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Pa6ouas nporpamma. Xummusi. 10—11 kiaccol. Yriy0JaéHHbIH YPOBEHD
[HosicHuTeIbHASA 3aNTUCKA

Pabouas mporpamma cpenHero (ImojgHoro) o0Iero oopa3oBaHus M0 XMMUU COCTaBJieHa Ha

ocHoBe DefepanbHOTO TOCYJIApCTBEHHOTO 00pa30oBaTENBHOrO CTaHAapTa OOIIEero

oOpa3oBaHMs, a TakXK€ OCHOBHBIX WHJeW U nonoxeHud Ilporpammsl pa3Butus u

dbopMUpOBaHUSI YHHUBEPCAIBHBIX YYEOHBIX JCHCTBHU MJIA cpeaHero (IMOJHOTO) oOIIero

oOpazoBaHws.

B nanno# mporpamMme mpoCieKHMBaeTCs MPEEMCTBEHHOCTBMEXAY BHAAMU JEATEIbHOCTH

o0y4JaeMbIX, IPETyCMOTPEHHBIX MMPOrPAMMONOCHOBHOTO OOIIEro 00pa3oBaHus U BUIAMHU

JIeSITEIbHOCTH, 00ECTIEUNBAIOIIUX PeaTn3aIiio 00pa3oBaTeIbHON TPACKTOPUH, CBA3AHHON

¢ yrinyOnéHHeIM wu3ydyeHueM xumud. ColepkaHue JaHHOM paboyell mnporpaMmbl

YYUTHIBACT HE TOJIBKO peIMETHOE COJICpKaHUE

MBO3PACTHBICTICHXOJIOTUYECKNEOCOOCHHOCTH 00y4aeMbIX,HO ¥ TMPO(UIBHYIO MOATOTOBKY

K OOy4YeHHI0O B BBICIIEH IIIKOJIC,B KOTOPOH XHUMHS SIBISIETCS MpOoUIUpYyIOIen

JTUCIHUTUINHOM.

TeopeTnueckoe 1 SKCIIEPUMEHTAIILHOE COJIEPKAHNE Kypca N3Y4aeTcs Ha OCHOBE

NO3HABATEJIbHON JESATEIbHOCTH OOYy4YalolUXCsl: MPUMEHITh TEOPETHUECKUE 3HAHUS

MOHATUH, 3aKOHOB M TEOPUM XUMHUU YriayOJIEHHOTO YPOBHS MJisi IPOTHO3UPOBAHUS

CBOMCTB XMMHYECKUX OOBEKTOB M MOATBEPKIECHUE ITUX MPOTHO30B MPHU BBHIMOJHEHUU

XUMHUYECKOTO SKCIEPUMEHTA; IIAHUPOBATh W TMPOBOJUTH XHUMHUYECKUN SKCIIEPUMEHT

U MHTEPIPETUPOBATh €r0 PE3yNbTAaTh;YMETh XapaKTepU30BaTh M KIACCH(PHUIIMPOBATH

XUMHYECKHE JJIEMEHTBHI, BEIIeCTBA M TMPOIECCH; IOJHO U TOYHO BBIpAXKATh U

apryMEHTHPOBATh CBOIO TOYKY 3PEHUS;HAXOAUTh WCTOYHUKHU, MOIY4aTh, MPEICTABIATH

¥ COOOIIaTh XUMUYECKYIO MHPOPMAITIIO B YCTHOM M MMCbMEHHOM pedu U JIp.

JlaHHBIN KypC TIO3BOJISIET MOATOTOBUTH O0YYAIOIMINXCS K OCO3HAHHOMY U OTBETCTBEHHOMY

BBIOOPY MPOGECCHOHATHPHOUMIOATOTOBKM K TOCTYIUIGHHIO B BY3, B KOTOPOM XHMHS

ABJIAETCST TPO(PMIBHONW NUCUUILIMHOM,  yCHENITHOMY OOy4YeHHI0 B HEM U BBIOOpY

npodeccun.

CornacHo o0pa3oBaTeIbHOMY CTaHIAPTYTIIABHBIC Yeau cpeoHe2o (RoIH020) 00uezo

oopaszosanusn cocmosam:

1) B ¢GopMHpPOBaHMM [EIOCTHOTO TMPEICTABICHUS O MHpPE, OCHOBAaHHOTO Ha
MPUOOPETEHHBIX 3HAHUSX, YMEHHSIX U CIIOCO0AX eI TeIbHOCTH;

2) B TPHOOPETCHWH ONbITA PA3HOOOPA3HON  JCSITETBHOCTH, OIBITA ITO3HAHHS
¥ CaMOIIO3HAHMUS;

3) B TOArOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BBIOOpAa  MHIUBUAYAIbHOU
oOpazoBaTeabHON UM TPOo(PecCHOHaTLHON TPACKTOPHH.

H3yuenue xumuu na y2nyoaéHnom ypoene BHOCUT OOJIBILION BKIIAJ B IOCTH)KEHHE 3THUX

nesnen cpeaHero (MoaHoro) o01Iero o0pa3oBaHUAUNPUIEAHO 0DeCneUUmDb.

1) ¢opmupoBaHMe HAay4yHOW KApTHUHBI MHpPaHA OCHOBE CHUCTEMBl XMMHUYCCKMX 3HAHUH
(XMMUYECKOW KapTUHBI MUPA) KaK €€ HEOThEMJIEMOTO KOMIIOHEHTA;

2) BBIpa0OTKE Yy OOYYAIOMIMXCS TyMaHUCTUYECKUX OTHOLICHUH M SKOJOTHYCCKH
IPaMOTHOTO TIOBEJEHUS B OBITY WU TPYAOBOW JEATEIBHOCTH,  HPABCTBEHHOTO
COBEPIIICHCTBOBAHMSI HPA3BUTHUS JTUIHOCTH OOYJAFOIITNXCS;

3) moHMMaHWE OOMICCTBEHHON MOTPEOHOCTH y OOYYAIONIMXCS B PA3BUTUM XUMHH H
XUMHUYECKOHN MPOMBIIIJIEHHOCTH;

4) ¢dbopmupoBaHHE y OOYYAIONMIMXCAOTHOIICHUS K XUMHHM KaKk BO3MOXHOH 00JacTu
npo¢heCCUOHAIBHOM MOJTOTOBKY UITPAKTUYECKON JIEATEIbHOCTH;



5) dbopmMupoBaHHE YCIEIIHOTO YYacTUs B IYOJUYHOM MPEJACTABICHUU PE3YJIbTATOB
DKCIEPUMEHTAIBHON U UCCIIEN0BATENbCKON NESITENbHOCTH,;

6) yyactue B XHUMHUYECKHX OJIMMIHNANAX PA3JIMYHBIX YPOBHEHW B COOTBETCTBUU C
KeTaeMbIMH pe3yJbTaTaMU M aJIeKBaTHON CaMOOIIEHKOW COOCTBEHHBIX BO3MOXKHOCTEH;

7) WCIOJIb30BaHUE XMMHUYCCKUX 3HAHUH /I 00BSICHEHUA0COOCHHOCTEH 0OBEKTOB U
IPOLIECCOB MTPUPOIHOM, COUUAIIBHON, KYJIbTYPHOU, TEXHUYECKON CPELBI;

8) moHuMaHHe IEHHOCTH XUMHYECKOTO SI3bIKA, BBIPAKCHHOTO B BEpOAILHOW W 3HAKOBOM
dopMax, Kak COCTAaBHOM YacCTH pEYEBOM KyJIbTYpbl COBPEMEHHOTO CIICHHATNCTa
BBICOKOU KBaJTM(DUKAITUH.

OO0mas xapakTepuCTHKA Kypca

Conep:xaHueyriiyoJIEHHOTO Kypca XUMHUU B CpeAHell (MOJHOM) WIKOJE CTPOUTCA Ha

OCHOBE HM3yYEHHUSACOCTAaBA W CTPOCHHUS BEIIECTB, 3aBUCUMOCTH HUX CBOMCTB OT CTPOECHU,

MPAKTUYECKOTO 3HAYCHHUS OTUX CBOMCTB, a TaKke CHOocO0OB JabopaTOpHOTO U

MPOMBIILJICHHOTO TOJYYEHHS] BaXXHEHIIMX BEUIECTB, M3YYEHUS 3aKOHOMEPHOCTEMN

XUMHUYECKUX IPOLIECCOB U IyTeH ynpasieHUs UMH. OCHOBHBIE COJEpKATEIbHBIC JINHUN

paboyeil mporpaMmsl:

o «Bewecmeo» — cucremMa 3HaHUM O COCTABE M CTPOCHHMM BEILECTB, UX CBOWCTBAaX U
OMOJOTHYECCKOM 3HAUCHUMU,

o «Xumuueckaa peakyus» — CUCTEMA 3HAHMK 00 YCIOBHUSX MPOTEKAHMS
XUMHUYECKUXIIPOLIECCOB U CIIOCO0AxX YIpaBJIEHUS UMU;

o «Ilpumenenue geuyecme» — cucTeMa 3HaHUN O MPAKTUYECKOM IMPUMEHEHHH BELIECTB
Ha OCHOBE MX CBOMCTB U UX 3HaU€HUS B OBITOBON M MPOU3BOICTBEHHON cepax;

o «llonyuenue geuyecme» — cuCTeMa 3HAaHUM O XUMHUYECKUX IPOU3BOJCTBEHHBIX
npoleccax;

o «I3bIK Xumuw» — cUcCTeMa 3HAaHUH O HOMEHKJIATYpe HEOPraHUYEeCKUX O
OpraHUYECKUX COCTMHEHHN U XMMUYECKOM TEPMUHOJIOTHH, a TAK)XE YMEHUE OTPAKATh
UX C MOMOIIbI0 XUMHYECKOW CHUMBOJIUKHM (3HAKOB, (DOPMYJ M YpPaBHEHHIi); HaBBIKOB
nepeBojia MHPOpMAaIMHU € A3bIKa XMMHU Ha €CTECTBEHHBIN U 00paTHO

o «Konuuecmeennvie OMHOWIEHUA)> — CUCTEMA PACYETHBIX YMEHHUW M HABBIKOB JUIS
XapaKTEPUCTUKU B3aMMOCBSI3H KAU€CTBEHHON M KOJIMYECTBEHHON CTOPOH XMMHUYECKUX
00BEKTOB (BEIIECTB, MATEPUAJIOB U MPOIIECCOB);

o «Teopusa u npakmuxa» — B3aUMOCBS3b TEOPETUYECKUX 3HAHUA U XUMHUYECKOTO
HKCIIEPUMEHTA KaK KPUTEPHUS UCTUHHOCTH U UCTOYHHMKA TTO3HAHUS.

MecTo npeamera B y4eOHOM IJIaHe

®denepanbHbli  TOCYJapCTBEHHBIM  00pa3oBaTeNbHBIA  CTAaHAAPT IPEeayCcMaTpUBAET

W3YYEHHE Kypca XMUMHUHU B CpelHEH (ITOJHOM) IIKOJE KaK COCTAaBHOM 4YacTW MpPEeAMETHOM

obnactu «EcTecTBEeHHO-HAay4HbIE PEAMETHDY.

Jlannass pabouasi mporpamMma TpenHa3HadeHa [JIsi OOyYaromuxcs, KOTOPbIe BBIOpaIU

XUMHUIO JJIs1 U3yYEHUs Ha YIITyOJIEHHOM YpOBHE.

Orta mporpaMma MO XWMHH [JIsi cpeaHero (TOJHOTO) o0mero oOpa3oBaHus Ha

yriyOn€HHOM YypOBHE cocTaBiieHa U3 pacuéra 3 4 B Heaemo (204 9 3a 1gBa roja

oOyuenus). Taxke npeaycMOTpeHO U3ydeHHUe MpeameTa u3 pacuéra 5 4 B Henento (3404

3a ABa roja oOydeHMs) 3a CU€T IIKOJbHOIO KOMIIOHEHTa B IIKOJAX M Kiaccax

xumuyeckoro npoduins. Hopma BpeMeHu A KakI0il TeMbl B IPOrpaMMe yKa3aHa yepes

JpOoOBb.

Pe3yabTaThl 0cCBOCHHS Kypca



JlesiTenbHOCTh yUuTENsI B OOyYeHUM XUMHHM B CpelHed (IOJIHOM) IIKOJIe JOJIKHA OBITh
HaIpaBJieHa Ha IOCTH)KEHUE 00yUYalOIIUMHUCS CIETYIOUIUX JIUYHOCIHBIX Pe3Yabmamog.

1)

2)

3)

4)

B 1ICHHOCTHO-OPUEHTAIIMOHHOW cdepe — oco3HaHue POCCUUCKOM TpaxkaaHCKOU
UJIEHTUYHOCTH, TaTPUOTU3MA, YyBCTBA TOPAOCTH 32 POCCUHCKYIO0 XUMUYECKYIO HAYKY;
B TpYyIOBONl cdepe — 2omosHocmb K OCO3HAHHOMY BBIOOpY JajbHEHIIei

o0pa3oBaTeNbHOM  TPAaeKTOPUM B  BBICIIEH  IIKOJE, TI/€ XUMHS  SIBISETCA
npOoQUINPYIOMIEH TUCITUTLINHOM;

B NIO3HABATEJIIbHON (KOTHUTHBHOM, MHTEIUIEKTYAIbHON) cepe — ymeHue yNpaBisTh
CBOEH IMO3HABATEIBLHOU JIEATENBHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K 00PA30BaHMUIO,
B TOM 4YHCJIE CamMOOOpa30BaHUIO, HAa MPOTSIKEHUU BCEH JKU3HU; CO3HATEIBHOE
OTHOIIEHWE K  HENpephIBHOMY  OOpa30BaHMIO  KaK  YCJOBHIO  YCIICIIHOM
npopeCCUOHAPHON U OOILIECTBEHHOW JEeATENbHOCTH; ¢hopmuposanue HABBIKOB
HKCIIEPUMEHTAJIbHON M MCCIIEIOBATEIbCKOM JEATENBHOCTH; Yuacmue B IyOJINYHOM
IIPEICTABIICHUH PE3YJIbTATOB CAMOCTOSTEJIBHOM IO3HABAaTEIbHOM JEATEIbHOCTH;
yuacmue B UpOQWIbHBIX OJMMIIMAAAX PA3JIUYHBIX YPOBHEH B COOTBETCTBHUU
C J)KE€JaeMbIMU  pe3ysibTaTaMd U aJIeKBaTHOM  CaMOOLIEHKOM  COOCTBEHHBIX
BO3MOKHOCTEH;

B cdepe 310pOBbECOCPEKEHUS] — npuHAmue U peaiusayusi IEHHOCTEH 3710pOBOTO U
Oe3omacHOro oopasa >KM3HH, Henpusmue BPEIHbIX IPUBbIYEK (KypeHUs, yIoTpeOIeHUs
QJIKOTOJIsl, HApKOTUKOB) Ojarojapss 3HAHUIO CBOWCTB  HApPKOJOTMYECKUX H
HAapKOTHUYECKUX BEILECTB; COOJIIOJICHUE MPABUJI TEXHUKU O€30MACHOCTU B IpPOIECCE
paboThl C BELIECTBaMHU, MarepualamMud B y4yeOHOM (Hay4yHOH) s1abdopatopuu U Ha
IIPOU3BOJICTBE.

Memanpeomemnuvimu pe3ynbmamamu 0OCBOSHUS BBIITYCKHUKAMH CTYTICHH CPEIHETO
(mosiHOTO) 0061IETO 00pa30BaAHUS Kypca XUMUU SIBJISIFOTCS

1)

2)
3)
4)
5)

6)

7)

8)

UCNOIb308aHIEe YMEHUH U HaBBIKOB PA3JIMYHBIX BUOB MTO3HABATEILHOMN JNEATEIHHOCTH,
MPUMEHEHUE OCHOBHBIX METOJIOB TO3HAHUA (CUCTEMHO-WH(OPMAIIMOHHBIN aHAJIN3,
HaOMIOICHUEe,  M3MEpEHHUeE, MPOBEICHUE  DKCIEPUMEHTA, MOJICJIUPOBAHUE,
UCCIIeIOBATENbCKas ACATEIBHOCTD) ISl M3YUYCHUS! PA3IMYHBIX CTOPOH OKPYKAIOIICH
JICUCTBUTEILHOCTH;

6/1a0enue OCHOBHBIMU HWHTEJUICKTYaJIbHBIMH ONEpAlMsIMU: (POPMYIMPOBKA THIOTE3,
aHaIM3 M CHUHTE3, CPaBHEHHE M CHUCTeMaru3aiusi, o000OIeHrWe W KOHKpETHU3aIus,
BBISIBJICHHE TTPUYUHHO-CJICICTBCHHBIX CBSA3CH M IMOMCK aHAJIOTOB;

no3Hauue 00bEKTOB OKPYKAIOIIET0 MUpPa OT OOIIET0 Yepe3 0COOCHHOE K €IMHUYHOMY;
VMeHue TEHEPUPOBATh HJEH U OINPEACNSITh CPEIACTBA, HEOOXOAWMBIE I WX
peanu3aiuu;

YMeHue OTIPEACNATh IEW W 3a/Jadd JCATCIBbHOCTH, BBIOMPATh CPEACTBA pealli3alliu
IIEJTM ¥ IPUMCHSTH UX Ha MPaKTHKE;

UCNOIb308aHUe PA3TUYHBIX UCTOYHUKOB JUISA TOJYyYEHUS XUMHUYCCKOW HH(POPMAIINH,
MOHMMAaHUE 3aBUCHMOCTH COJepKaHus W (opmbI TpencTaBieHus WHGOpPMAIUU OT
1eeil KOMMYHHKAIIMY U aipecara;

VMeHue TPOAYKTHUBHO OOIIAThCA W B3aMMOJIEWCTBOBATh B IIPOIIECCE COBMECTHOM
NeSATEeTbHOCTH, YIYUTHIBATh MO3UIIMHA JAPYTUX YYACTHUKOB NEATEILHOCTH, d(P(HEKTUBHO
paspeniaTh KOHGIUKTHI;

20MOBHOCMb U CIIOCOOHOCTh K CaMOCTOSITENHHOM WH(MOPMAIIMOHHO-TTO3HABATEILHON
NEATEeILHOCTH, BKIIIOYash YMEHHE OPHUCHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX



uHopMaluu, KPUTHYECKM  OLEHUBATh W MHTEPOPETHPOBATH  MHGOpPMAIHIO,
MOJIYyYaEMYI0 U3 Pa3JIMYHbIX UCTOYHUKOB;

9) ymenue WCHONIB30BaTh CPEACTBA HMH(MOPMAIMOHHBIX H  KOMMYHHUKAIIMOHHBIX
texHosoruii (manee — MWKT) B pemieHun KOTHUTHBHBIX, KOMMYHUKATHBHBIX
Y OpraHU3allMOHHBIX 3aJlad ¢ CcoOJo/IeHueM TpeOOBaHU HPrOHOMHUKH, TEXHUKH
0e30MacHOCTH, TUTHUEHBI, PECYpCcOCOEPEKEeHHsI, TIPABOBBIX U ITUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

10) radenue SA3BIKOBBIMH CPEACTBAMHM, BKJIIOYAs M S3BIK XUMHU — YMEHHE SICHO,
JIOTUYHO W TOYHO U3JIaraTh CBOIO TOYKY 3PEHUS, UCIOJIb30BATh aJ€KBATHBIE SI3bIKOBbBIC
CpEIICTBA, B TOM YHCJIC U CHUMBOJIbHBIC (XUMUYCCKHE 3HAKHU, (POPMYITBI U YPABHCHHUS ).
Ilpeomemnuvimu pe3ynomamamu N3y9CHUS] XUMHAHA HA YTITyOJIEHHOM ypOBHE Ha
CTYIICHH CpPEIHETO (TIOJTHOTO) O0IIeTo 00pa30BaHMSI SIBIISIOTCS:

