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IHosicHuTe IbHAS 32N CKA

[Ipemiaraemas mporpaMmma 1o XMMHUH PacKphIBaeT COACPKaHUE OOYICHUS XUMHUH
yuamuxcs 10-11 kmaccoB 001meo0pa3oBaTeNbHBIX OPraHU3AIHA HA YIITYOJIGHHOM YPOBHE.
[Tporpamma cocTaBiieHa Ha ocHOBe DYHIaMEHTAILHOTO SiIpa COACPIKaHMsI 00IIero
00pa3oBaHus, TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHO MPOTrpaMMbl
cpeanero (MoHOT0) 001Iero 00pa3oBaHusl, MpeACTaBICHHBIX B DenepaibHOM TOCy1apCTBEHHOM
00pa3oBaTeNIbHOM CTaHJAPTE CPEIHETO (IIOTHOT0) 001Iero 00pa3oBaHus U MPUMEPHOI
MIPOrpaMMBbI 110 XUMHUHU CPETHETO (ITOJTHOT0) 00IIero o0pa3oBaHus.

[Tporpamma peanusyeT o01IHe Henu CpeaHero (MOIHOTo) o01Iero oopa3oBaHms, aBTOPCKUE
UJICU Pa3BHBAIOIIETO, COBPEMEHHOT0, HAYYHO 00OCHOBAHHOTO Kypca XUMHH, BHYTPH
IpeJIMETHBIC U MEXKITPEAMETHBIC CBSI3H, IPEAYyCMaTpUBaeT (POPMUPOBAHNUE YHUBEPCATbHBIX
Y4eOHBIX JACUCTBUI YUAIIUXCS, TO3BOJSET OCYIIECTBIATh CHCTEMHO-ACTEIIbHOCTHBIA U
NPaKTHKOOPHEHTHPOBAHHBIN TIOAXOIbI B 00yYCHUH.

IInanupyemMsble pe3yJbTaThl 00yUYeHHs 1 OCBOCHHS CO/IeP:KaHUS Kypca XUMHUH

JlesaTenbHOCTh 00pa30BaTEIbHOIO YUpeKIAeHUs 0011ero oopa3oBanust B 00y4eHUN XUMUU
B CpeliHel (TIoJIHOM) 0011ei 1IKoJIe JOJKHA ObITh HAIpaBjieHa Ha JOCTHXKEHHUE O0YyJarOIIMMUCS
CJIEIYIOIIUX JINYHOCTHBIX PE3Yy/IbTATOB:

1) B IEHHOCTHO-OPUEHTALIMOHHON c¢epe — UYyBCTBO TOPJOCTH 33 POCCUHCKYIO
XUMHYECKYI0 HayKy, TYMaHU3M, L€JI€yCTPEMIIEHHOCTb, BOCHUTaHHUE OTBETCTBEHHOI'O
OTHOILEHMS K MPUPOJIE, OCO3HAHHE HEOOXOIUMOCTH 3aIlUThl OKpYXKAroIEeH Cpe/ibl, CTpeMIICHHE
K 3JI0pOBOMY 00pa3y KU3HU;

2) B TpyaoBoil cdepe — TOTOBHOCTH K OCO3HAHHOMY BbIOOpY JaibHeHIIen
00pa3oBaTeNbHON WK POPECCHOHATBHON TPACKTOPUH;

3) B no3HaBaTeNbHOM (KOTHUTHUBHOM, MHTEIJIEKTYaJIbHOM) chepe — yMEHHE YNpaBlsTh
CBOEM IIO3HABATEJIbHOM JAESITENBHOCTBIO. MeTanpeIMEeTHBIMU — pe3yibTaTaMU  OCBOCHHS
BBIITYCKHUKAMM; cpeJHel (I0IHOoIl) o011el MKOIbI IPOrpaMMbl 0 XUMUH SIBJISIOTCS:

1) wucnonb3oBaHME YMEHMW M HABBIKOB pPa3IMUHBIX BHJOB I103HABATEIbHOU
NeSITeIbHOCTH, NPUMEHEHUH OCHOBHBIX METOJOB IO3HAaHUS (CUCTEMHO-MH(OPMAaIMOHHBIN
aHaJIN3, MOJICTIMPOBAHNUE) JUIsl U3yUEHUS Pa3IMYHbIX CTOPOH OKPY’Karolell 1elCTBUTENbHOCTH;

2) UCHOJB30BaHUE OCHOBHBIX MHTEJUIEKTYAIbHBIX ONepanui: popMyIupoBaHue TUIOTES,
aHaJdu3 © CHUHTE3, CpaBHEHHE, O0000IIEeHHWEe, CHUCTeMATHU3allvs, BBISBICHUE MPUIYUHHO-
CJIEZICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;

3) yMeHHe TeHepUpoBaTh HJIEU U OIPEACNATh CPEACTBA, HEOOXOIUMBIE ISl MX
peanu3anuu;

4) ymeHue onpeaensaTh LEIN U 3aJauM JeATeIbHOCTH, BbIOUpaTh CPECTBA peaau3aluu
LeJIM ¥ TPUMEHSATh UX Ha IPAKTUKE;

5) UCTOIB30BaHUE PA3TUYHBIX UCTOYHUKOB ISl TIOMYYCHUS XUMHUYECKOW WH(pOpMAIINH,
NOHUMaHME 3aBHCHUMOCTU COJIepaHusd M (OpMbI NpeACTaBiIeHUs HHGOpMAIMM OT ILeseil
KOMMYHHMKAIH U ajjpecarTa.

B of6mactu mpeaMEeTHBIX pe3yabTaToB 00pa3oBaTelbHOE YUpeXKACHHE O0IIero
0o0pa3oBaHMs MPENOCTABIAET YUEHUKY BO3MOXHOCTh Ha CTYNEHHM CpPeIHero (MOJIHOro) oOIero
00pa30BaHUs NPH U3YYEHUN XUMHUU HAYUUTHCS:

A) Ha 6a30BOM YpOBHE B IT0O3HABaTEIbHOH cepe:

1) naBaTh onpeaeneHust U3y4eHHBIX TOHITUI;

2) omMCHIBaTh JEMOHCTPAIIMOHHBIE M CaMOCTOSITEIHHO MPOBEICHHBIC IKCIIEPHUMEHTEI,
UCTIONB3YS JIJIsl 3TOTO €CTECTBEHHBIHN (PYCCKU, POAHOI) S3BIK U A3BIK XUMUH;

3) ommchIBaTH W pPa3IMYaTh HW3YUEHHBIE KIACCHI HEOPTaHWYECKHX W OPTraHUYECKUX
COEMHEHUH, XMMUYECKHE PEaKLIUH;

4) knaccupuUpoBaTh N3y4YeHHbIE OOBEKTHI U SABJICHUS;

5) HabmOJaTh IEMOHCTPUPYEMBIE U CAMOCTOSITETILHO MPOBOAUMBIE OIBITHI, XUMHUUECKUE
pEaKInH, MPOTEKAIOIIE B IPUPOE U B OBITY;



6) nenatb BBIBOABI M YMO3AKJIIOUEHUS W3 HAONIOJCHHMN, H3YyYCHHBIX XHMHYECKUX
3aKOHOMEPHOCTEH, IPOTHO3MPOBATH CBOMCTBA HEM3YYEHHBIX BEIIECTB [0 AHAJIOTUU CO
CBOMCTBAMM M3YyYCHHBIX;

7) CTpYKTYypUpOBaTh U3y4YE€HHBII MaTepua;

8) MHTEPIIPETUPOBATH XUMUYECKYIO HH(POPMALIUIO, TIOIYYEHHYIO U3 APYTUX UCTOYHUKOB;

9) omnuceiBaTh CTpOeHHE aTOMOB 3JeMeHTOoB [—IV mnepuomoB ¢ wucnosab30BaHHEM
AIIEKTPOHHBIX KOH(PHUTypaIHii aTOMOB;

10) MonenupoBaTh CTPOEHHE HMPOCTEUIINX MOJIEKYJ] HEOPraHMYECKUX U OPraHUYECKHX
BEIIECTB, KPHUCTAIJIOB; B IICHHOCTHO-OPHUEHTALIMOHHON cdepe: aHaTU3UpoOBaTh M OLEHHUBATH
HOCJEICTBHS AJIs1 OKpY»Karollel cpelpl ObITOBOM M MIPOM3BOICTBEHHOH AEATEIBHOCTH YEJIOBEKa,
CBSI3aHHOU C repepaboTKON BEIECTB.

b) Ha yrmybneHHOM ypoBHE:

1) naBath onpeesieHust U3y4YECHHbBIX MOHSITHIA;

2) omnMchIBaTh JEMOHCTPALIMOHHBIE M CaMOCTOATENbHO IPOBEIEHHBIE 3KCIIEPUMEHTHI,
UCIIOJIb3YS JIJIs1 3TOI'0 €CTECTBEHHBIH (PYCCKUA, POJHOMN) SI3bIK U SI3bIK XUMUU;

3) OOBSACHATH CTPOEHHME M CBOWCTBA M3YYCHHBIX KJIACCOB HEOPraHWYECKUX U
OPraHUYECKUX COCIMHECHUM;

4) xnaccupuMpoBaTh U3yYCHHbIE OOBEKTHI U SIBIICHUS;

5) HabmOAaTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIHHO MMPOBOIUMBIC OIBITHI, XUMHUYECKHE
peaKMHy, NPOTEKAIOLINE B IPUPOE U B OBITY;

6) uccienoBaTh CBONMCTBA HEOPraHMYECKUX M OPraHMYECKUX BEILIECTB, ONPEAEIATh UX
IIPUHAJJIEKHOCTh K OCHOBHBIM KJIaCCaM COEIMHEHUM;

7) 006001maTh 3HAaHUA U J1eNaTh 0OOCHOBAHHBIC BHIBOABI O 3aKOHOMEPHOCTSAX M3MEHEHUS
CBOICTB BEILIECTB;

8) cTpyKTypHpOBaTh yueOHYIO HH()OPMAIIHIO;

9) uHTEepIpeTUpOBaTh UHPOPMALIUIO, MMOJIYYCHHYIO U3 JPYTUX HUCTOYHUKOB, OLEHUBATH
€€ Hay4YHYIO JOCTOBEPHOCTH;

10) OOBACHATH 3aKOHOMEPHOCTH IMPOTEKAHHsI XMMHUYECKUX peaklHid, MPOrHO3MPOBAThH
BO3MOXXKHOCTb HX IIPOTEKaHWs HAa OCHOBE 3HAHMW O CTPOCHHUU BEIIECTBA U 3aKOHOB
TEPMOJUHAMUKU;

11) oOBscHATH cTpoeHHME aTOMOB »3jJeMeHTOB [—IV mnepuoma ¢ wucnonb3oBaHHEM
AJIEKTPOHHBIX KOH(PUTypalHii aTOMOB;

12) mMozenupoBaTh CTpOEHUE MPOCTEUIINX MOJIEKYJI HEOPraHMYECKHX U OpPraHU4eCKHX
BELIECTB, KPUCTAILJIOB;

13) npoBOUTE pacyeThl IO XUMHUYECKUM (DOPMYJIaM U ypaBHEHUSIM;

14) xapakTepu30BaTh H3y4YEHHbIE TEOPUH;

15) camocrosiTenbHO NOOBIBaTh HOBOE JUIsl ce0s XMMUYECKOE 3HAHUE, UCMOIb3Ys AJIs
3TOr0  JOCTYIHBbIE WCTOYHUKM UWHGPOpMAalLMU; B IEHHOCTHO-OPMEHTAIIMOHHOH  cdepe:
IIPOrHO3UPOBATh, aHAJIM3UPOBATh U OLIEHUBATh MOCJIEICTBUS ISl OKpYXKarolle cpeibl ObITOBOM
U TIPOU3BOJICTBEHHOMN JEATENbHOCTH YeJI0BEKa, CBI3aHHOM C repepaboTKOM BEIECTB;

16) camocTOSTENbHO TJIAHUPOBATh U MPOBOAUTH XUMUYECKUN SKCIIEPUMEHT, COOI0as
npaBuiia 6e30macHoi paboTHI ¢ BElIeCTBaMH U J1a00paTOPHBIM 000pYyI0BaHUEM;

17) oxa3piBaTh MEPBYHO MOMOIb MPU OTPABJICHHIX, OXKOrax U JPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHM U JIAOOPATOPHBIM 000PYI0BAaHHEM.

JInuHOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:

1.1. IIaTpHOTHYECKOTr0 BOCIIMTAHUSA

1) eHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO, TIOHMMaHUs 3HAUEHUs XUMUYECKOW HayKu B
JKU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAACTh JOCTOBEPHOW HHGpOpMAIHE o
NEPEeOBBIX JOCTHKEHHUSIX M OTKPBITUAX MHPOBOM U  OTCUECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa 1 OOIIECTBA;



1.2. I'paknaHCKoOro BOCIUTAHUS

2) MpeCTaBJICHHS O COIMAIBHBIX HOPMAaX U MPaBHIAX MEKIMYHOCTHBIX OTHOILICHUI B
KOJUJIEKTHUBE, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM J1€ATEIbHOCTH MPHU BBHITOJIHEHUU
yueOHBIX, MIO3HABATEIBHBIX 33/]1a4, BBIMOJHEHUH XUMUYECKHX SKCIIEPUMEHTOB, CO3IaHUU
y4eOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHMMAHHUIO U B3aWMOIIOMOIIM B Ipoliecce
3TOH y4eOHOI e TeNbHOCTH; TOTOBHOCTH OLIGHUBATh CBOE MOBEJCHHUE U MOCTYIKH CBOUX
TOBApHUIIEH C MO3ULUU HPAaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMsI IOCIE]-
CTBHM ITIOCTYIIKOB;

1.3. LleHHOCTH HAYYHOI'O MO3HAHMSA

3) MHPOBO33PEHUYECKUX  NPEACTABICHUM O BELIECTBE M  XUMHYECKOW  PEAKIUH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBISIOIIUX OCHOBY JUIS
NMOHMMAHUS  CYIIHOCTH HAay4YHOH KApTUHBI MHpa; MPEACTaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aUMOCBA3SX YEJIOBEKa C MPUPOTHON CPeloid, O posn
XHUMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

4) no3HaBaTEJIbHBIX MOTHBOB, HAIPABJICHHBIX Ha MMOJYYCHHUEC HOBBIX 3HAHWU IO XHUMHH,
HEOOXOAUMBIX IS OOBSICHEHUSI HAOIIOAAEMBIX MTPOIIECCOB U SBJICHHI;

5) no3HaBaTe bHONW ¥ UHGOPMAIIMOHHOW KYJIBTYPHI, B TOM YHCJI€ HaBBIKOB CaMOCTOSATEIbHOM
paboTel ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATYypOH, ITOCTYIMHBIMU TEXHUYECKHUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) naTepeca K OOYYEHHIO W IO3HAHUIO, JIFOOO3HATEIILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
€caMo0Opa3oBaHUIO,  HUCCIEAOBATEIbCKOM  JEATENbHOCTH, K  OCO3HaHHOMY  BBIOOpY
HAIPABICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHUIIIEM;

1.4. ®opMupoBaHNs KyJIbTYPbI 310POBbSI

7) oco3HaHusI LIEHHOCTHU KU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K
CBOEMY 30pPOBbIO, YCTAHOBKM Ha 3J0pOBBIH 00pa3 KH3HHM, OCO3HAHUS MOCIEICTBUH H
HENpUSTUS BPEIHbIX TNPUBBIYEK  (YNOTPEONEHHs]  aJKOroJyid, HAPKOTHUKOB, KYpEHHS),
HEOO0XO0IMMOCTH COOJIOACHUS MPaBUJI OE30MAaCHOCTH MpPU OOPALIEHUH C XMMHYECKHMMHM Bellle-
CTBaMU B OBITY U peaibHON KU3HU;

1.5. TpynoBoro BocnutaHnusi

8) KOMMYHUKATHBHOU KOMIIETEHTHOCTHU B 00IIeCTBEHHO TIOJIE3HOM, y4eOHO
MCCJIE0BATENBbCKOM, TBOPUECKOW U JIPYTrUX BUAAX ACSITENbHOCTH; MHTEpPECA K MPAKTHUYECKOMY
u3ydeHuto mnpodeccuid U Tpylda pazIUYHOTO pojia, B TOM YHCIE HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HaHUI o XUMUH, OCO3HaHHOTO BbIOOpA WHJIMBH1yaJIbHOU
TPACKTOPUHU TPOJOJDKEHUsI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOIIIECTBEHHBIX MHTEPECOB U OTPEOHOCTENH;

1.6. DK0JI0rMYECKOro BOCIIUTAHUSA

9) HKOJIOTHYECKH 1IEJIECO00PA3HOr0 OTHOIICHUS K MPUPOJIE KaK MCTOUYHHUKY KM3HH Ha 3emile,
OCHOBe €€ CYIIECTBOBAHMS, MIOHUMAHUS IICHHOCTH 3JI0POBOTO M 0€30macHOro oOpasa KU3HU,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M TICUXMUYECKOMY 3I0POBBIO,
OCO3HAHUS IIEHHOCTH COOJIIOICHUS TIPaBUIJI OE30MaCHOTO MOBEICHUS TIPH PabOTE ¢ BEIIECTBAMHU,
a TaKKe B CUTYaIIUAX, YTPOXKAIOIINUX 37J0OPOBBIO U KU3HHU JIOJICH;

10)criocoOHOCTH TPUMEHSTh 3HAHWS, TOJNTydaeMble NPH HM3YyYCHWH XHMUH, JUIS PEIICHHUS
3a/1a4, CBSA3aHHBIX C OKpYXarolled NPHUPOJHON Cpenoil, NMOBBILIEHUS] YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HaHUS T7100aJIbHOTO XapakTepa SKOJIOTHUECKUX MpoOsieM U MyTed MX pelieHus
IIOCPEACTBOM METOJIOB XUMUU;
11) 9SKOJIOTHYECKOTO MBIIUICHHS, yMEHHS PYKOBOJICTBOBAaTbCS UM B IO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLMATIbHON IIPAKTHKE



Copaepskanue pa3aesioB 1 TeM Y4e0OHOro Kypca
10 kaace (3 4 B Henesnro, Beero 102 4, u3 HUX 3 4—pe3epBHOE BpeM#)

Tema 1. [loBTOpeHue u yriyosjaenue 3Hanui (184)

ATOMHO-MOJIEKYJIIpHOE y4YeHHE. BemiecTBa MOJEKYJISIPHOTO UM HEMOJIEKYJSIPHOTO CTPOEHUS.
KauecTBeHHBII M KOJMYECTBEHHBI COCTaB BewlecTBa. MoliipHas M OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macchl BelecTsa. MoilbHast 10715 ¥ MaccoBast A0JIs DJIEMEHTA B BELIECTBE.
Crpoenue aroma. ArtomHas opOurtans. [lpaBuia 3amosiHEHUs SJIEKTPOHAMM aTOMHBIX
opOutaneii. BasienTHble 3nekTpoHbl. [leproanyeckuii 3akoH. @opMyIHpPOBKA 3aKOHA B CBETE
COBPEMEHHBIX MPEJCTABIEHUNA O CTPOCHUM arToma. M3MeHeHHe CBOMCTB 3JIEMEHTOB U HUX
COEIMHEHUH B IEPHOJAX U IPYIIIAX.

XuMHYecKasi CBsI3b. OJIEKTPOOTPULIATEIBHOCTh. Bunabl xumuueckoil cBsizu. VMoHHast CBA3b.
KoBanentnas HenossipHasi U nojsipHas cBsizb. OOMEHHBIN U TOHOPHO-AKIIETITOPHBII MEXaHU3M
o0pa3oBaHMUsl KOBAJIECHTHOM MOJSAPHOM cBsi3u. ['eomerpusi Mosekynbl. Meraminyeckas CBS3b.
Bonopoanasi cBsi3b. ArperatHble COCTOSIHHMSI BEIIECTBA. THIBbl KPUCTAIUIMYECKUX PEIIETOK:
aTOMHas1, MOJIEKYJIIpHasi, HOHHAs, METAJUIMYECKasl.

Pacuets o ¢opmynam u ypaBHeHUsIM peakiuii. ['a3oBbie 3akonbl. YpaBHeHue Knaitnepona—
MenneneeBa. 3akoH ABorajipo. 3aKOH OOBEMHBIX OTHOIIEHWUH. OTHOCHTENbHAs TUIOTHOCTH
ra3os.

Knaccudukanuss XMMHYECKHX pEaKuil MO Pa3IUYHBIM IPU3HAKaM CpaBHEHUsA. V3MeHeHue
CTENEHU OKUCJICHHUS 3JIEMEHTOB B COEUHEHUAX. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.
Oxucnenne u BoccTaHOBiIEHHE. OKHUCIUTENM U BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOTO
Oananca. [lepmaHranat Kaiausi Kak OKUCIUTEb.

Baxuelimme Kiacchl HEOPraHMYECKUX BEIIECTB. [ €HETHYECKas CBSA3b MEXAY Kilaccamu
HEOpPraHMYEeCKUX coeAnHeHui. Peakuuu nonnoro oomena. ['maponus. pH cpensl.

PactBopbl. CriocoObl BbIpaKeHMsI KOJIMYECTBEHHOTO COCTaBa pacTBOpA: MaccoBas JIOJIs
(IpolleHTHas KOHLEHTpauus), MojspHas KoHueHTpauus. Kommouansie pactBopbl. Oddekt
Tunpans. Koarynsamus. Cunepesuc. KommiiekcHble coenrnenns. CocTaB KOMIUIEKCHOTO MOHA:
KOMILIEKcooOpa3oBarenb, auranasl. KoopannanronHoe uyncino. HomeHkIaTypa KOMIUIEKCHBIX
COCTUHEHUN.

JleMoHCTpALUK.

1. O6pa3ibl BelecTB MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS.

2. Bosronka noja.

3. Onpenenenre KUCIOTHOCTH CPEJbl MPU OMOIIY HHAUKATOPOB.

4. O¢pdexr Tunnans.

5. O6pazoBaHuEe KOMIUIEKCHBIX COETMHEHUH NEPEXOTHBIX METAJLIOB.

JlabopaTopHbIe ONBITHI.

