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PaccmoTpeno u 0100peHo Ha 3aceqaHuu

MK o011e06pa3oBaTebHbIX JUCITUTIINH

[TpoTokon Ne OT .« » 2017r.
IIpencenarens MK: /Banosa M.H./

ABTOp: ABepuHa OkcaHna ['eHHagbEeBHA
Mperno/iaBaTesib OMOJIOTUN- XUMUU BBICIICH KBATM(PUKAIMOHHON KaTEropuu

IIporpaMmma cocTaBjieHa HAa OCHOBAHUM:

[Iporpamma paspabotana Ha ocHOBe [Iporpammebl 0611e00pa3oBaTeaIbHON yueOHOM
auctuiuHbl EcTecTBO3Hanue aiis mpodeCCHOHAIbHBIX 00pa30BaTEIbHBIX
opraHuzanuii, ogoopennoit Hayuno-meroaudeckum copetom lleHTpa
npodeccruonanbHoro oopazopanus OI'AY «OUPO» u pekoMeHI0BaHHOU ISt
peanu3anuy OCHOBHOM MpodeccuoHalibHOM o0pa3oBarenbHoil nporpammsl CI1O Ha
0a3e OCHOBHOI'O O0IIEro 00pa30BaHMSs C MOJYYEHUEM CPEIHETO 00IIero
obpazoBanus. [Iporokoa Ne 26. 03. 2015 .

ConepxaHue MpOrpaMMbl peaTU3yeTCsi B MPOIIECCE OCBOCHMS O0yJaronuMuUCs
OCHOBHOM oOpazoBareiabHOM mporpammbl CIIO ¢ momydenunem cpeaHero (IOJIHOTO)
oO1iero oOpazoBaHus, pa3padboTaHHOM B cooTBeTCTBUU ¢ TpeboBanusimu GI'OC CIIO
TPETHETO TTOKOJICHHUSI.



HOACHUTEJBHASA 3AIIUCKA.

[Iporpamma paspabotana Ha ocHoBe  [Iporpammsbl 0011€00pa3oBaTENbHON
yueOHOM  JUCHUIUIMHBL XUMHS i1 NPO(PECCHOHAIBHBIX 00pa30BaTENIbHbIX
OopraHu3alnuii, 0J00peHHOM Hay4yHo-MeTOqMUECKMM  COBETOM [lentpa
npodeccuonansHoro oobpazoBanusi GI'AY «OUPO» u pekoMeHJOBAHHOW IS
peanu3alyyu OCHOBHOW IMpodeccuoHallbHON 00pa3zoBatenbHoi mporpammbl CITO Ha
0a3ze OCHOBHOTO OOIIEro o0pa3oBaHUs C TMOJYYEHUEM CpEIHEro OOIIero
obpazoBanus. [Iporokon Ne 26. 03. 2015 1.

[IporpamMma opueHTHpOBaHA Ha TOCTIKEHUE CIEAYIONUX Hese:
* (opmupoBaHue y OOy4arOIIMXCSd YMEHHS OIICHMBATh 3HAYUMOCTb XHUMHUYECKOTO
3HAHUSA JJI KKIOTO YEIOBEKa;
* ¢opMupoBaHHE Yy OOYYAIOUIMXCSA IIEIOCTHOTO TPEACTABICHUS O MHPE U POIHU
XUMHU B CO3JaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MHUPA; YMEHUS
OOBSACHATh OOBEKTHI M MPOLECCHl OKPYXAIOUIeH AeWCTBUTEIBHOCTH — HMPUPOIHOM,
COLIMAJIbHOM, KyJIbTYPHOM, TEXHUYECKOW CPEMIbl, — UCTIONb3YS JIJIS TOIO0 XUMHUUECKHE
3HAHUS;
* pa3BUTHE y OOYYarOIIMXCS YMEHUH pa3iauyarh (akThl U OLEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBS3b KPUTEPUEB C
OnpefeNnéHHOW  CUCTEMOW  LeHHOcTeH, (¢opMynupoBatb U 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;
* mpuoOpeTreHrne OOYy4alOUIMMUCS OIBbITa PAa3HOOOpPA3HON NEATETHHOCTH, OIBITa
MO3HAHUS W CAMOIO3HAHMS; KIIOUEBHIX HABBIKOB, HMMEIOIIUX YHHBEPCAIbHOE
3HaYeHWE ISl PA3TUYHBIX BHUJOB JIEATEIHHOCTH (HABBIKOB pEIICHHS MPOoOeM,
NPUHATUS ~ pELIEHWH, TMOWCKa, aHainu3a W o0paboTku  mHOpMaIKH,
KOMMYHHKATHUBHBIX HABBIKOB, HABBIKOB HW3MEpPEHUH, HABBIKOB COTPYIHUYECTBA,
HaBBIKOB 0€30I1aCHOTO 00paIeHus C BEIIECTBAMHU B MMOBCEHEBHOM KU3HN).

CopepxaHre TpOrpaMMbl HAIPaBJIEHO HAa OCBOCHHE OOYYaIOIIMMUCS 3HAHUM,
YMEHUH U HaBbIKOB Ha 0Oa3oBoM ypoBHe. OHa BKJIIOYaeT BCE TEMBI,
PeyCMOTPEHHBIE denepanbHBIM KOMIIOHEHTOM rOCyIapCTBEHHOTO
00pa3oBaTeNbLHOTO CTaHAApTa CPeIHETO (TTOTHOT0) 001Iero 00pa3oBaHUsl.

N3yuenne mnpeamera XuUMHUS OCHOBBIBACTCS HAa 3HAHMUAX, TOJYYEHHBIX
OoOyJaromMUMHUCA TPH  U3YYEHUM XUMHUYECKUX AUCIUIUIMH B IIKOJIe, a TaKXKe
MPUOOPETEHHBIX Ha ypokKax OuoJIOTHMH, (QU3NKK, UCTOpUU, (UBHUYECKOH U
sKoHOMHUYEeCKOM reorpadun. Cam mnpeamer sBIsSeTCs 0a30BBIM I psiia
CHEUHAIbHBIX JUCHUILINH.

OOyueHre XMMHUHA OCHOBAHO Ha TOM, YTO XMMHYECKass TPaMOTHOCTHh CTAaHOBHUTHCS
COIMAIBHO HEOOXOJAMMOM, MOCKOJIBKY TPH H3YYCHHH XWMHH 3HAYUTEIHHOEC MECTO
OTBOJIUTCA  XUMHUYECKOMY  OKcnepuMmeHTy. OH  OTKpPBIBa€T  BO3MOXKHOCTH
dbopMupoBaTh y O00yYaroOUmUXCsl CIeNUaIbHbIE NPEIMETHBIE yMEHHUs paboTaTh ¢
BEIIIECTBAMHM, BBIMIOIHITh TPOCTHIE XWMHUYECKHE OIBITHI, yYUT OE30MacHOMY U



HKOJIOTMYECKH TpPaMOTHOMY OOpalleHHIO C BEIIeCTBaMH, MaTepHajlaMu U
IpolieccaMu B OBITY U Ha TPOU3BOJCTBE.

B mpouecce u3yueHus XMMHM BaXXHO (OpMHUPOBaTH HHPOPMALMOHHYIO
KOMIIETEHTHOCTh OOywaromuxcs. IlosTomy mnpu opraHu3any CcaMOCTOATEIbHOU
paboThl HEOOXOIMMO AaKIEHTHUPOBAaTh BHUMAaHUE OOYyYaIOIIUXCS Ha TOUCKE
uHpOpMallMu B CpeACTBaX Macc-Menua, MHTepHeTe, B yueOHOW M CHEIHATIbHOM
JUTEpaType C COOTBETCTBYIOIIUM O(POPMIICHUEM U MPEICTABICHUEM PE3yIbTaTOB.
[IporpamMma conmepXuT TeMaTHKy pedepaToB A OpraHU3alMd CAMOCTOSTEIHHOU
JESATEIIBHOCTH 00y4arOIIUXCS.

Teopernueckuil MaTepuan Kypca 4eTKO AEIUTCS Ha JBa paszgena : «OOuiyro u
HEOPraHWYEeCKyI0 XUMHIO» U «Opranuueckyro xumuio». C 1eiabio GopMHpOBaHUSA
€AUHOW  LIeJIOCTHOM XMMHUYECKOM KapTHMHBl MHpa U Uil oOecreyeHus
IIPEEMCTBEHHOCT! MEXKAY OCHOBHOM M CTapUIEd CTYIECHSAMHU oOydeHus: B
o01ieo0pa3oBaTeabHbIX ~ Y4EOHBIX — YUPEXKACHUAX  I1I€JIECO00pa3sHO  M3Yy4YUTh
OpPraHUYECKYI0 XUMHUIO, a 3aT€M OOIIYI0 U HEOPTaHUYECKYIO XUMHUIO.

Opranuueckas XUMHsI paccMaTpUBAaEeTCsl CHOBA, HO YK€ Ha 0oyiee BBICOKOM,
pPacCHIMPEHHOM U yriayOJeHHOM ypoBHE. Bech Kypc OpraHMYeckoid XMMUU IMPOHU3aH
UJIeed 3aBUCHMOCTH CBOWCTB BEILECTB OT COCTaBA M HMX CTPOCHMS, OT Xapakrepa
(YyHKIHMOHAJIBHBIX TPYNI, a TakKe TEeHETHYECKUX CBS3eM MExXIy KiaccaMu
OpraHUYecKuX coeAuHeHu. B naHHOM Kypce conepiKaTcsl BaKHEHIe cBeleHus 00
OTIEJBHBIX BEIIECTBAX W CUHTETUYECKUX  MaTepHaliax, CIOCOOCTBYIOIIMX
(GOopMHPOBAHUIO 310POBOT0 00pa3a KU3HU U OOIIEeH KyIbTypbl UEJIOBEKA.

Benymias pons B packpbiTus cojepkanus «OO1el 1 HEeOpraHUIECKON XUMUI)
NPUHAMJICKUT DJIEKTPOHHOM TEOpUHM, MNEPUOAUYECKOMY 3aKOHY W CHCTEME
XUMHUYECKUX AJIEMEHTOB KaK HauboJjee o0luM HaydYHbIM OCHOBaM XMMHUU. B jaHHOM
Kypce CHUCTEMaTHU3UpPYIOTCA, O0000maTcsl W yrayOnsiloTcsl 3HAHUSL O paHee
M3YYEHHBIX TEOPUAX U 3aKOHAX XMMHYECKOW HayKH, XUMUYECKUX MPOLECCAX.

[IpeoOnamaronuMu  BUJAMU  KOHTPOJISL  SIBIISFOTCS:  TEKYIIUH, KOTOPBIi
BBICTYMAeT B MUCHBMEHHON (popMe (TeCTOBBIE U KOHTPOJbHBIE PAOOTHI) M YCTHBIN
ompoc (cobeceqoBaHue).

HpCHOlIaBaTCJ'IB MOKET 000OCHOBAHHO M3MEHSTH IMOCJICA0BATCIIbHOCTL U3YUYCHUA
BOIIPOCOB U BpEMs Ha UX U3YUCHUC, B IIPCACIIAX FOI[OBOfI CYMMEI 4aCOB.
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1. MACHIOPT IMTPOI'PAMMBI YYEBHOM JUCIIUILIAHBI
XUMMUAI.

1.1. O6a1acTh IPUMEHEHUSI MPOrPAMMbI

[Tporpamma y4eOHOM TUCIHUIUIMHEI ABISETCSA YacCThI0 OCHOBHOM MPOQeCCHOHAIBHON
obpazoBaTtenbHOM TporpaMmbl B cooTBeTcTBUM ¢ PI'OC 1o npodeccusim,
crenuanbHOCTsIM CIIO: 43.01.09 [ToBap, koHaAMTED.