1) 3nanue (nonumanue) xapaxmepHuix NPUHAKOBEANCHEUUIUX XUMUYECKUX NOHAMULL:
BEILIECTBO, XMMHUYECKHI HJIEMEHT, aTOM, MOJEKYJa, OTHOCUTEIbHBIE ATOMHBIE U
MOJIEKYJIIPHBIE MacChl, UOH, U30TOIbI, XUMUYECKasl CBs3b (KOBAJIEHTHAS MOJIApHAs U
HEMOJSIpHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAsA), DSJIEKTPOOTPULATEIbHOCTb,
aJUIOTPONMS, BAJIEHTHOCTh, CTEIEHb OKHUCIIEHUS, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00BeM, BEIIECTBA HOHHOTO, MOJICKYJIIPHOTO M HEMOJIEKYJIIPHOTOCTPOCHHUSI, PACTBOPHI,
ANEKTPOJNIUTHI ¥ HEANEKTPOIUTHI, DIIEKTPOJIUTHYECKAS AUCCOLMALNS, THAPOIU3,
OKUCIIUTENIb Y BOCCTAHOBUTENIb, OKHCIEHHE UM  BOCCTAHOBJICHUE, DJEKTPOJIU3,
CKOPOCTHXMMUYECKON peakiuu, KaTaJIu3aTophbl U KaTalau3, 00paTUMOCTh XUMHUYECKUX
peakiui, XUMHYECKOE pPaBHOBECHE, CMEIICHUE paBHOBECUs, TeEIJIOBOM »hdekT
peaKkIiuu, YriaepoHbI CKeNeT, PyHKIHOHANbHAS TpymIa, u3oMepust (CTpYKTypHas U
MPOCTPAHCTBEHHAs1) W TOMOJIOTHS, OCHOBHBIC€ THUIIBI (COCIUHEHUS, Pa3JIOKEHUS,
3aMenieHns, oOMeHa), BUIbl (TUIPUPOBAHUS U JETHUAPUPOBAHUS, THApATAIUU U
JIeruapaTaluy, [OJUMEpU3ald U ACNOJUMEPU3ALNMY,  TMOJIUKOHJSHCAIMU U
M30MEPU3AINH, KAaTATUTHUYECKUE U HEKATATUTUYECKHE, TOMOTEHHBIE M T€TEPOTCHHBIC)
U pa3sHOBUAHOCTU  ((epMEHTATUBHBIE, TOpPEHHUS, dTepUPHUKANUUA, KPEKHUHTa,
pudopMUHTa) peakiuii B HEOPraHWYECKOWM M OpPraHWYeCKOM XHMHUH, ITOJTUMEpHI,
OMOJOTUYECKU aKTUBHBIE COCTUHEHUS;

2) eblsIeHUe 83AUMOCEA3U XUMUYECKUX NOHAMUUIIIS OOBSICHEHUS COCTaBa, CTPOCHMUS,
CBOMCTB OTJIETTbHBIX XUMUYECKUX OOBEKTOB U SIBIICHUIA;

3)npumeneHue OCHOBHLIX NONONCEHUU XUMUYECKUX Meopull: TEOPUN CTPOEHUSI aToMa U
XUMHUUYECKOU CBSI3M, MEPUOJUYECKOTO 3aKOHA U MEPUOIUUYECKON CUCTEMbl XMMUYECKUX
anemeHToB /I. 1. MenaeneeBa, TEOpUU SJIEKTPOIUTUYECKON AUCCOLMALIANA, TPOTOHHON
T€OPUH, TECOPUUCTPOEHHUSI OPTaHUYECKUX COCIMHEHUM, 3aKOHOMEPHOCTEN XUMUYECKON
KMHETUKM — I aHaju3a COCTaBa, CTPOCHUS M CBOWCTB BEIIECTB U MPOTECKAHUS
XAMUYECKUX PEAKIINM;

4) ymenue Knraccugpuyuposamp HeOPraHMUECKUE U OPTAaHNICCKHE BEIIECTBA

110 Pa3JIUYHBIM OCHOBAHUSM;

5) ycmanoenenue 63aumocesnzeil. MKy COCTaBOM, CTPOCHHEM, CBOMCTBaMH,
MPAKTUYECKUM MPUMEHEHUEM U MOJyYCHUEM BaXKHEHIITNX BEUIECTB;

6) 3nanueocnos xumuueckoit Homenkiamypot (TPUBHATIBHON M MEXIyHAPOIHON) U
yMeHue Ha3BaTh HEOPTaHMYECKHE W OpPraHUYecKue coeAuHeHust mo dopmyne, u
Hao00OpOT;

7) onpedenenue:BaICHTHOCTH, CTEIICHH OKHUCICHHS XMMHUYECKHUX 3JIEMEHTOB,3apsIOB
MOHOB;BUJOB XHMHUYECKHUX CBSI3€d B COCIUHECHUSX W THUIOB KPUCTATIIMYECKUX



PELETOK;IPOCTPAHCTBEHHOTO CTPOEHHUS MOJIEKYJI; TUIIA TUAPOIIU3a U XapaKTepa Cpebl
BOJHBIX PAacCTBOPOB COJICH; OKUCIUTEIS W BOCCTAHOBUTENS;IIPOLECCOB OKHUCIECHUS U
BOCCTAHOBJICHUS, ITIPUHA/IJIEAKHOCTH BEIIECTB K PA3JUYHBIM KJIACCAMHEOPTaHUYECKUX U
OpraHUYECKUX COEAUHEHHUI; TOMOJIOTOB U U30MEPOB; TUIOB, BUJIOB U PA3HOBUIHOCTEMN
XUMUYECKUX PEAKINH B HEOPTaHWUYECKON U OPraHUn4eCKOW XUMUHU;
8) ymenue xapaxmepuzosams.:
— S, p- u d-ameMeHTHI MO WX TIOJIOKCHHUI0O B  IMEPHOIUICCKOMCHUCTEME
1. 1. Menpeneena,
—0011I1e XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB,;
—XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOBHEOPTaHUYECKUX M  OPraHUYECKUX
COeIMHEHMH B IIJIaHe 00IIero, 0COOEHHOI0 U €IMHUYHOTO;
9) obwscuenue:
—3aBUCHUMOCTH CBOMCTB XUMHUYECKUX BJEMEHTOB U HUX COCIUHEHUHOT MOJOKECHUS
aneMeHTa B nepuoandeckout cucreme/l. 1. Meneneesa;
—TMPUPOJIbI XUMUYECKOM CBSI3U (MOHHOM, KOBAJICHTHOM,METANIMYECKON, BOJOPOJIHOMN);
—3aBUCHMOCTH CBOWCTB HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTBOT MX COCTaBa H
CTPOCHHUS;
—CYIIHOCTM  HM3YYEHHBIX  BHJIOB  XHUMHUYECKHX  PEaKIUN:IIEKTPOIUTUYECKOM
JUCCOIMAIIIN, HOHHOTO 00MEHAa,0KUCIUTEIbHO-BOCCTAHOBUTEIILHBIX;
—BIIUSIHUSL PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOUPEAKIMU W Ha CMEIICHUE
XUMHUUYECKOTO PAaBHOBECHS;
— MEXaHM3MOB MPOTEKAHUS PEAKIUNA MEXAY OPraHMYECKUMH UM HEOPTaHUYECKUMU
BEILIECTBAMU;
10) ymenue:
— COCTaBJISITh YPAaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C MOMOIIBIO
METO/Ia AIIEKTPOHHOTO 0ajaHca;
— TIPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMYJiaM U ypaBHEHUSIM;
— MPOBOJUTH XUMUYECKUN DKCIEPUMEHT (71ab0paTOpHBbIE U MPAKTHYECKUE PaOOTHI) C
cOoOI0/IeHneM TpeOOBaHUN K TIpaBWJIaM TEXHHUKH O€30MacHOCTH Tpu paboTe B
XUMHUUYECKOM KaOHUHeTe (J1abopaTopun).
Conepxkanue Kypca
Kypc u€Tko penurTcs Ha JIBE€ YaCTH COOTBETCTBEHHO TrojaM OOY4YEHHUS: OPTraHUYECKYIO
xumuio (10 kiacc) u o6mryro xumuto (11 xmace).
Kypc 10 knacca HaduMHAEeTCS CO 3HAKOMCTBA C NPEAMETOM OPraHUYECKOW XUMHH,
W3YYEHHsS] TEOpPUM CTPOCHMS OpraHndeckux coeauHeHnid A.M. DbyrnepoBa wu
ruOpUAN3alM  aTOMHBIX — opOuTasieid. 3areM pacCMaTpUBAIOTCA  Kiaccudukarus
OPraHUYECKUX COCIUHEHUM, MPUHIUIIBI UX HOMEHKJATYphl, a TaKXe Kiaccudpukaius
peakuumii B OpraHun4eCcKOr XUMHUH.
[lepBoHayanbHbBIE  TEOPETUUECKHUE 3HAHUS  Jajee€  MHOTOKPATHO  3aKPEIUIAIOTCS
Y Pa3BUBAIOTCA NIPU W3YUYECHUU KJIACCOB OPTaHUYECKUX COCIMHEHUMN OT YIJI€BOJOPOIOB /10
a30TCOAEPKAIINX COETUHEHUIN U TTOJIUMEPOB.
Takoe mocTpoeHue Kypca MO3BOJSET B MOJHOW MEpe HE TOJIBKO IIMPOKO MCIOJIb30BATh
NeAYKTUBHBIM 1oAXo7 B oOydeHuu xumuu 10 Kjgacca, HO U peaM30BaTh HUJICIO
TEHETUYECKOM CBSI3M MEXY KJIACCAaMH OPraHMYECKUX COCIUHEHUM.
Oco0oe BHHMMaHHE B KypCce€ OPraHMYECKOW XMMHH YJIEJICHO CJIOXKHBIM JJII TTOHMMaHUS
BOIIPOCAM: B3aMMHOMY BJIMSIHUIO aTOMOB B MOJIEKYJIaX, B TOM YHMCJE IJIS MPEICKa3aHUs
CBOWCTB COEAMHEHUN; MEXaHU3MaM U 3aKOHOMEPHOCTSM MPOTEKaHUS XUMHYECKUX



peakiuii, 4yTo HEOOXOAUMO [l MPOTHO3UWPOBAHUS MPOIYKTOB; MPOCTPAHCTBEHHOMY
CTPOEHHUIO YTJIEBOJIOB, aMUHOB, aMUHOKHUCIIOT, OEJIKOB U HYKJIEMHOBBIX KUCIIOT.

Kypc 11 knacca HauMHAeTCsl C PacCMOTPEHHUS CIOXKHOIO CTPOEHUS aTOMa HAa OCHOBE
KBaHTOBO-MEXaHUYECKUX MPEJICTABICHUN O CTPOCHUH €T0 SApa U AIEKTPOHHON 000I0UYKH,
a TaKkke sIepHbIX peakiuil. Takas TeopeTudeckass 0a3a MO3BOJISIET Ha APYrOM YPOBHE
W3YUYUTh MEPUOANYECKAN 3aKOH M MEPUOJUYECKYIO CHUCTEMY XUMHUUYECKUX 3JeMEHTOB [l
N. MenneneeBa n emé pa3 OLEHUTh €r0 HAY4YHBIM MOJBUI, HA HECKOJIBKO JECATUIIECTUN
ONEPEAUBIIEIO HAYYHYIO MBICIIb.

3aTeM H3y4daeTcs CTPOCHHE BEIIECTBA, OCHOBHBIE THIBI XUMHUYECKON CBSI3U. 3HAHUSA
YYaIIUXCS «XMMHUU B CTATUKE» JOIMOJIHAKOTCS CBEICHUSMHU O KOMIUIEKCHBIX COEIUHECHUSAX
W JHUCHEPCHBIX cucremax. JIormuHo pamee paccMaTrpuBarOTCs TAKWE T'OMOTEHHBIE
CUCTEMBI, KaK PaCTBOPHI U CIIOCOOBI BEIPAKEHUSI KOHLIEHTPALIUU B HUX.

N3ydyeHrne OCHOB XMMHUYECKOM TEPMOJMHAMHKH, MOHATHI 00 SHTAIBIHUU M SHTPOIUH,
3aKoHOB ['ecca, TMO3BOJIAIOT Ha 0oJiee BBICOKOM YPOBHE HM3YyUYHUTh 3aKOHOMEPHOCTHU
MPOTEKaHUSI XUMHUECKUX PEAKINN U PU3NKO-XUMUYECKUX MPOIECCOB.

XUMHUYECKHE PEAKLMU B PACTBOPAX PAaCCMATPUBAKOTCS TAKKE HAa HOBOM TEOPETUUYECKOM
YpPOBHE IIOCJIE€ BBEICHUA IIOHATHS O BOJOPOJHOM IIOKasarelle U HU3y4YEeHUs
OPOTOJUTHYECKOM TEOPHUM KHUCIOT U OcHOBaHMM. (OO000WIAIOTCS CBEACHUS O
HEOPraHUYECKUX U OPraHMYECKUX KHUCJIOTAX M OCHOBAHUAX B CBETE NPOTOJHUTHYECKOU
TEOPUU U TEOPUHU DIIEKTPOJUTUYECKON AUCCOLMALNM, a TAK)KE COJIEM B CBETE TEOPUU
AIEKTPOJMTUIECKON JUCCOLUALIAH.

OtnenpHasg riaBa IMOCBALIEHA OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIM IIPOLECCAM, B TOM
YUCIIE METOJAM COCTABIICHUS YPABHEHHUM U DJIEKTPOJIN3Y, KOTOPHIEC BaXKHBI JUJISL YCIICITHON
CIAa4u MTOTOBOTO DK3aMEHA. boiplIoe BHUMAHHME B OTOM IJIaBE YACIEHO U XMUMHUYECKHM
MCTOYHHUKAM TOKa, 0€3 KOTOPBIX CIOKHO MPEICTABUTh COBPEMEHHOE OOIIECTBO.

XUMHSI HEMETAJJIOB U METAJIJIOB, BAXKHEUIIINX MPEACTABUTENICH ITUX KJIACCOB BEUIECTB U
UX COEIMHEHUI U3ydaeTcsl B CUCTEME (COCTaB <> CTPOCHUE <> CBOWCTBA <> MPUMEHEHHE
<> TIOJIyYCHHE <> HAXOXIEHUE B MPHUPOJIE) M  PACCMATPUBETCA B €IMHOW CBA3HU
OpraHUYEeCKON M HEOPTaHWYeCKOW XMMHUU. TakuM 00pa3oMm peainsyercs TJaBHAs uies
Kypca — €IUHCTBO KMBOTO U HEXHBOTO MaTEPUAIBHOTO MHUPA, OMUCHIBAEMOTO OOIUMU
3aKOHaMHU XWMUHU.

PackpbITh ponbp XMMHYECKOW HAyKH, KaK MPOU3BOAUTEIBHOW CHJIBI COBPEMEHHOIO
00111ecTBa MO3BOJISET I1aBa 3aBepiuarorias kypc 11 kinacca «Xumus v 00IIECTBOY.

Oprannyeckas xumus. 10 kiacc
TEMA 1. HAYAJIBHBIE NIOHATUSIOPTAHUYECKOW XUMHUHA
(13/184).
IIpeamer opranunveckoid xumuu. Opranuyeckue BemecTBa.Yto nzyyaer opranmdyeckas
xuMust. Kpatkuii ouepk pa3BUTHS OpraHruueckod xumuu. CpaBHEHHE HEOPTraHUYECKUX U
opranudeckux BemniecTB. CriocoOOHOCTh AaTOMOB YIJIEPOa COSTUHSATHCS B PA3INYHBIC TICTIH.
YraeBonopoasl U ux npousBoAHblie. [IoHsTHE O 3aMecTuTENE.
Teopusst crpoeHusi opraHuvyeckux coeauHenun A. M. bBbyriueposa. Ilonsarue
BajieHTHOCTH. PabGoter ®. A. Kekyne. Ponp A. M. BytnepoBa B co3maHuu TeOpHH
CTPOCHUSI OPTraHUYECKUX COCTMHECHUN. E€ OCHOBHBIE MOJIOKEHUS.



[IpyunrHbl  MHOrOOOpa3us OpPraHWYECKUX COEOUHEHUN: oOpa3oBaHHE OJMHAPHBIX,
JNBOWMHBIX W TPOWHBIX CBSI3€M MEXIy aroMamu yriepona. M3omepus. OMnupuyeckas,
MOJIEKYJISIpHAs U CTPYKTYpHasi (POpMyJIbl OPraHUYECKUX COCTUMHEHUM.

Konuenuusi ruOpuausanum atoMmHbixopoOuTaseid. CTpoeHue atoma yriepoga: S- U p-
opOuTanu, Tl UX rudpuausanuu. OOpa3oBaHUe KOBAJICHTHBIX CBSI3€H. DIIEKTPOHHAS U
AIIEKTPOHHO-Tpaduyeckast popMyJibl aToMa yriiepoa.

Kaaccupukanuss opraHmveckux coeguHenmid. Krnaccudukanus no 3JI€MEHTHOMY
COCTaBy: yIJIEBOJOPOABI, TAJIOr€H-, a30T- W KHUCIOPOACOAEpKAIIUE OPraHUYECKUe
COCIUHECHHS.

Knaccudukainus mo CTpOEHHUIO YIIEPOAHOTO CKEJeTa: alUKINYECKHE W LUKINYECKHUE
(KapOOLMKIINYECKHE U TETEPOLUUKINYECKHAE) OPraHUYECKUE BEIIECTBA.

Krnaccudukaruys yriaeBogopo1oB: mpeaebHbIe (aTKaHbl U [UKI0ATKAHBI), HETPEISThHBIC
(aJIKEHBI, aJIKUHBI, aTKaJIUCHbI), APEHBI.

Knaccudukanus opraHuyeckux COEAMHEHHM MO Hadu4uio (YHKIMOHAJIBHBIX TPYII
(TuapoKcHIIbHAs, KapOOHUITbHAS, KapOOKCUIIbHAS, HUTPOTPYMIa, aMuHorpymma). CoupThl.
Anpaerunbl. Keronst. Kap6onossie kucnoTsl. Hutpocoeaunenusi. AMUHBI.

IIpuHUUMNBI HOMEHKJIATYPbI OPraHUYEcCKUX coeAuHeHMH. [loHsATHE O XUMHUUYECKOU
HOMeHKJIaType. HomeHkaTypa TpuBuaibHas (MICTOpUYECKasi) U palliOHAbHAS.
MexnyHaponHass HOMeHKJIatypa opranndeckux coeamHennii — [UPAC. IlpuHuumns
COCTaBJICHHSI HAa3BaHUs OPraHUYECKOro coeqnHeHus mo Homenkiarype [IUPAC.
Kaaccupukanus peakumii B opranndecko xumum. [lonsitue o cyocTpare u peareHre.
Knaccudukanus peakuuid mo CTPYKTYpPHBIM HU3MEHEHHSIM BEIIECTBA: NPHUCOECAUHEHUsS (B
TOM YHCJE€ TOJHUMEpPU3AlMH, OTUICIUIEHUs (3JE€MEHUPOBAaHUS), 3aMEUIeHUsS U
VU30MEPHU3ALINH.

[ToHsiTHE O TOMO- M r€TEPOJTUTUUECKOM pa3pbiBaX KOBAJEHTHOW CBA3M, ANIEKTpoduiIax u
HyKJIeo(uax.