1. Peakuuu noHHoro oOMeHa.

2. CBolicTBa KOJUIOMIHBIX PACTBOPOB.

3. I'maponus conen.

4. IlonydyeHne U CBOMCTBA KOMIUIEKCHBIX COEAMHEHUH.

IIpakTuyeckas padora Ne 1. BoinonHeHue 3KCiepuMeHTAIbHBIX 3a/1a4 110 TEMe
«Peak1inoHHas CIOCOOHOCTH BELIECTB B PACTBOPAX).

KonTtpoubHnas padora Nel no teme «OCHOBBI XUMHUW.

Tema 2. OcHOBHBIE NOHATHS Oprannyeckoi xumuu (134)

[Ipenmer opranuyecko xumuH. OCOOEHHOCTM OpraHMYECKHMX BELIECTB. 3JHAuEHHE
opranuyeckoi XxuMuu. [IpuarHbl MHOTOOOPa3Hsl OpraHU4YEeCKUX BEUIECTB. YTIIEPOJHBIN CKETIET,
€ro TUIBL: IUKJINYEeCKHe, anukianyeckue. KapOouukindeckue U reTepolUKINYeCKUe CKEeNIeThl.
Bunbl cBsizel B MOJIEKyJaxX OPraHMYECKMX BEUIECTB: OJHWHAPHBIC, JBOMHBIE, TPOWHBIE.



W3meHeHue »HEpruu CBsi3eld MEXy aTOMaMH YIJIepoja MPU YBEIUYEHUU KPATHOCTH CBSI3H.
HacplileHHble 1 HEHACHIIIEHHbBIE COSTUHEHUS.

DNEKTPOHHOE CTPOCHUE M XMMHYECKHUE CBS3HM aToma yrieponaa. [ mOpuamszamnus opOuTaiei, ee
THIIBI JUISL OPTAHHYECKHX COCAMHEHHit: SP°, Sp2, Sp. O6pasoBaHue O- U T-CBS3CH B MOJCKYIIAxX
OPraHUYEeCKUX COCIUHECHUM.

OcCHOBHbBIEC TOJOXEHUS CTPYKTYPHOW TEOPUM OPraHUYEeCKUX COCIUHEHHH. XuMHUYecKoe
crpoenue. CtpykrypHas ¢opmyna. CTpyKkTypHas U MpOCTpAaHCTBEHHAs m3omepus. M3omepus
yriaepoaHoro  ckemera. M3omepus monoxenus. MexkiaccoBas — u3oMmepus.  Bunisl
IIPOCTPAHCTBEHHOM M3omMepuu. Ontuueckast nzomepus. ONTUYECKUE aHTUIOIbl. XUPAIbHOCTb.
XupallbHbIE U axUpajibHbIe MOJEKYIIbI.

['eomerpuueckas  uzomepust  (yuc-,  mpanc-uzomepus).  ['omororusi. I'omoutoru.
['omonoruyeckas pasHOCTh. ['OMOI0rHYecKue psiabl.

OnekrpoHHble dddexTel. CrnocoObl 3ammcell peakiuii B opraHudeckord xmmun. Cxema
ypaBHEHHUE. Y cioBuUs npoBeneHus peakiuil. Kinaccudukanus peakiuuii opraHMuecKrux BelecTB
[0 CTPYKTYpHOMY IIpU3HAaKy: 3aMEUICHHE, IPUCOEIAMHEHUE, OTILEIUIEHHE. MeXaHU3MBbI
peakiuii. CriocoObl pa3pbiBa CBs3U yriaepoa-yriaepos. CBoOoaHbIe paguKaibl, HyKICOPHUIbI U
AIIEKTPOPUIIBIL.

Knaccudukanus opraHuueckux BemecTB U peakiuil. OCHOBHBIE KJIAacChl OPraHUYECKUX
coequaenuii. Knaccudukanus opraHM4ecKuX COeIMHEHHH MO (DYHKIIMOHAIBHBIM TPYIIAM.
DNEKTPOHHOE CTPOCHHE OPraHNYeCKUX BellecTB. B3aumMHoe BIMSHME aTOMOB M TPYIII aTOMOB.
WunykTuBHBIE 1 Me3oMmepHbId 3(dexTsl. I[lpencraBnenne o peszonance. Homenkiatypa
OpraHMYECKUX BemlecTB. MexayHapoAHas (cHcTeMaTHYecKas) HOMEHKJIATypa OpPraHu4YecKuX
BEUIECTB, €€ NpHUHUMIBL. PanuoHanpHas HoMeHKIaTypa. OKHCIEHHE U BOCCTAaHOBJICHUE B
OpPraHUYECKON XUMUHU.

JemoncTpanuu. 1. Mozaenu opraHn4eckux MOJIEKYII.

Tema 3. YrueBogopoasl (25 )

A n1 k a H bl. CrpoeHue wMmonekynbl MmeraHa. [loHsatne o koHpopmanusax. OOmas
XapaKTepUCTHKa Kilacca, (U3MYEeCKMe M XMMHUYECKHE CBOICTBa (ropeHue, KaTaIUTUYECKOEe
OKHCIICHHE, TaJOreHUPOBAaHUE, HUTPOBAHMWE, KPEKHHT, MNHUPOIM3). MeXaHu3M peakuu
XJIOpUpOBaHUsI MeTaHa. AJkaHbl B npupoje. CHHTETUYECKHE CIOCOObI MOTYYEHUs aIKaHOB.
Metoel MIOJIy4EHHUS aJIKaHOB u3 AJIKWJITAJIOT€HUI0B (peaxust Bropna),
NeKapOOKCUIMPOBAHUEM COJIEHl KapOOHOBBIX KHUCIOT M DJIEKTPOJIM30M PACTBOPOB COJIEH
KapOOHOBBIX KHCIOT. [IpuMeHeHune ajaKaHoB.

ITu x 1 oankaH b. OOmas xapakTepucTuka Kiacca, (pu3nyeckue cBoicTBa. Bunel
nzomMepuu. HampsokeHHbIE M HEHANPsDKEHHbIE HUKIIBL. XMMHUYECKHE CBOMCTBA LIMKIIONpOIaHa
(ropeHue, TUAPUPOBAHME, NPUCOEAMHEHHUE TaJOT€HOB, TaJlOT€HOBOJOPOAOB, BOJABI) U
[UKJIOreKcaHa (ropeHue, XJIOpupoBaHue, HUTpoBanue). [lomyyeHne UKII0aIKaHOB U3 aJIKaHOB
U IUTaJIOr€HAJIKaHOB.

A 11 k e H bl. O0mas xapakrepuctuka kiacca. CTpoeHHe MOJIEKYNbl dTHIeHa. PU3nuecKue
CBOMCTBAa aJIKEHOB. ['eoMeTprueckas M30MepHUsi AJIIKEHOB. XMMHYECKHE CBOMCTBA AJIKEHOB.
Peakuuu mnpucoeqMHeHMs 1O KpaTHOM CBSI3W — TUAPUPOBAHME, TaJIOTEHUPOBAHUE,
rujiporajoreHupoBanue, ruaparanus. [Ipasuio MapkoBHHKOBa M €ro OOBSCHEHHE C TOUKH
3peHHsl AIEKTPOHHON TeopuH. B3aumoseiicTBrue ajakeHOB ¢ OGpOMOM M XJIOPOM B I'a30Boil (aze
win Ha cBeTy. OKHUCIIEHHE alKeHOB (TOpEeHHE, OKHMCIEHHE KHCIOpPOJOM B MPUCYTCTBHH
XJIOpUAa MaJUIaus, 0 AeHCTBHEM cepeOpa, OKUCIEHUE TOPSIYUM MOJIKUCIEHHBIM pacTBOPOM
nepMaHraHatra kamus, okucieHue mno Baruepy). Ilomumepusanus. Ilonmydenue ankeHOB u3
AJIKaHOB, AJIKWJITAJIOTEHUJIOB U JUTraJloreHaNKaHoB. [[pyMeHeHne sTuiieHa U NponuiIeHa.

A 1 x angwue H bl. Kinaccupukanust 1ueHoBbIX yriieBoAopoaoB. ConpsbKeHHbIE JTHEHBI.
@usnyeckue M XMMHUYECKHE CBOMCTBA AMBUHWIA U u3omnpeHa. 1,2- u 1,4-mpucoennHeHue.
[Tonmumepusanus. Kayuyku. Bynkanuzanus kayuykoB. Pesuna u 50onut. Cunres OyraaueHa u3
OyTaHa M 3TaHOIA.



A 1 x u H b. O0mas xapakrepuctuka. CTpoeHHE MOJEKYNbl aneTwieHa. Pu3nveckue u
XMMUYECKHE CBOMCTBA AJKWHOB. Peaknyy NMpUCOEIWHEHMS TaJOreHOB, raJOr€HOBOIOPOJIOB,
Boabl. ['mapupoBanue. Tpumepusauus u aumepusanus aneTwieHa. KucinoTHele cBoCTBa
QJIKWHOB C KOHIIEBOM TpOWHOW CBA3bIO. Auetwnnabl. OKUCIEHUE aJKHMHOB pPacTBOPOM
nepmanranara kanus. [Ipumenenue aunerwieHa. KapOuaHblii MeTOA IMOJIydyeHUs alleTUIICHA.
ITuponn3 merana. CHHTE3 AIKUHOB JIKUWIMPOBAHUEM ALIETHIINIOB.

A p e H bL. [lonstue 06 apomaruunoctu. [IpaBuno Xrokkens. beH3on — cTpoeHue MOJICKYIbI,
¢busnueckue cpoictBa. ['oMonornueckuit psan Oenzona. M3omepus nu3amenieHHbIX OEH30JI0B
Ha TpUMepe KCWiIoNoB. Peakmuum 3amerieHuss B OEH30JIbHOM sifpe (TaJOreHHpPOBAHUE,
HUTPOBaHUE, aJKWiIupoBaHue). Peakuuu mnpucoenuHeHuss K OeH30dy (THAPUPOBAHUE,
xJjopupoBaHre Ha cBery). OCOOCHHOCTH XWUMHUHU anKwiOeH30y0B. [IpaBuia opueHTauu
3aMECTHUTENIEd B peakUusax 3aMelleHus. bpoMupoBanue M HuUTpoBaHHE Toayosna. OkucieHue
QIKWJIOCH30JI0B PAcTBOPOM IE€pMaHTaHaTa Kamusa. [amoreHupoBaHue ankuiaOEH30JI0B B
O0oKoBYyIO 11enb. Peakius Brop-

na—®duTTHra KaKk MeTroa cuHTe3a anKuWiOeH3070B. CTHUPON Kak NpUMEp HENpenelbHOTOo
apOMATHUYECKOTO COCIMHEHHUS.

[lpupOTHBIEUCTOYHUKHUYTIEBOIODPO A0 B. [IpupoaHblii 1 MOMyTHBIH HEPTIHBIE
ras3bl, IX COCTaB, ucnoiib3oBanue. HedTh kak cMmech yrieBoaopooB. [lepBuunas u BTopuyHas
nepepaborka HegTu. Pudopmunr. KameHHBIH yros.
'eHeTHUUYECKASICBA3ZbBMEXKAYPA3IHUUHBIMUKIACCAMUYTIEBOJOP O
o B. KauecTBeHHbIE peakI[uy Ha HEMPEIEIbHbIE YIIIEBOJOPOIbI.
'anoreHonpouU3BOAHBIEYTJEBOJODP OO B. Peakunu 3amenieHus rajoreHa Ha
TUAPOKCHII, HUTPOIpyIIly, HUaHorpynmy. JlelicTBMe Ha Trajlor€HIPOU3BOJHBIE BOJHOTO H
CIUPTOBOTO pacTBopa Ienouu. CpaBHEHHUE PEAKIMOHHON CIIOCOOHOCTH ajKWiI-, BUHHI-,
¢denmn- u OeH3unranoreHuA0B. Vcrnonb3oBaHue rajgoreH IpOU3BOJHBIX B OBITY, TEXHUKE U B
cunreze. llonstme o0  MarHuHMOpraHMyeckux coeauHeHusx. [lomydeHue  ankaHoB
BOCCTAHOBJIEHHEM

MOJAJIKAHOB MO/I0BOJIOPOJIOM. Maenutiopeanuieckue coeoOuHeHus.