1.2. MecTo y4eOHOIl IMCUMILUIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHATbHOM
o0pa3zoBaTeJbHOMI NPOrpaMMabl: 0azoBas yueOHas JVCLHUATUINHA
0011e00pa30BaTeILHOTO IUKIIA.

1.3. Heau u 3aga4yu y4eOHOM AUCHMIUIMHBI — TPe0OBaHUA K pe3yJbTaram
OCBOCHUS YU4eOHOM TUCHUIIMHBI:

OcBoeHue cosepkaHus yueOHOU TUCIUIUIMHBL XUMUS, 00€CeunBaeT
JOCTHKEHHE 00YUAIOIIUMHUCSA CIEIYIOIMINX Pe3y/JbTATOB:
JINYHOCTHBIX:
[} 4yBCTBO rOPIOCTH U YBAXKEHUS K UCTOPUH U JOCTHIKEHUSIM OT€UECTBEHHOMN
XUMHUYECKON HAYKH; XUMHUUECKH IPaMOTHOE NOBEIEHUE B IPO(eCCHOHATBHOM
JESITEIbHOCTU U B OBITY IIPHU 0OpaIlIeHUH ¢ XMMUYECKUMU BELIECTBAMH,
MaTepHagaMH 1 IIPOLECCaMU;

[] TOTOBHOCTH K MPOJODKEHUIO 00pa30BaHUs W MOBHITIIEHUS KBaTU(DUKAIIUU B
n30paHHOM MpodhecCHOHANTBHON JeATETLHOCTH U 0ObEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHITUN B ATOM;

[ yMeHUe UCTIONIb30BaTh JOCTHIKEHUS COBPEMEHHON XUMHUYECKOW HAYKH U
XUMUYECKUX TEXHOJIOTH JIJIsl TOBBIIMICHUS COOCTBEHHOTO MHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOpAHHOM MpodecCuoHaIbHOM eaTeTbHOCTH;

MeTanpeaMeTHbIX:
[] ucrosib30BaHUE PA3IMYHBIX BUAOB MTO3HABATEIBHON JACITCILHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX OTlepaliiii (ITocTaHOBKA 3a1a9d, (hOPMYTUPOBAHUE TUIIOTES,
aHaJIM3 U CUHTE3, CPaBHEHHUE, 0000IIeHNe, CUCTEMATU3AIINSI, BBISBICHHE PUINHHO-
CJICICTBCHHBIX CBSI3CH, IIOMCK aHAJIOTOB, ((OPMYJIUPOBAHKE BBIBOIOB) JIJISI PECIIICHHUS
MOCTAaBJICHHOM 3a/1a4d, TPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHUS (Habt01eHNE,
HAYYHBIA SKCIIEPUMEHT) JJI U3YYCHUS PA3IMYHBIX CTOPOH XUMUYECKUX 0OBEKTOB U
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTh CTAIKUBATHCS B
npodecCuoHaNbHOM cdepe;

[] ucrosib30BaHUE PA3TUYHBIX KCTOYHUKOB JIJIS TIOJTYYCHHS XUMUYCCKOM
nH(MOpMAIUH, YMEHHE OIIEHUTH €€ JOCTOBEPHOCTh VIS IOCTHIKCHUS XOPOIIIUX
pe3yabTaToB B mpodeccruoHanbHol chepe;



NnpeAMeTHbIX:

[ cdopMUpPOBAaHHOCTH MPEJCTABICHUIN O MECTe XUMUU B COBPEMEHHOI Hay4YHOMH
KapTUHE MUpPa; TOHUMAHKUE POJIM XUMUU B (DOPMUPOBAHUU KPYro30pa 1
(YHKIMOHATIBFHOW TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] MPAKTUUECKUX 3a/1a4;

[] BIaJeHre OCHOBOIOJIAralolMMU XUMUYECKUMU TMOHSATUSIMU, TEOPUSIMHU, 3aKOHAMHU
Y 3aKOHOMEPHOCTSMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMHUHOJIOTUEN U
CUMBOJIMKOM;

[] BlTageHne OCHOBHBIMU METOJAMH HAYYHOI'O ITIO3HAHUS, UCIIOJIb3yEMbIMU B XUMHUH:
HaOJII0ICHUE, ONTMCAaHNE, U3BMEPEHNE, IKCIIEPUMEHT; YMEHUE
00pabaThIBaTh,00bACHATD PE3yIbTaThl MPOBEAEHHBIX OMBITOB U JI€JaTh BHIBOJBI;
TOTOBHOCTB ¥ CLIOCOOHOCTh MPUMEHATHh METO/IbI IO3HAHMS IPY PEILIEHUH
MIPAKTUYECKUX 3a/1a4;

[ copMUPOBAaHHOCTh YMEHHUS 1aBaTh KOJIMUECTBEHHBIE OIIEHKU U MPOBOJIUTH
pacy€Thl O XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

] BmageHue mpaBuiaMu TEXHUKH 0€30MacCHOCTH MPH MCIOJIb30BAHIA XUMHUYECKIX
BEILIECTB;

[ copmMupoBaHHOCTH COOCTBEHHOM TO3UIIUU IO OTHOIICHHUIO K XUMUICCKON
nH(pOpManuu, NOJy4aeMOi U3 pa3HbIX HCTOYHUKOB.

1.4. KosimyecTBO 4acoB HA OCBOCHHE NMPOrpaMMbl y4eOHOM AMCHUIIIMHBI:

MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromerocs 257 4acoB , B TOM UHUCJIE:
00s13aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocss 171 gac;
CaMOCTOSTENIbHOM paboThl 0OyJatomerocs 86 yacos.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOU JUCIIUTILIVMHBI

2.1. O0bem yueOHOM TMCHMILUIMHBI M BHABI Y4eOHOH padoThI

Bun yuyeO6Hoii padoThl

Oo0vem uacos

MaxkcumasbHasi yueOHasi HArpy3Ka (Bcero) 257
O0s13aTe/ibHASL AYIMTOPHAA YueOHasi Harpy3Ka (Bcero) 171
B TOM YHCJIC:
nabopaTopHbIE pabOTHI 23
NPAKTUYECKUE 3aHITHUS 18
KOHTPOJIbHBIE PaOOTHI 7
CamocrosiTesibHasi padoTa 00y4aromerocs (Bcero) 86

B TOM 4HUCIJIC.

-MOJATrOTOBKa  pedepaTroB, [AOKIAJOB MW  NIpe3eHTalul 0
pa3HOO0pa3uy HEOPTaHUYECKUX U OPraHUYECKUX COEIUHEHUH, MX
KJIacCU(UKALMHU, 3HAUEHUU B IPUPOJIE U JKU3HU YEIIOBEKA;

- U3TOTOBJICHHE MOJEJIEW BEILECTB - MPEICTABUTEICH Pa3IMUHbIX
KJIACCOB OPraHUYECKUX COCINHECHU;

- TOATOTOBKAa CXE€M U TaONuIl, pacKphIBAIOIIMX B3aUMOCBS3b
OpPraHUYECKUX BEIIECTB, HEOPraHUYECKUX BELIECTB, 3aBUCUMOCTb
MEXIy COCTaBOM, CTPOCHHUEM, CBOMCTBAMU U IPAKTUYECKUM
VCIIOJIb30BaHUEM BEILIECTB;

-U3rOTOBJIEHUE KoJuleKuui «lIpupomHbBIE W  HCKYCCTBEHHBIE
BOJIOKHa», « CHHTETHYECKHE MOIOILME CPEACTBA», «JlekapcTBEHHBIE
IIpenaparby,

Hrorosasi arrecrauus B popme auddepeHIIMpOBAHHOTO 3a4eTa




2.2. TemaTu4eCKHil IJIAH U COJIEP:KaHMEe YYEOHOH TUCIMIITIMHBI XUMUS

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepuaJia, JJabopaTopHbie padoThl U MPAKTHYECKHE 3aHATHS,
CaMOCTOSITe/IbHAS padoTa 00yyauuxcst

O0BeM yacoB

YpoBeHb
OCBOCHMSI

1

2

4

BBenenne

BBEJIEHMUE.

N

1.Hayuynble MeTOAbI O3HAHUS BEIECTB U XUMMUYECKUX SIBJIECHUI.
2.PoJib JKCIIEPMMEHTA ¥ TEOPUH B XUMHH.

Paznea 1. OPTAHUYECKASA XUMUA

60

1.1. Tlpenmer

OPraHNu4eCKOM XUMHH.

Teopus crpoeHuUs
OpraHUYECKUX
COETUHEHUH.

Copep:xanue yueOHOro MaTepuana

3.IIpeaMeT oprann4yecKoil XUuMHH.

4.0Oprannyeckue BemectTBa. [IpupoHblie, HICKYCCTBEHHbBIE U CHHTETUUECKHE OPIraHUYECKHE
BenlecTBa. CpaBHEHNE OPraHUYECKUX C HEOPraHMYECKUMHU BEIIECTBAMU.

5.XHMHYecKoe CTPOeHHEe KaK NOPSA0K COeJUHEHHs ATOMOB B MOJIEKYJIbI 110 BAJI€HTHOCTH.
6.Teopusi cTpoeHusi opranudeckux coennuennii A.M. bByriepoBa. OCHOBHBIE ITOJOXKCHUS
TEOPUH XMMHUYECKOro cTpoeHus. M3omepus u n3omepsl. Xumudeckue GopMysibl 1 MOAETH
MOJIEKYJI B OPraHUYECKON XUMUU.

7. Knaccudukanus opranndeckux BemecTs . Krnaccudukanus BemecTs Mo CTpOSHUIO
YTJIEPOAHOIO CKEJIeTa U HAIMUUIO (PYHKIMOHAIBHBIX TpymIl. ['oMoI0ru 1 roMosorusl.
8-9.0CcHOBBI HOMEHKJIATYPbI OPraHn4YecKuX coequHenuii. Hauana nomenknarypsl [UPAC.
10-11.Knaccudukanusi peakuuii B opraHuveckoi xumun. Peakunm npucoemHeHns
(TuapupOBaHUs, TATOI€HUPOBAHMSL, THPOTATOr€HUPOBaHMsL, THpaTalun). Peakiiuu
OTLIEIUIEHU (AETUAPUPOBAHUS, IETHAPOTaIOreHUPOBaHUS, Ieruaparauun). Peakuun
3amelenys. Peakuuu n3omepusanuu.

10

Jlabopamopmuvie pabomuwl. « VI3rotopienrne Mojelie MOJICKYJI OPraHUYECKUX BEIIECTBY
Jemoncmpayuu. Monenu MOJIEKyJI TOMOJIOTOB U K30MEPOB OPraHUYECKUX COCIUHEHUN.
KadectBenHoe oOHapyx)eHHe yriaepoja, BOJAOPO/Ia U XJIOpa B MOJIEKYJIaX OPTaHHIECKUX

COCIUHCHMUI.

IIpakTHYeckune 3aHATHSA.

12.KonTpoabHas padora Nel




1.2. TlpenensHbIC
YTIIEBOIOPOIBI.

Coneprxanue yaeOHOTo MaTepuasa

13. IlpeaenbHble YrjeBoaopoabl. 'oMoiornyeckuii psii a1KaHOB.

14. Xumuveckne cBOiicTBA aJJKAHOB. XMMHUYECKHE CBOWCTBA aJIKAHOB (METaHa, dTaHa):
rOpeHue, 3aMelIeHne, pa3iokKeHne, IeTuApupOBaHHIE.