Knaccudukanmsa  peaknuii 1o  TUMY  PEAKIMOHHBIX  YACTHI:  paJUKaIbHbBIC,
ANMEKTPOPUIIbHBIE U HYKJICO(UITBHBIE.

Knaccudpukanus peaknuii 10 HW3MEHEHHUIO CTEICHEH OKHCIICHUS: OKHWCICHUS U
BOCCTAHOBJICHMUS.

Knaccudukanmsa  peakumii 1Mo  4YacTHBIM — TpU3HAKaM:  TaJlOTEHUpPOBAaHWE U
JIerajloreHUpPOBAaHNE, THAPUPOBAHUE W JETHMAPUPOBAHUE, THAPATALMU U JIETUIApaTallvu,
TUAPOTaJOreHUPOBAHUE U AETHAPOTAIOTEHUPOBAHHUE.

Jemoncrpanun.Koymnekiuss OpraHnYecKMX BEUIECTB, MATEPUAIOB W U3JACIUN U3
Hux.[llapocTepxkueBbie 1 00bEMHBIE Moaenu (Monenu Ctioapra—bpurieba) sTaHona u
JTUATUIIOBOTO adupa, OyTaHa u n300yTaHa, METaHa, ATUJICHA
W aleTwicHa.B3aumonencTeueHaTpuss € 3TAaHOJIOM; OTCYTCTBHE B3aWUMOJEUCTBUSA C
JTUATUIOBBIM 3gupoM.Mojiesib OTTAJIKUBaHUSI THOPUAHBIX OpOuTajned (IeMOHCTpalus ¢
MOMOIIbIO BO3AYIIHBIX MIApoB). JlemoHcTpanuonHas tabnuna «PaznmuyHble THOpUAHBIC
cocTosHMsI aToma yriepoma». OOpaslbl OpPraHUYECKUX COCIUHEHMM Pa3IMYHBIX
KiaccoB.Monienu  OpraHW4YecKUX COCAMHEHWH C pa3au4HbIMU  (YHKIIMOHATHHBIMU
rpynmnamu. ['opeHne MeTrana Uit mporan-0yTaHOBOW CMECH M3 Ta30BOM 3aKUTaNIKU. B3phiB
cMecu MeTaHa ¢ xJiopom.OOeciBeurBaHHEOPOMHOM BOABI ATHIIEHOM./[enomumepusanus
nonudsTWiIeHa. [ lonydenue aTniieHa qeruapataiuen 3TaHoda.

JlaGopaTopHblii onbIT.V3roTOBIEHUE MOJIENIEd MOJIEKYJI — MPEACTABUTENICH Pa3IuyHbIX
KJIACCOB OPTaHUYECKUX COCIUHECHUU.

IIpakTnueckas padoral.KauecTBEHHBIN aHAIN3 OPraHUYECKUX COCTUHECHHM.



TEMA 2.IJIPEJAEJIBHBIE YIJIEBOJAOPO/JBI (5/9 4)

AJukaHbl. DJIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOCHHUE  MOJIEKYJBI  METaHa.
['omonornueckuii psil alkaHOB M MX M30MepHs. IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYI
aJIKaHOB (B TOM yucIie U KoHpopMepsl). HomeHkaTypa ankaHoB.

[TpomblliuieHHBIE CITOCOOBI TOJIYYEHHSI QJIKAHOB: KPEKUHT HEPTENPOIYKTOB, pPEAKIUS
AIKWINPOBAHUS, TOJyYE€HHWE CHUHTETUYECKOro O€H3MHa, HarpeBaHue yriepoja B
atMocgepe Bomopoxaa. JlabopatopHbie crnocoObl MONydYeHHs alKaHOB: peakuus Bropia,
MUPOJINU3 COJIeH KapOOHOBBIX KUCIIOT CO HIETI0UYaMH, TUAPOIIN3 KapOuaa aaTtOMUHUS.
Pu3nuecKkre CBOMCTBA aJKaHOB. B3anMHOE BIMAHME aTOMOB B OPTAHUYECKUX MOJIEKYJIAX.
[TomoxxuTenbHBl W OTPULIATENBHBIN HWHAYKTUBHBIE 3(¢eKkThl.IIporHo3 peakroHHOM
CIIOCOOHOCTH  allkaHOB. MeXaHu3M peakuil paJuKadbHOrO 3amMemieHus. Peakiuu
PAIUKAIBHOTO 3aMELICHUSA: TAJIOTEHUPOBAHNE U HUTPOBAHUE. Peakuuy neruapupoBaHusl.
Peakuyuu oxuciienus. lpyrue peakuuu ¢ pazpylieHueM yriaepoaHou nenu. [Ipumenenue
aJIKaHOB Ha OCHOBE CBOMCTB.

Huxknoankanbl. '0OMOJIOTMYECKHUI P U CTPOCHHUE LUKIIOAKIAHOB. VX HOMEHKIaTypa u
uzomepus. [lonstue o npoctpancTBeHHON n3oMepun. Konpopmepsl UKIIOreKkcaHa.
CriocoObl  MONy4YeHHS  LMKIOAIKAHOB: peKTU(PUKAIMsA HEPTH, KaTaIUTUYECKOE
JNETUJIPUPOBAHKUE APEHOB, BHYTPUMOJIEPYIJISIpHAs peakius Bropua.

dusnyeckue M XMMHYECKHME CBOMCTBA IMKJIOAKAHOB (PEAKLUMU IPUCOCAMHEHUS U
3amelenus ). [ [puyMeHeHre HUKI0aKaHOB.

Hemoncrpanumn.lllapoctepkHeBple MOAENIN MOJIEKYJI aJKaHOB JUISl  MJUIKOCTPALAU
cBoOoaHOTO BpamieHuss BOKpyr cBsizsu C—C, a Takxke 3aCIOHEHHOW W 3aTOPMOKEHHOMU
KoH(popmanuii 3taHa. [lomydyeHue MmeTaHa M3 aleTrara HaTpUsl W TMAPOKCHIA HATPHSL.
['openne w™eraHa, mnponaH-OyTaHOBOM cMecH, mnapauHa B YCIOBUSX U30bITKA H
HeJoCTaTKa Kuciaopoaa.B3pelB cmecu meTaHa ¢ BO3QyXOM.OTHOIIEHUE METaHa, MPOIIaH-
OyTaHOBOI1 cmecH, OeH3uHaK OpoMHO# Boze U pacTBopy KMnNO,.

JlabopaTtopHbie onbIThl. M3rotoBienue mnapaduMHUPOBAHHOW Oymaru, UCHBITaHHE €€
CBOICTB (OTHOIIEHUE K Boje U kupy). OOHapykeHue BObI, CaXH, YIJIEKUCIOro rasa B
IIPOJYKTaX TOPEHUS CBEYH.

TEMA 3. HEIPEJAEJIBHBIE YI'VIEBOJAOPO/bI (13/22 4)

AJIKEHBL.OJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE  CTPOEHUE  MOJIEKYJIBl  ATHIICHA.
['omonornyeckuit psia U u3oMepus alnkeHoB (YIJIEPOIHOTO CKelleTa, FeOMETpUUecKas WK
yuc-mpauc-u3oMepusi, TOJOKEHUsT JBOWHOW CBSI3M, MexkKiaccoBas). HomeHnkiarypa
AJIKEHOB.

[TpombllIIEHHBIE CLIOCOOBI MOJIYYEHHS aJIKEHOB: KPEKUHT aJKaHOB, BXOJSLIUX B COCTaB
He()TU U OMYTHOTO HEPTAHOIO ra3a, JeruIPUPOBAHNUE MPEACIbHBIX YIIIEBOIOPOIOB.
JlaGopatopHble  CIOCOOBI  TMOJYYEHUS]  AJKCHOB:  pEakIuu  AJIUMUHHPOBAHUS
(ZeranoreHUpOBaHKE), ACTUApATALMs CIIUPTOB U JIEraJOreHUPOBAHUEAUTATIOT€HAIKAHOB,
a TaKXe JAErMApOraJOr€éHUPOBAHHUE TAIIONEHONPOU3BOIHBIX NMPEAEIBHBIX YIJIEBOAOPOIOB.
[IpaBuiio 3aiinena.

du3nyecKre CBOMCTBA aJTKEHOB.

B3auMHoe BiHsTHUE aTOMOB B OPTaHMYECKHX MOJIEKyJIax. Me3omepHbiid 23 PexT.

[IporHo3 peaxkimoOHHOW CMOCOOHOCTH AJIKEHOB. MEXaHM3M PEaKIui AIEKTPOOUIHLHOTO
IIPUCOCAUHEHNS.

Peakun IPUCOEINHEHNS AJIKEHOB: raJIoreHUPOBaHUE, TUJIPUPOBAHUE,
TUAPOrajJIOreHUPOBAHNE, TUIpaTauus, mnoauMepusanusa. [IpaBuno MapKoBHUKOBA.
Peakuun oxucnenus ankeHoB KMnQOgs (peakius BarHepa) B BOJHONW M CEPHOKMCIION



cpene. [IpumeHeHne alkeHOB Ha OCHOBE CBOVCTB.
BricokomouieKky/IApHbIecOeIMHEeHUsI.CTPOCHUE  TOJIMMEPOB:  MOHOMEp,  IOJUMED,
AIIEMEHTAPHOE 3BEHO, CTENEHD MOJIUMEPU3ALUU.

Jlunelinple, pa3BeTBIEHHBIE M ceTyaThie (CHIUTHIE) ToJMMephl. CTepeoperyisipHble U
HECTEPEOPETYISAPHBIE OJIUMEDPBI.

OTHOmIEHNE TMOJMMEPOB K HArpEBAaHUIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTHUBHBIC
ITOJIMMEPBHI.

[Tonumepsr Ha OCHOBE ITUIIEHOBBIX YTJIEBOIOPOJIOB 151 170:¢
MPOU3BOIHBIX: TOJUATUIICH, TOJUIIPOIUIICH, MOJIUTETPAPTOPITUIICH

Y TTOJIMBUHWIXJIOPUIL.

Aaxkaauenbl.Knaccudpukanus JTUEHOBBIX YTIIEBOJIOPOJIOB: M30JINPOBAHHBIE,
KYMYJIUPOBAHHBIE U CONPSKEHHBIEC.

HomeHnknatypa u u30Mepus AUEHOBBIX YIJIEBOJOPOAOB (MEXKKIACCOBAsA, YIJIEPOJHOIO
CKeJIeTa, B3aMMHOTO MOJIOKEHUS KPATHBIX CBSI3€H, TEOMETpUYECKas).

CrpoeHue CONpsKEHHBIX ANKAIUEHOB.

Crioco6sl IIOJTYyYEHUS AJIKaINCHOB: JNETUIPUPOBAHUE AJIKaHOB,
peakuus JleOenena, JeruaporaJioreHupOBaHUE AUTATOr€HAIKaHOB.

PusznyecKkue CBOMCTBA IHUEHOBBIX YIVIEBOAOPOAOB. XUMHUYECKHE CBOWCTBA JUEHOBBIX
YIJIEBOJOPONOB: PEAaKUUMU IPUCOCAUHEHUs, OKHUCIECHWS U IOJUMEpU3aluu — W
OCOOEGHHOCTM WX  MpoTekaHusd. HaxoxneHne B HOpuUpoie U NPUMEHEHHE
ankaaueHoB. TeprneHsl.

OmactoMmepbl. HarypanpHbli KaydykK, Kak MpPOAYKT MOJUMEpU3ALMU  H30IPEHA.
Cunrernueckue  kaydyku:  OyrtaaueHoBbld  kayuyk  (CBK),  1MBUHWIOBBIH,
W30IPEHOBBIN, XJIOPONPEHOBBIN, OyTaMeH-CTUPOJIbHBIN. Bynkanuzamus Kay4yKOB:
pe3uHBI ¥ Y00HUT.

AJIKMHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI AllCTUIICHA.
["oMonorudeckuit psii ¥ M30Mepusl ATKUHOB (YTJIEPOJAHOTO CKeJleTa, TOJIOKEHHs TPOHON
CBSI3U, MEKKJIaccoBast). HOMeHkaTypa ajJlKuHOB.

CriocoObl OJTy4eHMsI ATKMHOB: TTUPOJIN3 METaHa (B TOM YKCIIE U OKUCIUTEIBHBIN MUPOJIH3
MPUPOAHOTO Taza), KapOUIHBIM METOJ, JETUJIPOTaJIOTEHUPOBAHUE JUTaJIOTEHATKAHOB,
B3aMMOJICICTBHE  COJIEH  alleTWICHOBBIX  YIJIEBOJOPONOB  (AUETHJIEHHUJOB)  C
rajoreHajJkaHaMH.

du3NYECKrne CBOWCTBA allETHIICHOBBIX YTIJIEBOAOPOJOB. XMMHUUYECKHNE CBOWCTBA. Peakunu
IpUCOEINHEHU (TUAPUPOBAHUE, FraJIOTEHUPOBAHUE, TUAPOraIOreHUPOBAHNE, THApPATALIUS,
Tpumepu3auus anetwieHa). Peakuuss KyuepoBa u mpaBuio OnbTekoBa. KucimoTHbie
CBOMCTBA aTKUHOB. AnieTuiaeHnIbl. OKHCIeHUEe alKMHOB: pacTBopoM KMNO4 u ropenue.
OOsiacTi TPUMEHEHHUs alleTHJIEHa Ha OCHOBE ero CBOMCTB. IIpumeHeHue romosoron
aneruieHa. [loarumMepsl Ha OCHOBE alleTuiIeHa. BUHMIAETHUIIEH.
Jemoncrpanun.O0bEMHBIE MOJETU  Yuc-, MPAHC-U30MEPOB alIKeHOB. [lomyueHue
TWIEHA M3 3TAaHOJA M JOKAa3aTelIbCTBO €ro HENPEAEIbHOIO CTPOEHUs (peakuuu
¢ 6pomHOI Bogoi u pactBopoM KMnNQO,). ObecriBeunBaHre THICHOM OPOMHOM BOJIBI U
pacTBOpa nepMaHraHara Kainus. I'openue 3TtuneHa. B3anMonencTBueankKaHoB U alIKEHOBC
KOHICHTPUPOBAHHOM  CEPHOM  KHUCIOTOM. Monaenu  MOJIEKyJl — alKaJue€HOB  C
W30JIMPOBAaHHBIMU,  KyMYJIMPOBAHHBIMU W CONPSUKEHHBIMA  JBOWHBIMU  CBS3SMU.
Koarynsnust MiI€4HOTO COKa KaydyyKOHOCOB (MoJiodasi, OJyBaHUMKa Wi (uUKyca).
JlenonuMmepusanusl Kaydyka M JOKa3aTeNIbCTBO HAJW4MUs JBOWHBIX CBS3€H B MOJIEKYJIAX
MOHOMEpPOB  (peakiuu c OpomHON Bojgoi U pacTtBopoM KMnO4).O3HakoMiieHHE C



koiekiuenn «Kayuyku u pesunbl». IlonmydeHue areTwineHa u3 KapOuaa Kajblus.
OOBEMHBIE MOJIENIM  aJIKWHOB. B3auMmopeicTBue aleTuieHa ¢ OpoMHOM  BOJOM.
B3aumopeiictBueaneruiiena ¢ pactrBopoMm KMnO4.I'openue aneruiena.

JlabopaTtopubie onbIThl. (O3HAaKOMIIEHHE C KOJUIGKIIMEH MOJMMEpPHBIX 00pasloB
MJJACTMACC U BOJIOKOH.

IIpakTudeckasa pabGora 2.IlonyueHne MeTaHa W OITHJICHA M HUCCICAOBAaHHE HX
CBOWCTB.

TEMA 4 APOMATHYECKHUEYTJIEBOJAOPOABDbI (7/12 1)

Apensbl.llepBeie cBeneHHs 00 apomMaTHUECKuX coeAuHEHUsX. CTpOoeHuEe MOJIEKYIIb
O€H30J1a: eIMHasl 7-3JIEKTPOHHASI CHCTEMA, WU apOMAaTUYECKUN CEKCTET.
["omonoruueckuit psia. M3omepust B3aMMHOTO PacoioKEHUsI 3aMeCTUTENe B OEH30JIbHOM
koJble. Homenknarypa apeHoB. Kcuiomnsi.

[TpompblliuieHHBIE CTTOCOOBI MOJIYyYeHHUsT OEH30J1a M €r0 TOMOJIOTOB: apOMaTU3AIIMsl ATKAaHOB
Y IUKJIOAJIKAaHOB, TPUMEPHU3ALMs alleTHIeHa (peakuus 3eJIMHCKOrO).

JlaGopatopHble CrocOoObl MOTYUYECHUS] apEHOB: AJKUIMPOBaHUE OEH30J1a, MUPOJIU3 COJeH
apOMaTUYECKUX KHUCIIOT.

dusnyeckue CBOMCTBa apeHOB. [IporHo3 peaknnoHHOW CrOCOOHOCTH apeHoB. Peakiuu
NEKTPOPUIBHOTO 3aMEIIEHUs M HMX MEXAHM3M: TaJIOT€HHPOBAaHUE, AJIKWIMPOBAHUE
(peakuus @punens—~Kpadrca), HuTpoBanue, cynbpUpoBaHUE.

Peakuyu mnpucoequHEHUs: TUAPUPOBAHUE, PATUKAIBHOE TaJIOTEHUpPOBaHUE. Peaknuu
OKHCIICHHS.

Tonyon, xak romosor OeH3ona. OCOOEHHOCTM XUMHYECKHX CBOWCTB aJIKMJIOEH30JIOB.
OpueHTaHTBl TIEPBOIO M BTOPOro pojaa. BzauMHOE BIUAHHE aTOMOB B MOJIEKYJaX
aNKUIOCH30JI0B HAa MpUMEpe peakuuu 3amenieHus. Peakuuu okucnenus. [TpumeHenue
apEeHOB HAa OCHOBE UX CBOWCTB.

Jemoncrpanuu .IllapoctepxHeBbie 1 00BEMHBIE MOJETM O€H30Ja MU €ro TOMOJIOTOB.
PactBopeHue B 0O€H30j€ pa3IMYHBIX OPraHUYECKHX U HEOPraHWYECKHX BEIIECTB
(manpumep, cepbl, uoaa). O3HaKOMJIEHME C (QU3NYECKUMH CBOIICTBaMU OeH30ja
(pacTBOpUMOCTH B BOJE, IUIOTHOCTb, TEMIIEpaTypa IUIABJICHUS — BbIIEPKUBAHUE
3amasiHHOM ammyJibl ¢ OeH30J0M B OaHe co JibioM). ['opeHune OeH3ojla Ha CTEKJISTHHOM
najgouke. OTtHouieHue OeH3oma K OpoMHON Boje u pactBopy KMnOs. HutpoBanue
oen3osia. OTHOLIEHUE TONIyOJIa K BojJie. PacTBopeHue B TOJIyoJie pa3InYHbIXOPTaHUYECKHUX
U HEOpPraHMYecKUX BELIECTB (Hampumep, cepbl, noxaa). OOecuBeyMBaHUE TOIYOJIOM
pactBopa KMNnO, u 6poMHO# BOABI.

TEMA 5. ITIPUPOJAHBIE NCTOYHUKHU YIJIEBOOAOPOJIOB (5/8 1)

Hpupoausiii razu mnonyTHbld HedTssHOM ras3.llpuponHslii ra3 M €ro CcoOCTas.
[TpoMblinIIeHHOE UCTIOIB30BAaHUE U MepepadOTKa MPUPOAHOTO Ta3a.

