Ero monydenue u
npuMeHeHue. Poisib 030Ha B KUBOW MPUPOJIE.

. 1. IlomydyeHnue Kuciopoaa pa3iioKEHUEM
repMaHTaHaTa Kajusi 1 HUTpaTa HaTpus.

2. [lonyuyeHue OKCUIOB U3 MPOCTHIX U CIO0XKHBIX
BCIIECTB.

3.  OxwuciieHne aMMHaKa C  IIOMOIIBIO
UHIMKaTOpa U 0e3 Hero

BOCCTAaHOBHTCIIbHBIC CBOMCTBaA
XaJIBKOI'CHOB.
VcranaBauBarth 3aKOHOMECPHOCTHU

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

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

HabGmtogate u  omuceIBaTh  XMMHUYECKHUN
9KCIIEPUMEHT

[Tepokcua Bogopoa

CTpOGHI/Ie MOJICKYJIBI ICPOKCHAa BOAOPOAA, €O

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

BOZOpPOJA.
J. Paznoxxenue mepokcuaa BOJAOPOJA, €ro
OKHUCIIUTEIbHBIE  CBOWCTBA B PEAKUUU  C
ruapokcuaoM xenesa(ll) u BoccranoBuTENbHBIE
CBOMCTBA B pEAaKLUHUHU C KHUCIBIM pPacTBOPOM
NepMaHraHaTa Kajus

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

Cepa

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

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

OOBSICHATD OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA CEpPbl W
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KHCIIOTAMU-OKUCIIUTEISIMHU), peakuuu
JTUCIPOTIOPIIMOHUPOBAaHUS  (CO  MIEIOYaMHu).
[Tonydenue cepbl 1 06J1aCTH MPUMEHEHUS.

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

KOHKPETHU3UPOBAaTh  MX  XHUMHUYECKUMHU
peakIusIMHu.
PackpbiBaTh HaxOXXIEHHE CEpbl B MPHUPOJE,

et MOJIY4YCHHEC U IPUMCHCHUC

CepoBonopon 1 cynbhuab

CrpoeHue MOJIEKyJIbl U CBOMCTBA CEPOBOIOPOAA:
¢busnueckue, GU3N0IOTHYECKUE U XUMUYECKHE.
CepoBofiOpoZl, Kak BOCCTAHOBHUTENb, €TI0
MOJIy4eHUE U PUMEHEHHE.
Cynbuael U UX XUMHYECKHE
PacnioznaBanue cyinb(pua-nOHOB.
J.ITonydyeHue cepoBOAOPOa U CEPOBOAOPOIHOM
KHCIOTHI. J{0Ka3aTenbCTBO HaMWuus Cynb(um-
HOHA B pacTBOpe

CBOMCTBA.

XapakTepu3oBaTb  CTPOCHHE  MOJIEKYJIbI
cepoBoJopoaa u MIPOTHO3UPOBATH
BOCCTaHOBUTEJIbHBIC CBOKCTBA.
[ToaTBepxnath 170:¢ YpaBHEHUSMHU
COOTBETCTBYIOLMX PEAKIIUM.

OnuceiBaTh NOJYYEHHUE U IPUMEHEHUE

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

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

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

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

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

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

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

OnuceiBaTh TOMyYeHHUE W TMPUMEHEHHE

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

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

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

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

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

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

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

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

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

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

NnentudummpoBars cynbhaT-nuoHBI.

A3zoT

OOmast ~ XapakTepUCTHKa JJIEMEHTOB  VA-

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

. Cxema  NpPOMBIIUIEHHOM YCTaHOBKU
(bpakImOHHON MeperoHK: BO3yXa

JaBatb o0u1yro XapaKTEPUCTUKY
ITHUKTOTCHOB.

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

VYcraHaBIuBaTh 3aKOHOMEPHOCTH

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

OnuceiBath MIOJTyYEeHUE aszora B
na0opaTOpUM ¥ MPOMBILIUIEHHOCTH W €ro
IIPUMEHEHNE

Ammuak. Coiti aMMOHUS

CtpoeHune MOJNEKyIbl aMMHaKa, ero (pusudeckue
CBOICTBA.

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

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

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

IlosrydyeHne U NpUMEHEHNE aMMHUAKA.

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

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

aMMuaKa.
Pacrmio3zHaBath KaTHOH aMMOHMUSL.
XapakTepru3oBaTh buznvecKue u

XMMHYECKHE CBOMCTBA COJIEW aMMOHUS U UX
MPUMEHEHHUE.