15. IpumeHeHue U cOCOOBI MOJIyUYeHHs aJIKaHOB. O0IacTH NPUMEHEHUS aJIKaHOB.
[TpombliIeHHBIE CITOCOOBI MOTYYSHHSI ATKAHOB: TIOJTYYEHUE U3 IPHUPOIHBIX HCTOYHHKOB,
KpEKUHT napaduHOB, MOITYYEHHE CHHTETHUECKOTro OeH31Ha, ra3uduKalus yris, THAPUPOBaHHE
ankeHoB. JlabopaTopHblie criocoObI OJYyYeHHS AIKAHOB: CUHTE3 Biopia, nekapOoKcHiInpoBaHue,
TUIPONIU3 KapOuia aIfOMUHHUSL.

16. Iuxaoankanbl. 'oMOIOrHYecKuid psiJi 1 HOMEHKJIATypa [UKJIOATKaHOB, UX 00IIas
¢dbopmyna. [lonarue o HampspkeHUH 1uKIIa. M30Mepus UKIOATKAaHOB: MEKKIIAcCOBas,
YIIEPOTHOTO CKelleTa, reomeTpudeckas. [lomydenue u puzndeckne CBOWCTBA UKIOATKAHOB.
XuMuYecKkue cBOMCTBa IUKI0aIKaHoB. Crienu(uka CBOMCTB IUKIOATKAHOB C MAJIbIM Pa3MepoM
1uKiIa. Peakiym npucoeMHeHns M paInKaIbHOTO 3aMEIICHHUS.

Hemoncmpayuu. Moznenu MoJjieKysl MeTaHa, IPyrux ajJkaHOB, pa3IMYHbIX KOH(popManui
nuKiorekcana. Pactsopenne napaguna B OEH3MHE U HCIIAPEHUE PACTBOPUTEIIS U3 CMECH.
[InaBnenue napaduHa U ero OTHOIIEHUE K BOAE (PaCTBOPUMOCTD, INIOTHOCTh, CMaYUBAHUE).
Pa3znenenue cMecu O€H3MH-BOJIa C TOMOLIBIO AEIUTENbHON BOPOHKU. ['opeHue Merana, npomnas-
OyTaHOBOM cMecH, MapauHa B yCIOBUSAX N30BITKA M HEJOCTaTKa KMCI0poaa. B3psiB cmecu
MeTaHa ¢ BO3JIlyXOM U XJIOpoM. BoccTaHOBIIEHNE OKCUIOB TSAKENBIX METAIIJIOB MapauHOM.
OTHoIeHNe HUKIIOreKcaHa K OpOMHOM BO/ie M pacTBOpPY NEpMaHIraHaTa Kajus.
Jlabopamopnsie onvimol. VI3roTOBIECHNE MOJIENIEN MOJIEKYJT aIKAaHOB U FaJIOT€HAIKaHOB.
W3zrorosnenue napadhuHUPOBaHHON OyMaru, UCIbITAaHUE €€ CBOMCTB: OTHOLIEHUE K BOJE U
xupaM. OOHapyKeHue BOJIbl, CaXKH, YIIIEKUCIIOT0 Ta3a B IPOJIyKTaX FOPEHUs CBEUH.
O3HakoMJIEHHE CO CBOMCTBAMH TBEPJIbIX MapadUHOB: MJIaBJIeHUE, PACTBOPUMOCTH B BOJIE U
OpPTaHUYECKUX PACTBOPUTEISX, XHMUYECKass HHEPTHOCTH (OTCYTCTBUE B3aMMOICHCTBHS C
OpOMHOM BO/I0H, pacTBOpaMH NepMaHIraHaTa Kajiusi, THAPOKCHIA HATPUsl M CEPHOM KHCIIOTHI).

IpakTuyeckue 3ansaTus Nel-3

17.11osyyeHHe MeTaHA M M3y4YeHHUE ero CBOMCTB: rOPEHKE, OTHOIIEHHE K OpOMHOM BOJIE U
pacTBOpY NMepMaHraHaTa KaJus.

18.CtpykTypHBIEe (OPMYJIBI YTIIEBOIOPOIOB, H30MEPHI U roMosiory. Ha3BaHue yriieBo1opo1oB
o MexxayHapoaHoi Homernkinatype IUPAC.

19.Pemenue 3a1a4 Ha HAXOXKACHUS MOJIEKYISIpHON (OpMYJIbI ra3000pa3HOr0 YIIeBOAOPOAA.
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20.KoutposbHasi padora Ne2

1.3. DTujeHoBEIE U
JIAECHOBBIE
YIIIEBOAOPOIBI.

Conepkanue y4eOHOro MaTepHuaia

21.I'omosoruvecKuii psiji aJKeHOB. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI
STHJICHA U allKeHOB. ['oMonornyeckuii psix u oomas popmyna ankeHoB. Mi3oMepus 3THIICHOBBIX
YIJIEBOJOPOIOB: MEXKIIACCOBAs, YIIEPOJHOTO CKEJIETA, MOJ0KEHUSI KPaTHOM CBS3H,
reomerprueckasi. OcoOEHHOCTH HOMEHKJIATYpPbI THJICHOBBIX YITIEBOIOPOJIOB, HA3BAHUS
BAKHEUIINX paauKaioB. PU3NMUECKUE CBOMCTBA AIKEHOB.

22.XMMHYeCcKHe CBOICTBA aJIKeHOB. DJICKTPOPUIBHBIN XapaKkTep peakiuid, CKIOHHOCTb K
peakusaM IPUCOEINHEHUS, OKUCIIEHUs, TonuMepu3zanuu. [IpaBuno MapkoBHUKOBA U €r0
3JIEKTPOHHOE 000CHOBaHUE. Peakiinu ranoreHupoBaHus, THAPOTAIOTeHUPOBAHUS, THAPATALINH,
rugpupoBanus. Mexanusm AE-peakiuii. [ToHsiTue o peakuusix noauMmepusanuu. ['openue
AJIKEHOB. Peak1iuy OKUCIIEHNS B MATKHX U )KECTKUX YCIOBUAX. Peakuus Barnepa u ee 3HaueHus
U1 OOHApYKEHUS HeNPEeAeNbHbIX YIIIEBOJOPOIOB, MOTYYCHHSI TIIMKOJIEH.

23.IlpuMeHeHHE U CNIOCOOBI MOJIyYeHUsI AJIKeHOB. Vcrionb30BaHNe BRICOKOH PeaKIMOHHON
CIOCOOHOCTH alTKEHOB B XMMHUYECKOH MpoMmbliieHHOCTH. [IpruMeHenune aTuneHa u nmpomnusieHa.
[IpombliieHHbIE CIOCOOBI MOIYYEHHS AJIKEHOB. Peakiiuu AeruApupoBaHus U KPEKUHIa
ankaHoB. JIabopaTopHbIe CIIOCOOBI MOTYUYEHHUs ATKEHOB.

24, AnkavieHsbl.

25.0cHOBHbBIE MOHATHSI XMMHH BbICOKOMOJIEKYJISIPHBIX coequHeHui. [lonsatue u
KJIacCU(UKaLKs JUEHOBBIX YIJI€BOJOPOI0OB 10 B3aUMHOMY PAcCIOJIOKEHUIO KPAaTHBIX CBSI3EH B

MOJICKYIJIC. OcobeHHOCTH QJICKTPOHHOT'O U TPOCTPAaHCTBEHHOT'O CTPOCHUS COMPSI)KCHHBIX TUCHOB.

[Tonsitue o [1-anekTpoHHOM cucreMe. HoMeHKkaTypa 1HEeHOBBIX yriieBoJopo10B. OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB CONPSKEHHBIX TUEHOB, KaK CIEACTBUE UX DJIEKTPOHHOIO CTPOCHHS.
Peaxnuu 1,4-npucoenunenus. [lomumepusanus n1ueHoB. CiocoObl MOTYyYEHUs TUEHOBBIX
yrieBoaopoaoB: pabotsl C.B. Jlebenesa, nernipupoBaHye ajJKkaHOB.

26.IIpakTuyeckue 3ansaTus. Ned

[Tonyuyenue sTuneHa NeruapaTale 3TUI0BOrO CIUpPTA.

B3anmogeiicTBre sTueHa ¢ OpOMHOM BOJION, pAaCTBOPOM MepMaHTaHaTa Kajus.
CpaBHeHUE IIaMEHH 3TUJICHA C TUIAaMEHEM MPEeJIeNIbHBIX YIIIeBOI0OPOI0B (MeTaHa, IponaH-
OyTaHOBOU CMeCH).

Hemoncmpayuu. Monen MOJNEKYJ CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX U30MEPOB aJIKEHOB U
ankagueHoB. Komteknus "Kayuyk n pezuna". JlenonmnMepusanus kayayka. CrymeHne MiIeqHOoro
COKa KayuyyKOHOCOB (MOJIOUasi, O1yBaHUMKOB, (pukyca).
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Jlabopamopuvie onvimol. OOHApYKEHHE HEMPEETbHBIX COSTMHCHUI B KEPOCHHE, CKUTTHUIAPE.
O3nakomiieHHe ¢ 00pa3lamMu MOJUATUIICHA U MTOJIMNponuiieHa. PacrozHaBanue o0pasinoB
QJIKAHOB U AJIKCHOB.

1.4. AtteTuiieHOBEIE
YTJICBOJIOPO/IBI.

Conepkanue y4eOHOro MaTepuania

27.I'omooru4eckuii psii ATKHHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE alleTUIIEHA U
JIPYTUX aKUHOB. ['oMonorudeckuii psa u oomas hopmyna ankuHoB. HomeHkmarypa
alleTUICHOBBIX YIJIEBOAOPOAOB. M30Mepus MEKKIIacCOBasi, YIIIEPOIHOTO CKEJIETa, OJI0KEHUS
KpPaTHOM CBSI3U.

28-29.XuMnyecKkue CBOMCTBA U MPUMeHeHHe AJIKHHOB. OCOOCHHOCTH peaKIInid
IIPUCOECIMHEHMS 110 TPOMHOMN yriaepoa-yriaepoaHoi csasu. Peakuusa Kyueposa. [Ipasuiio
MapKkoBHUKOBa IPUMEHUTENBHO K areTuiieHam. [1o1BuKHOCTh aToMa BO10poJia (KUCIOTHBIE
cBOMcTBa anKuMHOB). OkucaeHue ankuHoB. Peakius 3enuHckoro. [IpumMeHeHue aleTHIeHOBbIX
yrieBoaopoaoB. [lonmBuHMnanerar.

30.ITosryyenue ankunoB. [loryueHne aneTuaeHa NTUPOIN30M METaHa U KapOUTHBIM METOJIOM.

Jemoncmpayuu. Mopenu MOJIEKYJIbI allCTUIICHA U IPYTUX alKUHOB. [lonydeHue aneTuieHa us3
Kap61/111a KaJlbliysA, O3HAKOMJICHHUEC C (1)I/ISI/II-IGCKI/IMI/I U XUMHYECKHUMU CBOUCTBAMHU alcTUuJICHA:
pacTBOPUMOCTH B BOJIC, TOPEHHUE, B3aMMO/ICHCTBHE C OPOMHOM BOJIOM, paCTBOPOM TIEpMaHraHaTa
kanust, cosimu meau (1) u cepedpa.

Jlabopamopnwie onvimol. VI3roToBNIEHNE MOZIENIEH MOJIEKYI IKHHOB, UX H30MEPOB.