[TonyTHpie HeTSHBIE Ta3bl U WX TepepadoTka. Dpakiuu MOMyTHOTO HE(TSHOTO Tasa:
ra3oBbIil OCH3UH, MPONaH-0yTaHOBAs CMECh U CYXOU ras.

He¢gtb. HedTh, Kak nmpupoAHBIA MCTOYHUK YTIEBOAOPOAOB, €€ COCTaB M (pU3Myeckue
CBOMCTBA.

VYTreBoiopopl Kak MpeaMeT MEXKIYHAPOAHOTO COTPYAHUYECTBA W Ba)KHEHIIas OTpacib
SKOHOMUKH Poccun.

[IpombinienHast mnepepabotka HedTu. Pektudukauus ((pakiuvoHHAs MEPEroHKa).
@pakiuu HedTH: OCH3UHOBAS, JTUTPOMHOBAs, KEPOCUHOBAS, Ta30iliib, Ma3zyT. CoysipoBbIe
macina. Bazemun. Ilapadun. [Dyapon. Kpekunr HedTenpoayKToOB: TEPMUUYECKHUIA,



KaTAJIUTUYECKHM, rupokpekunr.  Pudopmunr. Iuxnuzaunus.  Apomartuzaiius.
JleToHalMOHHAs CTOMKOCTh OeH3rMHa. OKTaHOBOE YHCIIO.

Kamennbiii yrosas. IIpombinuieHHass nepepadorka KaMeHHOro yris. HaxoxneHue B
IPUPOJE U COCTaB yTIieh: KAMEHHBIM Yrojib, aHTPALUT, OYPHIN yTrob.

KokcoBaHne M €ro mponyKThl: KOKC, KaMEHHOYTOJIbHas CMOJIa, HAJACMOJbHAas BOJA,
KOKCOBBIH ra3. ['asudukanus yrius. BoasHol ra3. Karanutuueckoe ruipupoBaHue yriis.
TEMA 6. THAPOKCHUJICOAEPKAIIUE OPTAHUYECKHUE BEIIECTBA (11/20
4)

CoupreLIloHaTre o ciupTax, HCTOPUS UX U3ydeHHUs. DYHKIMOHAIbHAS THIPOKCUIIbHAS
rpyImma.

Knaccudukanus coupTroB: MO TUIY YIIEBOAOPOAHOrO paaukana (MpeleibHbIE,
HEIpeaebHbIE, APOMATUUYECKHUE), 10 YUCITY TMAPOKCHIBHBIX TPYIIT B MOJIEKYJIE (OJHO- U
MHOTOAaTOMHBIE), IO THILY YIJIEPOJHOTO aTOMa, CBSI3aHHOIO C TMAPOKCUIIBHON Tpynmnou
(mepBUYHbIE, BTOPUYHBIC, TPETUUHBIE).

DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ CIHUPTOB.I'OMONOrMYEecKuil psiz
peeIbHbIX OJHOATOMHBIX CIUPTOB. M30Mepus (MOa0XKeHUsT PYHKIIMOHAIBHON TPYIIIIHI,
YIJIEPOAHOIO CKEJIEeTa, MEXKKIAcCOBasl) 1 HOMEHKJIATypa ajJKaHOJIOB.

OOmme  crnocoObl  MOJMYyYEHUs  AJIKAaHOJIOB:  THUApATalus  aJKeHOB, TUAPOJIN3
rajJlOreHaJIKaHOB, BOCCTAaHOBJIEHHE KapOOHWJIBHBIX coequHeHH. CrnocoObl MOIydeHHs
HEKOTOPBIX AJIKAHOJIOB: METWJIOBOIO CIHpPTAa — pPeakUuueld MIeJIOYHOro TUIpOIn3a
XJIOPMETaHa U U3 CUHTE3-Ta3a; 3THJIOBOIO CIIMPTAa — CIHPTOBBIM OPOKEHUEM TIIFOKO3BI
U THJIpaTalued 3TUJIEHA; MPONaHoJa-1— BOCCTAaHOBIEHHEM MPOIMHOHOBOTO abJETHA;
npornaHojia-2 — THAPUPOBAHUEM alleTOHA U THpaTalyell IponuiIeHa.

®duznyeckne cBOMCTBa cnUpTOB. BomopoaHas cBs3b.lIporHo3 peakiimoHHON clOCOOHOCTH
NpENEIbHbIX OJHOATOMHBIX CIHPTOB U €ro MOATBEPKIECHUE IIPU PACCMOTPEHUU
XUMUYECKUX CBOMCTBCIUPTOB: KHUCJIOTHBIE CBOMCTBA, pPEAKUUU HYKICOPHUIBHOIO
3aMEIICHUs] € TaJOr€HOBOJAOPOJAMH, MEXMOJEKYJSIPHAsT W BHYTPUMOJIEKYJIIpHAs
neruaparanus (MOJIy4eHHE MNPOCTBIX 3(UPOB M AJIKEHOB), PEaKLUMU JETHAPUPOBaHUS,
OKHUCJICHUS U dTepUPUKaIUU.

Husmme wu  Boicive  (kupHble)  cOUpThl.CUHTETHYECKHME  MOIOIIME  CPEeJCTBa
(CMC).O6nacTu MpUMEHEHHUSI METaHOJIa HA OCHOBE €r0 CBOMCTB. TOKCHYHOCTHh METaHOJIA.
OOnacT NPUMEHEHHUs 3TUJIIOBOTO CIIUPTAa Ha OCHOBE €ro CBOMCTB. AJIKOTOJIM3M Kak
COIIMAJIBHOE SIBJICHUE U €r0 MPO(PUIaKTHKA.

MHoroaromMHbie CHUPTBI. ATOMHOCTH CHUPTOB. ['nmkomu u rmnepunsl. M3omepus,
HOMEHKJIaTypa M MOJYyYE€HHE MHOTOATOMHBIX CHUPTOB. (OCOOEHHOCTH XWMHUYECKHX
CBOMCTB MHOTOATOMHBIX cUpTOB. KauecTBeHHast peakliis Ha MHOITOATOMHBIE CITHUPTHI.
OTUNICHIJIUKOJIb M TJUUEPUH, KaK MPEeACTaBUTENM MHOTOAaTOMHBIX CHOUpPTOB. MXx
IpUMEHEHUE.

®enoubl. CocTaB U CTpOEHUE MOJIEKYJIbI (heHoIa. ATOMHOCTh eHoJI0B.I oMonorndeckuit
psi, U30MEpUs 1 HOMEHKJIaTypa (eHOJIOB.

CriocoObl mostydeHus (eHojia: U3 KaMEHHOYTOJIBHOM CMOJIbI, KYMOJIBHBIN CHOc00, U3
raJIoOr€HapeHOB U METOJA0M LIEIOYHOIO IJIaBa.

duznueckre cBOMCTBa (HEHOIOB. XUMHUYECKHE CBOMCTBA (heHOJIA: KHCIOTHBIE CBONCTBA,
OKHCJICHHE, PEeaKUuu 3JIEKTPO(YUILHOTO 3aMelieHus (rajJoreHupoBaHUE, HUTPOBAHUE),
NOJINKOH/ICHCALIHS.

KauecTBeHHbIe peakiinu Ha (HEHOJ: ¢ OpOMHOM BOJION U pacTBopoM xJyiopuiaa keneza(lll).
[Tpumenenue (heHomoB.



Hemoncrpanuu. Illapoctep:kHEBBIEMOAEIN MOJIEKYJI OJHOATOMHBIX W MHOTOAQTOMHBIX
cnupToB. PuU3nMUECKHe CBOMCTBAa 3TaHO’a, MpomnaHoia-l1, OyraHoisa-1.B3anmoneicTBue
HaTpus CO cnupToM. B3ammopeincTBuecnupTa ¢ paCTBOPOM JAMXpOMATa Kajlus B CEpPHOM
kucnote. [lomyuenue cioxnoro sdupa.llonyuenue stuneHa u3 staHona. CpaBHeHHe
peaKkiuii rOpeHus HITUIIOBOTO U MPOMUIOBOrocnupToB. OOHApY>KEHHE STUIIOBOTO CIIUPTA B
Pa3IMYHBIX MPOJYKTaxX € MOMOINIbIO HoA0(popMHOI TTpoOkl. B3aumoselicTBue raunepuHa
co cBexkeocaxaeHHbiM CU(OH),. Pacnio3naBaHMEBOIHBIXPACTBOPOBIIIMIIEPUHA U 3TAHOJIA.
OTHOILLIEHHE STWICHIJIMKOIS M TJIHUIEPUHA K BOJIE M OPraHUYECKUM pPACTBOPUTEISIM.
PactBopumocTs ¢eHOona B BoAE€ MNpH OOBIYHOM M TOBBIIMICHHOW TeMIepaTypax.
BritecHenne denona u3 enonsita HaTpus yroibHON KuciaoToi. KauecTBeHHbIE peakinu
Ha (QeHor: obecuBeunBaHue OpoMHOUW BOABl W ¢ pactBopoM FeCls. ObecrnseunBanue
denoma pacteopom KMnO,.

IIpakTunueckas padora Ne3d. MccienoBanue CBONCTB CIIMPTOB.

TEMA 7. AJIBAET'UIbBI U KETOHBI (7/10 4)

Adabaeruapl. AnpAerujpl Kak KapOOHWJIbHBbIE OpraHuueckue coeauHeHus. CocTaB HX
MOJIEKYJI M DJIEKTPOHHOE CTpoeHHE.l OMOJIOTHYECKHI pPsii, U30MEPHUS W HOMEHKIJIATypa
QJIbJIETUIOB.

CrocoObl  MOJIy4eHHs:  OKHUCIEHHE  COOTBETCTBYIOLMX  CIHMPTOB,  OKUCJICHHE
yraeBogopoaoB (Bakep-mporecc), ruaparanus aJkHHOB, MUPOIN3 KapOOHOBBIX KHCIOT
WIM UX COJIEW, HIEJIOYHOU TUAPOJIN3 AUTaJIOr€HaTIKaHOB.

dusnyeckue  CBOWMCTBAa  anblaerugoB.  [IporHo3  peaklMOHHOW  CIOCOOHOCTH
anbleTuA0B. XMMUYECKME  CBOWMCTBA: peakUMd MPUCOEAUHEHUs  (LIMaHOBOAOPOJA,
ruApocyib(uTa HaATpHs, peakTuBa ['puHBSApa, TUAPUPOBAHHUE), PEAKIUU OKHUCIEHUS
(cepebpsiHoro 3epkaia 1 koMmiuiekcamu meau(ll)), peakuuu koHAeHCAUK(AJIbIOIbHAS U
KPOTOHOBAsI, C a30THUCTBIMU OCHOBAHUSIMH U ITOJIMKOHACHCALIMM), PEAKLUU 3aMEIIEHUS 110
OL.-YTJIEPOAHOMY aTOMY.

Keronbl. Keronsl kak kapOOHWIbHbIE coelUHEHUS.OCOOEHHOCTH COCTaBa U
3JEKTPOHHOTO CTPOCHHUS UX MOJIEKYJI.

['oMonoruueckuii psi, M30MepUs M HOMEHKJIaTypa KeToHOB. (CnocoObl mMoixyyeHus
KETOHOB.

dusnyeckue cBoMCTBa KETOHOB. [IporHo3 peakimoHHON ClTOCOOHOCTH KETOHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIUU MPUCOEAUHEHHS (LIMaHOBOJIOPOAA, THAPOCYIb(pUTA
HaTpus, peakTuBa ['puHbsApa, TUAPUPOBAHUE), PEAKIUHA OKUCIEHUS, PEAKIIUU 3aMELICHUS
10 O-YTJIEPOJTHOMY aTOMYy.

Jemoncrpamun. IllapocrepkneBsie u Crroapra—Dbpuriiedba Mojenu ajabIeTHaOB.
Oxucnenve OeH3ambAeTHIa KUCIOpOoAoM Bo3ayxa. [lomyuenue dhenonpopManbaeruiHoro
NOJINMeEpA.

JlabopaTtopHsie onbIThLIloMydeHHe  yKCyCHOro alblleTUAA  OKUCIECHUEM
sTaHona.O3HaKOMJIEHHE C (PU3NYECKUMH CBOWCTBaMHU ajbJIETHAOB (aleraapaeruaa
W BOJHOTO pacTBopa (dopMmanbaeruaa). Peakius «cepeOpsitHoro 3epkajay.Peakius
c ruapokcugom meau(ll) mpu narpeBanuu.OTHOIIEHHE arleTOHAa K BoJE. AIIETOH Kak
OpraHUYeCcKUi PacTBOPUTEIb.

IIpakTuueckasi padora 4. MccnenoBanue CBONCTB albJIErUI0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTHI U UX TPOU3BO/HBIE (13/20 4)
KapoOonoBble kuciaorbl. Ilonstue o kapOoHOBBIX Kkucinorax. Kiaccuduxanus
KapOOHOBBIX KUCJIOT: IO MPUPOJAE YIIIEBOJAOPOIHOIO pajnKaa, Mo YUCITy KapOOKCUIbHBIX



rpynn. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIBHOM  TPYMIIBL
Kap6oHOBbI€ KHCIIOTHI B IPUPOJIE.

['oMonorudeckuid psii MpeAesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCHIOT. M3omepus u
HOMEHKJIaTypa.

[TonyyeHnne KapOOHOBBIX KUCJIOT OKUCICHUEM AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIHPTOB U
aJIbJIETUIOB, a TAKXKE TUAPOIU30M (TpUTATOT€HAIKAHOB, HUTPUJIOB).

[lonyyeHne MypaBBMHOW KHCIJIOTHI B3aMMOJCHCTBHEM THAPOKCHAA HATPUS C OKCHUIOM
yraepoaa (II), ykcycHol — KapOOHUIMPOBAHMEM METUIIOBOTO CHUPTa U OpOKEHUEM
ATaHOJIa, IPOMMOHOBOW — KapOOHMUIMPOBAHUEM 3TUJICHA.

dusznueckre CBONWCTBA KapOOHOBBIX KHUCIOT, OOYCIOBJIEHHBIE MOJIAPHBIMU MaccaMu H
BOJOPOMHBIMU CBSI3AMH.IIpOTHO3 XMMHYECKMX CBOWCTB KapOOHOBBIX KHCIOT. OOmme
cBoMcTBa  KHchoT.Peakumum 1o  yrieBogopoAaHoMy — paaukainy.  OOpa3zoBaHue
(YHKITMOHATBHBIX IIPOU3BOIHBIX. Peaknus 3TepU(UKALINH. OO0pa3zoBaHue
raJIOT€HaHTUIPUIO0B, aHTUAPUJIOB, AMHUJIOB, HUTPHIIOB.

MypaBpuHass M YKCyCHas KHCIJIOTBI, KaK INPEICTABUTEIN IPEAECIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOTHLIlanbMUTHHOBAsS M CTE€apUHOBas KUCIOTHI, KAaK IMPEACTaBUTEIH
BBICILIUX TPEAENIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT.AKPUJIOBAas U METAKPUIIOBas
KHUCJIOTBI, KakK MpEACTaBUTEIN HENpPEIENbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT.
OneunHoBasi, JIMHOJEBAs W JIMHOJICHOBAs, KaK IPEICTABUTENIMBBICIINX HENPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT.
beH3oiiHas ¥ caMIKUI0Bas, KAKIIPEICTABUTENIN apOMAaTHUYECKMXKapOOHOBBIX KHCJIOT.
JIByXOCHOBHBIE KapOOHOBBIE KACIOTHI Ha MTpUMeEpPe 1iaBeaeBoil. [I[pumenenue u 3HaueHue
KapOOHOBBIX KUCIOT.

Coam kapOoHoOBBIX KuCaA0T. MbLaa. [lonydenue cosieil KapOOHOBBIX KUCJIOT Ha OCHOBE
OoOLIMX CBOWMCTB KHCJOT: B3aWMOJEHCTBUEM C AKTHBHBIMM METAJJIaMU, OCHOBHBIMU
OKCHUJaMH, OCHOBaHMSIMU uiu coisiMu.  [lomydyenue cosieli KapOOHOBBIX KHCIIOT
IICJIOYHBIM THUJIPOJIU30M CJIOKHBIX dPUPOB. XHUMUUYECKHE CBONCTBA COJiel KapOOHOBBIX
KUCJIOT: TUAPOJIN3 MO KaTUOHY, PEAKIIM HOHHOTO 0OMEHa, MUPOJIU3, SIEKTPOIN3 BOJAHBIX
pactBopoB. Mputa. XKéctkocTh BOAbl M criocoObl €€ ycTpanenus. [IpuMeHneHnue coseit
KapOOHOBBIX KUCIIOT.

Caoxubie 3¢pupbl. CTpoeHHE MOJIEKYJ, HOMEHKJIATypa U U30MEpHs CIOXKHBIX 3(pUPOB.
Ux ¢usnueckne cBoiictBa. CnocoObl TMOMY4YEHHUs CJIOXKHBIX 3(UPOB: peaxius
STEepUPUKALIMK, B3aUMOJICUCTBUE CIHUPTOB C AHTHAPUIAMU WM TaJOT€HAHTUAPUJIAMU
KHCJIOT peaKiMell MOJUKOHJEHCAMM Ha MPUMEpPE MOITY4YEHUsl MOJMATUIIEHTEpedTaiara.
XHWMHUYECKHE CBOMCTBA CIIOXKHBIX 3(UPOB: TUAPOJIU3 U ropeHue.llpumeHeHue ClioxHbIX
3¢upos.

Bocku m :xkupbl. Bocku, ux crpoeHue, CBONCTBAa M Kiaccu(UKaluUs: pACTUTENbHbBIE U
KUBOTHbIE. buosornueckass ponb.)Kuppl, KX CTPOEHHME M CBOMCTBA: OMBIIEHUE,
TUAPUPOBAHUE PACTUTEIBHBIX KUPOB. bHoJoOTMUYecKas pojp KUPOB. 3aMEHA JKHPOB B
TEXHUKE HEMUILEBBIM CBIPbEM.

demonctpamuun. [Ilapocrepxuenbie u CTioapTa—bpurieda Moaenu anbaeruios.
Oxucnenve 6eH3aIbACTHA KUCIOPOIOM Bo3ayxa. [lomyuenue dheHonpopManbIeruiHOro
nonumepa.lllapocrepkHeBbleMoiennn  MOJIEKYd — KapOOHOBBIX  KkucioT.  TaOmuia
«Knaccudukamnuss xkapOoHOBBIX KHCIOT».DU3MYECKrne CBOMCTBA 3TaHOJA, MpomaHoia-1,
Oytanona-1.Ilonyuenue ykcyHouzoammiioBoro d¢upa. Kosuieknuss opraHudeckux
KUCIOT.OTHOILIIEHUE MPEACNIbHBIX U HEMpPeAeNbHbIX KUCIOT K OPOMHOM BOJE U PacTBOPY
nepManranara kamus. [lomydenme w™putla u3  kupa.CpaBHEHHE MOIOIIMX CBOKMCTB



xo3siictBeHHOro Mbula U CMC B xéctkoit Boxae. Kouekius ClIOXHBIX 3(QHUPOB.
[ITapocTep>KHEBbIE MOJEIH MOJIEKYJ CIOXKHBIX 3(UPOB U M30OMEPHBIX UM KapOOHOBBIX
kucioT. [lonmydeHue NpUATHO MaxXHyHIETo CIOXKHOTO 3(dupa.OTHOIIEHHE CIMBOYHOIO,
MOJICOTHEYHOT0, MAITMHHOTO MaceJl U MapraprHa K BOJHbIM pacTBopaM 0poMa 1 KMnQOa.
JlabopaTtopHbie onbITbl.O3HaKOMIIEHHE C (U3UYECKUMU CBOMCTBAMU HEKOTOPBIX
MpEAEIbHBIX OJHOOCHOBHBIX KHCJIOT: MYPaBbHUHOM, YKCYCHOHM, MacisHOW. OTHOIIECHHE
pa3IMYHBIX KHUCIOT K BoJe. B3aumoneiicTBre pacTBopa yKCyCHOM KUCIOTBI: ¢ METaJUIOM
(Mg wma Zn); okcupom metaimia (CuO);ruapokcuaom meramia (Cu(OH), wm Fe(OH)s),
conbio, (Na,COs u pactBopoM MmbiIa). O3HaKOMIIEHHE C 00pasliaMu CIOXKHBIX 3(PHPOB.
OTHolIeHHE CJIOKHBIX 3¢upoB K BOJIE U OpraHUYECKUM BEILECTBAM
(kpacuTtensiM). BeiBeieHre )XKUPHOTO MSITHA C TIOMOIIBIO CI0KHOTO 3(upa. PacTBopumMocTs
YKUPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIISIX.