Oxkcupabl a3oTa. A3oTucras
KHCJIOTA U HUTPUTHI

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

Comnm a30TUCTOM KUCIOTHI — HUTPUTHI.

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

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

OKCHJIOB a30Ta.

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

OKHUCJIUTEIBHO-
CBOMCTBAaHUTPUTOB

A30THas KUCIIOTa U HUTPATBI

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

OpPraHUYECKUMU U HEOpPraHUYECKUMU
COETUHEHUSIMHU.

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

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

IIpuMeHEeHnEe HUTPATOB.

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

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

®ochop u ero coeqMHEHU

Crpoenue aroma u amwtorpornus docdopa.

dusnueckue CBOMCTBA aJUIOTPOIHBIX
MOTUGDUKAIIHA U MX B3aUMOIIEPEXOJIbI.

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

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

J. Topenue ¢ochopa, pacTBOpeHHE OKCHIA
dbocdopa(V) B Boge. KadecTBeHHast peakius Ha

JTUCTIPOTIOPIIMOHUPOBaHUS  (CO

¢busnueckue

Xapakrepu3oBaTh auioTponuto (docdopa,
CTpOCHHE MOJIEKYT Moaudukanmui, ux
¢u3nvecKkre CBOWCTBA, BOCCTAHOBUTEIHHBIC
Y OKUCIIUTENbHBIE  CBoiicTBa  (hocdopa,
HaXOXJCHHE B TPUPOJC, IOIyYCHHE U

MIPUMCHCHHE.

CpaBHuBath CBOIiCTBa AJTOTPOITHBIX
MoauHUKAITHIA.

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

XapakTepu3oBaTh X CBOICTBA

U IPIMEHEHUE.
Wnentudunmposats dpochar-aHNOH.
HaOmomate W OnMChIBaTH  XMUMHUYECKHUI
HKCIEPUMEHT

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

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

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

[VA-rpynmsl.

CpaBHuBaTh alJIOTPOIHBIE MoOAUDUKAIIH
yriepoja IO  CTPOCHUIO,  CBOMCTBAM
U IPUMEHEHHUIO.

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

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

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

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

MOJICKYIJIBI,

rpadura.  ApncopOoumst  okcuma  azota(lV)
aKTUBUPOBAHHBIM  yrieM. BoccraHoBieHue
okcuaa meau(1l) yrmem.

JI. Ilonyuenue YIJIEKHACIIOTO rasza
B3aUMOJCICTBUEM Mpamopa C COJIIHOU
KHCIIOTOM M  HCCIEIOBAHHE €r0  CBOMCTB.

KagecTBeHHast peakiysi Ha KapOOHAT-aHUOH

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

Kpemuuii u ero coeiuHeHust

Kpemuuii B npupone.Ilonyuenue u npumenenue

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

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

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

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

MEXIY
KPEMHHUEBBIMH

CIWJINKAaTHOU

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

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

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

Enunnynoe, ocobeHHoe u 001Iee B peakiusax ¢
KHCIIOPOJIOM, IPYTMMH HEMETAIIaMH, KHUIKUM
aMMHaKoM, OpraHN4YC€CKUMU )51
HEOPraHUYECKUMU KHCIIOTaMU u Ip.

ICJIOYHBIX MCTAJIJIOB B 3aBUCUMOCTU OT UX
aTOMHOTO HOMeEpa.

XapakTepru3oBaTh HAXOXKICHHUE B TPUPOJIEL,
MOJIyYeHHEe ¢ TPUMEHEHHE IIEeJTOYHBIX
METAJUIOB B CBETE€ OOIIEro, 0COOEHHOTO H

€IUHUYHOTIO.
OnuceiBaTh ~ OWHApHBIE  KHUCIOPOJHBIE
COCIMHEHMS  IIEJIOYHBIX  METaUIOB U

YCTaHaBJIMBATh TCHETUUCCKYIO CBA3b MCKIY
COCOIMHCHUSAMU.

79




COCIMHEHUAMU.
Haxoxnenue B mpupone, UX IOJIY4EHHE U
[IPUMEHEHUE.

XapakTepu3oBaTh  CBOMCTBA  METAJUIOB,
OKCHAO0B, THAPOKCUAOB U coJei SJIIOYHBIX
METaJIJIOB U UX MPUMEHEHHE.