JdemMoHCcTpaumu.

1. bpomupoBaHHE rekcaHa Ha CBETY.

2. 'openue MeTaHa, STUJIEHA, alleTUJICHA.

3. OTHoOlIEHUE MeTaHa, 3TUJIEHA, alleTUIeHa U OeH30JIa K pacTBOpaM IepMaHraHara Kajaus U
OpoMHOH BOJIE.

4. OkucieHne ToIyoJla paCTBOPOM IIEpMaHIraHaTa KaJlus.

5. Ilony4yeHue sTuiieHa peakiuen AeruapaTaiii dTaHoia, aleTuiaeHa —TTUAPOIN30M Kapouaa
KaJIbLIMSL.

6. Ilonyuyenue ctupona AenoiIMMepU3alMed MOIMCTUPOSA U UCIHBITAHHUE €r0 OTHOIIEHUs K
pacTBOpy IepMaHraHaTa Kajus.

JladopaTopublie onbIThl. CocTaBIeHNE MOICNIeN MOJIEKYJT aJIkaHOB. B3anmoielicTBie aJikaHOB
¢ OpomoM. CocraBieHue Moziesie MOJIEKyJI HeMTPeIeIbHBIX COeIUHEHHH.

IIpakTuyeckasi pa6ora Ne 2. CocTaBieHrne MOJIeNICH MOJIEKYJT YTJIEBOOPOIOB.
IIpakTyeckas padora Ne 3. [losydueHne 3TUIIEHA U ONIBITHI C HUM.

KonTtpoubHas padora Ne 2 o teme «YTaeBoaopoab».

Tema 4. Kuciiopoacoaep:kamue opranudeckue coeaunenus (194)

C n u p T 6. HomeHknarypa u uzomepus cnuproB. Tokcuueckoe AEHCTBHE Ha OpraHU3M
MeTaHola M JTaHona. Dusznyeckue CBONCTBA MPEIECIbHBIX OJHOATOMHBIX CIIMPTOB.
XVMMHYECKHE CBOWCTBA CIIUPTOB (KMCIOTHBIE CBOMCTBA, PEAKIIMM 3aMEIEHUs] THIPOKCHIIBHOM
TPYIIIBI HAa TaJOreH, MEXXMOJEKYISIpHAs U BHYTPUMOJIEKYJIApHAs JErUApaTanus, OKUCICHUE,
peaKkIMy YIIIeBOJAOPOAHOTO pajuKana). AJKOroisThl. ['MAponu3, alkuiIupoBaHHE (CHHTE3
npocThIX 3pupoB 1Mo BunbsMmcony). IIpoMmblnieHHbIH cHHTE3 MeTaHoJa. MHOroaTOMHBIE
CHHMPTHL. DTWIEHTJUKOIb U TIUIEpPUH, MX (U3NYECKHe U XUMHuYeckue cBoicTBa. CHHTE3



JUOKCaHa W3 JSTWIEHINIMKONA. TOKCHYHOCTh ATWieHrnukons. KauecTBeHHass peakuus Ha
MHOTOaToMHbIe cUpThI. [IpocThie 3hupbl Kak W30Mepbl MPeAebHBIX OJTHOATOMHBIX CIUPTOB.
CpaBHeHre HX (U3NYECKMX W XUMHYECKUX CBOWCTB €O CHHpTamu. Peakums paciueruieHus
MPOCTHIX 3PUPOB HOJOBOJOPOIOM.

® ¢ H 0 11 bl. HoMeHknatypa u uzomepus. B3anmHoe BiIusHHE Ipynn aTOMOB Ha IpUMeEpe
denona. dusznyeckue U XUMHUYECKUE CBOMCTBa (eHoNa U Kpe3osnoB. KucioTHbie cBoiicTBa
(GeHoNoB B CpaBHEHMH CO CHHpPTaMu. Peakuuu 3amemieHuss B OCH30JIbHOM  KOJIBIIE
(ranorenupoBanue, HutpoBanue). Okucienue ¢enosnoB. KauecTBeHHble peakuuud Ha (PEeHOI.
[Tpumenenue ¢penona.

KapOoHunpHBE€COEAHUHEH U . DISKTPOHHOE CTPOECHUE KAPOOHUIILHON TPYIIIIHI.
Anpreruasl U KetoHbl. dusnyeckue cBoicTBa (GopMmanbaeruia, aneraibIeruja, areToHa.
Ilonamue o Kemo-eHOILHOU — maymomepuu  KaAPpOOHUIbHLIX — coeOuHenul.  Peakuuu
NPUCOECTUHEHUST BOJBI, CIHUPTOB, IIMAHOBOJOpOJa M Tuapocyinbdura Hatpus. CpaBHEHHE
PEaKIMOHHON CIOCOOHOCTH aNbJETHIOB M KETOHOB B pEakUusAX NpucoequHeHus. Peakuun
3aMeIlEHUs] aTOMOB BOJAOpOJa MpU O-YIJIEPOAHOM aroMe Ha ranoreH. Ilomumepusanus
dopmanbieruga u aneranpiaeruna. Cunmes cnupmos 63aumooeicmeuem KapOOHUIbHbIX
coedunenuti ¢ peakmugeom I punvsapa. OkuciieHne KapOOHWIBHBIX coenuHeHuil. CpaBHEHHE
OKHCJICHUS allbJIETUIOB U KETOHOB. BoccraHoBieHHe KapOOHUIBHBIX COCIUHEHUN B CIUPTHI.
KauecTBeHHbIE peakUMM Ha @IbJETHJIHYI0 TIpynmny. Peakyuu anb00nbHO-KPOMOHOBOU
koHOencayuu. Ocobennoctu hopmannie-

runa. Peakuus ¢popmanpaerunaa ¢ peHoIoM.

KapOoHOBB €KHMCIOT Bl. DICKTPOHHOE CTPOCHUE KAPOOKCUIHHOW TPYIIIIHI.
['oMonornyeckuii psJ MNPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Pu3nueckue
CBOICTBa KapOOHOBBIX KHCIOT Ha MPUMEPEe MYPaBbUHOM, YKCYCHOM, MPOMUOHOBOM,
NAJIbMUTUHOBOM U CTEAPUHOBOW KHCIOT. XHMMHYECKHE CBOWCTBA KapOOHOBBIX KHUCIOT.
KucnotHelie cBoiicTBa (MI3MEHEHUE OKPACKU MHIUKATOPOB, PEAKIMU C aKTUBHBIMH METaJlJIaMH,
OCHOBHBIMHM OKCHJIaMH, OCHOBAaHUSIMHU, COJISIMH). VI3MeHeHHe cuibl KapOOHOBBIX KHCIOT IPU
BBEJICHUU JOHOPHBIX U aKLENTOPHBIX 3aMecTUTeNel. B3anmoseiicTBue kapOOHOBBIX KUCIIOT CO
cnupTaMu (peakuus strepudukanun). ['anorennpoBanue KapOOHOBBIX KHCIOT B OOKOBYIO II€TIb.
OcobeHHOCTH MypaBbHHOM KHCIOTHL. BakHelne npeacTaBUTeN! Kiiacca KapOOHOBBIX KHUCIIOT
U ux npumeHeHue. l[lomydeHne MypaBbUHOM U YKCYCHOM KHCJIOT B HPOMBIIIJIEHHOCTH.
Beicie kapOoHoBble KucnoThl. lllaBeneBas KucioTa Kak HpeACTaBUTENb JTUKapOOHOBBIX
kucioT. [lpencraBieHue o HeMpenenbHBIX M apOMAaTHYECKUX KHciIoTaX. OCoOEHHOCTH HX
CTPOEHUS U CBOIMCTB. 3HaUeHUE KapOOHOBBIX KUCIIOT.
OYHKUMOHAIbHBENPOU3IBOJHBEKAapOOHOBH XKHUCIOT. [lonydenue
XJIOPAHTUAPUAOB M AaHTHJIPUIOB KHUCIOT, UX Tuapoiu3. [lomyueHue CIOXKHBIX 3(PHPOB ¢
HCIIOJIb30BAaHUEM XJIOPAHTUIPUIOB U AHTUAPUIOB KHUCIOT. CIOXKHBIE 3(PUPHI KaK H30MEpPHI
KapOOHOBBIX KuCJIOT. CpaBHeHHE (U3NYECKUX CBOWCTB M PEAKIMOHHOW CHOCOOHOCTH
CJIOKHBIX 3(DHPOB ¥ U30OMEPHBIX UM KapOOHOBBIX KMCIOT. [ uIpoiau3 cioxHbIX 3¢upos. CHHTE3
CJIOKHBIX 3(HpoB ¢eHonoB. CioxHble 3(Upbl HEOPraHMYECKUX KHciaoT. Hurpormuuepus.
Amugpl. Conu KapOOHOBBIX KHCIIOT, UX TEPMUYECKOE PA3JIOKEHHE B MPHUCYTCTBUU IIEIOYH.
CuHTe3 KapOOHMIIBHBIX COEIMHEHHUH Pa3ioKeHUEM KaJIbIIMEBBIX COJIe KapOOHOBBIX KUCIIOT.
JdemoHcTpaumu.

1. B3aumoaeicTBie HaTPHUs C 3TAHOJIOM.

. OKucneHue 3TaHoia OKCHIOM MEeJIH.

. I'openue sranona.

. B3aumopeiictBue mpem-0yTUioBOTO CIUPTA C COSTHON KUCIOTOM.

. KauecTBeHHas peakuiis Ha MHOTOAaTOMHBIE CIIUPTHI.

. KauecTBennsbie peakiun Ha GEeHOIbI.

. Onpenenenne anbaeruioB Ipy MOMOIIY Ka4ECTBEHHBIX PEAKIUil.

. OkucrneHue ajabAeru0B IEpPMaHraHaTOM KaJusl.

. I[TonmyyeHnue cioxHbIX 3(hUPOB.
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JlabopaTopHble ONBITHI.

5. CBoOiCTBa ATUIIOBOTO CIUPTA.

6. CBolicTBa IIMIEPUHA.

7. CroiictBa (eHona. KauecTrBeHHBIC peakiiuu Ha (EHOJBI.

8. CBoticTBa popmanuHa.

9. CBolicTBa YKCYCHOU KHUCITOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTuyeckasi padora Ne 4. [Tonyyenue OpomdTaHa.

IIpakTnyeckas padora Ne S. [lonydyeHue aneroHa.

IpakTnyeckas padora Ne 6. [loryyeHrue ykCyCHOM KUCIIOTHI.

IIpakTyeckas padora Ne 7. [lonydyeHue sTunanerara.