IIpakTuyeckas padora S.MccnenoBaHue CBOWCTB KapOOHOBBIX KHCIOT M HX
MIPOU3BO/IHBIX.

TEMA 9. YIJIEBOJBI (10/13 4)

YraeBoansl. CoctaB MoJIeKyl yrieBoJoB U uX crpoeHue. Kiaccudukauus yrieBoJoB:
MOHO-J1-, OJIATO- W IOJUCAXapUIbl, KETO3bl M aJbJ03bl; TETPO3bI, IEHTO3bI, I'€KCO3BI.
BoccranaBnuBaromie W HEBOCCTAaHABIIMBAIOIIME YrIeBOJbl. buosorudeckas poiib
YIJIEBOAOB U 3HAUCHHE B )KM3HU YEJIOBEKA.

Monocaxapuabl. CTpoeHHE MOJIEKYJIbI U (PU3MUecKrue CBOMCTBA IIIOKO3bI. [{uknnueckue
(GopMBl TIIOKO3bI M HX OTpaXkeHue ¢ mnomouipio (opmyn Xeyopca. [TuKo3uIHBIN
ruapokcui. a-D-rmoko3a u f-D-raroko3a. Tayromepusi Kak pe3ysibTaT paBHOBECHUS B
pacTBOpPE IIIHOKO3BI.

[Tonyuyenue riaroko3bl. POTOCHHTE3. XMMUUECKUE CBOMCTBA: PEAKLUU 110 AJBJIECTUIHOU U
[0 THAPOKCUIIBHBIM TpymnnaM. CrupTOBOE, MOJIOYHOKHUCIOE U MACISTHOKUCIIOE OpOKEHUS
TJIFOKO3BI.

®pykTo3a Kak nuzomep rimoko3sl. CTpykTypa U pu3nueckue 1 XMMHUYECKHUEe CBOICTBA.
Jucaxapuabl. CtpoeHue Motiekyn aucaxapunoB. Caxaposa. HaxoxnaeHuwe B mpupoe.
[Ipon3BoACTBO caxapo3bl M3 CaxapHOM CBEKJIBL. XHWMHUYECKHME CBOKCTBA Caxapo3bl.
JlakTo3a M ManbpTO3a Kak M30Mephl caxapossl. VX CBOKCTBA M 3HAYECHHUE.

Hoaucaxapuabsl. CTpoeHne MoJieKya nogucaxapuoB. Kpaxman. CoctaB U CTpOEHHE €ro
MOJIEKYJl. AMUIIO3a U aMHJIONEKTUH. XMMUYECKUE CBOMCTBA: THAPOJIN3 M KaueCTBEHHAas
peakuus. HaxoxkaeHue B mOpupoje, TMOJIYyYEHUE KpaxMajga W €ro NpUMEHEHHE.
buonoruueckas poJib Kpaxmaia.

CtpoeHre MOJIEKYIT eUTH0103bl. CBOMCTBA IEJUTIONI03bI: 00pa30BaHUE CIOKHBIX 2(PUPOB U
MPOAYKTOB alKWINpoBaHUs. HUTpaTel M anerarsl LEJUI0JIO3bl — OCHOBA MOJYy4YEHUS
B3pBIBUATHIX BEIIECTB M MCKYCCTBEHHBIX BOJIOKOH. HaxoxzaeHue B mpupoge u €€
ouonoruueckas poib. [[puMeHeHe HeuTI0I03bI

JdemoncTpamuun. O6pasipl yriaeBoaoB U u3aenuid u3 Hux. [lomyueHnue caxapara Kaablus
U BBIJICTICHUE caxapo3bl U3 PacTBOpaA caxapara Kanbius.Peakius «cepeOdpstHOTo 3epKaiay
JUTSI TITIOKO3BI. Peakiuu ¢ pyKCUHCEPHUCTOM KUCIOTOM.

OTHoIIEHNE PACTBOPOB caxapo3bl U MaibTo3bl K ruapokcuay meau(ll). O3nakomnenue c
dbuznyeckumMu  cBoMcTBaMu  Kpaxmana.llomydeHnume — KpaxmajabHOTO  KieicTepa.
O3HakomiieHne ¢ (U3UMYECKUMHU CBOMCTBaMU  Uesuttono3bl.llonyyenue HUTpaToB
LEJUTFOJIO3BI.

JlaGopaTopHbie onbIThbl.O3HAKOMJIEHUE c bu3nIeCKUMU CBOMCTBaMU



rioKo3bl.Banmoierictere  moko3bl ¢ ruapokcugom  menu(ll) mpu  komHaTHOM
TeMmneparype W npu HarpeBaHud. KucinotHelii ruaponu3 caxapo3bl. KauecTBeHHas
peakuus Ha kpaxmai. O3HaKOMJIEHUE € KOJUIEKIIUEN BOJIOKOH.

IIpakTuyeckasi padora6. VccienoBanrue CBOMCTB yIiI€BOAOB.

TEMA 10. ABOTCOAEPKAIIUE OPTAHUNYECKUE COEAUHEHUS (14/25 1)
Amunbl. [lonstue o6 amuuax. Knaccudukaiyss aMUHOB: MO YHCIY YIJIEBOJIOPOIHBIX
paaukaioB (MEpBUYHBIC, BTOPUYHBIE, TPETUYHBIC) W MO WX mpupojae (amudarmueckue,
apOMaTUYECKHE U KUPHO-aPOMATUUECKUE).

DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aMUHOB.I'OMOJIOTHMUECKUU P/,
M30MEpHUs U HOMEHKJIATypa MpenelbHbIX anru(aTndeckux aMuHOB.I oMoIornaeckuii psi,
M30MEPHS U HOMEHKJIATYpa apOMaTUYECKUX AMUHOB.

Crioco06p! moydeHus anupaTHIeCKuX aMUHOB: B3aMMOJICHCTBHEM aMMHaKa CO CIIUPTAMH,
B3aMMOJICHCTBUEM  TaJIOTCHAJIKAHOB C  aMMHMAaKOM,  B3aUMOJACMCTBHEM  COJIEH
ANKAJIAMMOHHS CO IIETOYaMuU

CrocoObl  MOMy4YeHUsI apOMATHYECKUX aMHUHOB: BOCCTAHOBIICHHEM apOMaTUYECKUX
HUTPOCOCNMHEHUN (peakuusi 3WHUHA), B3aUMOACHCTBHEM apOMAaTHYECKUX aMHHOB C
rajicHaJIKaHaAMHU.

[IporHo3 peakUMOHHOM CHOCOOHOCTM AaMHHOB Ha OCHOBE HUX  3JEKTPOHHOTO
CTpOCHUSA. XUMUYECKHE CBOWCTBA AMHUHOB, KaK OPraHMYECKWX OCHOBaHWU. Peakuumn
NEKTPOPUIBHOTO  3aMEIEHUsT apOMaTUYECKHX AaMHUHOB, Peaknuum  OKHCIICHUS,
ankuiupoBanus. (OOpa3oBaHue amua0B. BzanmojnelicTBue aMHUHOB C  a30THUCTOM
KkucnoTon. I [puymMeHeHne aMrMHOB Ha OCHOBE CBOMCTB.

AMUHOKHCHAOTBI. [loHsTne 00 amuHOKHciOTax. CTpoeHHWE MOJIEKYJ M HOMEHKIATypa
AMUHOKHCJIOT.

CrnocoObl  TOJly4eHHs] aMUHOKHMCJIOT: THAPONHM3 OEJKOB, CHHTE€3 Ha OCHOBE
rajgoreHONPOU3BOIHBIX KapOOHOBBIX KHCJIOT, [MAaHTUIPUHHBIN CUHTE3,
OMOTEXHOJIOTUYECKUH CIOCO0.

®du3nyeckre CBONCTBA aMHUHOKHUCIOT.AMHUHOKHCIOTHI Kak aM(oTepHbIe OpraHUYEeCKue
COCIMHEHMSI: B3aMMOJICHCTBUE C KHUCIOTaMHU M IIeJoYaMH, OOpa3oBaHUE OUIOJISPHOTO
noHa. Peakiinu stepudukau u KOHICHCAIIUU.

[lentunHas cBs3b W noJunenTuabl. KadecTBeHHbIE peakuMW HAa AMUHOKHCIIOTHI:
HUHUTHAPUHOBAS M KCAaHTOMPOTEenHOBaHUs. [[puMeHeHre aMMHOKHUCIIOT U OHoJiorrnuecKas
pOJIb NENTUIOB.

Beaku.CTpykTypbl MOJIEKYJ O€IKOB: NIEpBUYHAS, BTOPUYHASI, TPETUYHAS, YETBEPTUUHAS.
Cunre3 OenkoB.CBOMCTBa O€NKOB: JE€HATypalMs, TUIPOJU3, KAUECTBEHHBIC PpPEAKIUU.
buonornyeckue GpyHkru OEIKOB.

HykyiennoBble Kuca0ThI. [ToHATHE 00 a30TUCTHIX OCHOBaHUSX. HyKJI€HMHOBBIC KUCIIOTHI:
PHK u JJHK. Hykneotuas! u ux cocraB. CpaBuenue JJHK u PHK u ux pons B nepenaun
HACJIEICTBEHHBIX IPU3HAKOB OPraHW3MOB U OMOCUHTE3E OelKa.

JlemoncTrpanuu. ®Pusnyeckue cBoiicTBa aHuWiuHA.OTHOIICHHE OCH30Ja U aHWJIMHA
KOpOMHOMU BoJie. KomekmssaHMIIMHOBBIX Kpacurenen.l'openne
MeTuiaMuHa. B3anmoaencreueMeTniiaMmHa u AHUJIMHA c BOJIOM 51
kucinoTamu.OKpalBaHUETKAaHEW  aHWJIMHOBBIMH  KpacuTensmMu. [uapomn3  GenkoB
c momompto  merncuHa.  OOHapykeHHe (DYHKIIMOHANBHBIX TPYyNI B MOJEKYJax
aMUHOKUCIOT (Ha mpumepe mmnuHA). OOHAPY)KEHHMEAMHHOKHCIOT C TOMOIIBIO
HUHTHApUHA. PacTBopeHune u ocaxjenue Oenkos. JleHaTypanus OenkoB. KauecTBeHHble
peakiuu Ha 6enku. Moaenu JIHK u paznumunsix Bugos PHK.



JlabopaTopHbie onbIThI. M3roTOBIIEHHE IIAPOCTEPHKHEBBIX MOJAEIEH  MOJIEKYII
W30MEPHBIX aMUHOB. M3roroBineHune MoAENel MNPOCTEUIIUXIIENTUIOB. PacTBopeHune
OeJIKOB B BoJie U UX Koarysiius. O0HapyxeHue O0efka B KypUHOM SIHIE U MOJIOKE.
IIpakTuyeckasi padbora7. AMUHBI. AMUHOKHUCIOTHI. benku.
IIpakTnueckas padora8. Mnentudukanus opraHudecKuX COCTUHECHU.

Oo6mas xumusn.11 kiaace
TEMA 1.CTPOEHUE ATOMA. HIEPUOJJUYECKHUH 3AKOH
N HEPUOJUYECKAA CUCTEMA XUMHNYECKHUX JIEMEHTOB
A. I. MEHJAEJEEBA. (10/15 u).
Crtpoenne aroma.CioxHoe cTpoeHue artoma. JlokazaTenbCcTBa HTOrO: KaTOAHBIE U
pPEHTreHOBCKUE Ty4dH, GoTodDPEeKT, pannoakTUBHOCTh. OTKPHITHE AIEMEHTAPHBIX YaCTHIL;
AJIEKTPOHA U HYKJIOHOB (MPOTOHOB M HeHTpoHOB). Moaenu Tomcona, Pezepdopna, bopa.
[Toctynarsl bopa. CTpoeHue aTomMa B CBET€ KBAHTOBO-MEXaHUYECKUX MPEICTABICHUM.
Hyxionsl (IpOTOHBI W HEUTPOHBI), HYKIUAbL. [loHATHe 00 wH300apax U U30TOMAX.
SnepHbie peakuuu U UX YpaBHEHHS.
KopnyckynsipHO-BOJHOBOM ayanu3M dJeKTpoHa. [loHsTHE AJIEKTpOHHOHOPOUTANH U
3JIEKTPOHHOTO o0Jaka. S-, p-, d- u f-opouranu. KBantoBbie uncia. CTpoeHHE 3JICKTPOHHOM
000J10YKH aToMa.
[Topsimok 3amosHEHUsI JIEKTPOHAMU ATOMHBIXOPOUTANIEH B COOTBETCTBUU C MPUHIIUIIOM
MHHUMYMa »Heprud, 3amnperoMm llaynu, mnpasunmom XynHpaa, nmpaBuwioM KieukoBCKOro.
DJIeKTPOHHBIE POPMYJIIBI AaTOMOB U MOHOB.
Ilepuoguuecknii 3axon J[I. U. MenneneeBa. Ilpennocbuiku OTKpBITUA:  paOOTHI
MPEIIICCTBEHHUKOB, PEIICHUS MEXAYHApOJHOTO Cbhe3/la XUMUKOB B T. Kapicpys,
nudHOoCTHBIE KauecTBa /. 1. Menpaeneena.
OTKpbITHE MNEPUOUYECKOTO 3aKoHa. MeHaeneeBckas (OpPMYJIUPOBKA MEPUOTUYECKOTO
3aKOHa. B3anMOCBA3b MEPUOANYECKOTO 3aKOHA U TEOpUM CTpoeHust atroma. CoBpeMeHHas
bopMyIMpOBKa IEPHOTUIECKOTO 3aKOHA.
B3auMocCBsI3p IIEpUOIUUYECKOTO 3aKOHA W MEPUOIUYECKOUW cucTeMbl. l[lepuonnueckas
CHUCTEMA U CTpOEeHUE aTtoMa. PU3NYECKUN CMBICI CUMBOJIMKH IEPUOANYECKON CUCTEMBI.
H3meHeHue CBOWCTB DSJEMEHTOB B IMEPUOAAX U TPYIIax, Kak (DYHKIHUS CTPOCHUS HX
aToMoB. [ToHsiTHE 00 SHEPTUM UOHU3AIMH U CPOJICTBA K DJICKTPOHY.
[leproAMYHOCTh UX W3MEHEHHSI METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB AJIEMEHTOB
B IpyInax U Mepuojiax, kKak GyHKIUS CTPOCHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.
3HaYCHHUE EPUOINYECKOTr0 3aKOHA U IEPUOANYECKON CUCTEMBI.
Hemoncrpamun.®ororpdexr. Karognsie syun  (3JIEKTPOHHO-TyYeBblE  TPYOKH).
[Toptpetst Tomcona, Pezepdopna, bopa. Iloptperst UBanenko u I'anona; bepuenuyca,
JeGepeiinepa, Heronenaca, Menneneena. Monaenu opOuraeit pa3IUYHON
Gbopmbl.CHIEKTphI MOTJIOMIEHUS] M MCIYCKAHHUS COCAMHEHUN XUMUUYECKUX DJIEMEHTOB (C
MOMOIIBI0 CHEKTPOCKoMa). Pa3zinuHble BapuaHThl TaOJMI] TMEPUOIUYECKON CHUCTEMBI
xumuueckux smeMmeHToB J[. M. MenaeneeBa. OOpasiibl MPOCTHIX BEIISCTB, OKCHJIOB M
TUJPOKCUIOB AJIEMEHTOB TPETHETO NEPUOIA U IEMOHCTPALIMS UX CBOMCTB.
TEMA 2. XUMHNUYECKAS CBS3b U CTPOEHUE BEHIECTBA (10/14 4)
Xumuyeckass cBs3b.JloHsATe O Xxumuueckod cBsizu. OCHOBHBIE XapaKTEPUCTHKU
XUMUYECKOU CBSA3U: SHEPrus, JJIMHA, TUNOJIbHbIA MOMEHT.
HNoHHast XuMHUYECKass CBSI3b M HMOHHBIE KPUCTAIUIMYECKHUE PEIIETKU.3aBUCHUMOCTh
(bU3UYECKUX CBOMCTB BEIIECTB OT TUMA KPUCTATUTUYECKON PEIIETKH.



Bo306yxnénnoe coctosinue atoma. [loHstre o koBajeHTHOU CBA3U. OOMEHHBIN MEXaHU3M
o0pa3oBaHMsl  KOBAJIEHTHOM  CBSI3U.  DIJIEKTPOOTPULIATEIHLHOCTh.  HampaBieHHOCTH
KOBAJIEHTHON CBSI3H, €€ KPaTHOCTh.G- HM- CBA3U. J[OHOPHO-aKUENTOPHBIM MEXaHH3M
00pa3oBaHMsI KOBAJIEHTHOW CBSA3U. THIBI KPUCTAUIMYECKUX PEIIETOK C KOBAJICHTHOU
CBSI3bIO: aTOMHAsI U MOJIEKYJISIpHAsI.

3aBUCUMOCTH (PM3UUECKUX CBOWCTB BEIIECTB OT TUIA KPUCTAILUTUYECKON PEIIETKH.
[Ipupona xumuveckod cBsi3M B MeTaiax W cruiaBax. OOmme ¢u3nydeckue CBOMCTBA
METaJUIOB: TEIUIO- W O3JIEKTPONPOBOAHOCTh, IUIACTUYHOCTh, METAUTMYECKUNA OJeCK,
MAarHUTHBIE CBOMCTBA.

Merammueckass KpuUCTaUTMYecKass pemérka u e€ 0COOCHHOCTH, Kak (QyHKIUS
METAJUIMYECKOU CBSI3H.

KommuiekcHbie coenuHennsi. KomrmiekcooOpa3oBaHUE€ W KOMIUIEKCHBIE COCIMHEHUS.
CTpoeHHE KOMIUIEKCHBIX COEAMHEHUI: KOMIUIEKCOOOpa3oBaTelib U KOOPAWHAIIMOHHOE
YHCJIO, JINTAH b, BHYTPEHHSSI U BHEUTHSS Cephl.

Knaccudukanysa KOMIUIEKCOB: XenaTbl, KaTHUOHHBIE, AaHHUOHHbIE W HEWUTpalbHbBIC,
aKBaKOMIUIEKChI, aMMHUaKaThl, KapOOHWIbl MeTaiuioB. HoMeHKIaTypa KOMIUIEKCHBIX
COCAMHEHUW W uX CBOWCTBA. Jlucconmanus KOMIUIEKCHBIX COEIUHEHUH. 3HAYCHHE
KOMIUJIEKCHBIX COEJUHEHUN U UX POJIb B IIPUPOJIE.