1.5. ApomaTtuueckue
YIJI€BOIOPOABI.

Coneprxkanne yueOHOro Marepuania

31.I'omosoruyeckuii psii apeHoB. beH3011 Kak npeAcTaBUTeNb apeHoB. Pa3zButue
npesicTaBiIeHu o ctpoeHnn OeH3oa. CoBpeMeHHbIE MPeACTaBICHUS 00 3JIEKTPOHHOM U
IIPOCTPAHCTBEHHOM CTpoeHuu OeH3osa. O6pazoBaHue apomaTuyeckoit [1-cucremsl. ['omonorn
OeH30I1a, X HOMEHKJIATypa, oo1as ¢hopmyna. HomeHknaTypa s qu3amMenieHHbIX
IIPOU3BOJIHBIX O€H30J1a: opmo-, Mema-, napa-pacrloiokeHue 3amectuteneil. Puznueckue
CBOICTBA apEHOB.

32.XumMu4yeckue cBoiicTBa apeHoB. [Ipumeps! peakuuii 3JeKTPOPHUILHOTO 3aMEICHHS:
raJIoreHUPOBaHME, aKIIIMpoBaHue (kartamuzaropsl Opunens-Kpadrca), HurpoBanue,
cynb(upoBanue. Peakiinu ruipupoBaHus U MPUCOEAUHEHHS XJI0pa K 6eH3011y. OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB rOMOJIOrOB OeH30i1a. B3anMHoe BiIMsIHHE aTOMOB Ha PUMEPE FTOMOJIOTOB
apeHoB. OpueHTanus B peakusax aeKTpopuinbHoro 3amerienus. Opuenrtants! [ u Il pona.
33.IIpumeHenue apeHoB. [[pupoaHbIE HCTOYHUKH apOMAaTHYECKUX YIJIEBOIOPOIOB.
ApomaTH3anys alKaHOB M HUKJIOAIKAaHOB. AJKWJIMPOBaHUE OEH3071a.
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34.IlpumeHeHHe apeHOB.

Jemoncmpayuu. 11lapocrepxHeBbie 1 00bEMHBIC MOICITU MOJIEKYJT OCH30J1a i €T0 TOMOJIOTOB.
Paznenenne cmecu 6eH30J1-BOIa ¢ IIOMOIIIBIO JEUTEILHOW BOPOHKHU. PacTBopsitomas
CHOCOOHOCTH OeH307a (IKCTPAKIUS OPTAHUYECKUX U HEOPTAHUYECKUX BEIIECTB OCH30JI0M U3
BOJTHOTO PacTBOpa MOJa, KpacUTEIeH; paCTBOPEHHE B OCH30JI€ BEIIECTB, TPYIHOPACTBOPUMBIX B
Bojie (cepbl, OeH30iHOI KucnoThl). ['openue 6er3ona. OTHOIIEHHE OeH30I1a K OpOMHOM BOJIE,
pacTBopy nepmaHraHata Kaaus. [lonydenne HUTpoOeH301a.

O3zHakoMJIeHHE ¢ (PU3HMYECKUMHU CBOMCTBAMH apOMATHYECKUX YTIICBOIOPOIOB C
ucnoJib3oBanreM pactBoputens "ConbBeHT". MI3roToBieHne U UCIOIb30BaHUE MTPOCTEUIIIETO
npubopa s xpomarorpaduu.

[Tonydenue 6eH30ma 1ekapOOKCUIMPOBaHUEM OeH30MHON KUCIOThL. [lomyuenue u paccioenue
IMyJIbCUU OeH301a ¢ Bojoi. OTHOIIeHHs OeH30J1a K OpOMHOM BOJIC U PACTBOPY IIEpMaHTaHATa
KaJus.

1.6. Ilpuponnsie
UCTOYHUKH
YTJIEBOJIOPOIOB

Coneprxkanue yueOHOro Marepuasia

35.Hed1n. Haxoxaenue B mpupo/ie, coctaB u pusnueckue cBocTBa HedTH. TOImIMBHO-
sHepreruueckoe 3Hayenne Hedru. [Ipompinuiennas nepepadorka Heptu. Pekrudukanus nedru,
OCHOBHBIE (ppaKkIUM ee pa3/eNeHus], UX UCroib3oBaHue. Bropuunas nepepaboTka
HedTenpoaykToB. PekTudukanus Ma3yra npu yMEHbIICHHOM JaBieHuU. KpexkuHr
HedTenpoaykToB. Pasnuunbie Buabl Kpekunra, pabotsl B.I'. IllyxoBa. M3oMepu3anus ankaHoB.
AJNKuIpoBaHUe HENIPeAEIbHBIX YIIIeBoA0poaoB. Pudopmunr Heprenpoaykron. Kauectso
aBTOMOOMJIBHOTO TOIIMBa. OKTaHOBOE YHCIIO.

36.ITpupoanblii U MONyTHBIN HepTAHOI ra3bl. CpaBHEHHE COCTaBa MPUPOIHOTO U TIOMYTHOTO
ra3oB, UX IPAKTUYECKOE UCIIOIb30BAHHUE.

37.KameHnnblii yroib. OCHOBHBIC HAIIPABJICHUS UCTIOB30BaHUsI KaMEeHHOTO yriisi. KokcoBaHwme
KaMEHHOT0 YIUI, BAXKHEHUIINME POAYKTHI HTOI0 IMPOLEecca: KOKC, KAMEHHOYTOJIbHAs CMOJIA,
HajzicMosbHas Boja. CoeTuHEeHMs, BbIJENIIEMbIE U3 KAMEHHOYTOJIbHON cMOJIbL. [IpoayKThI,
IIOJIy4a€MbIE€ U3 HAJCMOJIBHOU BOJBI.

DKOJIOTHYECKHE aCMeKThI T0ObIYM, NepepaboTKU U MCIOIb30BaHUS TOPIOUNX HCKOMAEMBIX.

Hemoncmpayuu. Komnexkuus "IIpuponHble HCTOUHUKH yriieBoopo1oB". CpaBHEHHE IPOLIECCOB
ropeHust HeQTu U TpupoHOro raza. OdpazoBanue HePTIHON IVIEHKH HA MOBEPXHOCTH BOJBI.
Karanutudeckuit kpekuHr napapuHa (Wi KepocHHa).

Jlabopamopusie onvimol. OnipesiesieHue HATMYUS HETIPEETbHBIX YIIIEBOI0OPOIOB B OCH3MHE 1
KepocuHe. PacTBOpUMOCTb pa3inyHbIX HEPTEnpoayKTOB (OEH3UH, KEPOCHH, TU3EIbHOE
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TOIUIMBO, Ba3eJWH, mapaduH) Apyr B ApyTe.

38.KonTpoJbHasa padora Ne3

1.7. 'napokcuiibHBIC
COEIMHEHHUS

Copep:xanue yueOHOro MaTepuana

39.Ctpoenne u kiaaccupuxanus cnuproB. Kiaccuuxanus CoupTOB MO TUILY
YTIIEBOJOPOAHOIO PajnKalla, YACITY THAPOKCHIIBHBIX TPYIII U TUILY aTOMa YIJIEpOJia, CBI3aHHOTO
C TUJPOKCUIIBHON IPyNIION. DIEKTPOHHOE U

IIPOCTPAHCTBEHHOE CTPOCHUE T'MIPOKCUIIBHOW IpyMIbl. BiMsiHME CTPOEHUS CIIMPTOB HA UX
¢usnveckue cBorcTBa. MeXMOJNIEKysIpHAs BOJOPOIHAS CBA3b. | OMOIOrHYecKuii psij
IIPEJENIbHBIX OHOATOMHBIX CIIMPTOB. M30MepHs 1 HOMEHKIIAaTypa alKaHOJIOB, UX 00Ias
dbopmyna.

40.XuMH4YecKHe CBOIiCTBA a1KaHOJIOB. PeakiinoHHas criocoOHOCTh MpeienbHbIX
OJIHOATOMHBIX CIUPTOB. CpaBHEHNE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U
HEOPraHMYeCcKuX COeTUHEeHuH, coaepxamux OH-rpynmny: Kucior, ocHoBaHUH, aM()OTEpHBIX
coeMHEeHMH (BoAbl, cCIUPTOB). Peakuinu, NoATBEpKAAtOIINE KUCIOTHBIE CBOWCTBA CIIUPTOB.
Peakuuu 3amelieHus THAPOKCUIBHON IpynIbl. MeKMOJIEKYIsIpHas AeTuapaTanus CIupToB,
ycnoBust 00pa3oBaHus MPOCTHIX 3¢pupoB. CioKHBIE F(PUPHI HEOPTAHUIECKUX U OPTaHUIECKUX
KHCJIOT, peakiuu srepuduranuu. OKUCIeHUE U OKUCIUTENIbHOE AETHIPUPOBAHUE CIIUPTOB.
41.Cnioco0bI moJIyYyeHusi CMUPTOB. [ UIpon3 rajoreHankanoB. [ uapartainus aJkeHoB, YCIOBUS
ee mpoBezieHus. BoccTaHoBnenne kKapOOHWIBHBIX COETUHEHUNH. MeTaHOoI, ero MpOMBIIIIEHHOE
IIOJIy4EHUE U IPUMEHEHUE B IPOMBILUIEHHOCTH. bronornyeckoe AeiicTBUE METaHOIIA.
Crnenuduueckue crnocoObl MOTydyeHHs THI0BOro cnupta. Gusnonornyeckoe aeiicTBrUE 3TaHOMA.
42 .MHoroatoMHble cIUPTHI.I30Mepusi 1 HOMEHKIIATypa IpeACTaBUTENeH IByX- U
TpPEeXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOHCTB MHOTOATOMHBIX CIIUPTOB, UX
KauecTBEHHOE oOHapyxeHue. OTeNbHbIe IPEACTaBUTEIN: TUICHIIUKOIIb, TJIUIEPUH, CIIOCOOBI
UX MOJIY4YEHHUs], IPAKTUYECKOE IPUMEHEHUE.

DNEeKTPOHHOE U IPOCTPAHCTBEHHOE cTpoeHue deHona. B3auMHoe BiusHUE apoMaTHUYECKOTO
KOJIbIIa U THAPOKCHIIBHOM TPYIIIBL.

XuMuyeckue cBorcTBa (eHola Kak PYHKIIHS ero XMMHUECKOro cTpoeHus. bpomupoBanue
¢beHona (kauecTBEHHAs peakiiusi), HUTpPOBaHUE (MMMKPUHOBAS KUCIIOTA, €€ CBOWCTBA U
npumenenue). OOpa3zoBaHHe OKpalleHHbIX KOMIUIEKCOB ¢ HoHOM Fe3+. [Ipumenenue denomna.
44. ®enoJ. IToayuenne ¢peHoJIa B IPOMBIILJICHHOCTH.

Jemoncmpayuu. Mozaenu MoJeKyJl COUPTOB U (PeHOJI0B. PacTBOpUMOCTH B BOJIE aJIKAHOJIOB,
STWJICHTIIMKOJIS, ruiepuHa, penona. CpaBHEHHE CKOPOCTH B3aHMMOJICHCTBUS HATPUS C
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ATaHOJIOM, IIPOITAHOJIOM-2, 2-METUJIITPOIIAHOIOM-2, ThuliepuHoM. [lomydenne OpomaTana u3
sTa”ona. BeitecHenne enona u3 peHonsita HaTpUs yroJibHOU KucinoToi. Peaknus denona ¢
dbopmanbaeruaoM. KauecTBeHHble peakiiny Ha peHos. 3aBUCUMOCTH PAaCTBOPUMOCTH (eHoJIa B
BOJIC OT TeMIleparypsl. BzaunmopeiictBue heHoa ¢ pacTBOpoM mienodu. Pacro3naBanue
pacTBopoB (eHOIsATa HaTpHs U KapOoHaTa HaTpus (0apOOTak BBIABIXAEMOT'0 BO3yXa WU
JEHCTBHE CUIILHOW KHCIIOTHI). Pacrio3HaBaHUe BOJHBIX pacTBOPOB (heHOJIA U TIIUIICPUHA.
Jlabopamopnusie onvimot. Pextudukanus cmecu 3TaHoi-Boja. OOHapyKeHHe BOJbI B
a3€0TPONHON CMECH BOJIbI U 3TUJIOBOTO CIIUPTA.