IIpakTnyeckass padora Ne 8. PemieHne 5SKCIEpUMEHTAIbHBIX 3aJady IO TeMe
«Kucnopoaconepxaiine opraHMuecKue BEIECTBAY.

KonTpoasnas padora Ne3 o teme «Kucinopoacoaepsxaiiye opraHi4eCKue BEIIeCTBay.

Tema 5. A30T- u cepocojiep:kaiue coefuHeHus (64)

Humpocoeounenus. Onexmponnoe cmpoenue numpocpynnul. llonyuenue numpocoeourenui.
B3puvisuamule ewjecmea.

A M u H bl. U30Mepust amunHoB. [lepBuuHbie, BTOPUYHBIE U TPETUYHBIE aMUHBI. DU3HYECKUE
CBOMCTBA MPOCTEUIINX aMHUHOB. AMUHBI KaK OpraHnyeckue ocHoBaHus. CoJiM aJIKWIAMMOHMS.
ANKWIMpOBAaHWE W alWJIUPOBAaHHE AaMHUHOB. Peakuuu aMHHOB C a30THCTOM KHCJIOTOM.
ApomaTuyeckue aMuHbl. AHWIMH. B3auMHOe BiMsiHUME TpyHI aTOMOB B MOJIEKYJIE aHUJIMHA.
XUMHYECKUE CBOMCTBA aHWJIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMH 3aMEIICHUSI B apOMaTHYECKOE
SAPO, OKUCICHUE, ayuiuposauue). JJuazocoedunenus. IlonydeHne aMHHOB W3 CIHUPTOB H
HutpocoenuneHui. [lpumenenue annnuna. Cepoopranndeckue coenunenus. [lpencraBnenue o
CepoopraHnyeckux coeauHeHUsIX. OCOOEHHOCTHM UX CTPOCHHS M CBOWCTB. 3Ha4yeHHE
CEpOOPraHUYECKUX COCAUHEHHUI.

I'etepouwukas. Oypad U TUPPOA KaK NPEICTABUTENN MATUWICHHBIX T€TEPOLUKIIOB.
DIIEKTPOHHOE CTpOEHHE MOJIEKYJbI muppona. KucinotHeie cBoiicTBa muppoina. [lupuanH kak
MPEACTABUTEND IECTUWICHHBIX I'€TEPOLMKIIOB. DIEKTPOHHOE CTPOEHUE MOJIEKYJbl MUPUINHA.
OCHOBHBIE CBOWMCTBAa THUPHUANHA, PEAKIMU 3aMEIICHUS C AapPOMATHYECKUM  SIPOM.
[IpencraBinenne 00 wMHOA305Ie, TUPHUIWHE, TMYypPUHE, MTYPUHOBBIX W MHPUMHUIUHOBBIX
OCHOBaAHUSX.

JleMoHCTpALUK.

1. OcHOBHBIE CBOWCTBA aMHUHOB.

2. KauecTBeHHBIE peaKIIMU HA aHWJIHH.

3. AHMJIMHOBBIE KPACUTEIIH.

4. OGpa31bl TeTEPOLMKINYECKUX COSAMHEHUN.

JladopaTropHblie onbIThbl. KauecTBEHHbIE peaKIIuy HA aHUJIMH.

IIpakTuyeckass padora Ne9. PemeHue SKCHEpUMEHTAIBHBIX  33Jad 1O  TeMe
«A30TcozepKallue OPraHuYECKUe BEIIECTBAy.

Tema 6. Buonornyeckn akTuBHbie BemecTBa (144)

Ku p b1 Kak cioXHBIE A(DUPHI TIIHIIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. OMBUICHHE KUPOB.
['unporenusanus >kupoB. Mblla Kak COJIA BBICIIUX KapOOHOBBIX KHCIIOT.

VY riaeBo abl. MoHO- 1 nucaxapuibl. @yHKIIMU YTIIEBOAOB. brosiornyeckas poJib yrieBoJ0B.
['moko3a — (Qu3nyecKkue CBOICTBa, JUHEWHAs W HUKIWYecKas (Gopmbl. Peakiuu TIIOKO3bI
(oKMCTIeHNe a30THOM KHUCIIOTOH, BOCCTAHOBIIEHHWE B IIECTUATOMHBIN CIHPT), KauyeCTBEHHbBIE
peakuu Ha TIIOK03y. bpokeHue rmoko3pl. DpykToza Kak H30Mep TIIOKO3bl. Pubo3a u
ne3okcupubo3a. [lonsamue o enuko3uoax.



Jducaxapuas. Caxapo3a Kak NpeACTaBUTEIb HEBOCCTAaHABIMBAIOIIMX AMCAXapUIOB.
Manvmosa u nakmo3sa, yennobuosa. I'naponus nqucaxapunaoB. [lomydeHue caxapa u3 caxapHou
CBEKJIBI.

[Tonucaxapu sl Kpaxman, rimukores, nemnono3a. KauectBeHHast peakiys Ha KpaxMmait.
I'upponus nonmcaxapuios.

HykneuunoBblekucaoT sl Hykneosuasl. Hykneorunsl. HykienHoBe KUCIOTHI Kak
npupoanbie nonuMepsl. Ctpoenue JHK u PHK. I'uaponn3 HyKI1€MHOBBIX KHCIIOT.
AMUHOKHUCIIO T Bl Kak aM(poTepHble coeAnHeHHs. Peakiuu ¢ KUcI0TaMu U OCHOBAHUSIMHU.
Ob6pa3zoBanue crnoxxHbIX 3¢upoB. [lentuasl. [lenTuaHas cBI3b. AMUIHBIN XapakTep NENTHIHOMN
cBs3u. ['upponus nentunos. benku. [lepBuunas, BropuyHas U TpEeTHUUHAS CTPYKTYpbI OCIKOB.
KauecTBeHHbIE peakiMM Ha OEIIKH.

JdemMoHCTpaumu.

1. PacTBOpUMOCTb YITIEBOIOB B BOJIE U ATAHOJIE.

2. KauecTBeHHbBIE pEeaKIMH HA TIIIOKO3Y.

3. OOpa31ibl aMUHOKHUCIIOT.

Jladboparopubie ombIThl. 11. CBoiicTBa moko3bl. KadyecTBeHHass peakuus Ha TIIIHOKO3Y.
Onpenenenne kpaxmaia B IpoAyKTax nmutanus. 12. [[BeTHbIe peakiuu OSIIKOB.

KontposbHasi pag6ora Ne 4 mo TeMe «A3oTcoiepxkamiue W OHOJOTUYECKH AaKTHUBHBIC
OpraHMYECKHE BELIECTBAY.

Tema 7. BoicokoMoieKyIsipHble coequnenns (44)

[ToHsTHE O BBICOKOMOJIEKYJISIPHBIX BellecTBax. [lomumepusanuss UM NOJUMKOHJCHCALUS Kak
METOJbl CO3JAaHUS MOJUMEPOB. OJnactomepbl. IIpUpoOAHBII M CHHTETHYECKHI Kaydyk.
Cononumepusanus. CoBpeMeHHbIE IUIACTUKM (TIOJMITHIICH, HOJMIIPOIUIEH, MOJIUCTUPOI,
NOJUBUHUIXJIOPH, (TOpOIUIACT, MOJUAITWICHTEpedTANIaT, aKPHI-OyTaIueH-CTUPOIBHBIN
IJIACTHK, TTOJIMKapOoHaThl). [IpupoHbIe M CHHTETHYECKHE BOJIOKHA (0030p).

JdemoncTpanuun. 1. OOpa3ubl miactukoB. 2. Kosiekuus Bosokod. 3. IlonmukxonmeHcamus
ATUJICHIJIMKOJA € Tepe(TaneBoil KUCIOTOM.

JlabopaTopubie onbIThbl. 13. OTHOLIEHNE CHUHTETUYECKUX BOJOKOH K PACTBOpPAM KHUCJIOT U
IeJI0Yei.

IIpakTuyeckas padora Ne 10. Pacno3naBaHue MIacTHKOB.

IIpakTyeckas padora Ne 11. Pacno3HaBaHHE BOJIOKOH.
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Paznen 7. 4 Pacnoznator  passsie | 1.4
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11 kaacce (3 yaca B Hexeno, Bcero 102 yaca)

Tema 1. Hemetasisbl (314)
KnaccudukanuumsHeOpraHM4YeCKHXBEIeECTB. DIEMEHTh METALIB U
HEMeTaJulbl U UX Nojoxxenue B [lepuoauueckoit cucreme.

B o 1 o p o a. [lonyuenne, ¢puznueckne M XUMUYECKHE CBOMCTBA (peakiWy ¢ METAJIAaMH U
HEMeTaJlJIaMH, BOCCTAHOBIICHHE OKCUIOB U coueid). ['uapusl. TornuBHbIE 2IEMEHTHI.
['anoren s O0mas xapakTeprucTuka noarpymnisl. u3ndeckne CBOMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTU HM3MEHEHHUS OKUCIUTEIbHOW AKTUBHOCTU TaJOT€HOB B COOTBETCTBUM C HUX
MOJIOKEHHEM B Tepuojuueckoi Tabmwime. [lopsmok BBITECHEHHS TaJOT€HOB W3 PacTBOPOB
rasorenuioB. OcoOeHHOCTH XUMUU (TOpa. XJIOp — TOIyYeHHE B MPOMBINUIICHHOCTH U
nabopartopuy, peakluuu ¢ MeTalslaMd M HeMeTaliamu. BzaumopeilicTBue Xxjopa ¢ BOAOH U
pacTBopamu 1ienoueil. Kucnopoansie coequnenus xiaopa. [ MmoxiaopuTel, XJI0paT U NepxJiopaTsl
KaK TUNHU4Hble okuciutenu. OcobeHHocTH xuMuM OpoMa M uozaa. KauecTBeHHast peakuus Ha
von. 'anoreHoBso-

JI0pOJibl — MOJY4YE€HHE, KUCIOTHbIE U BOCCTAaHOBUTENIbHBIE CBOMCTBa. CojsiHas KUCIOTa U €€
cosii. KauecTBeHHbIE peakiMi Ha rajJOreHU/1-UOHBI.
DONeMEeHTBHNOATpYyHNNOBKHUCIHOpP O Ia OOmas xapakTepucTUKa MOATPYIIIHI.
dusnueckue cBoilcTBa MpOCThIX BemecTB. O30H Kak ajuIoTpoIHas MOAU(DUKAIUS KHCIOPOJa.
[Tonmyuenue o30Ha. O30H kak oxucaurenb. [lo3uTuBHas W HeraTUBHAs poJib 030HA B
OKpyxaromien cpene. CpaBHEHHE CBOMCTB 030HA U KHciIopoaa. Boxa u nepokcu Bogopoa Kak
BOJIOPOJHBIE COEAMHEHUS KHUCIOpoJa — CpaBHEHHME CBoMcTB. Ilepokcua Bopopoga Kak
OKHUCJIUTEb U BOCCTA-

HoBUTeNb. [lepokcunpl MetamnoB. Cepa. Amnorponust cepbl. PU3NYECKHE U XHUMUYECKUE
CBOWCTBa cepbl (B3aMMOAEHUCTBHE C METAUIaMH, KHCIOPOJOM, BOJOPOAOM, pacTBOpaMu
miesoued, KHUcIoTaMu-oKuciutensimMu). CepoBojopo]y — MOJNY4YeHHE, KHUCIOTHbIE U
BoccTaHoBUTENbHBIE cBoiicTBa. Cynbpuasl. CepHHUCTBIE Ta3 Kak KHCIOTHBIH  OKCHI.
OkuCIUTENbHBIE U BOCCTAHOBHUTENIbHBIE CBOMCTBA CEPHUCTOrO Trasza. [lomydeHue cepHUCTOrO
rasa B INPOMBIIIJIEHHOCTH U JabopaTtopuu. CepHucras kuciaora u ee conu. CepHbli aHTUIPUI.
CepHas kuciora. CBoiCTBa KOHIIEHTPUPOBAHHON U pa30aBICHHON CEpHOW KHUCIOTHI. [leficTBue
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI Ha caxap, MeTayibl, HEMEeTaJlIbl, CYIb(UIBL
TepMuueckas ycroiiunBocTh Cyib¢aToB. KauecTBeHHas peakiiys Ha CEpHYIO KUCIOTY U €€ COJIU.
Tuocepnas kucnioma u muocynosghamol.