ArperaTtHbie COCTOSIHMSI BellecTB M (pa3oBble mepexoibl. ['a3pl U ra3oBbi€ 3aKOHBI
(boitns-Mapuotra, Illapmns, Ieit-Jltoccaka). YpaBHenue MengneeBa-Knanelipona s
uaeanbHOro rasa. XXuakoctu. TexkyuecTs, UCTTApEHUE, KPUCTATUTU3AIMS.

Teépapie BemectBa. [lnaBnenue. ®azoBbie nepexoabl. CyOauManus U aecyOauMarius.
Kunkue kpucrtaiel. [1lnazma

Mexkmodiekyasipable  B3aumoaeincTBus. BogoponHas cBsi3sb M €€  Pa3sHOBHUIHOCTH:
MEXKMOJIEKYJIIpHAsT W BHYTPUMOJICKYJsipHasd. @OU3MYECKHUE CBOMCTBAa BEIIECTB C
BOJAOPOJHOM cBs3bto. EE€ Oumosornueckass pojb B OpPraHU3alMM CTPYKTYp OEJIKOB U
HYKJIEMHOBBIX KMCJIOT. BaHiepBaaqibCOBO B3aUMOAECHUCTBUE U €r0 TUIIBI: OPUEHTALIMOHHOE,
VHIYKIAOHHOE U JUCIIEPCUOHHOE.

JdemoncTpanun. Koymekius KpUCTATUHYSCKUX BEIIECTB HMOHHOTO CTPOCHUSI, aMOP(PHBIX
BEIIECTB W M3JACIUMNA W3 HUX. MOJENH KPUCTAUIMYECKUX PEHIETOK C MOHHOW CBA3BIO.
Mogenn MONEKYJT pa3IuyHOM ApXUTEKTYpbl. MoJenu KpUCTAUIMYECKUX BEIIECTB
aTOMHOW U MOJIEKYJISIPHOM CTPYKTYphl. Kosuieknus BemecTs arOMHOIO U MOJIEKYJISIPHOTO
cTpoeHus 1 n3aenuil u3 Hux. [loptper BepHepa. [loyyeHrne KOMIIIEKCHBIX OPTaHUYECKUX
M HEOPraHWYECKHUX COCIUHEHUU. J[eMOHCTpanus CyXuX KpHCTauloruaparoB. Mopaenu
KPUCTAJUTMYECKUX PEIIETOK META/UIOB. Bo/a B pa3iauyHbIX arperatHbIX COCTOSIHUSX U €€
dazoBbie nepexonabl. Bosronka mona unum OeH30MHON KucaoThl. J(narpamma «@®azoBbie
nepexo bl BemecTB». Monenu mosekyn JIHK u Oenka.

JlaGoparopHbie onbIThbl. B3anMoaelcTBHE MHOTNOATOMHBIX CHUPTOB U TJIFOKO3BI
¢ (enMHroBoil KUaKOCThI0. KauecTBeHHBIE peakiy Ha oHKI Fe* u Fed*,

IIpakTnueckas padora 1. [lonyueHne KOMIUIEKCHBIX OPraHUYECKUX M HEOPTaHUUYECKUX
COCIMHEHUU U UCCIICIOBAHUE UX CBOMCTB.

TEMA 3. JUCIIEPCHBIE CUCTEMbI 1 PACTBOPBI (9/12 u4)

JducnepcHbie cucreMbl. XHUMHUYECKHE BEIIECTBA M CMECU. XUMHUYECKAS CHCTEMA.
['omoreHHble U TeTEpPOreHHble cMecu. JlucnepcHas cucrtema: NUCIEPCHOHHAs cpena u
nucnepcHas daza. Knaccudukaiuys qucrnepcHbIX CUCTEM.

Aspozonu. IIponemtenTsl. OMynbeuu U 3MyJibraropsl. Cycnensuu. CenuMeHTanus.



Komnounueie pactBopbl. Oddext Tunnansa. IlomyueHue KOIOMIHBIX pacTBOPOB
JUCIIEPCUOHHBIM, KOHAECHCALMOHHBIM U XUMHUYECKMM CcHoco0aMu. 30U M KOaryJssius.
['enn 1 cuHepe3nc.3Ha4eHUE KOJUIOUIHBIX CUCTEM.

PacrBopbl. PacTBOpBI Kak T'OMOTEHHBIE CHCTEMBI W HX THIBL:  MOJIEKYJSIPHBIE,
MOJIEKYJISIPHO-MOHHBIE, HOHHBbIE. (CHOCOObI BBIPAXKEHHUS KOHLIEHTPALIMU PacTBOPOB:
oObéMHas, MaccoBass W MOJbHas JOJU pacTBOPEHHOro  BemiecTBa. MossipHas
KOHIIEHTPALUS PAaCTBOPOB.

JemoncTpanun.O0pa3ipl TUCIEPCHBIX CUCTEM M MX XapakTepHble mpu3Haku.OOpasiibl
(KOJIIEKIIVH ) OBITOBBIX 151 IIPOMBIIIJIEHHBIX a’pO30JIEH, AMYJIbCUU
u cycneHsui. IIpoxoxaeHne iyda cBeTa 4epe3 KOJUIOWJIHBIE W HCTHHHBIE PaCTBOPHI
(opdext Tunpmans).3aBUCUMOCTh PACTBOPUMOCTH B BOJEC TBEPIABIX, KUAKUX H
ra3oo0pa3HbIX BeWIECTB OT TemmepaTyphbl.llomydyeHne mepechilieHHOro pacTBopa
TUOCYJb(aTa HaTPHsI U €r0 MTHOBEHHAs! KPUCTAILITU3AIHSI.

JlabopaTopHbie ONBITBI. 3HAKOMCTBO C KOJUICKIUSAMHU IIHILEBBIX, MEAUIMHCKUAX
u Ouonornueckux Trened u  3onei. [lomydyeHwe KOJUIOMAHOIO pacTBopa XJopuaa
xeneza(lll).

IIpakTHyeckas padora2.PacTBOpUMOCTH BELIECTB B BOJIE U (PAKTOPHI €€ 3aBUCUMOCTHU OT
pa3IuYHbIX (PaKTOPOB.

IIpakTHyeckas padora3. OuncTka  BOJBI (GuIbTpOBaHUEM, TUCTWLISALAEH
Y TIEPEKPUCTAIUIA3ALACH.

IIpakTuyeckas padora 4.IlpurotoBieHre pacTBOPOB Pa3INYHON KOHLIEHTPALUH.
IIpakTuyeckas padora 5.0npeneneHue KOHUEHTPALMHI KUCIOThl TATPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTHU NPOTEKAHUSI XUMUWUYECKHUX PEAKIIUN U
OUUKO-XUMHNYECKHUX ITPOLECOB (9/14 4)

OcHOBBI XHUMHYECKOH TEePMOJAMHAMMKH. XUMUYECKAS TEPMOJAUHAMUKA.
Tepmogunamuueckass cucrema. OTKpbITas, 3aKphiTas, W30JIMPOBAHHAS CHUCTEMBI.
BHyTpeHHs 3HEprusi CUCTEMBI. DHTAJIbNUSA, WINM TEIUIOCOAEpkKaHue cucrtemsl. [lepBoe
HayaJio TepMOAMHAMUKU. M30XOpHBIM W u300apHBIM mpoiecchl. TepMOXUMHUECKOe
YpaBHEHHUE.

Onranbnus. CraHgapTHas »HTaidbnug. Pacu€r sHTanbnuu peakuuu. 3akoH ['ecca
U CIIEJICTBUS U3 Hero. DHTponus. Bropoe u Tperbe Hayana TepMmoauHaMuKu. CBOOOAHAS
sHeprus ['m60Oca.

CkopocTs xXuMU4ecKuX peakuuid. [lonsTre o ckopocTn peakunn.OHEprus aKTUBALUU U
aKTUBUPOBAHHBI KOMIUIEKC. 3aKOH JEHCTBYIOIIMX Macc. KMHeTHdyeckoe ypaBHEHHE H
KOHCTAaHTa CKOPOCTH XUMHUYECKOU peakiuu. [lopsnok peakunu.

@akTOphl, BIMAIONIME HA CKOPOCTh TOMOTEHHOM pPEAKUMHU: MPUPOAA WM KOHUEHTpaLUs
pearupyromux BelIecTB, TemiepaTypa. TemneparypHblii ko3pduuuent. Ypasuenue C.
Appenmnyca.

@akTOphl, BIHSAIOIIAE HAa CKOPOCTh TIETEPOr€HHOM  pEeakUuu: KOHILIEHTpauus
pearupyronmx BEUECTB U IUIOAAb UX COPUKOCHOBEHHUS

OCHOBHBIE MOHATUSA KATATATUYECKOM XMMMH: KaTaaU3aToOpbl M KaTaju3, TOMOI€HHBIA U
TeTepOreHHBI KaTaln3, MPOMOTOPbI, KaTaIUTUYECKUE SJbI U MHTHOUTOphL.MexaHu3m
JICVCTBUS KaTaJanu3aTOpPOB.

OCHOBHBIE THUIIBI KaTaju3a: KHCIOTHO-OCHOBHOM, OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIN,
METaJUIOKOMITJIEKCHBIA M KaTalu3 MeTauiaMu, ¢GepMeHTaTUBHBIN. DepMeHThI, Kak
OMOJIOTMYECKUE KaTaIU3aTOPbI OETKOBON IPUPO/IBI.



Xumnuyeckoe paBHoBecue. Ilonste 00 00paTUMbIX XMMHYECKUX MpoOlEccax.
XHUMUYECKOE PABHOBECHE U KOHCTAHTA paBHOBeCHUA.CMENIEHNE XUMUYECKOTO PABHOBECHS
M3MEHECHHEM KOHLIEHTPALMY BELIECTB, N3MEHEHUEM JIABJICHHS U TEMIIEPATYPHI.
JdemoHcTpanmun. ODK30TEPMHYECKHE TMPOUECCH HAa NPUMEPE PACTBOPEHUS CEPHOMN
KHUCJIOTHI B BOAE.DHIOTEPMUYECKHUE MPOLIECCH HA TPUMEPE PACTBOPEHHUSI COJIEN aMMOHHS.
N3yueHne 3aBUCHUMOCTH CKOPOCTM XHMHYECKOW PEAKIHUHA OT KOHLIEHTPALMH BEIIECTB,
TeMITepaTyphl (B3aUMOJACHCTBUE THOCYNIb(aTa HATPUS C CEPHOU KHUCIOTOM), TOBEPXHOCTH
CONPUKOCHOBEHMSI BEIIECTB (B3aMMOJECUCTBHE COJIIHOM KHUCJIOTBI C TpaHyJlaMH U
NOPOIIKaMHU AITIOMUHUS WK HUHKA). [[poBeeHne KaTaIuTHUYEeCKUX peakuuid pa3ioKeHus
IIEPOKCHIa BOJOPOJA, TOPEHUS caxapa, B3aMMOJECUCTBUs Moaa W anmoMuHMSA. Kopposus
’Kelnesa B BOJHOW cpeae C ypoTponuHoM U 0Oe3 Hero. Habmiomenue cmemieHus
xumuaeckoro paBHoBecus B cuctemax:2NO2«>N,Oy4,FeCl;+KSCN«—Fe(SCN)3+3KCl.
JlaGopaTopHblii onibIT. 3HaKOMCTBO ¢ Koyuekiuendn CMC, coaepkaiiux SH3UMBbL.
IIpakTuyeckass padora 6. M3yueHue BIUSHUA pPa3TUYHBIX (AKTOPOB HA CKOPOCTh
XUMHYECKOU pPEAKIINH.

TEMA 5. XUMHNUYECKHE PEAKIINU B BOJIHBIX

PACTBOPAX (12/21 1)

CaoiicTBa pacTBOpPOB JJeKTpoauToB. Boma — cnabeiii  anextponut. Katunon
ruapokconus. MonHoe mnpousBeneHue BoAbpl. HenTpanpHas, KHUCIOTHAs M IIEJIOYHAS
cpensl. [lonstue pH. Bonopoansiit mokazarens. Maaukaropel. Pons pH cpensl B mpupoae
Y JKW3HU 4esIoBeKa. VIOHHBIE peakliMK U YCIIOBHSI UX IPOTEKAHUS.

PanHue npeacTaBieHHs] O KUCIOTaX W OCHOBAHUAX. KHCIOTBI M OCHOBaHHWs C MO3ULIMU
TEOPUU DJIEKTPOIUTUYECKOW AHMCCOLMALMU. Teopus KHCIOT U OCHOBaHUM bpeHcrena—
Jloypu. ConpsikEHHBIE KUCIIOTHI U OCHOBaHUS. AMQOJIUTHI.

Knaccudukanusa xucinor u cnocodbl ux mnomydeHus. OOmme XMMHUYECKHE CBOMCTBA
OPraHMYECKUX M HEOPraHWYECKUX KHUCIOT: PEaKIUu C METallaMH, C OKCUJIAaMH U
TUAPOKCUAAMUA METAJUIOB, C COJSIMH, cO cnupTaMu. OKHUCIUTENbHBIE CBOWMCTBA
KOHIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT.

Knaccudukaiys ocHOBaHUN M cHOCOOBI UX mosydeHus. OOImme XMMHUYECKHE CBOWMCTBA
LIEJIOYEN: pEeaKIUu C KHUCIOTaMH, KHUCJIOTHBIMH W AMOTEPHBIMU OKCHIAMH, COJSIMH,
HEKOTOPbIMU  METaJUIlaMU W HEMeTaJUlaMH, C  OpPraHMYECKHMMHU  BEIECTBaMU
(ranouaoNpoOr3BOIHBIMU YIJIEBOJAOPOJIOB, (EHOJIOM, >KMpaMHu). XUMHUYECKHE CBOWCTBA
HEPACTBOPUMBIX OCHOBAHUM: PpEAKIMH C KHCIOTaMH, peakuuy PpasjIoKEeHUs U
KOMILIEKCOOOpa30oBaHus. XUMHUUECKUE CBOMCTBA OECKUCIOPOIHBIX OCHOBaHUN (aMMHUaKa
Y aMUHOB): B3aMOJIEHCTBHE C BOJOUN M KUCIOTAMHU.

Knaccuduxanus cojied OpraHM4ecKuii 1 HEOpraHUYeCKuX KHUCIOT. OCHOBHBIE CHOCOOBI
[OJy4YeHus cojieh. XUMHMYECKME CBOWCTBA COJICH: pa3joKEHUE IIPU HarpeBaHUM,
B3aMMOJICHCTBUE C KUCJIOTaMU M IIEJIOYaMH, JPYTUMH COJsIMH. JKECTKOCTh BOABI U
crocoObl €€ yCTpaHEeHUSI.

I'uaposus. Ionstue ruaponusa. ['maponus coneir u ero kiaccuduxaus: oOpaTUMbId 1
HEOOpaTUMBbI, IO aHWOHY U MO KaTHOHY, CTYNEHYaTbld. YCHIIEHHE U TOJIaBJICHUE
obpatumoro runponusa. HeoOpaTumbiii TApON3 OMHAPHBIX COSAMHEHUM.
JdemoncTpanun. CpaBHEHUE JIEKTPONPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB. CMenieHne
paBHOBECHS JTUCCONMAIMHN CIIA0BIX KHUCIOT. VMHIUKATOpPHI U W3MEHEHHE HMX OKpacKd B
pa3HbIX cpenax.B3auMonenNcTBUE KOHLIEHTPUPOBAHHBIX Aa30THOW W CEPHOM KHCIOT, a
TaKke pa30aBICHHON a30THOM KUCIIOTHI ¢ Meablo. Peakius «cepeOpsiHOTO 3epKaiay s
MYPaBBUHOW KHCJIOThI.B3auMOIENCTBME aMMHaKa M METWJIAMHUHA C XJOPOBOAOPOAOM U



Bojoil. llomyyeHue u cBoilCTBa pacTtBopa ruapokcuaa Hatpusa. [lomydyenue Mbuia u
U3y4YeHUE Cpe/bl €ro pacTBopa HHAUKAaTopamu.l uaponus kapOOHATOB, Cylb(paToB U
CUJIMKATOB IIEJIOYHBIX METaIoB, HUTpata cBuHua(Il) unu nuuka, xjaopuaa aMMOHUS.
JlabopaTopHble onbIThl. Peakiinu, nayiume ¢ 00pa3oBaHUEM OCajiKa, ra3a WA BOJIbI, JIJIs
OpraHUYEeCKUX U HEOPTraHWYECKUX INIEKTpoiauToB. CBOMCTBAa COJSTHOM, pa30aBlieHHON
CEpHON M YKCYCHOM KHUCIOT.B3aumMopeiicTBue ruipokcua HaTpus ¢ COJISIMU: CyJb(daToMm
menu(Il) u xmopuaom ammonusi. [lonyyenue u coiicta ruapokcuaa meau(ll). CroiictBa
pacTBOpoB coneil cyibhara Menu u xmopuma okenesa(lll). MccnemoBanue cpemspl
PacTBOPOB C TTOMOIIBI0 HHAUKATOPHOUW Oymarm.

IIpakTu4yeckas padora /. ccienqoBanue CBOWCTB  MUHEPAIBbHBIX W OPraHUYECKUX
KHCJIOT.

IIpakTuyeckas padora 8. [lonyuenue coneil pa3TUYHBIME CIIOCOOAMH U UCCIIEJOBAHHE
MX CBOMCTB.

IIpakTuyeckas padora 9. ['uaponn3 opraHUYECKUX U HEOPTAHUUECKUX COCTMHEHUI.
TEMA 6. OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLECCHI (9/13 1)
OKHCIUTEILHO-BOCCTAHOBUTEIbHbIe  peaknuu. [lonstue 00  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUSX. Crenenb oxucnenus. IIporeccbl OKHCIEHHS H
BOCCTAHOBJICHUS. BakHellllle OKHCIHUTEIM W BOCCTAHOBUTENIH. METOJ 3JIEKTPOHHOTO
Oasanca TUTSt COCTaBJICHUS YpaBHEHHUI OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakiuii. MeTo1bl MOHHO-AJIEKTPOHHOTO OanaHca (MeToa moiypeakiuii). OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE TOTCHIUAIBI.

JieKTpou3. [ToHsATHE 3IIEKTPOIN3a KaK OKHUCIUTEIBHO-BOCCTAHOBUTEIBLHOTO MpOoLIEcca,
IIPOTEKAIOIIETO HA DJIEKTPOAAX. DIEKTPOIN3 PACILIABOB JJIEKTPOJIUTOB.

DNEKTpOIN3 PaCTBOPOB AJIEKTPOJUTOB C HHEPTHBIMH 3JIEKTPOJAMU. IJIEKTPOJIU3
PacTBOPOB 3JIEKTPOJUTOB C U aKTUBHBIM aHOJOM. [IpakTHueckoe 3HaUYE€HUE FIEKTPOIU3A:
ANEKTPOXUMHUYECKOE MOJTyYeHUe BEIIIECTB, AJIEKTPOXUMHUYECKas OYHCTKA
(paduHEpPOBaHKE) METANIOB, TalbBAHOTEXHUKA, TaJIbBAHOIJIACTUKA, TAJIbBAHU3AIINS.
XuMHuuyecKkue HCTOYHMKHU TOKA. ["aibBaHnYecKkue 3eMeHThl. CTaHAapTHBINA BOIOPOHBIN
anektpod. CranaapTHbIe JJIEKTPOAHbIE NOTEHUUAIbl.COBPEMEHHBIE  XUMUYECKHUE
MCTOYHUKH TOKA: OaTapelKu U aKKyMyJIATOPBHI.