45.11pakTudyeckue 3aHAaTHs. NeS 3
N3yuenue pacTBOpUMOCTU CIIUPTOB B BOJIE.
OxucneHue CupTOB Pa3IMuYHOTO CTPOCHUS XPOMOBOH CMECHIO. 3
[Tonyuyenue auatriioBoro s¢upa. [lomydyenue riumepara Meau.

1.8. Anpnerunsl u Copep:xanue yueOHOro MaTepuana

KETOHBI. 46.'omosiornyecKme psabl JIbIerH10B U KeTOHOB. [loHATHE 0 KAPOOHUIIHHBIX COCAMHCHHUSX. 2
DIEKTPOHHOE CTPOeHUE KapOOHMIbHOM rpynnbl. i3oMeprs 1 HOMEHKIIaTypa allbJIeTu/I0B U
KeTOHOB. OU3MUECKNEe CBOMCTBA KAPOOHMIIBHBIX COSUHEHUHN.
47.XuMH4YecKHe CBOMCTBA AJIbAerna0B U KeTOHOB. Peakiinonnas criocoOHOCTH 2
KapOOHWJIBHBIX COCIMHEHUN. Peakiium okucieHus aabIeruioB, KaueCTBEHHBIC PEaKIui Ha
aNbJIETHIHYIO TpyIy. Peakiuu monukoHaeHcanum: oopasosanue GeHonoPpopMalbIeruIHbIX
CMOJI.
48.ITosryuyenne KapOOHUIBbHBIX coeuHeHni. [IprMeHeHre anbIeru10B U KETOHOB B OBITY U
MIPOMBIIIJIEHHOCTH. AJIbJETHU/IBI U KETOHBI B Ipupoje (3¢pupHbie Macna, pepoMonsl). [lonyuenue 2
KapOOHUJIbHBIX COEAMHEHUN OKUCIIEHHEM CIIHUPTOB, THApATAINEeH aJKHHOB, OKUCICHHEM
yri1eBo10po0B. OTIENbHBIE MPEICTABUTENN albJACTUIOB U KETOHOB, CIIEIU(UUECKHIE CTIOCOOBI
UX TIOJIyYE€HHUS U CBOMCTBA.
49.IlpumeHeHne KAPOOHMJIbHBIX COeIMHEHMI. 2

Jemoncmpayuu. 11lapocrepkHeBble 1 00bEMHBIE MOAETH MOJIEKYIT aJIbJIETHI0B U KETOHOB.
[TonydyeHune yKCyCHOTO ajibJIeTu/ia OKHCIEHNE 3TaHOoJIa XpOMOBOI cMechio. KauecTBeHHBIE
peaKIu Ha alIbJICTUAHYIO TPYIIITY.

Jlabopamopnusie onvimol. OKUCIEHNE dTAHOJA B 3TaHAIb PACKAJIEHHOW MEIHOM MPOBOJIOKOM.
[Tonyuenue deHom0PpOopMaNbISTHIHOTO TOJdUMepa. Paco3sHaBanue pacTBopa aleToHa u
dhopmasnHa.
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50.IIpakTuyeckue 3ansaTus Ne6

N3ydyeHne BOCCTAHOBUTEIHHBIX CBOMCTB aJIbJICTHIIOB: peakius ""cepeOpssHOro 3epkana’,
BoccTraHoBIeHHe Tuapokcuaa menu (I).

B3aumoneiicTBue hopmanbaeruaa ¢ TuApoCyibGUTOM HATPHS.

1.9. KapboHoBbie
KHCIIOTHI ¥ UX
MIPOU3BOJIHBIC

Copep:xanue yueOHOro MaTepuana

51.'oMmoJiornyeckuii psii npeaeabHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHUCJIOT.

52. XuMuueckue cBOMCTBA KAPOOHOBBIX KUCJIOT. [ToHsATHE 0 KapOOHOBBIX KHCIIOTAX U MX
KJaccuukanys. IIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHUIILHOM TPYIIIIHI.
FOMOJIOI‘I/I‘-ICCKI/If/'I pSII[ HpeILCJIBHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT, UX HOMCHKJIaTypa nu
n3oMepus. MeXMOJIEKYJIIPHBIE BOJIOPOIHBIE CBSA3H KapOOKCHIIBHBIX TPYIII, HX BIUSHHUE HA
¢du3nveckre CBONCTBA KAPOOHOBBIX KUCIIOT.

Peakuuu, niumocTpupyoIIMe KUCIOTHBIE CBOWCTBA U MX CPABHEHUE CO CBOMCTBAMU
HEOpraHn4eckux KuciaoT. O0pazoBanue GyHKIMOHATIBHBIX TPONU3BOIHBIX KAPOOHOBBIX KHUCIIOT.
Peakuuu stepuduxanyu. AHrUIpUAbI KApOOHOBBIX KHCIIOT, UX MOJIYYEHHUE U IPUMEHEHUE.

53.Cnoco0bl moJryuyeHusi KapoOHOBBIX KHCJI0T. OTe/IbHbIE MPeICTABUTEIH U UX 3HAYEHHE.

OO6mme cmocoOb! MOYYEHHUs: OKUCICHNUE aJIKaHOB, AJIKEHOB, IEPBUYHBIX CITUPTOB, alIbJICTHI0B.
Baxkuneiimume npencraBuTenn KapOOHOBBIX KUCIOT, X OMOJIOTHYECKas poiib, crienuduueckue
CTIOCOOBI IOJTYYEHHsI, CBOMCTBA U IPUMEHEHUE MypPAaBbUHOW, YKCYCHOM, TAIbBMUTHHOBOW U
CTE€apUHOBOW; aKpUIJIOBOM U METAKPUIIOBOM; OJIEMHOBOW, JIMHOJIEBOW U JIMHOJIEHOBOK;
1IaBesieBoil; OEH30MHON KUCIOT.

54.Caoxubie 3¢upsl. Kupsbl. CTpoeHHE 1 HOMEHKIATYPa CIOKHBIX 2PHPOB, MEKKIIACCOBAS
n30MepHst ¢ KapOOHOBBIMU KHcI0TaMU. CIIoCOOBI MOJTyUeHUs CIOXKHBIX 3¢pupoB. OGpaTUMOCTb
peakiuu 3TepuduKanuy U GakTophl, BIUSIONINE Ha CMElIeHne paBHoBecusa. OOpa3oBaHue
cioHbIX nonmuddupos. [lonustunenrepedranar. JlaBcan kak nmpeCcTaBUTENIb CHHTETUYECKUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U TPUMEHEHUE CIOXHBIX d(DUPOB.

55.Kups1. Cosin kapOoHOBBIX KHCJIOT. JKupbl Kak cioxHble 3¢upsl rauneprutHa. KapOoHoBbie
KHUCJIOThI, BXOZSIINE B COCTAB KUPOB. 3aBUCUMOCTh KOHCUCTEHIIUH KUPOB OT UX COCTaBa.
XHUMHUYECKUE CBOKMCTBA KUPOB: TUIPOJIN3, OMBUICHUE, THAPUPOBaHUE. brosornyeckas posib
KHUPOB, MX UCTIOIB30BaHUE B OBITY U MPOMBIIUIEHHOCTH.

Mpiura. CiocoOsI MOTy4YEHHUS COJIeH: B3auMOIeCTBHE KapOOHOBBIX KHCIIOT C METAJIJIAMU,
OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMHU, COJISIMU; IIIETIOYHOM THAPOIIU3 CIOKHBIX dPHPOB.
XUMHYECKUE CBOMCTBA COJIeH KapOOHOBBIX KHCIIOT: THIPOJIN3, PEAKIIMH HOHHOTO OOMEHa.
Mpbuia, cymHocTh Morolero aerictus. OTHOLIEHUE MbLIA K JKeCTKOM BoJie. CUHTETUYECKHE
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Mmortomue cpeactBa — CMC (aeTepreHTsl), UX IPEUMYIIECTBA U HEAOCTATKH.

Jlemoncmpayuu. 3HaKkOMCTBO C PU3NISCKUMHU CBOWCTBAMHU BKHEUIIINX KAPOOHOBBIX KHUCIIOT.
Bosronka 6en3oiiHo# kucnoThl. OTHOIICHHE PA3IUYHBIX KAPOOHOBBIX KHCIIOT K BOJIE.
CpaBuenue pH BOJHBIX pacCTBOPOB YKCYCHOM M COJIIHOM KUCIIOTHI OJAMHAKOBOIN MOJIIPHOCTH.
[TonydeHnne NpUATHO MaXHYILIETO CIOXKHOT0 3pupa. OTHOLIEHHE CTUBOYHOTO, TOACOTHEYHOTO,
MAIIMHHOTO Maces ¥ MaprapuHa K OpOMHOI BOJIE U paCTBOPY IMEpMaHTaHaTa KaJusl.
Jlabopamopuwvie onvimol. BzanmoielicTBre pacTBOpa YKCYCHOM KHCIIOTBI C MArHUEM, OKCHUJIOM
LUHKa, Tuapokcuiom xkenesa (I11), pactBopom kapOoHaTa Kanus U creapara Kajius.
O3zHakomyieHHe ¢ 00pa3laMu CIOKHBIX 3(UpoB. OTHOILIIEHUE CIIOKHBIX A(PUPOB K BOJAE U
OpraHUYecKuM BemiecTBaM. "BriBeaenne" sKUPHOTO MATHA C TIOMOUIBIO CIIOKHOTO 3dupa.
PacTBopuMOCTB KUPOB B BOJI€ U OPraHUYECKUX pacTBOpUTENsiX. CpaBHEHHE MOIOIIUX CBOMCTB
x03s1cTBeHHOr0 Mbl1a 1 CMC B KeCTKOM BOJIE.

56. IIpakTuyeckue 3ansaTus. Ne7-8

PacTBOpUMOCTH paznuyHbIX KapOOHOBBIX KUCJIOT B Bojie. B3auMopeiicTBie yKCYCHOM KUCIOTHI C
Metasuiamu. [lonmyuenune n30aMuiIoBoro 3¢upa yKCycHON KUCIIOTBHI.

CpaBHEHHE CTEIIEHN HEHACHIIIIEHHOCTH TBEPOTO U XKHUAKOr0 XKUPOoB. OMBUIECHHE KUPA.
[Tonmy4yeHue MbLIa U U3yUEHHE €r0 CBOMCTB: MEHOOOPa30BaHUEe, PEaKIIMi HOHHOTO OOMEeHa,
THJIPOJIN3, BbIJIEJIEHHE CBOOOJHBIX JKUPHBIX KUCIIOT.

1.10. YraeBoabl

Copep:xanne yueOHOTo MaTepuana

S7.Jlonsitue 00 yraesoaax. Kinaccuduxanus yrneBogoB. MoHo-, 1- U IOJUCaXapyuibl,
MPEJCTaBUTENN KaXI0M IpyIIIbl yIiIeBoA0B. bronornueckas posib yriaeBoJ 0B, UX 3HaYEHUE B
SKU3HHU 4eJI0BEKA M OOIIECTB.