A3o0TuHuerocoenuHEeHHu s. JJIeMEeHTbl NOoArpynnsl azora. O0Imas XxapakTepucTUKa
noarpynnsl. @Puznyeckue CBOMCTBA NPOCTBIX BemecTB. (CTpoeHMe MOJIEKYJbl —a30Ta.
duznyeckue M XUMHYECKHME CBOMCTBa a3oTa. [losiydyeHue a3oTa B NPOMBINUICHHOCTH U
nabopatopuu. Hutpunel. AMMHak — ero noigy4yeHue, GU3NUECKHe U XUMHYECKUE CBOWCTBA.
OCHOBHBIE CBOMCTBA BOJHBIX pacTBOpOB amMMuaka. Conun ammoHus. [loBenenue coneir aMMOHUS
IIpYM HarpeBaHuM. AMMHAK Kak BOcCTaHOBMTENb. IIpumeHenune ammmaka. OKCHABI a30Ta, UX
noimydyeHue u cBoiictBa. Oxcupa azora(l). Oxucnenume oxcuma azora(ll) xkuciaopomowm.
Humepusanus okcuaa azota(IV). AzoTtucras kucinoTta u ee coau. HUTpUTBHI Kak OKHCIUTETH U
BOCCTAHOBUTENU. A30THas KHUCJIOTa — (QU3NYECKUE M XUMHYECKHE CBOMCTBA, IOJy4YECHHUE.




OTHolleHHE a30THOW KHUCIOTBI K MeTa/llaM M HEMeTajylaM. 3aBUCHUMOCTb IPOAYKTa
BOCCTAHOBJIEHHMSI a30THOM KHCJIOTHl OT AKTHUBHOCTHM METaUla M KOHILIEHTPAllMU KHUCIIOTHI.
Tepmuueckass yCTOWYMBOCTb HUTPATOB.

dochpopuerocoeauHeHHu 1. Amtorponus pochopa. Xumudeckue cBoicTBa Gocdopa
(peakuuu ¢ KHCIOpPOJAOM, TajOreéHaMM, METaIaMH, CJIOKHBIMHU BEIIECTBAMHM-OKHUCIUTENISIMU,
mienoyamu). Tlomydyenue u npumenenue dochopa. @ochopubiii anruapua. OprodochopHas u
metadocopHas KUCIOTH U uX conu. KauectBennas peakuus Ha oprodocdatsl. Paznoscenue
opmodghocghopnoii kucromwl. Ilupogpocpoprasn kucnoma u nupoghocgpamoi. @ochunsl. DochuH.
Xnopuowt pocpopa. Oxcuo gpocpopa(lll), pocpopucmasn xucnoma u ee conu.

Y raep o a Amnorponus yriepona. CpaBHEHHE CTPOCHUS U CBOMCTB rpaduTa M anMmasa.
QymnnepeH Kak HOBas MoOJeKyisipHas ¢opma yriepoaa. I'paden kak MoHOCHOW rpadura.
VYriepoaHple HAHOTPYOKH. YTOJb. AKTHUBHPOBAaHHBIM yroyib. ApacopOrus. XuUMUYECKHE
cBoiictBa yrisa. KapOouael. ['maponus kapOupa kxanbiuss W KapOumga amomunms. KapOumbt
MEPEXO/IHbIX METAJUIOB KaK CBepXHpouHble Martepuanbl. Oxcuabl yriepoga. OOpazoBaHue
YyrapHoro ra3a IpH HENOJHOM CTOpPaHHMU YIJIA. YTOJIb M yrapHbI ra3 Kak BOCCTaHOBUTEIIU.
Peakuus yrapuoro rasa c pacruiaBamu mesiodeil. CuaTe3 popMHATOB U OKCANATOB. Y TIEKUCIBIN
ra3. YroJyibHas KucjaoTa u ee cosu. [loBeneHne cpeqHuX U KUCIbIX KapOOHATOB IPU HAarpEBaHUU.
K p e m 1 u #1. CBoiicTBa mpocToro BemiectBa. Peakiuu ¢ XJIopom, KUCIOPOJOM, paCTBOpaMHU
miesoued. OKcUI KpeMHUS B IIPUPOJIEe U TexHUKe. KpeMHueBble KUCIOThI U UX coiu. ['uaponus
cunukaToB. CuiaH — BOJOPOJIHOE COSAMHEHUE KPEMHHUSI.

b o p. Oxcup 6opa. bopuas kucnora u ee conu. bypa.

JMemounctpanuu. 1. ['openne Bogopoaa. 2. [Tonydyenue xyopa (onbIT B mpodupke). 3. OObITH ¢
OpomHoOI Bomoil. 4. OkucaUTENbHBIE CBOICTBA pacTBOpa rumnoxjopura Hatpus. 5. [lnaBnenue
cepel. 6. ['openne cepsl B kuciopoje. 7. BzaumopelictBue xeneza ¢ cepou. 8. ['opeHue
cepoBosopona. 9. Ocaxaenue cyiabpumoB. 10. CpoiictBa cepuuctoro rasza. 11. [lelicTBue
KOHIIEHTPUPOBAHHOMN CEpHON KUCIOTHI HA MEIb U caxapo3y. 12. PacTBopeHune ammuaka B BOJE.
13. OcHoBHBIE CBOMcTBa pacTBopa ammuaka. 14. Katanutuyeckoe okuciieHHe aMmuaka. 15.
[Tomyuenue okcuna azora(ll) u ero okucnenue Ha Bo3ayxe. 16. JleiicTBre a30THOM KHUCIOTHI Ha
mens. 17. l'openne pocdopa B kucnopone. 18. IlpeBparenue kpacuoro gocdopa B Oemblii U €ro
cBeueHue B TemMHoTe. 19. B3aumoneiictBue ¢ocdopHoro anruapuna ¢ Bogoil. 20. OOpasiisl
rpadura, anmasza, kpeMHus. 21. I'openue yrapHoro rasza. 22. TyiieHue miaMeHu YrieKUCIbIM
razoM. 23. Pa3znoxeHue mpamopa.

JladopaTropublie onbIThl. 1. [Tonyuenue xiopa U u3ydeHue €ro CBOMCTB. 2. O3HaAKOMJIEHUE CO
CBOWCTBaMHM XJIOpcoJepKalux otoenuBareneil. KauecTBeHHast peakuys Ha rajJoreHU-UOHbI. 3.
CgoiicTBa Opoma, mona u ux coseil. Pasnoxkenue nepokcuaa Bojgopona. OKucIeHUE HOAU-
MOHOB IEPOKCHJIOM BOJOpOJA B KHCIOW cpene. 4. M3yueHue CBOWCTB CEPHOM KHUCIOTHI U €€
cosieir. 5. M3yueHue CBOWMCTB BOJHOTO pacTBOpa ammuaka. 6. CBoiicTBa cojied aMMOHUS.
KauectBennast peakuuss Ha ¢ocdar-uon. 7. KadecTBeHHas peakuus Ha KapOOHAT-HOH.
Pasnoxenne runpokapOonara Hatpusl. 8. McnbiTaHue pacTBOpa CUIMKaTa HATPUS UHAUKATOPOM.
9. O3HakoMJIeHHE C 00pa3LaMH MIPUPOTHBIX CHIINKATOB.

IIpakTuyeckasi padora Nel. [Tomyyenue Bogopoa.

IIpakTyeckas padora Ne 2. [losnydyeHne XJI0poBOIOPOAA U COISTHON KUCIIOTHI.
IIpakTuyeckas padora Ne 3. [lonydeHne ammuaka U U3y4yeHUE €r0 CBONCTB.

IIpakTyeckas padora Ned. [lonydeHue yriaekucioro rasa.

IIpakTuyeckas padora Ne 5. BoinonHeHue skcniepuMeHTaNIbHBIX 3a/1a4 110 TeMe «Hemeramibiy.
KonTpoubsnas padora Nel o reme «Hemeramibi.

Tema 2. Metaisl (304)

ObmuitoO30pdNIeMeHTOB—MEeETalao B. CBoCTBAa MPOCTHIX BELIECTB-METAJLIOB.
Mertammyeckue Kpucraanueckue pemerkd. CriaBbl. XapakTepHCTHKa Hanbosiee M3BECTHBIX
crutaBoB. [lomyuenue u npuMeHeHEe METaIOB.



[MlenoudHBIEMETal Ib— OOIIAasl XapaKTEPUCTUKA MOATPYIIIII, XapaKTEPHBIC PEaKIIUU
HaTtpust ¥ Kaius. CBOMCTBA MIENOYHBIX MeTauioB. [lomyyenue mienoyneix meramioB. Coma u
CIKHAN

HaTp — BAa)KHEWILIME COEIMHEHMs HATpus. bepuiunii, Marauii, EI0YHO3EMEIbHbBIE METAJUIBL.
Marnuii ¥ KajnblMid, MX OOINas XapaKTepUCTUKa Ha OCHOBE MOJIoKeHus B llepuommueckoi
cucreme annementoB /. M. MenneneeBa u crtpoeHust aromoB. [lomydenue, ¢uszuueckue u
XMMHUYECKHE CBOMCTBA, NMPUMEHEHUE MAarHus, KalblUsi M HMX COEAWHEHHHA. AMQOTEpPHOCTH
okcuaa W rujapokcuna Oepwmnus. JKecTKocTh BOIBI U CHOcoObl ee ycTpaHeHus. Okpacka
IUIAMEHHU COJIIMHU IIEJIOYHBIX U 111€JI0YHO3EMEBbHBIX METAJIJIOB.

A 10 M u H U i PacnpoctpaneHHOCTs B mpupoje, Gpu3nMueckue M XUMHUYECKHE CBOMCTBA
(oTHOLIEHUE K KHUCIOPOJY, TaJlor€HaM, pacTBOpaM KHUCJIOT U ILIEN0YEH, altOMOTEPMHUS).
AMdotepHocTh okcuaa u runapokcuna amomunug. Conu amomunus. [lomHoe pasnokeHnue
BOJIOM CoOJIell alfOMHUHHUSI CO CIa0BIMU JIByXOCHOBHBIMHM KHCIOTaMH. AJIFOMUHATBHl B TBEPIOM
Buje U B pactBope. Ilpumenenue amomunus. CoeouHeHus amOMUHUAL 6 HUBWUX CMENeHsX
OKUCTIeHUS.