Koppo3uss meramioB U cnocodbl 3ammTbl 0T Heé. [loHarne o kopposuu. Buuabl
KOPpPO3UU M0 XapakTepy OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB: XUMHUYECKAs
u snekTpoxumudeckass. CrocoObl 3allUThl METAUIOB OT  KOPPO3UHU: MPUMEHEHHUE
JISTUPOBAHHBIX CIJIABOB, HAHECEHME 3AlUTHBIX TMOKPHITUM, MU3MEHEHUE COCTaBa WJIU
CBOWCTB KOPPO3UOHHOU CpeJibl, IEKTPOXUMUYECKUE METOIbI 3aIUTHI.
Jdemoncrpanun.Boccranonnenue okcuaa meau(ll) yrmem u Bonopoaom. Boccranonenue
IUXpoMaTa Kajusi STUJIOBBIM cOuUpTOoM. OKHUCIUTEIbHBIE CBOMCTBA JUXpoOMaTa Kajus.
Oxkucrnenue anpleruja B KapOOHOBYIO KHUCIIOTY (peakius «CepeOpsHOro 3epKaiay WIH
peakius ¢ rugpokcuaoM  Mmenau(Il).Onextponus  pactBopa cynbdara  meau(ll).
CocraBiieHHE rajlbBaHUYECKUX 31eMeHTOB.Koppo3usi MeTaioB B pa3inyHbIX YCIOBUSX U
METOABI 3aIUTHI OT HEE.

JlaGopaTopHble oOnbITbL. B3anmojaelcTBHe METAJIOB C HEMETaZIaMHM, a TaKXke
C pacTBOpaMU COJIEN U KUCJIOT. B3anmoaencTBre KOHIIEHTPUPOBAHHBIX CEPHOW U a30THOM
KHUCJIOT ¢ MeJbto. OKUCIUTEIbHBIE CBOMCTBA MEpMaHraHaTa Kajusl B Pa3jIMYHBIX Cpelax.
O3HaKOMJICHHE C KOJJICKIIMEW XUMHYECKHUX HMCTOYHHMKOB TOKa (OaTrapeiku, CBUHIIOBBHIE
aKKyMYJISITOPBI U T. [1.).

TEMA 7. HEMETAJLJIBI (23 / 40 4)



Boaopoa. /[BOIICTBEHHOE MOJIOKEHUE BOAOPOJA B MEPUOJNYECKON CUCTEME XUMHUYECKUX
anemeHToB: B I-A u VII-A rpynnax. M3otonsl Bogopoaa.

Haxoxnenue B mnpuposae. CTtpoeHUE MOJEKYNIbl, (U3HUECKHUE CBOMCTBA.XUMHUYECKUE
CBOMCTBa  BOJOPO/Ia: BOCCTAHOBUTENbHBIE (C  Oojiee  ANEKTPOOTPUIATEIbHBIMU
HEMETaJUIaMH, C OKCHJIaMU METAJUIOB, THUAPUPOBAHUE OPraHMYECKUX BELIECTB) U
okuciurtenbHbie (¢ Metauiamu |-A u |I-A rpynm).Ilonyuenue Bogopoaa: B Jabopatopuu
(B3aMMOAEICTBUEM KHUCJIOT C€ MeETaulaMH) ¢ MPOMBIIUICHHOCTH (KOHBEpCHUEH).
[Ipumenenue Boiopoaa.

I'anorensl. OnemenTsl VIIA-rpynmbel — rajoreHsl: CTPOCHHE aTOMOB M MOJEKYII,
raJIOr€HbI-IIPOCTHIE BEUIECTBA, COCIMHEHUS: CPABHUTENIbHAS XapaKTEPUCTUKA.

["anmorens! B npupoje.3aKOHOMEPHOCTH M3MEHEHHUsT (PU3UUECKUX U XUMUYECKUX CBOMCTB B
VIIA-rpynne: B3auMOJEHCTBHE TaJIOT€HOB C METaUIAMHM, HEMETAJUIAMH, CO CIOKHBIMHU
HEOPraHWYECKUMH U OpraHNYECKUMH BeliecTBamu. [lorydeHne u mpuMeHeHne rajloreHoB.
Crtpoennie MOJIEKYy U (PU3UYECKUE CBOMCTBA TaJIOT€HOBOJOPOAOB. XUMUYECKHUE CBOMCTBA
raJIOT€HOBOJOPOAHBIX KHCIIOT: KHCJIOTHBIE CBOMCTBA, BOCCTAaHOBUTEJIBHBIE CBOWCTBA,
B3aMMOJICHCTBUE C OpPraHUYECKMMHU BellecTBaMu. IlomydeHue raJoreHOBOJOPOAOB.
["anorenupl. KauecTBeHHBIE pEAKIIMK HA TaJIOT€HUI-UOHBI.

Oxcunpl xyopa. Kucnopoaconepxkamue KuciaoTbl xjopa. Coiau KHCIOPOACOAEPKAINX
KHUCJIOT xJiopa. [lonyyeHne u npuMEHEHNE BaXKHEHIITUX KUCIOPOIHBIX COEIMHEHUN XJIOpa.
Kucaopoa. O6uias xapakrepucTuka 3JeMeHTOB VIA-Tpynisbl.

Kucnopoa: HaxoxjaeHue B MNpuUpoje, MoiaydeHue (1abopaTOpHbIE U TMPOMBIIUICHHBIC
CIocoObl) U (pU3NUECKue CBONUCTRA.

XHWMHUYECKHE CBOMCTBA KHUCIOPOAA: OKUCIUTEIbHBIE  (C IPOCTHIMH BEIIECTBAMHM, C
HU3IIMMU ~ OKCHUJAMHU, C OPraHWUYECKUMU UM HEOPraHWYECKHMMHU  BEIIECTBAMH) U
BOCCTaHOBUTENbHBIE (C pTOpoM). OOIACTH NPUMEHEHHUS.

O30H. Haxoxnaenue B mnpupoje. PU3MUECKHE W XUMHYECKHE CBOMCTBAa 030HA. Ero
IOJIy4eHUEe U IpuMeHeHune. Posib 030Ha B KUBOU IPUPOJE.

CrtpoeHue MOJIEKYJbl MEPOKCUAA BOAOPOAA, €ro (pu3nMueckue M XMMHUYECKHE CBOWMCTBA
(OKuCIUTENbHBIE M BOCCTAaHOBUTENbHBbIE). [lomydeHne u TpUMEHEHHE MepoKcUaa
BOAOpPOJA.

Cepa. HaxoxneHue cepbl B Ipupoje. BaneHTHble BO3MOXHOCTH aTOMOB CEPBI.
Amnorponusi cepbl. Pu3nUecKre CBONCTBA POMOMYECKOW cephl. XMMHUYECKHE CBOWCTBA
Cepbl: OKUCIUTENbHBIE (C METAIIaMHU, C BOJOPOJOM M C MEHEE 3JIEKTPOOTPULIATEIbHBIMU
HEMETaJUIaMH) M BOCCTAHOBUTEIBHBIE (C KHUCIOPOJIOM, KHCIOTaMU-OKUCIUTEISIMU),
peakuuy JUCIPONOpPUUMOHUpPOBaHUs (co 1menodamu). [lomyuenue cepsl u  oOnacTu

MIPUMEHECHUSL.
CrpoeHrie MOJIEKYJIbI W CBOMCTBa cepoBOAOPOJa: (puanyueckue, (U3HOJOTUYECKHE U
xumuyeckue.CepoBoaopo/I, KaK BOCCTaHOBUTENb, ero MOJIy4eHUe

u ipuMeHeHue.Cyabpuapl 1 UX XMMUYECKHe CBOMCTBA. Pacro3HaBanue Cyab()ua-uoHOB.
CepHuUCTBI Ta3, ero (QU3WYECKHE CBOWCTBA, MOJYYECHHUE U TPUMEHEHHE. XUMHYECKUE
cBorictBa okcuma cepbl(IV): BoccTaHoBUTENBHBIE (C KHCIOPOAOM, OpPOMHOW BOJOH,
MEpPMaHraHaTOM KaJusl U CEpOBOAOPOJOM) M CBOMCTBA KUCIOTHBIX OKCUAOB CO IIEJIOYaMHU.
CepHucras KUCJI0Ta U €€ COJIH.

CepHblil aHTupua, ero GU3NUECKUEe CBOMCTBA, MOJYYCHHE W MPUMEHEHHE. XUMHYECKUE
cBoiictBa okcuaa cepbl(VI), kKak OKUCIUTENS] U TUMUYHOTO KUCIOTHOTO okcuaa. CepHast
KHCJIOTA: CTpO€HHE U (Pu3MUecKrue CBOMCTBA.XUMHUYECKHE CBOMCTBA pa30aBICHHOMN
CEpHON KHUCJIOTHI: OKHUCIUTEJbHbIE W OOMEHHBIE M OKHCJIHMTEIbHBIE CBOWMCTBA



KOHLEHTpUpOBaHHOU. [losyueHue cepHOM KHCIOTHI B MNPOMBINLIEHHOCTH. OOnactu
npuMeHeHus: cepHoi Kucaothl. Cyib(harbl, B TOM 4YUCie U Kynopochl. ['uapocynbdarsi.
dusznyecKkue U XUMUYECKUE CBOMCTBA COJIEM CEpHOM KUCIOTHI. Pacrio3HaBaHue cyibgar-
AHUOHOB.

A30T.00mass  xapakTepucTtuka 23jieMeHTOB VA-rpynnbl. A3or. CTpoeHue aroma.
Haxoxnenue B npupojie. Pusznueckue cBOMCcTBA. OKHUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE
cBoricTBa. [lonyyenne u npuMmeHenue a3ora.

CtpoeHne  MOJEKydbl  aMMuaka, ero  Qusuueckue  cBoiicTBa.OOpa3zoBaHue
MEKMOJIEKYJSIPHOM  BOJOPOJHOW  CBA3HM. XHMHYECKHE CBOMCTBA aMMMaka Kak
BOCCTaHOBUTEIS. OcHoBHBIE CBOMCTBA aMMHaKa KaK JJIEKTOHOJOHODA.

KommnekcooOpa3zoBaHue ¢ ydacTHEM aMMHaka. B3auMmojelcTBue aMMHaka C
OpraHWYEeCKMMH BEIIECTBAMU U C YIUVIEKMCIBbIM ra3oM. llonmydeHue u NpuUMEHEHHe
amMmuaka.CoJli aMMOHUS: CTPOCHHE MOJEKYJ, (PU3UUECKUEe U XMMHYECKUE CBOICTBA,
IpUMEHEHUE.

Coneob6pazyromnue (N2O3, NOz, N2Os) u neconeobpaszyromue (N2O, NO) okcuasl. Mx
CTpoeHHe, prU3nuecKre 1 XMMUYECKHUE CBOMCTBA.

A30THCTasi KHUCIIOTa M €€ OKHUCIUTEIbHO-BOCCTAHOBUTENbHAS ABONCTBEHHOCTh. (ol
a30TUCTOM KUCIOTHI — HUTPUTHL.CTpOECHUE MOJIEKYJIbI U (PU3UUYECKUE CBOMCTBA a30THOM
KUCJIOTBl. E€ XHWMHUYECKHE CBOWMCTBA: KHCJIOTHBIE W OKHCIUTEIbHBIE B PEAKIUAX C
METaUlaMM W HEMETaJllaMH, pPEAaKUUh CO OPraHUYeCKUMH U HEOpPraHu4eCKUMU
coennHeHHUsIMU. [losydyeHrne a30THOM KHCIOTHI B MPOMBILIJIEHHOCTH U JabOpaTopuu U eé
npuMeHeHue. Hutpatel (B TOM 4YHCJIE W CEIUTPbI), UX (UHYECKHE U XUMHUYECKUE
cBorcTBa. Tepmuyeckoe pasiioxkeHne HUTparoB. [[pumenenne HUTPaToB.

®ochop. Ctpoenue aroma u amiorponus ¢ochopa. Ousndyeckre CBONCTBA aUIOTPOIHBIX
Moau(pUKAUM U UX B3aUMOIIEpeXxoibl. XUMHUYECKHe CBOMCTBA dhochopa: OKUCITUTENbHBIC
(c meraymiamu), BOCCTAHOBUTENIbHBIC (C 00Jiee DJIEKTPOOTPHUIIATEIbHBIMU HEMETaUIaMH,
KUCIIOTAaMU-OKUCIIUTENIMHA, OEpTOJIETOBOM COJIBIO) W JUCIPOTOPIMOHUPOBAHUS (CO
menouamu). Haxoxxaenwe B mpupoae u ero nonyudeHue. DochuH, €ro cTpoeHue u
CBOMCTBA.

Oxcunbr pochopa(lll) u (V). @ochopubie KuUCAOTH, UX (HUIUYECKUE U XHUMHUYECKUE
cBorictBa. [lonyuenue u npumenenue oprodocdopnoit kucnorel. Comu optodochopHoii
KHUCJIOTHI U UX IPUMEHEHHE.

Yraepoa.Yriaepog — anemenT [VA-Tpynnbsl. AloTponHble MOAU(PUKALKMU YIJIEpOAa, UX
MoJIyuyeHue u cBoiicTBa. CpaBHEHHE CBOMCTB ajiMa3a U rpadura.

XHWMHUYECKHE CBOMCTBA YIJIEPOJA: BOCCTAHOBHUTENbHBIE (C TaJoreHaMu, KHCIOPOIOM,
cepoil, a3oTom, Bojaou, okcuaoM meau(Il), KucIoTaMu-OKUCITUTENSIMA) U OKUCIUTEIIbHbBIC
(c MeTaysiaMu, BOJOPOJAOM M MEHEE AJIEKTPOOTPUILIATEIIbHBIMU HEMETaUIaMu). Y iieposa B
npUpoe.

Oxcun yraepoga(ll): ctpoenre MoieKyIibl, CBOMCTBA, MOJYyYE€HUE U TPUMEHEHUE.

Oxkcup yriepona(lV): crpoenne MoIeKyJbl, CBOMCTBA, MOTYYECHHE U IPUMEHEHHUE.
VYronbHas kuciaota u €€ Coiu: KapOOHATHI U TUAPOKAPOOHATHI, — HMX MPEIACTABUTEIH U
MIPUMEHEHHUE.

Kpemuuii. Kpemnuii B npupoge. Ilonydenue u npumenenue kpemHus. Ousnyeckue u
XUMHUYECKUE CBOMCTBA KPUCTAIUIMYECKOTO KPEMHHUSI: BOCCTAHOBUTEINbHBIE (C TAJIOTEHAMH,
KHCJIOPOJOM, PAacTBOpaMy IIEJOYEH M IUIABUKOBOM KHUCJIOTHI) M OKHCIHUTENbHBIE (C
metamuiamu). Oxcua kpemHusi(lV), ero cpoiictBa. KpemHueBas kuciaora U €€ CONIM.
CuiMkaTHasi IPOMBIIIIIEHHOCTb.



Hemoncrpanuun.llonyuenne Bomopoga u ero cBoiictBa. Komnekuust «l'amoreHbl —
npocTeie BeniecTBay.llonydeHue xjopa B3aMMOACHCTBHMEM II€pMAaHTraHaTa  KaJlus
¢ consiHoM kucinotou.IlonmyuyeHne consiHOM KHUCIOTBI M €€ cBoicTBa. OKUCIUTENIbHBIE
CBOMCTBa XJIOpHOHM BOJbI.OTOEIMBAIOIEE JNEHCTBUE JKABEJIEBOM BOJbI.I OpeHHE CIHYKH.
B3peiB mnietapasl uiau nucTtoHOB. [losiydeHuwe Kuciopoaa pas3iioKEHHEM IepMaHraHara
Kanuss U HuTpara HaTpud.llosydyeHuMe OKCHUIOB M3 MPOCTHIX W CIOXKHBIX BEIIECTB.
OxkucieHue aMMmuaka C TOMOIIBI0 HHAMKATOpa U 0e3 Hero.PasznoxeHue mnepokcuaa
BOJIOPOJIa, €r0 OKHUCIUTEIbHBIE CBOMCTBAa B peakuuu ¢ rugpokcuaom xkeneza(ll) u
BOCCTAHOBHUTEJBHBIE CBOMCTBA C KUCIIBIM PACTBOPOM I€pMaHranara kanus.l'opeHue cepsl.
BzaumogeiictBue ceppl ¢ METAUIAMH: QIOMUHHUEM, I[MHKOM, kene3om.llonydenue
CEPOBOJIOPOAA U CEPOBOIOPOTHON KHUCIOTHI. JloKa3aTenbCTBO HaMWUUs CyJIb(PHUA-MOHA B
pactBope.KauecTBeHHBIE peaknmu Ha Cyab(puT-aHUOHBL.CBOWCTBA CEPHOM KHUCIIOTHI.
KauectBennple peaknmuu Ha CyiabGUT- ©u Ccyidbdar-annoHbl.CXxemMa MPOMBINUICHHON
YCTAaHOBKH (PpakimoHHON TieperoHkd Bo3ayxa.llomydenne u pasiokeHue XJIopuaa
ammonusi. KauectBennass peakuuss Ha uoH ammoHud.llonyuenue oxcuma azorta(IV)
peakuuerd B3aUMOJCHCTBUS MEAU C  KOHLICHTPUPOBAHHOM  a30THOM  KHUCIIOTOM.
BzanmoneiictBue okcuma azora(IV) ¢ Bomoil. PaznoxxeHue HuTpara HATpus, TOpPEHHUE
yépHoro mopoxa. l[openme ¢dochopa, pactBopenue oxcuga docdopa(V) B Boje.
KauectBennass peakiusi Ha ¢ocdar-aHuod. Komnekuuss MHHEPaTbHBIX — yIOOPEHHIA.
Komnexkuus npupoIHbIX cOeIMHEHUM yriaepona. Kpucramueckue pemérkyd anmasa H
rpadura. ApncopOuusi okcuma azora(lV) axtuBupoBaHHBIM yriieM. BoccTaHoBieHue
okcupa wmenu(Il) yrmem. O3HakoMJIeHME C KOJUIEKUMEW NPHUPOAHBIX CHIIMKATOB H
MPOAYKIMEN  CUJIMKATHOW  NPOMBINUICHHOCTH.llonydeHne  KpEeMHUEBOM  KUCIOTHI
B3aMMOJICHCTBUEM pACTBOPA CHUJIMKATa HATPUs C CHIBHOM KHCJIOTOW, PACTBOPEHUE
KPEMHHEBOW KUCIIOTHI B IIEJIOYH, PA3JIOKEHUE MTPU HATPEBAHUH.

JlaGoparopHbie onbITbl.KaueCTBEHHBIE PEAKIIUN HA TAIOTCHUA-UOHBI. O3HAKOMIICHUE C
KOJUICKITMEN MPUPOJTHBIX coequHeHul cephl. KauecTBeHHast peakiysi Ha CyJb(aT-aHHUOH.
[TonydyeHne yIIEKUCIOro ras3a, B3aUMOICHCTBUE MpamMopa C COJISIHOM KHCIOTOW U
uccienoBanue ero cBoicT. KauecTBeHHas peakius Ha KapOOHAT-aHHOH.

IIpakTnueckas padora 10. IlonyuyeHne OKCHIOB HEMETAJLUIOB M HCCIEIOBAHUE HX
CBOMCTB.

IIpakTnueckas padora 11. [Tonydyenue ra3oB 1 UCCIEIOBAHUE UX CBOMCTB.