58.{ucaxapuabl. Ctpoenue nucaxapuoB. Crioco0 cowieHeHus UKIOB. BoccTanapnuBaromume
Y HEBOCCTAHABJIMBAIOIIME CBOMCTBA INCAXapHJIOB KaK CIEICTBUE COWICHEHUs nukia. CTpoeHue
Y XUMHUYECKHE CBOMCTBA caxapo3bl. TeXHOJOrMUECKHUEe OCHOBBI TPOM3BOJICTBA CaXapO3bl.
JlakTo3a ¥ MabTO3a, KAK H30MEPHI CaXapo3bl.

59.ITosMcaxapubl.
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Hemoncmpayuu. OGpa3iibl yIIIeBOI0B U U3enuii n3 HuX. [lomydyenne caxapara Kaablus U
BBIJIEJICHUE Caxapo3bl U3 pacTBOpa caxapaTa Kajipliusd. B3aumoeiicTBuie ritoKo3sl ¢
(hyKCHHCEpHUCTON KUCITOTOW. OTHOIIEHHE pacTBOPOB caxapo3bl M MasibTo3bl K Cu(OH)2 mpu
HarpeBanuu. O3HaKOMIJIeHHE ¢ (PU3NYECKUMHU CBOMCTBAMH KpaxmMaia U 1euitoo3bl. Habyxanue
LEJUTI0N03BI U KpaxmMaia B Boje. [lonydenue TpuHuTpaTa 1esuiroi03bl. Kosiekuus BoJoOKOH.
Jlabopamopnuie onvimot. O3HaKOMIICHHE C PU3MUECKUMH CBOMCTBAMH TIIIOKO3BI (anTeuHast
yrnakoBKka, TabneTku). KucnotHslil rujponns caxaposbl. 3HAKOMCTBO ¢ oOpa3iamMu
nonucaxapuaoB. OOHapyKeHHe KpaxMaia ¢ IOMOIIbIO KAaueCTBEHHOM peakiuu B MeJie, xyeoe,
Horypre, MaprapuHe, MaKapoOHHBIX M3JENUsIX, Kpymnax

60-61.IIpakTnyeckue 3ausaTus. Ne§-9

Peakuus "cepebpsHoro 3epkana” Tiaoko3bl. B3zanMoaelicTBre TIIOKO3bI ¢ TUIPOKCUIOM MEIU
(I) mpu pa3nUyHBIX TeMIlepaTypax.

JleiicTBre aMMUAYHOIO PacTBOpa OKcUIa cepedpa Ha caxaposy.

OO6HapyxeHue JaKTo3bl B MoJIOKe. JleficTBHe noga Ha Kpaxmall.

62.KontpoabHas padora Ned

1.11. Amunsl,
AMHUHOKHUCIIOTBI, OCIIKH

Coneprxkanne yueOHOro Marepuasia

63.Kanaccnpukanus n nzomepusi amuHoB. [lonstue o6 amunax. IlepBuunblie, BTOpHUHBIE U
TpeTu4Hble aMuHbl. Kitaccudukanys aMHHOB 110 TUITY YTIIEBOJAOPOIHOTO pajuKaia U YUCITy
aMMHOTPYII B MoJieKyJie. ['oMonornueckue pssl NpeAeabHbIX aln(aTHIeCKuX U
apoMaTHYeCKUX aMHUHOB, U30MEPUSI U HOMEHKIIATypa.

64.XuMu4YecKkHe cBOICTBa aMHHOB AMMHBI KaK OpraHMYeCKre OCHOBaHMS, UX CPaBHEHHE C
aMMHaKOM U JPYTMMU HEOpraHUYECKUMU OCHOBaHUAMU. CpaBHEHHE XUMHUYECKUX CBOMCTB
anupaTHYECKUX U apoOMaTHYecKuX aMuHOB. OOpa3oBaHue aMu0B. AHUIMHOBBIE KPACUTEIN.
[TonsTre o cuHTeTHYECKUX BOJIOKHAX. [lonraMu bl ¥ moJMaMUAHbIE CHHTETUYECKHE BOJIOKHA.
65.1IpumeHeHue U nosayyenne aMmuHoB. [lonydyenue amunoB. Pa6otsl H.H. 3ununa.
66.AMUHOKHCJIOTHI. [ToHATHE 00 AMUHOKHCIIOTaX, UX KIaCCU(PUKAIHS U cTpoeHue. OnTruecKas
nzomepus [1-amuHOKHCI0T. HOMEHKIIaTypa aMMHOKHCIIOT. JIBOMCTBEHHOCTD KMCIOTHO-
OCHOBHBIX CBOMCTB aMUHOKHUCJIOT U €€ MPpUUKHbI. bumnonsipubeie noHbl. Peakiinum KoHAeHcauu.
[lentuanast cBa3b. CHHTETHYECKHE BOJIOKHA: KarpoH, 3HaHT. Knaccudukanus BOJIOKOH.
[TonydyeHrne aMMHOKHCIIOT, UX MPUMEHEHHE U Ouonoruyeckas QyHKIuUs.

67.beaku. benku kak npupogHbIe monuMepsl. [lepBuyHast, BropuuHasi, TpeTUYHAS U
YeTBEPTUYHASI CTPYKTYpPbI 0ekoB. DUOpHILISpHBIE U TII0OYIsipHbIe OenKu. XUMHUECKHe
CBOMCTBA OEJIKOB: TOpPEHUE, ICHATypalts, THAPOJIN3, KAUeCTBEHHbIE (I[BETHbIE) PEAKIIUH.
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buonoruueckue pyHkiuu 6e1KoB, MX 3HaYeHHe. benku kak komnoHeHT nuuy. [Ipobaema
0EJIKOBOTO TOJIOJIAHUS U TYTH €€ PEUICHUSI.

Hemoncmpayuu. ®uznueckre CBOMCTBA METUIIAMHUHA: arperaTHOE COCTOSIHUE, 1IBET, 3allax,
OTHOIIIEHUE K BOJAE. ['opeHne MeTrmiamuua. B3auMoaencTBUE aHUIIMHA U METUJIAMUAHA C BOJAOW U
kucioraMu. OKpalMBaHue TKaHEH aHUJIMHOBBIMU KpacuTtelssmMu. OOHapyKeHHe
(YHKIIMOHATBLHBIX TPYIII B MOJIEKYJIAX aMHUHOKHUCIOT. HelTpanu3anus menoun aMuHOKUCIIOTO!.
Helitpanu3zanust KHCI0THI aMUHOKHCIOTON. PacTBOpeHue 1 ocakaeHne OCIIKOB.
Jlabopamopusie onvimot. VI3roToBICHNE IAPOCTEPKHEBBIX U 00BEMHBIX MOJIEIEH H30MEPHBIX
amMuHOB. PacTBOpeHue O6eKkoB B BOJIe U UX Koaryisiusa. OOHapyeHre Oeyka B KypuHOM SIHIIe U
MOJIOKE.

68. IIpakTuyeckue 3ausaTus Ne9 3
OO6pazoBaHue coseil anunuHa. bpomupoBanue aHUINHA.
O6pazoBanue coneit runuHa. [lomydyenue MeTHOM cou TIIMIKHA.
Jlenarypanus 6enka. [{BeTHbIe peakiiuu O€IKOB.

1.12. Azotconepxamue | Conep:kanue yueOHOro MaTepuana

TeTEePOLMKITMYECKHIE 69.HykJjienHOBBIE KUCJI0ThI. HyKII€MHOBBIE KUCIIOTHI KaK TPUPOTHBIC TTOTUMEPHI. 2

COETUHEHUSI. Hyxneoruasl, ux ctpoenue, npumepsl. ATO u AJID, ux B3aumonpeBpaiieHue 1 poiib 3TOro

Hyxnennosbie rpolecca B IpupoJe.

KHCIIOTBHI. 70.Ilonsaitue IHK u PHK. Ctpoenue JIHK, ee nepBuuHas u BropuuHas crpykrypa. Pabotsr @. 2
Kpuka u JI. Yorcona. 2
71. KoMIIeMeHTAPHOCTb a30TUCTHIX ocHOBaHUil. Pemummkanus JJTHK. 2
72.0cobennoctu crpoenusi PHK. Tunsl PHK u ux 6uosioruvyeckue pynkuuu. [Tonstue o
TPOUYHOM KOJI€ (KOJIOHE). 2
73.buocunTe3 0esika B ;KMBOH KJIeTKe. 2
74.T'enHasi UHKeHepUs M OMOTEeXHOJI0TUsl. TpaHcreHHble (OPMBI PACTEHHI U KUBOTHBIX. 2

Hemoncmpayuu. Monenu MOJIEKYJT BaXKHEUIIIUX reTepoukIiIoB. Komiekuus
TeTEePOLUKINYECKUX coequHeHuH. JleificTBue pacTBOpa NUPUANHA HAa HHIUKATOP.
B3anmoaeiicTBre nupuauHa ¢ consitHor kucinorol. Moaens monekyinel JIHK, nemoncTpanus
MIPUHIIAITA KOMIUIEMEHTAPHOCTH a30TUCTHIX OCHOBaHUI. OOpa3Ibl MPOAYKTOB MUTAHUS U3
TPaHCTEHHBIX (DOPM pAaCTEHUI U KUBOTHBIX. JIekapcTBa U mpemnaparthl, H3rOTOBJICHHBIE
METOJIaMU TeHHOI HH)KEHEPUH U OMOTEXHOJIOTHH.

Jlabopamopuvie onvimot. VI3roToBieHne 00bEMHBIX U MIAPOCTEPIKHEBBIX MOJIEICH a30THCTHIX
TeTEPOILUKIIOB.
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1.13. Buomornyecku
AKTHUBHBEBIC
COEUHEHUS.

Coneprxanue yaeOHOTo MaTepuasa

75.@epmenTsl. [loHsaTHE O PepMeHTaX KaK 0 OMOJOTHYECKUX KaTaan3aTopax OeIKOBOH
pupoabl. OCOOEHHOCTH CTPOEHHUS U CBOMCTB B CPAaBHEHUH C HEOPTaHHUUYECKUMU
karanuzaropamu. Knaccupukarus ¢pepmerToB. OCOOEHHOCTH CTPOCHHUS M CBOMCTB (DEPMEHTOB:
CEJIEKTUBHOCTH U 3(PPEKTUBHOCTH. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB OT TeMIieparypsl 1 pH
cpenbl. 3HaueHne (PepMEHTOB B OMOJIOTUU M TPUMEHEHHE B TIPOMBIIIIIICHHOCTH.

76.Buramunbl. [Tonstue o Buramunax. Mx knaccudukanus u o6o3nauenne. Hopma
notpeOieHus: BUTaMuHOB. BosopactBopumeie (Ha mpuMepe ButamMuHoB C, rpynmsl B u P) u
KHUPOpacTBOpUMEBIE (Ha mpuMepe BUTaMUHOB A, D u E). ABUTaMUHO3BI, THIIEPBUTAMUHO3BI U
TUTIOBUTAMUHO3BI, UX MPO(HUIAKTHKA.

77.I'opmomnbl. [ToHsATHE O TOPMOHAX KaK OMOJIOTHYECKU AaKTUBHBIX BEIECTBAX, BHIMOIHSIOIINX
SHIOKPUHHYIO PETYJIISIHIO )KU3HEACATEIIbHOCTH Opranu3MoB. Kimaccudukarysi ropMOHOB:
CTEpPOHIbI, IPOU3BOIHBIE AMUHOKHUCIIOT, MOJHUIENTUIHbIC U OeJIKOBbIe TOPMOHBI. OTAENbHbIE
MPEJCTaBUTENN: ICTPAIUOI, TECTOCTEPOH, HHCYJINH, aJIPCHAIIIH.