OnoBowucBHH e U Du3nyeckue U XUMHUUYECKHE CBOWCTBA (pEaKUUU C KUCIOPOIOM,
kucioramu), npumerenue. Conu onoa(ll) u ceunna(ll). CBUHIIOBBIN aKKyMYJISITOD.
MetannbsnoO6O0O4YHBXTOOAT Py OcoOEHHOCTH CTPOCHHUS aTOMOB MEPEXOIHBIX
METaJIJIOB.

X p o M. duzuueckre CBONCTBAa, XMMHYECKHE CBOICTBa (OTHOIIEHHE K BOASHOMY TMapy,
KHUCIIOPOZly, XJIOpY, pacTBopaM KHCJIOT). V3MeHeHHE OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIX U
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THJIPOKCHUJOB XpOMa C POCTOM CTEHNEHU OKHCIICHHUS.
Amodoreprbie cBoiicTBa okcuga U ruapokcuna xpoma(lll). Oxkucnenue comneit xpoma(Ill) B
XpoMartbl. B3anmHble Nepexonbl XpoOMaTOB M JUXPOMATOB. XpoMaTbl M JUXPOMAThl Kak
OKHUCJIUTEIH.

Ma pranen— (usnueckue U XUMUYECKUE CBOMCTBA (OTHOIICHHE K KHCIOPOAY, XJIOPY,
pactBopam kuciot). Okcua mapranua(lV) kak okucnurens u karanuzarop. [lepmanranar kamus
KaK

okucnutensb. Maneanam(VI) kanus u e2o ceoticmaa.

K e 1 e 3 0. Haxoxnenue B npupoje. 3HaueHHE jKee3a JUisl OpraHu3ma 4yenoBeka. Pusnyeckue
cBoiictBa kenme3a. CmiaBel kene3a € yriiepoJoM. XHMHYECKHE CBOMCTBA  Kene3a
(B3aMMOJIEUCTBUE C KHUCIOPOJIOM, XJIOPOM, CEpOH, yriieM, KUCIOTaMH, PacTBOpaMH COjei).
CpaBHEHUE KHCIOTHO-OCHOBHBIX M OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB T'MJIPOKCH]IA
xene3a(ll) u runpokcuna xeneza(Ill). Conu xenesa(Il) u sxene3a(Ill). Meroas! nepeBona coneit
xkene3a(ll) B

conu sxene3a(Ill) u o6parno. OxucnurenspHbe cBolicTBa coequHeHmit xene3a(lll) B peakmusx ¢
BOCCTAHOBUTEISIMM (MOIUAOM, Menbto). lluaHuanble KoMmruiekchl »kene3a. KauecTBeHHbIE
peaxiuu Ha noHsbI xkeneza(ll) u (11I).

Me 1 b. Haxoxnaenue B npupoae. @usznyeckue U XMMUYECKUE CBOMCTBa (B3aMMOJEICTBHE C
KHCIIOPOJIOM, XJIOPOM, cepoid, kuciotamu-okucnutensmu). Conu meau(ll). Menusiii kymopoc.
Ammuakatel Meau(l) u menu(Il). Ilomyuenue oxcuaa menu(l) BoccTaHOBIEHHEM THUIPOKCHIIA
meau(Il) rmroko30ii.

Cepe Op o Dusnueckue U XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C CEPOH, XJIOPOM,
KHCIOTaMU-OKHcTuTe s IMu). OcakJeHre OoKcujaa cepedpa Mpu JIEHCTBUM IIEJIOYM Ha COJIU
cepebpa. AMMuakaTsl cepedpa kak okucinuTenn. KauecTBeHHas peakiusi Ha HOHBI cepedpa.
301 0T 0. dusnueckue U XMMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE C XJIOPOM, «IIAPCKOMN
BO/IKOI». CrI0cOOBI BBIJIEIEHHS 30J10Ta U3 30JI0TOHOCHOM MOPOIBIL.

Il 1 1 k. Pu3nyeckue U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TaJOr€HaMH, KUCIOPOJIOM,
CEpOoii, paCTBOPAMH KUCJIOT U MIeo4eii). AM(GOTEpHOCTh OKCH/IA U THAPOKCHA ITUHKA.

P 1y T5. [IpencraBnenue o cBOMCTBAX PTYTH U €€ COEAMHEHMSIX.

Jdemoncrpanuu. 1. Komreknusa mertammos. 2. Komnekuus munepanoB u pya. 3. Kosmteknus
«Amomunuity. 4. Komneknus «0Kene3zo u ero cruasel» 5. BzaumoaeiictBue HaTpust ¢ BOAOHU. 6.



OkpaiMBaHve TIJIaMEHU  COJISIMH  IIEJNOYHBIX M IICJIOYHO3EMENbHBIX  METAJJIOB. /.
BzaumoneiictBue kaneiug ¢ Bonod. 8. IlmaBnenune amomuuusg. 9. BzaumonelcTsue aTrOMUHUS
co menousto. 10. B3aumopeiicTBue xpoMa C COJIIHOM KuCIOTOM 0e3 pocTtyma Bo3gyxa. 11.
Ocaxnenue ruapokcuna xpoma(lll) u oxucinenue ero mepokcuaoM Boaoponaa. 12. Bzaummubie
[IepPEX0/ibl XpOMATOB U AUXpoMaToB. 13. Paznoxkenue nuxpomara amMmmoHus. 14. AmoMoTepMus.
15. Ocaxxnenne ruapokcuna xeneza(lll) u okucienne ero Ha Bo3ayxe. 16. Beigenenue cepedpa
U3 €ro COJIEN JEUCTBUEM MEJIH.

JlaGopartopHbie onbIThl. 10. OkpanmBaHue MmiaMeHu COSIUMHEHUSMH IIEJIOYHbIX METAILIOB. 11.
O3HakoMJIeHHE C MHUHEpajaMd W BaXKHEHIIMMHU COCJAMHEHHUSIMU IIEJIOYHBIX METaJoB. 12.
CpolicTBa COCIMHEHUW IIEJIOYHbIX MeTauioB. 13. OkpammBaHue IIJIAMEHH  COJSIMH
HIeJI0OYHO3eMeIbHBIX MeTawioB. 14. CoiictBa MarHus M ero coeauHenuil. 15. CpoiicTBa
coenuHenuy kaiapnusg. 16.Kectkocts Bompl. 17. B3auMonelcTBre alOMUHHSA C KHUCIOTAMH U
nienouamu. 18. AMdorepHbie cBoiicTBa ruapokcua anromunus. 19. Ceoticmea onosa, ceunya u
ux coeounenuti. 20. CoiictBa coneid Xxpoma. 21. CBoicTBa MapraHia U €ro COCIUHCHHH. 22.
N3yuenne munepaiioB xenesa. 23. CBoliicTBa xene3a. KauecTBeHHbIE peakliiy Ha MOHBI XKelle3a.
[Tonyuenue oxcuma menu(l). 24. CpoiicTBa menu, ee CIUIaBOB U coenuHeHuil. 25. CoiicTBa
MUHKA U €r0 COCTUHEHUH.

IIpakTuyeckas padora Ne6. [Tonydenne roppkoit coiau (CEMUBOAHOTO CyJib(haTa MarHus).
IIpakTuyeckas padora Ne 7. [losnydueHne alfoMOKaIMEBbIX KBAaCIIOB.

[IpakTuyeckas padora Ne8. BrimonmHeHHe SKCepUMEHTANBHBIX 3aqad mo Teme «MeTamisl
TJIABHBIX MOATPYIII.

IIpakTuyeckas padora Ne9. [lonyyeHue meaHOro Kynopoca.

IIpakTuyeckas padora Nel(. [Tomydenue xene3HOro Kyrnopoca.

IIpakTuyeckas padora Ne 11. BrinosHeHne SKCepUMEHTANBHBIX 3a7a4 1Mo TeMe «MeTamibl
OOOYHBIX MOATPYIIII».

KonTpoasnas padora Ne 2 o teme «MeTaib».

Tema 3. Ctpoenue atoma. XumMuieckas cBsi3b (84)

CrpoenueartoMa Hykimuael. M3oronsl. Tunsl pagnoakTuBHOro pacnaaa. TepMosaepHbIi
cuHres3. [TomyyeHne HOBBIX 37eMeHTOB. SaepHble peakiuu. CTpoeHue IEKTPOHHBIX 000JI0UYeK
atoMmoB. [lpeacraBnenue o kBaHTOBOW MexaHuke. KBaHTOBbIe umncia. ATOMHbBIE OpPOWUTAIH.
Paguyc aToMa. D1eKTpOOTpULATENBHOCTD.

XU MUYECKasac B A3 b. Bugel xumuueckon cBs3u. KoBaneHTHas cBsI3b U €€
XapaKTEePUCTUKHN (JAJMHA CBS3M, MOJSIPHOCTh, MOJSPU3YEMOCTb, KpPAaTHOCTh CBs3M). MoHHas
cBs3b. MeTaminueckas CBA3b.

CtTpoeHnunertTBepaBs X T e g Kpucrammueckue nu amoppusie tena. Tumsl
KPUCTAJUIMYECKUX  PEIIETOK METAUIOB M  HMOHHBIX COCIMHEHHMH. MEXMOIEKyIsIpHbIE
B3auMoaelcTBusA. Bogopoanas cBs3s.

JMemoncrpauun. 1. Kpucramnmaeckue pemerku. 2. Moienu MOJIeKyI.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKHX peakuuii (174)
TennoBondsPpPeKTXUMUUYECKOHNDPEAaKI U U DHIOTEPMUUYECKHE U
sK30TepMHuUeckre peakimu. 3akoH ['ecca. Temmora oOpa3oBaHHs BEIIECTBA. DHEPTUS CBS3H.
[Tonstue 06 sHTambnuu. IlonsTHe 00 »HTponuH. BTOpoil 3aKOH TepMOAMHAMUKU. DHEPrus
['n6G6ca 1 KpuTepUn CaMONPOU3BOJILHOCTH XUMHUUECKON pEeaKIIiH.
CKOpPOCTBXMMHUUYECKUXpEAaKIHUMWHU e 3aBUICUMOCTb OT IPUPOJIbl PEArMPYIOIIHNX
BEIIECTB, KOHLIEHTPALlUM pEareHTOB, TEMIIepaTypbl, HaIW4Ms KaTalu3aTtopa, IUIOHIaau
MOBEPXHOCTH pEarupyrolux BellecTB. 3akoH aelcTByromux wmacc. IIpaBuino Baut-T'odda.
[TonsiTue 00 SHepruM akTUBAUUU U 00 3HEpreTMyeckoM mpoduse peakuuu. ['OMOreHHbI U
reTeporeHHbpl Katanui. lIpuMepsl KaTalUTUYECKHMX IIPOLECCOB B TEXHUKE M B IKUBBIX
opranusmax. @epMeHThI Kak OMOJIOrHYeCKre KaTalu3aTophl.