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

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

cepedpo Ousznueckue W XUMHUYECKHUE CBOMCTBA 3THUX | XapaKTepH30BaTh CTpOCHUE aTOMOB,
METAJIJIOB, UX TIOJYYCHHUE U TPUMCHCHHUE. (du3nUecKre U XMMHUYECKHUE CBOHCTBA MEIH
Menp u cepebpo B Ipupoe. u cepedpa.
CBolicTBa Hu MIPUMEHEHNE BaXKHEHIINX | UX COEOIUHEHUMN.
coenunenuii:  okcumoB  memu(l) wm  (Il), | OnuceiBate  cBoiicTBA W TPUMEHCHHE
cepeopa(l); comeit wmemu(ll) (xmopuma W | OKCHAOB M BaXKHEWIIHX COJicH cepeOpa u
cynbpata) u cepebpa (propuma, HUTpaTa, | MEIU.

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

PacnioznaBaTh KaTHOHBI MU U cepedpa.

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

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

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

B3aumoneiicteue kanplms ¢ Bomoil. ['openue
MarH¥si B BOJAE H TBEPAOM  YIIIEKUCIOM

M3MeHeHHUs cBOMCTB B I A-rpymre.
XapakTepu3oBaTh HAXOXJAEHUE B IPUPOJE,
MOJIy4YeHue U MIpUMEHEHHE
HIEIOYHO3EMENBHBIX METAJUIOB B CBETE
00111eT0, 0COOEHHOr0 U €AUHUYHOTO.
OnwuceiBaTh  OMHApPHBIE  KUCIOPOJHBIE
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raze.KauecTBeHHbIE peEaKkIMM HAa  KaTUOHBI
Maraus, KaJTbIHs, Oapwusi. Peaknuu
OKpalllMBaHUs IIaMeHU cojisiMu MeTtamioB lA-

IPYIIIbI

COCIMHEHUS IETOYHO3EMENILHBIX METaII0B

U YCTaHaBIMBaTb TI'E€HETHYECKYI CBS3b
MEXy UX COEJUHEHUSIMH.
XapakTepu3oBaTb ~ CBOMCTBa  METaJLJIOB,

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

Habmronate u onuchIBaTh XUMHUYESCKHIA

JKCIIEPUMEHT
XKectkocTh BofbI M crtocoObl €€ | BpemeHHass M 1MocTOsiHHAsA KECTKOCTb BOJBI M | XapaKTepu3oBaTh BPEMEHHYIO u
YCTPaHEHHUS CIOCOOBI  YCTPaHEHUS! KaXIOTr0 W3 THIIOB. | IOCTOSHHYIO )KECTKOCTD BOJIBL.
HNonutsl. YcraHaBiMBaTh B3aUMOCBS3b MEXIY
J. Tlonydyenue XECTKOW BOABI M YCTpPAHEHHUE | IPUUMHAMHU JKECTKOCTHM M crocobdamu eé
KECTKOCTH YCTpaHEHHSL.

OmnuceIBaTh Bpe )KECTKOM BOJIBI.
HaOmromate W ONHMCHIBATE XUMHYECKHM
SKCIIEPUMEHT

Iunak

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

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

OnuceiBaTh CTpOEHHE aToMma, (U3UYECKue
XUMHUYECKHE  CBOMCTBA, IIOJIy4EHHE W
IIPUMEHEHHE LINHKA.

AprymeHTHpOBaTh aM{QOTEpHBIE CBOMICTBA
OKCHJa U TUIPOKCUAA LUHKA XUMHUYECKUM
JKCIEPUMEHTOM.

XapakTepu3oBaTh KOMIUIEKCOOOpa3oBaHHE

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

AJTIOMUHMHI B €0 COeTUHEHHUS [Tonoxxenne B mepuoanueckoil  cucreMe | OMUCHIBaTH CTPOCHHE aToMa, (pu3mveckue
sneMeHTtoB JI. I. MenaeneeBa ©  CTpPOCHMS | XMMUYECKME  CBOWCTBA, IOJYYEHHE H©
aToMOB  amioMuHHUs. Ero ¢Qusumyeckue U | MpUMEHEHUE alFOMHUHUS.

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

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

XUMHUYECKUM YKCIIEPUMEHTOM.
XapakTepu3oBaTh KOMIUIEKCOOOpa30BaHUE
Ha MpUMepe aJTOMHUHATOB.

XpOM U €ro COeIMHEHHUS

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

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

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

XpoMaTel U TUXpOMaThl, UX B3aUMOIIEPEXObl U
OKHCJINTENbHBIE CBOWCTBA.