78.JIexapcrBa. [loHATHe 0 NeKapcTBax Kak XUMHOTEPANeBTUUECKUX Mpenapartax. KpaTkue
HMCTOPUYECKHE CBEJICHUSI O BOSHUKHOBEHUHU U PAa3BUTHH XUMHOTEPAITHH. [ PYIITIBI ICKAPCTB:
cyabhamMuabl (CTPENTOLN ), AHTUOMOTHKY (MIEHULIUIUINH), aHTUTTUPETUKH (ACTIUPUH),
aQHATBIETHKY (aHATBIHH). MeXaHU3M JICUCTBHS HEKOTOPBIX JICKAPCTBEHHBIX MPEIapaToB,
CTPOEHHUE MOJIEKYJI, IPOTHO3MPOBAHUE CBOMCTB HAa OCHOBE aHAJIN3a XUMHUECKOT0 CTPOCHHUS.
AHTHOMOTHKH, UX KJIACCH(HKAINS IO CTPOCHUIO, TUITY U CIIEKTPY AeicTBUs. be3sonacHble
Coco0bl NPUMEHEHHUS, JIEKAPCTBEHHbIE (POPMBI.

Memoncmpayuu. CpaBHeHne ckopoctu pazioxenus H2O2 nox nelictBreM GpepMeHTa KaTana3bl
u Heoprannyeckux katanuzatopos: KI, FeCl3, MnO2. O6pa31pl BATAMUHHBIX NIPENapaToB.
[TonuBuramunel. Mmmroctpanuu Gpororpaduii > kUBOTHBIX € pa3IMYHbIMU pOpMaMH
aBUTaMUHO30B. [1nakaT ¢ n300pakeHreM CTPYKTYPHBIX (POPMYIT 3CTPainoJia, TECTOCTEPOHA,
aapenanuHa. Bzaumopeiicteue aapenanuna ¢ pacteopom FeCl3. benkoBas mpupoa nHCYIMHA
(uBeTHas peakius Ha 6enku). [nakaTel WM Ko10rpaMMsl ¢ GOpMYyIaMu aMHJa Cyab(aHUIOBON
KHCIIOTBI, TUTHIPO(OIUEBBIN U JIOKHON TUTHIPO(OIHEeBON KUCIOT, OCH3WINEHUIMIIIINHA,
TeTpalMKINHA, 1e(hOTaKCHMa, aCTHUPUHA.

Jlabopamopnsie onvimet. VictibiTanue paCTBOPUMOCTH aJIpeHAIMHA B BOJE U COJISTHOM KUCIIOTE.
OOHapy)XxeHHe acmuprHa B TOTOBOH JIEKapCTBEHHOU (opme.

79-80. MpakTnueckne 3ansaTus. Nel(-11
OOHapyxeHue BUTaMuHa A B mojcosiHeuHoM Maciie. OOHapyskeHue ButamuHa C B 10JJ04HOM
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coke. Omnpenenenue BuTaMuaa D B ppIObeM KHUpe WM KypHHOM KEJNTKE.

JlelicTBue aMHJIO3BI CIIFOHBI HA KpaxMall. [[elicTBue nerugporeHa3bl Ha METHJICHOBBIN CUHHIA.
JleiicTBre KaTaia3bl Ha IEPOKCU BOJLOPOJIA.

AHaJu3 JIeKapCTBEHHBIX MTPENapaToB, MPOU3BOIHBIX CATUIIMIOBON KUCIOThL. AHAIU3
JIEKapCTBEHHBIX NPENapaToB, MPOU3BOJIHBIX #-aMUHO(EHOIIA.

PA3JIEJI 2. OBIIAA N HEOPTAHUYECKASA XUMMUSI.

91

2.1. Xumus — HayKa o
BEIIECTBAX

Cojnepxkanue y4eOHOro MaTepHuaia

81.Cocras BemecTBa. U3Mepenue BemecTBa. XuMuueckue 3eMeHThl. CriocoObl
CYILIECTBOBAHUSI XMMHUYECKUX JIEMEHTOB: aTOMBI, IPOCTHIE U CIOXKHBIE BellecTBa. BemecTra
MTOCTOSIHHOTO M IIEPEMEHHOT'0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEIIeCTB. BemecTra
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTpoeHHs. CTIocOOBI 0TOOpakeHUS MOJICKYIT:
MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIBI; IAPOCTPEPKHEBBIE U MaCIITa0HbIE
npoctpancTBeHHble (CTioapra-bpurieda) moaenu Mosiekyn. Macca aToMOB U MOJIEKYII.
ATomHas equHuUIa Macchl. OTHOCUTENbHBIE aTOMHASI U MOJIEKYJIsipHast Macchl. KonnuecTBo
BEILIECTBA U €IMHUIIBI €TI0 U3MEPEHHUSI: MOJIb, MMOJIb, KMOJIb. Ynciio ABoranpo. Mosmsipaas
macca.

82.Arperatnsblie cocTosiHus BenlecTBa. CMecH BellecTB. TBEPI0€ (KPUCTALTUYECKOE U
amopdHoe), )KHIKOE B ra3000pa3Hoe. 3aKoH ABOTaIpo M €ro CiieCTBHs. MOJSpHBIA 00beM
BEIIIECTB B ra3000pa3HOM cocTosiHUU. OOBeAMHEHHBIN ra30BbIN 3aKOH M YpaBHEHUE
MenneneeBa-Knanelipona. Cmecu BeniecTB. Paznnuus Mexy cMecsiMU U XUMUYECKUMHU
COCONHCHUAMU. MaCCOBaH 158 06"I>GMHa$I JTOJIN KOMITOHCHTOB CMCCH.

Hemoncmpayuu. ONbITH, WUTIOCTPUPYIOIINE 3aKOH COXpaHeHHs Macchl BemiecTB. Habop
MOJIeJIEd aTOMOB U MoJIeKyJl. HekoTopble BemecTsa Koau4ecTBOM B 1 Moiib. MoJiens MOJIIpHOTO
o0beMa rasos.

83.IIpakTuyeckue 3ansitus. Ne 12 Mzrorosnenue Mozeneil MojieKysl HEKOTOPBIX
OpPraHn4Y€CKUX U HCOPraHN4YCCKUX BCIICCTB
OuncTtka BeecTB GUIbTPOBAHUEM U JUCTHIUIIIMENH. O4KCTKa BEIECTB NePEeKpUCTAIIIN3aLUEH.

2.2. CtpoeHne aToMa

Conepkanuie yaeOHOro MaTepuana

84.A1oM - ci10:kHasA YacTHIA. J0Ka3aTeNbCTBa CI0KHOCTH CTPOCHHUS aTOMa: KaTOAHbIE U
pEHTreHOBCKHUE Iy4H, (oTod((EKT, paTIroaKTUBHOCTb, AIEKTPOIIN3.

[Tnanerapnas mozens atroma 3. Pesepdopaa. Ctpoenue atoma o H. bopy. CoBpemenHble
MIpeJICTaBIeHUs O CTPOCHUH aToMa. KopmycKynsspHO-BOTHOBON Ayaln3M YacTUI] MUKPOMUpA.
85.CocTaB aTOMHOI0 1/1pa - HYKJIOHBL: IPOTOHBI U HEUTPOHBI. M30TONBI M HYKJIHIBI.
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Y CcTOMUHUBOCTH SATIEP.

86.2uiekTpoHHast 000109Ka aTOMOB. [ToHSTHE 00 AIEKTPOHHON OPOUTATN U PICKTPOHHOM
obnake. KBaHTOBBIC Uncia: TJIaBHOE, OpOUTAIBLHOE (TOOOYHOE), MArHUTHOE M CITMHOBOE.
Pacrnipenenenue 31eKTPOHOB 110 YHEPTETUYECKUM YPOBHSIM, MTOTYPOBHSIM U OPOUTAIISIM B
COOTBETCTBHUH C MMPUHIIMIIOM HaUMEHbIIEH SHepruH, NpuHIKIIOM [laynu u npasuwiom ['yHa.
DNEeKTPOHHBIE KOH(UTYpAIIH aTOMOB XUMUYECKHX JJIEMEHTOB.

BanenTtHbie BO3MOKHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.

DJIeKTPOHHAsS KIIACCUPHUKAIMS XUMUYCCKUX DJIEMEHTOB: S-, P-, -, f-a1eMeHThI.

Hemoncmpayuu. ®otodrdpdext. Monenu opOutaneit pa3inaHoi GOpMBl.
Jlabopamopnuie onvimol. Habnronenue CrieKTpoB UCITYCKaHHS U TIOTJIOMICHUS COSTMHEHUI
XUMHUYECKHX 3JICMEHTOB C TIOMOIIBIO CIIEKTPOCKOTIA.

2.3. [lepunognaeckuit
3aKOH U
MepUOInYECKas
CHCTEMa XMMHYECKHX
anemenToB J[.1.
Menneneesa

Coneprxkanne yueOHOro Marepuasia

87.0TKpbITHE NEPHOAUYECKOTr0 3aK0HA. [Ipennoceiku: HakorieHne (HakTOIOrHUYeCKOro
Marepuaia, pabotsl npenmectseHHUKOB (.B. Jlebepeiinepa, A.D. lllankyprya, Jx.A.
Heronenpca, JI.FO. Meiiepa), cbe3n xumukoB B Kapncpys, muunoctHsie kadecta [[.1.
MenneneeBa. Otkpeitre .. MeneneeBbiM Nepruognveckoro 3aKoHa.
88-89.11epuoguyeckuii 3akoH u cTpoeHue aroma. M3otomnsl. CoBpeMeHHOE TIOHATHE
XHUMHAYECKOT0 3JIeMeHTa. 3akoHOMepHOCTh . Mo3mu. CoBpemMeHHast opMyITHpOBKa
MIEPUOJNYECKOI0 3aKOHA.

90.ITepuoauyeckasi cucteMa u crpoenue aroma. OU3NUECKUI CMBICT MTOPSIKOBOTO HOMEpa
3JIEMEHTOB, HOMEPOB Ipyniibl U nnepuoAa. [lepnoanueckoe u3MeHEHNE CBOMCTB 3J1EMEHTOB:
paauyca aToMa; SHEPTUH MOHU3AIUH; AJIEKTPOOTPUIIATEIbHOCTH. [[prdnHbI M3MEHEHUS
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB AJIEMEHTOB B IpyMNnax U Mepruoiax, B TOM UUCIe
00JIBIINX U CBEPXOOIIBIINX.

91.3HaveHHe MEPUOINYECKOTO 3aKOHA U MEPHOIUYECKOIl CHCTEeMbl XUMUYECKUX 2JIEMEHTOB
J.A. MenneneeBa 1Jisi pa3BUTHS HAYKH M IOHMMAHUSI XUMHYECKOH KAPTUHBI MHPA.

w w

Jlemoncmpayuu. Pa3znuynbie BApUaHThI TA0IHIIBI TIEPUOINYECKON CHUCTEMBI XUMHUYECKHUX
anemenToB J[.M. MenneneeBa. OOpa3Iisl MPOCTHIX BEIIECTB OKCHUIOB M THIPOKCHUIIOB DJIEMEHTOB
III mepuona.

Jlabopamopnusie onvimol. CpaBHEHHUE CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB U TUIPOKCHJIOB
anemMeHToB I nepuona.

92.KonTpoJbHas padora NeS

2.4. CtpoeHue

Copep:xanne yueOHOT0 MaTepuana
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BEIECTBA

93.IloHsiTHE 0 XMMHYECKOI CBSA3M.