OO6GpatumMblepeaxkxnuu Xumuueckoe paBHosecue. [Ipunnun Jle Hlarense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. KoncranTtel auccoumaruu. Pacuer pH pactBOopoB
CHJIBHBIX KUCIIOT U 1ienouel. /lpouzeedenue pacmeopumocmu.
PasnakTuBHOCTHUMETaamao B. [lIoHaTHe 0 cTaHAaPTHOM AJIEKTPOJHOM IMOTEHUHATIE U
AJNIEKTPOJIBIKYIICH CUiIe peakiuu. XUMUYECKHEe UCTOYHUKHM TOKA: raJibBAHUYECKUE 3JIEMEHTHI,
AKKyMYJISITOPbl M TOIUIMBHBIE 3JIEMEHTBHI. OJIEKTPOJU3 PACIUIABOB U BOJHBIX PacTBOPOB
AIIEKTPOJIUTOB. 3AKOHbI INEKMPONU3A.

JleMoHcTpanuu. 1. DK30TepMUYECKUE U IHAOTEPMUUYECKNE XUMUUECKUE peakuuu. 2. TernnoBsle
SIBJICHUSI TIPU PACTBOPEHUU CEPHOM KUCIOTHI U aMMUAYHOUM CeaUTphl. 3. 3aBUCUMOCTb CKOPOCTH
peakuuy OT HPHUPOAbI BEIIECTB HA NPUMEpPE B3aMMOJCHCTBUS PACTBOPOB PA3JIMYHBIX KHUCIOT
OJIMHAKOBOM KOHIIEHTPAIMU C OJIMHAKOBBIMU KYCOYKaMHU (TpaHyJsiaMH) LIMHKAa W OJUHAKOBBIX
KYCOYKOB pa3HbIX METalIOB (MarHus, LIMHKA, >Kejle3a) C PacTBOPOM COJISHOM KHCIOTHL. 4.
B3aumoseiicTBue pacTBOPOB CEPHOM KHCIOTHI C PACTBOPAMHU THOCYIb(aTa HATPUS Pa3TUIHON
KOHLIGHTpallMu M Temneparypbl. 5. Pa3noxeHune mnepokcuaa BOAOPOJAa €  IIOMOIIbIO
HEOPTaHMYECKUX KATAIN3aTOPOB U MPUPOTHBIX OOBEKTOB, COJIEPIKALINX KaTasasy.
JlaboparopHbie onbITbl. PakTOpPbI, BIMSIIOLIME HA B3aUMOJCHCTBUE METajla C PacTBOpaMu
KUCJIOT. CMENIeHHEe XUMHUYECKOTO PAaBHOBECHUSI MPU YBEIMYECHHHM KOHIIEHTPAIMM pPEareHTOB W
poayKToB.26. Karanutuueckoe pa3iokeHHue MepoKkcuia BOAopoaa

IIpakTnyeckas padora Nel2. CKopocTh XUMHUUECKON PEAKIIUHU.

IIpakTuyeckas padora Nel3. Xumuyeckoe paBHOBECHE.

Kounrtpoabnas padora Ne3. Teoperrnueckue OCHOBBI XUMUH.

Tema 5. Xumuueckas TexHosiorus (74)
OcHOBHBENpPpUHIOUNDBXUMHUUECKOWNTeXHOonoruu. llpoussoncreocep
HO M KHCJ O T bl KOHTAKTHBIM clIOCOO0OM. XuMuU3M mnpoiiecca. Chipbe JIJ1s1 TPOU3BOACTBA CEp-
HOU KHMCIIOTHI. TexHoIornueckas cxema rnporecca, IpoLecChl U anmnaparsl.
[IpousBoacTBOAaMMHU aKa XuMmMusM npouecca. OnpeneneHre onTUMaIbHbIX YCIOBUI
IIPOBEAEHUS peakunu. [[puHINI NUPKYISAIUN U €ro peann3anus B TEXHOJIOTMYECKON CXeME.
MeTannypru 4 Uepnas meramnyprus. JlomeHHsli mpouecc (CbIpbe, YCTPOHCTBO TOMEHHON
ey, XUMH3M Tpotecca). [Ipon3BoJCcTBO cTany B KUCIOPOJIHOM KOHBEPTEPE U B AJIEKTPOIIEUaX.
OpranuueckuiicuHTe 3. Cunmesvl Ha ocHoge cunmes-2a3a. IIpon3BoACTBO METaHOA.
OKkoorus u npobiieMa oXpaHbl OKpyXkaroleil cpenibl. 3eJeHas XUMHUSL.

JemoncTrpanuu. 1. Ceipbe 17151 NPOU3BOACTBA CEPHOM KUCIOTHL. 2. Mojenb KUISALIETro CIosl.
3. XKene3nas pyna. 4. O6pasiibl CIUIaBOB XKeje3a.

Tema 6. Xumus B ObITY H Ha ciryk0e odomecrsa (94)

Xumus numu. Kupsel, Oenku, yrieBojbl, BUTaMUHbL. [IuieBbie 100aBKH, UX KiaccH(pUKaIMS.
3ampeleHHble M pa3pellieHHble NHIneBble no0aBku. JlekapcTBeHHble cpencTBa. Kpacku u
nurMeHThl. [IpuHIUNBI OKpamuBaHus TKaHed. Xumus B ctpoutenscTse. LlemenT, Oeton. Ctekio
U Kepamuka. TpaJuIMOHHBIE U COBPEMEHHBIE KE€paMHUYECKHEe MaTepuainsl. CBEpXIpOBOASILAs
kepamuka. boiToBas xumus. OrOenuBaromue cpeactBa. XHMHS B CEIbCKOM XO34HCTBE.
WNucektnumasl u mnecturuasl. CpenacrBa 3amuthl pacTeHuid. Penemnentsl. OcoOeHHOCTH
COBPEMEHHOM Haykh. MeTonoJorusl HaydyHOro uccienoBanus. [Ipogeccus  xumuxa.
Mamemamuueckasn Xumusi.

[Touck xumuyeckoit nuundopmanuu. Paboma c 6azamu OaHHbIX.

HNemoncrpauuu. 1. ITumessie kpacutenu. 2. Kpamenue Tkanei. 3. OtOenuBanue TkaHeu. 4.
Kepamnueckue marepuansl. 5. L[BeTHble cTekna. 6. Komneknusa « TommmBo u ero BUIB.
JlabopaTopHbie onbIThl. 27. 3HAaKOMCTBO C MOIOUIMMHM CpPEICTBaMHU. 3HAKOMCTBO C
orOenuBaromumu cpenctsamu. 28. Kien. 29. 3HakOMCTBO ¢ MUHEpaJbHBIMH YAOOPEHUSIMU U
U3Y4YEHUE UX CBOMCTB.

Kounrpoannas padora Ne 4. toroBast KoHTpoJpHas paboTa.



B yenax ocywecmenenua monumopunza Kauecmea oo0uyeo0pazoeamenvHoil N0020MoEKU 6
MEOY COII Ne 20 ¢ 10-11 knaccax 6sooumcsa 3auemHas cucmemda, KaK 00Ha u3 gopm
00beKMUGHOI OUEHKU YPOGHA 0OYUEHHOCIU YUAU{UXCA.

MaTepI/IaJ'[LHO — TeXHHYECKoe o0ecreueHune 06pa30BaTeJ’ILHO]7[ JAECATECJIBHOCTH

TexHuueckue cpencTaa
1. KomIutekT 1abopaTopHOTo U IEMOHCTPAITMOHHOTO 000PYTOBaHUS JIJIsi KAOMHETa XUMHH
4.Mopenu KpUCTAIUIMUECKUX PELIETOK

5. Kommiekt 1ab0opaTOpHOTO W JIEMOHCTPAIMOHHOTO OOOPYAOBaHUS Ui JIaOOPAaTOPHBIX
pabot(HITHJI)

YuebHo-MeToanyecKas JIUTeEpaTypa:
1. Joponbkun B.H. Heopranuueckas xumus. [logroroska k EI'3.10-11 kimaccel. 3aganus u
pemenus. TpenupoBouHas Terpanab. - Pocros v//1: Jlernon,2017.

2. Howommuckuii .., HoBomuackas H.C. Xumus 10 knacc npouiIbHbINA yPOBEHb.
YueOHuk 1 001eo0pa3oBarenbHbIX yupexaeHuit 2e uzganue— M.:000 «Pycckoe
CJIOBO - yueOHHK», 2014 T.

3. Hoommuckuiit M.H., Hopommackas H.C. Tumnel XUMU4YECKHX 3a1a4 U CIIOCOOBI UX
pemenus. 8-11 kiacc. Yuebnoe nocodue 1 odeodpazoBarenbHbIX—M.:000
«Pycckoe croBo - yueOHuK», 2014 1.

4. Hosomunckuit 1.1, Hoommuckas H. C. [lepexoanble 3€MEHTBI M UX COSTUHEHUS:
Teopusl, yIPaKHEHUs, TECThI, 3a/1a4M, PEIICHUs: TOCOOHE sl CTApIIEKIACCHUKOB U
aburypuentoB — Kpacunonap: Coser.Ky6ans, 2006r.

5. Pamenkwmii A.M., I'opomkoBa B.I1. [Iumaktudeckwii marepwan mo Xxumuu it 8§ — 9
kiaccoB. [Tocobue ans yuurens. — M.: [Ipocsemenue, 2005 .

HHTEpHET-PECYPCHI:

1.http://lib.inorg.chem.msu.ru — Matepuasbl Mo o0IIeil XUMUH [T YIAITHXCSI
2. http://www.chem.km.ru — Mup xumum.

3. www.fipi.ru — ®enepaabHbIH HHCTUTYT MEJArOrHYSCKUX H3MEPEHHI.

4. http://ege.edu.ru — Uudopmarmonnoi mopran EI'D.

5. http://school-collection.edu.ru. — Exunas xomrekuus LIOP.

JIMTakTHYeCcKue pa3taTOuYHble MAaTEpHAILL « XuMussy , M.: Dx3amed, 2008

[IpaBuia mpoBeaeHUs 1a00OpaTOPHBIX padOT Mo XUMHUH. OCHOBBI XUMHUYECKHUX 3HAHUH.
1.ITepnoanueckasi cuctema xumudeckux snemeHToB J1.1M.MenneneeBa

2.Tabnuia pacTBOPUMOCTH BEIIIECTB B BOJIE

3.3Haku

4 ®dopMa AIIEKTPOHHBIX 00JIAKOB U MOCIEI0BATEILHOCTD 3alIOJTHEHHSI TOAYPOBHEH AIIEKTPOHAMHU
5.Pacnionokenne 37eKTpOHOB MO0 OpOUTANISIM B aToMax MepBbIX 20-TH JIEMEHTOB

Ta6muip! o xumun 8 — 10 KIacChI:
1.BanenTHOCTD

2.Ctpoenune atoMoB. M30TOImbI
3.27eKTpoHHbIE KOHPUTYpaIM1 ATOMOB
4.00pa3oBaHue KOBAJCHTHON M HOHHOM CBSI3U



https://infourok.ru/go.html?href=http%3A%2F%2Flib.inorg.chem.msu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.chem.km.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fipi.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fege.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F

5.Tunbl KPUCTAIUIMYECKUX PEIIETOK
6.OKHCIUTENBHO — BOCCTAHOBHUTENIBHBIE PEAKIINU

COI''TACOBAHO COTJIACOBAHO
Hporokox JacelauA 3amectuTens qupekropa no YBP
METOJIMYECKOTO 00bCTMHCHHS
y4quTenen €CECTBEHHO - Jykbsirderko M.B.
MaTeMaTH4YeCKOTO ITUKJIa
otr 27.08 2021 roma Ne 1 30.08. 2021 rona

Mapununa O.B.

pyxosogutenss MO
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