TEMA 8. METAJIJIBI (16 / 33 1)

Ilenounbie MeTabl. [lo0XKEHHUE WMIETOYHBIX METAJIOB B NEPUOJUYECKOM CHCTEME
anemeHTOB /I. 1. MeHnneneeBa m CTpOEHME HMX aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHMS
GU3NYECKUX W XUMHUYECKUX CBOMCTB B 3aBHCUMOCTH OT aTOMHOTO HOMEpa MeTajuia
(u3MEeHEeHHe IUIOTHOCTH, TEMIIepaTyp IUIaBJICHUS U KWUICHUS, peakiuid ¢ BOJIOK).
Enunuunoe, ocobeHHOE U 00Iee B peaklMsX C KUCIOPOJOM, IPYTUMH HEMeTallJlaMu,
KUJIKAM aMMHAaKOM, OpPraHMYE€CKMMHU W HEOPraHWYECKUMHU KHUCIOTaMH H  JIp.
coenuHeHuamMu. Haxoxienue B npupoie, ux MoJiy4eHUe U MIPUMEHEHHUE.

Oxkcuapl, ux nonyyenue u cpoiictBa.lllénoun, ux cBoiicTBa U NpUMEHEHHUE.

Conu mIen0YHbIX METAIOB, UX MIPEACTABUTENIA U 3HAYEHUE.

Metasisl Ib-rpynnbi: meapb u cepedpo. CTpoeHre aTOMOB MEIH U cepedpa.
Ou3nyeCcKne U XMMHUYECKUE CBOMCTBA 3THUX METAJUIOB, UX IIOJIYyYEHUE U IPUMEHCHHUE.
Menp u cepeOpo B IpHpoO/IE.



CBoiicTBa U IMpUMEHeHHe BakHeHmx coeauneHuit: okcumoB meau(l) u (1), cepedpa(l);
coneit memu(ll) (xmopuma u cynbdara) u cepebpa (dropuma, HUTpara, XpoMara M
arerara).

bepuinii, MAarHuid ¥ ET0YHO3eMeJIbHbIE MeTa/LIbL. [loJI0)KeHNEe B MEpUOIUYECKON
cuctemMe nsnemeHtoB JI. 1. MeHnneneeBa u CTpoeHHs aTroMoB MeTaioB |l A-rpynimbl.
Haxoxaenue B npupo/ie, noiaydeHue, Guanyeckue 1 XuMUYECKUe CBOMCTBA, MPUMEHEHHE
HIETOYHO3EMENBHBIX METAJVIOB U UX BAXKHEUIINX COCTUHEHUHN (OKCUIOB, TUAPOKCUAOB U
cosen).

BpemenHast u nmoctosiHHas *KECTKOCTh BOJIBI U CIIOCOOBI YCTPAHEHUSI KaXKJIOTO U3 THUIIOB.
NoHuUTHI.

uuk. [lonoxenue B nepuoanueckon cucreme anemeHToB 1. 1. MenaeneeBa u ctpoeHus
aToMOB TMHKA. Ero ¢usmueckne m xuMmueckue cBoicTBa. Haxokmenwe B mpupoe,
MOJy4YCHUE U IPUMEHEHUE [IMHKA.

Oxcup, rTuIpOKCUJT U COJTM LIMHKA: UX CBOMCTBA U MPUMEHEHUE.

Amomunnit.Ilonoxenue B mepuoauueckor cucreme snemeHToB J[. M. MeHneneeBa u
CTpoeHus atoMoB amomMuHusa. Ero ¢dusmdeckue n xummudeckue cBoiictBa. HaxoxaeHue B
MPUPOJIE, IOTYUYECHUE U IPUMEHEHHUE ATTFOMUHHSL.

Oxcujt, THAPOKCUIT U COTTU aTIOMUHUS (B KOTOPHIX ATIOMUHUNA HaXOJUTCS B BUJIE KaTHOHA
Y QJIOMUHAThI): X CBOMCTBA U MpUMeHeHUe. OpraHnyecKue COeIMHEHUS ATFOMUHUSL.
Xpom.Ilonoxenune B nepuoguyeckon cucreme aneMeHToB . . MenaeneeBa u cTpoeHus
aToMoB Xxpoma. Ero ¢usnmueckne u xumudeckue cBoiicTBa. HaxoxzaeHue B mpupone,
MOJy4CHUE U IPUMEHEHUE XPOMA.

CBONMCTBa, TOJYYECHUE W TPUMEHCHUE BAXKHEUIIHNX COCIUHEHUS XpOMA: OKCHIOB M
TUJPOKCUIOB XPOMa, JUXPOMATOB U XPOMATOB IIEJTOYHBIX METAJIIOB.

3aBUCUMOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M THIPOKCHUIOB XpOMa OT CTEIECHU
€ro OKHUCJIEHHs. XpomaTbl W JUXPOMATHI, MX B3aUMOIIEPEXOJbl U OKHUCIUTEIIbHBIC
CBOMCTBA.

Mapranen.llonoxenne B nepuoguueckor cucreme sneMeHToB [l . MenneneeBa u
CTpoeHHUsI aTOMOB Maprania. Ero d¢wusuyeckue u XxumMudeckue cBoiicTBa. HaxokneHue B
MpUPOJIE, OTYUYECHHE U IPUMEHEHHUE MapraHiia.

[TonydyeHne, CBOMCTBA M NPUMEHEHHUE BAXKHEWUIIUX COCAUHECHUN MapraHia: OKCUIOB U
THIPOKCHUIOB, COJICH MapraHiia B pasnuyHoi crencHu okucieHus.Comu mapranma(VIl),
3aBUCUMOCTb UX OKHCIIUTEIBHBIX CBOMCTB OT CPEIbl PacTBOpA.

Kenezo. llonoxenue B mnepuoandeckoi cucreme siemeHToB [. M. Menneneea wu
CTpOCeHUsI aTOMOB xkeje3a. Ero ¢usudeckue u xumudeckue cpoiicTBa. HaxoxkaeHue B
npupoze, NojydeHue (4yryHa u CTajv) U npuMeHeHue xenesa. [lomydenue, cBoiicTBa u
npuMeHeHue BaxHeummx coeauHenui »xenesa(ll) u (111): okcumos, rUAPOKCUIOB, COJEH.
KomIuiekcHble coeqUHEHNS JKele3a.

Jemoncrpamun. OOpa3iipl MIEIOYHBIX METaJIOB.B3anuMoieiicTBrE 1MIeTOYHBIX METAJJIOB
c Bojoi. Peakius okpammBaHWs TUIAMEHH COJSIMH IIEJIOYHBIX MeTaioB. OOpasipl
metawioB ||A-rpynnsl. BzaumoneiictBue kanpuusi ¢ BoAOW. ['opeHue marausi B BOJAE U
TBEPIIOM YTIIEKUCIIOM ra3ze. KauecTBeHHBIC peakiini Ha KATHOHBI MarHusl, KaJlbIlus, Oapusl.
Peaknuu okpammBaHus miaMeHd coisiMu MetaiioB |IA-rpynmsl. Ilonyuenue x€cTkoi
BOJIBI U ycTpaHeHue xEcTkocTu.llomyyeHne u wucciienoBaHWEe CBOMCTB THAPOKCHUAA
xpoma(Ill).OkucnurenpHbie  cBOMcTBa AuxpoMara Kaiaus.OKHCIHUTEIbHBIC CBOMCTBA
MepMaHraHata KaJjusl.

JlaGopaTopHblie onbIThl. KauecTBeHHBIC pEaKIIMy HAa KAaTUOHBI MEJIU U cepedpa



[Tosnydyenue u nccnenoBaHUe CBOMCTB I'MAPOKCUIA LMHKA. B3anMoaeincTBrue aroMuHus ¢
pacTBOpamMu KUCIOT M Ienoded. llomydyeHne M uM3ydeHue CBOMCTB THIPOKCHUAA
amomuHuda.  Kosexknmst  kenesocofepkamux pyd, 4yryHa u cranu. [lomyuenue
HEPaCTBOPUMBIX THIPOKCHUIOB JK€JI€3a U U3yYEHUE UX CBOMCTB. 11oiydeHre KOMIUIEKCHBIX
COCIMHEHHH JKeJe3a.

IIpakTHyeckas padora 12. PenieHue skcnepuMeHTanbHbIX 3a1a4 1o teme «llomydenne
COEAUHEHNN METAJNIOB U HCCIIEIOBAHUE UX CBOMCTBY.

IIpakTnuyeckas padora 13.Pemenre dKCiepuMEHTAIBHBIX 33/1a4 110 TemaM: «MeTtamibny
n «Hemeraiuib.

«PaccmoTpeHo» «CornacoBaHO» «YTBEpxKIAIO»

Ha 3acenanuu MO 3am. nupekropa no YBP Hupexrop MOY COILI c. UBanoBka
npoToKoa Ne  oT
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KaﬂeHI{apHO — TEMATHYIECCKOC INIAHUPOBAHHAE
Ypoxkor xumMuu
Kaaccll
YuurenbCmvicrosa Enena Huxonaesna
KommuecTBo 4yacos
Bcerol02 gaca; B Hegenro 3 yaca.
I11aHOBBIX KOHTPOJILHBIX YPOKOB 4 4.,
[TpakTuyeckux padbot — 5 u.
IInanupoBaHue coCTaB/IeHO HA 0CHOBeDedepaiibHO20 20CY0apCmMEeHH020 00pa308amenbHO20
cmanoapma ooue2o 0opaz06aHus
Yueonuk «Xumus. 10 knaccr O.C.Iabpuenan. Mocksa. Ilpoceewenue. 2017 2
JonoHuTe/ILHAS JIUTEPATYypa:
1. Unmepnem - pecypcul

MyabTMeauiiHoe yueOHOe ocodoune
1. Xumus 8-11 knaccewl.y Bupmyanvras rabopamopusy, 2004 2., Jlabopamopus cucmem myabmumeoua,

Map I'TY
2. Xumusa 8-11 xaaccor, I'YPL DMTO «Kupuin u Megoouuy, 2003 2.




Xumusa — 11 kiaace

Nerni/n coJiep kaHue Kon-Bo Kon-Bo | x/p, [ara (o many)
4acoB 4acoB /p,
1o o /p
paszneny | Teme
TEMA 1. CtpoeHnne atoma 9
1 OCHOBHbBIE CBEJICHUSI O CTPOEHUHU aToOMa. 1 CeHts0pb 5
2-3 CoCTOSIHHE DJICKTPOHOB B aTOME. 2 7,8
4 Oco0eHHOCTH CTPOCHUS IEKTPOHHBIX 000JI0YEK 1 12
aTOMOB.
5) Pemenue 3amay 1 14
6 BanenTHble BO3MOKHOCTH aTOMOB XUMHYECKHX 1 15
HIIEMEHTOB.
7 Ileproauuecknii 3aKOH B CBETE YUEHUS O CTPOESHUU 1 19
aToma.
8 3HaueHue NEPUOIUYECKOrO 3aKOHA U 1 21
MEPUOTNIECKON CHCTEMBI XUMHUECKUX HJIEMEHTOB
JA.N.Menneneena .
9 KonrtpoJabHas padora Ne 1 no teme «CTpoeHue 1 22
atoma u nepuoauueckuii 3akoH /.M. Menneneesa»
TEMA 2. Ctpoenue BeuecTsa 27
10-11 | Xumuueckas cBsa3b. Enunas npupoaa 2 26,28
XMMHUYECKON CBS3H.
12 Pemenwue 3a1a4 mo Teme « XuMUYeCKast CBSI3b)» 1 29
13-14 | CBoiicTBa KOBaJEHTHOMU CBSI3H. 2 OxTs16ps 2,4
15 Pemenue 3anay no teme «CBONCTBAa XUMHUYECKOM 1 5)
CBSI3U»
16 Tunsl KPUCTAIUITMUECKUX PEHIETOK 1 9
17 ['uOpuan3anust 3J1eKTPOHHBIX OpOUTaAIEH. 1 11
18 I'eomeTpus MOJIEKYI. 1 12
19 Pemenwe 3a1a4 o Teme «I'eoMeTpUs MOJICKYID) 1 16
20 Bxo1H0Ii MOHUTOPHHT 1 18
21 Teopust XUMHUYECKOTO CTPOEHUSI COETMHEHUI 1 19
A .M.Bbytaeposa.
22 B3anMHoe BiHsIHEE aTOMOB B MOJIEKYJIaX 23

OpPraHNYCCKUX U HCOPIraHNUYCCKUX BCIICCTB.




23 NHIyKIMOHHBIN 1 ME30MEPHBINA (P PEKTHI. 1 25
CtepeoperyisipHOCTb.

24 [Tonumepsl opraHuYecKrUe U HEOPTraHUYECKHE. 1 Hos6ps 7
Baxnerinme noauMmepsl.

25 Bupl noimmepoBs, miactMace, BOJIOKOH 1 9

26 IpakTuyeckas padora Nel. «PacnoznaBanue 10
IJIACTMACC ¥ BOJIOKOH).

27-28 | JluciepcHbIE CUCTEMBI U PACTBOPBHI. 2 14,16

29-30 Pacyer MaccoBBIX TOJIEH JIEMEHTOB B CMECH. 2 17,21

31-32 PacueTsl, CBA3aHHEBIE C MOHATHEM «MaccoOBasi JOJISY, 2 23,24
«oOBbeMHas J0JIsD)

33-34 Pacuér MosisipHOI KOHIIEHTpAIIMU PacTBOpa 2 28,30

35 [ToBTOpeHME U 00600IIEHNE 3HAHU 110 TEME 1 Hexabps 1
«CTpoeHHe BelIECTBaY

36 KonrtpoJsbHas pa6ora Ne2 no teme «CtpoeHue 5
BEIIECTBAY.
TEMA 3. Xumnueckue peakuuu 27

37-38 Kiaccudukanus XuMruIecKuxX peakiui B 2 7.8
OpraHNYeCKON U HEOPraHMYECKON XUMHUH

39 TennoBoi 3 PEKT XMMUIECKUX PEeaKIUi. 1 12

40 Pemenue 3amau o reme «TemnoBoit 3 dexr 1 14
XUMHYECKON PEAKIIUN»

41 B03MOXXHOCTh MPOTEKAHUS XUMUYECKUX PEAKITU. 1 15

42 Pemenue 3amau no reme «TepmMoxumusi» 1 19

43 CKOpOCTh XMMHYECKHUX peakiuii. DakTopsl, 1 21
BITUSIIOIIUE HA CKOPOCTh XMMUYECKUX PEaKITUi

44 Pemenue 3amad mo reme «CKOpOCTh XUMHUYECKUX 1 22
peaKuuii

45 Katanus. 1 26

46 OOpaTuMOCTh XUMUYECKUX peaKIii. XUMHUECKOe 1 28
paBHOBECHE.

47 Pemenue 3ana4 no teme « XMMHYECKOE PABHOBECHE) 1 SAuBaps 9

48-49 DNEKTPOTUTHYECKAS JUCCOIUAITIS KUCIIOT, 2 11,12
OCHOBaHUI, COJIEH.

50 Pemenue 3anau no teme «loHHbIE ypaBHEHUS 1 16
peaKuuii»

51 Bonopoansrii mokaszaress. 1 18

52 Pemenue 3amau no reme «Bo1opoHbIN OKa3aTenb» 1 19

53 I'mponu3 HEOpPraHWYECKUX BEIIECTB. 1 23

54 ['maposn3 opraHnyecKux COeAMHEHMI 1 25

55 Pemenue 3amau no reme «l'uaponusy» 1 26

56 IIpakTnyeckas padora Ne2 «Pemenue 30
HKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe «[ uapomam3»

o7 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHH. 1 Oeppais 1

58 [TonsiTHE 006 OKUCIUTENHEHO-BOCCTAHOBUTEIHHBIX 1 2
peaknusx. OKUCIIEHUE W BOCCTAHOBJICHHE,
OKHUCJIUTEh U BOCCTAHOBUTEIIb.

59 Pemenue 3amau mo reme «OKUCIUTENBHO- 1 6
BOCCTAHOBUTEJIHHBIC PEAKITHI

60 DAEKTPOIH3. 1 8
ITpakTH4eckoe NpUMEHEHHUE JICKTPOJTN3a.

61 IToBTOpenue u 00o0IIEHNE 3HAHUH 110 TEME 9

«XUMHUYECKHE PEAKIITHI




62 KonTpoJsbHas pagora Ne 3 no teme «XUMHUYECKHE 13
peaKIum.

63 Texymmii MOHUTOPHHT 15
TEMA 4. BenmecTBa U HX CBOIiCTBa 34

64-65 Kiraccudukanus HeopraHM4ecKux BEIIECTB. 2 16,20

66-67 | Kimaccudukarmuysi opraHu4ecKux BEIeCTB. 2 22,23

68 Mertamnel. [Tonoxenue meramnos B [lepuonndeckoit 1 27
CHCTEME U CTPOCHHUE uX aroMoB. OO0rme
(u3nUecKre CBOMCTBA METAJNIOB

69 O01mme XMMAYECKUE CBOMCTBA METAJLIOB 1 29

70 Pemenne 3amau no reme «Meramuibhy 1 Mmapr |

71 Kopposus meramion 1 5

72 OO6mmue crnocoObl MOTYYeHHS METAJLIOB. 1 7

73 Pemtenue 3amay nmo reme «Mertayuib» 1 8

14-75 [lepexoiHbIe METAILIIBI 2 12,14

76 O06001IeHre ¥ TOBTOPEHUE MaTepraia o TeMe 1 15
«MeTtaubiy.

77 3auernas padora Nel o reme «MeTamisl» 19

78 Hemeramibl. 1 21

79 XUMHYECKUE CBOMCTBA HEMETAIJIOB 1 22
(OKUCTUTEIIbHBIC CBOMCTBA).

80 XUMHUYECKUE CBOIICTBA HEMETAJIJIOB 1 Anpens 2

81 3auernas padora Ne2 o reme «Hemerayibiy. 4

82 IIpakTnyeckas padora Ne 3 no reme «[lomyuenue, 5
cOOMpaHHEe U PACIIO3HABAHUE Ta30B)

83 Kucinorsl HeOpranmdeckue. 1 9

84 Kucnotel oprannyeckue. 1 11

85-86 OcHOBaHUS OPTaHUYECKHE U HEOPTAaHHYECKHE. 1 12

87-88 AM@oTepHbIE OPraHNYECKHE U HEOPTaHUIECKUE 2 16, 18
COEJTMHEHUSI.

89 IIpakTnyeckas padora Ne 4 o teme «CpaBHeHUE 19
CBOMCTB OpPraHUYECKHX U HEOPTaHUYECKUX
COCUHEHUINY.

90 I'eneTnueckas cBsI3b MEXKIy Ki1accaMmu 1 23
OpPraHWYECKUX M HEOPTAaHWUSCKUX COCAMHCHHU.

91 I'enernueckue psibl OpraHMUYECKUX BEIIECTB. 1 25
EaunaCcTBO MUpa BelecTs.

92 IIpaTuyeckas pagora Ne5 1o treme «I eHeTrueckas 1 26
CBSI3b MEXKIY KJIacCCaMH HEOPTraHMYECKHUX U
OpPTaHUYECKUX BEIIECTB.

93-94 KoMmnekcHble coeMHEHNS 2 30 maii 2

95 O06o00meHre 1 TOBTOPEHNE MaTepraia o TemMe 3
«BemecTBa 1 X CBOWCTBaAY.

96 KoHTpoJibHasi pagoTa Ned 7
o TeMe «BemiecTBa 1 ux
CBOWCTBaY.

97 HToroBslii MOHUTOPHHT 9
TEMA 5. Xumusi 1 00111eCTBO S)

98 XuUMHS ¥ TPOU3BOJICTBO. 1 10

99 XUMUS U CENbCKOE XO3SIICTBO 1 14

100 XHUMUS | SKOJIOTHS. 1 16

101- XUMHS U TOBCEIHEBHAS KU3Hb YEJIOBEKA. 2 18,21

102