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

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

Mapranen

[Tonoxxenue B NEPUOJUYECKOM  CHUCTEME
anementoB JI. I. MenneneeBa ©  CTpOEHHS
aToMOB  Mapranna. FEro  ¢usuueckue wu
XMMHYECKHE CBOMCTBA. Haxoxkaenue B mpupoe,
MOJIy4YeHUE U IPUMEHEHUE MapraHiia.
[Tonyuenwue, CBOMCTBA W IIPUMEHEHHE
BOKHEUIIIMX COEAMHEHUN Maprasiia: OKCHJIOB U
TUJIPOKCUJIOB, COJIEM MapraHiia B pPa3IndyHON
CTENEHU OKUCIICHUSI.

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

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

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

. OkucnaurtenbHble CBOMCTBA IEepMaHTraHaTa
Kajus

OT CTCIICHU OKHUCJICHUA MapraHia

Kemnes3o u ero COCAUHECHUA

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

JIL.LKosnekus Kele30coaepKamx pya, YyryHa
U CTajH. [Tonydyenue  HepacTBOPUMBIX
THJIPOKCHUIOB JK€jle3a U M3Y4YEHHE UX CBOMCTB.
[TonydyeHne KOMIUIEKCHBIX COEIMHEHUH Kele3a

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

PacniosnaBats katronsl skenesa(ll) u (1)

[IpakTrueckas Pemenne sKCepuMEHTANBHBIX 3a/lad MO TeMe | DKCIIEPUMEHTAILHO IONy4aTh HaumOoJjee
pabota 10 «[lomyyenne  coequHEHWl  METANIOB U | paCIpOCTPaHEHHBIE COEIMHEHUS METaJIOB
HCCJICIOBAHUE UX CBOWCTBY» Y U3y4aTh UX CBOMCTBA
[TpakTrueckas Pemenne skcneprMeHTANbHBIX 33a4 MO TeMaM | BeicTpanuBaTh MilaH aHalK3a KauyeCTBEHHOTO
pabora 11 «Mertamb» u «Hemetambiy cocTaBa  COCIMHEHUI METaJUIOB u
HEMETAJIJIOB

O00011eHNEe U CUCTEMAaTU3AIIHS
3HaHUH 110 TeMe «MeTaibl»

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

[ToaroroBka Kk KOHTPOJILHOM paboTe

BBINOJMHATE TECTHI U YNPAXKHEHUS, PEIIATh
3a71a4M 110 TEME.

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

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

KonTtponbHas padota 7 o teme «MeTayuib»
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3 | O6o6mieHne U cucTeMaTH3alys 3HAaHUH TI0 KypCy O0IIel XUMHUH

2 | UTorosast KOHTpOJbHAS paboTa MO Kypcy oOIIei XUuMUu

102 | Uroro

PexomMeHauy Mo OCHAIEHUIO Y4eOHOTO MpoIecca

YMK «Xumus. 10 xaacc. Yriay0aéHHbINH YPOBEHb)»
1. Tabpuensu O. C. Xumus. 10 kmacc: yueb.mocoOue ans obmieoOpaszoBar. opranusanuii: yrayo. ypoenb / O. C.Tabpuensn, U.T. Octpoymos,C. A. CnagkoB. — M.:
IIpocsemenue, 2019.
2. I'abpuensa O. C. Meronudeckoe mocoone k yueounuky O. C. I'abpuensna u np. «Xumus. 10 kaace. Yriyonénnsiit yposens» / O. C. IN'abpuensH, U. I'. Octpoymos,C. A. Craakos.
— M.: Ilpocsewienue, 2019.

YMK «Xumus. 11 kaace. Yriay0JéHHbIH yPOBEHb)
1. TI'abpuensu O. C. Xumus. 11 kmace: yued.mocodue st 001ieodpa3opar. opranuzanuid: yriy0. yposerb / O. C. I'abpuensH, W. I'. Octpoymos,A. H. JIéskun, C. A. CnagkoB. —
M.: IIpocsemenue, 2019.
2.T'abpuensu O. C. Meroaunueckoe mocobue k yueOnuky O. C. ['abpuensna «Xumus. 11 kmace. Yrnyonéunsiii ypoenb» / O. C. I'abpuesnsn, . I'. Octpoymos,C. A. CragkoB. —

M.: IIpocsermenue, 2019.

COT'JTACOBAHO COT'JIACOBAHO
[IpoTokou 3acenanus METOIUYECKOTO 3aMECTHUTENh JUPEKTOPa
00beIMHEHHS yuuTeIeH OMOJIOTHH, 0 y4eOHO-METOIMIECKOM paboTe
XUMHH, reorpapuu H.B.CkoBopona
oT 2021r. Nel
Pyx. MO MAOY COIII Nel1 2021r.
ITonosa C.B.
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