94. Tunbl XUMHYECKHUX CBSI3€li: KOBaJICHTHAS, HOHHASI, METAJUTHYECKAs ¥ BOJJOPOTHAS.
95.KoBasienTHasi XuMHu4eckasi cBsi3b. /[Ba MexaHn3Ma 00pa30BaHUs ATOU CBSI3U: OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIA. OCHOBHBIE MApaMETPhI 3TOTO TUIIA CBS3U: JUIMHA, IPOYHOCTD, YTOJI
CBSA3U WIM BAJIEHTHBIN yrosi. OCHOBHbBIE CBOMCTBA KOBAJIEHTHOW CBSI3U: HACHIIIEHHOCTb,
MOJIIPU3YEMOCTh U MIPOYHOCTh. DIEKTPOOTPULIATEIIEHOCTD U KIIACCU(UKALINS KOBAJICHTHBIX
CBA3€H 10 3TOMY IIPU3HAKY: NOJIAPHAs U HEMOJsIpHAsl KOBaJEHTHBIE CBs3U. [1osipHOCTD CBSI3U 1
MOJISIPHOCTD MOJIEKYJIbl. CIIOCO0 MepeKpbIBaHUS JIEKTPOHHBIX OpOUTasel u

KJIacCU(UKaIKs KOBAJICHTHBIX CBsI3€H M0 ATOMY npu3HaKky: [ /- u [J-cBa3u. KpatHoctsb
KOBaJICHTHBIX CBSI3€H M KJIacCU(UKAIMS UX TI0 ITOMY MIPU3HAKY: OJJUHAPHEIE, TBOIHBIE,
TpOITHBIE, OIYTOPHBIE. THUIBI KPUCTAJUTMYECKUX PEUIETOK Y BEIIECTB C 3TUM TUIIOM CBA3U:
ATOMHBIE U MOJIEKYJIIpHbIe. PU3NYECKUE CBOMCTBA BEIIECTB C ATUMH KPUCTAIIIMNYECKUMU
pelieTKaMu.

96.MonHasi XuMH4yecKasi CBfA3b, KaKk KpallHUH cilydyail KOBaJI€HTHOM MOJISPHOH CBSI3U
Mexanu3m 00pa3oBaHus HOHHOM CBsI3U. FIOHHBIE KPUCTANIMYECKUE PEIIETKH U CBOHCTBA
BEILIECTB C TAKUMH KPUCTAJJIAMHU.

97.MeTa/uInyecKasi XMMHYecKasi CBSI3b, KaK 0COOBIN THUI XUMUYECKOW CBS3H, CYIIECTBYIOIINUN
B METaJlIaX U CIjlaBax. Ee OTiIM4Ms ¥ CXOACTBO ¢ KOBAJIGHTHOW M MOHHOM CBsi3siMu. CBOMCTBA
METAUINYECKON CB3U. MeTaluInuecKrue KPUCTAJUIMYECKUE PELIETKN U CBOMCTBA BELIECTB C
TAaKUMH KPUCTAIIAMH.

98.BonopoaHasi xuMuueckasi cBsi3b. MexanusMm o0pa3oBaHus Takoil cBs3u. Ee
KJIacCU(PUKALIMS: MEXMOJIEKYJISIpHAs M BHYTPUMOJIEKYJISIPHASI BOJIOPOIHBIE CBSI3H.
MonekysspHble KPUCTAUIMYECKUE PELIETKH U1l 9TOr0 TUIA CBA3U. PU3HUECKHE CBOMCTBA
BEILIECTB C BOJIOPOJIHOM CBA3BIO. bromornyeckas pojb BOJOPOIHBIX CBI3€M B OpraHU3aluu
CTPYKTYp OMOTIOIMMEPOB.

Envnas npupoia XMUMHYECKUX CBSA3EH: HAJTMUUE Pa3JInYHbIX TUIIOB CBSI3€M B OJJHOM BEILECTBE,
MEepEexX0] OJTHOTO TUIIA CBSI3HM B APYrOMl U T.II.

99.Komiuiekcooopa3oBanue. [ToHsATHE 0 KOMIIEKCHBIX coenHeHusX. KoopauHanonHoe
YHCII0 KOMILIEKcooOpa3oBarens. BHyTpeHHss 1 BHeWIHsA cdepa KOMILJIEKCOB.
100.HoMeHKJIaTypa KOMILUIEKCHBIX coennHennii. X 3Ha4eHune.

wWwnN

N

Hemoncmpayuu. Moneny MOJNEKyJ pa3IndHON apXUTEKTypbl. Moieny U3 BO3AYIIHBIX LIAPOB
MPOCTPAHCTBEHHOT'O PAaCIOI0KEHU Sp-, SP2-, SP3-THOpUAHBIX opOuTanei. Moaenn
KPUCTAJUIMYECKUX PeIIeTOK pa3nnyHoro tuna. Monenu mosnexkyn JIHK u Genka.
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Jlabopamopusie onvimol. BzanmoielicTBie MHOTOATOMHBIX CITUPTOB € (DEITHHTOBOM
#uaKkocThlo. KauecTBennblie peakunu Ha noHbl Fe2+ u Fe3+.

2.5. ITomumepsr

Copep:xanue yueOGHOro MaTepuana

101.Heopranuveckue nmojumepsl. [lonumeps! - IpocThie BELECTBA C ATOMHON
KPUCTAITTMYECKON PELIETKO: allIOTPOITHbIE BUIOM3MEHEHHS yriepoa (anmas, rpagut, kapOouH,
¢ysiepeH - B3aMMOCBsI3b THOpUM3AMK OpOUTANIeH Y aTOMOB yTJIepoa ¢ IPOCTPAHCTBEHHBIM
CTPOCHHEM aJUIOTPOMHBIX MOJUGPUKALIUI); CeNIEH U TeJUTyp LIeNoYe4yHoro ctpoeHus. [lonumepsr -
CJIO’KHBIE BEILIECTBA C aTOMHOM KPUCTAINIMYECKON PEIIETKOM: KBapL, KPEMHE3EM (AMOKCHIHbIE
COEMHEHUS KPEeMHHUSI ), KOPYH]I (OKCHJI aTIOMUHUS) U aTFOMOCUIIUKATHI (IIOJIEBbIE LITATHI,
CIII0/1a, KaoJInH). MuHepaisl U ropHsle opoibl. Cepa miactudeckas. MuHepalibHOE BOJIOKHO -
acOect. 3HaUeHHE HEOPTAaHHUUECKUX MPUPOTHBIX MOJTUMEPOB B OPMUPOBAHUU OJTHOM U3
T'€0JIOTMIECKIX 000JI0UYeK 3eMITH - JIUTOC(EPHI.

102-103.Opranunyeckue nmouMepsbl. CiocoObl UX MOTYYSHHS: pEaKLUK TOTUMEPU3AINH U
peakuuy NoauKoHAeHcauuu. CTpyKTyphl TOJIMMEPOB: JIMHEHHBIE, Pa3BETBICHHbIE U
pocTpancTBeHHbIE. CTPYKTYpHUPOBAHUE MOJIMMEPOB: BYJIKaHU3AIMS KayqyKOB, 1yOieHue
0EIIKOB, OTBEPKICHUE TIOJTMKOH/ICHCAITMOHHBIX ITOJIMMEPOB. 33

104.Kanaccnuxanus nojJuMepoB 0 pa3andHbIM NPU3HAKAM.

Jlemoncmpayuu. Koniekiuu miacTMacc, KaydyKkoB, BOJIOKOH, MUHEPAJIOB M TOPHBIX TTOPOJI.
MunepanbHOE BOJIOKHO - acOecT u u3aenus u3 Hero. Moaenu monekyn 6enkos, [IHK, PHK.
Jlabopamopuwie onvimol. O3HaKOMIIeHHE ¢ 00pa3llaMy MJIaCTMACC, BOJOKOH, KAy4yKOB,
MHUHEpAJIOB U FOpHBIX opo. [IpoBepka miacTMacc Ha 3JIEKTPUUYECKYIO IPOBOANMOCTb,
roprOYecTb, OTHOIIIEHHUE K pACTBOPaM KHUCIIOT, eioueit u okuciauTenei. CpaBHEHUE CBOMCTB
TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX M1acTMacc. [lonyyenue HuTel n3 KanpoHOBON WIIH
JaBCaHOBOM cMoJibl. OOHapyKeHUE XJI0pa B NOJUBUHUIXJIOPHIE.

2.6. luctiepcHbie
CUCTEMBI

Copep:xanne yueOHOTo MaTepuana

105.ITonsiTHE 0 AUCTIEPCHBIX cucTeMax. Kiaccuukarys TUCIEpCHBIX CHCTEM B 3aBUCHMOCTH
OT arperaTHOTO COCTOSIHHSI JUCTIEPCUOHHOM cpelibl U IUCHepcHOM (a3bl, a TAaKXKe M0 pa3Mepy ux
yactull. ['pyboncnepcHbIe CUCTEMBI: SMYJIbCUU U CyCIIeH3UU. TOHKOIUCTIEPCHBIE CUCTEMBI:
KOJIJIOUIHBIE (30JIU M TeJIN) U UICTUHHBIE (MOJIEKYJISIPHbIE, MOJIEKYISIPHO-UOHHbIE U HOHHBIE).
Oddext Tunnans. Koarymsmus B KoIouHbIX pacTBopax. CHHEpe3uc B Tessix.

106.3HayeHne AUCTIEPCHBIX CHCTEM B ’KHBOI M HE:KMBOW NMPHUpPo/e M NMPAKTHYECKOH JKM3HH
Yyes10BeKa. DMYJIbCUU U CYCIIEH3UH B CTPOUTENBCTBE, MUIIEBOM U MEIUITUHCKOM
ITPOMBIIIJIEHHOCTH, B KOCMETUKE. bronornueckne, MEITUIIMHCKUE U TEXHOJIOTHUECKHE 30JIH.
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3HaueHue rejael B opraHu3aluy )KMBOM Matepun. buonornueckue, MuiieBbie, MEAUIIUHCKUE,
KocMeTndeckue renu. CuHepesuc kKak (akTop, OnpeAe o CpOK TOJHOCTH MPOAYKIIUA Ha
ocHoBe reseil. CBepThIBaHNWE KPOBU KaK OMOJIOTMYECKHI CHHEPE3HUC, €ro 3HaUCHHE.

Jemoncmpayuu. Buipl TUCTIEPCHBIX CHCTEM M UX XapaKTepHbIe pu3Haku. [Ipoxoxaenue mydya
CBeTa 4Yepe3 KOJUIOUIHBIC U UCTUHHBIE pacTBOphI (3 dext Tunmas).

Jlabopamopnute onvimot. Ilonydyenue cycnensun cepsl u kKanudonu. [loaydenue smynscun
pactutenpHOro Macia u oen3oda. [lomydenue 305 kpaxmana. [lomydenune 30551 cepsl U3
THOCYJIb(aTa HATPUS

2.7. XuMuueckue
peakuuu

Copep:xanue yueOGHOro MaTepuana

10

107-108.Knaccudukanusi XMMHYECKMX PeaKUUii B OPraHu4ecKoi U HeoOpraHu4ecKou
xumuu. [Tonsatue o xumMudeckoil peakuu. Peakiuu, unyiye 6e3 M3MEHEHUs! KaYeCTBEHHOTO
COCTaBa BEUIECTB: AJUIOTPONIU3ALHUA U u30Mepu3anus. Peakunu, uaymue ¢ “3BMEHEHUEM COCTaBa
BEIIIECTB: 110 YUCILY U XapaKTepy pearupyromux 1 o0pa3yrouxcs BeuecTB (pa3aokKeHus,
COEMHEHMS, 3aMEILIEHNUs, OOMEHA); [10 U3MEHEHUIO CTENIEHEW OKUCIIEHUS YIEMEHTOB
(OKHCIHUTENBHO-BOCCTAHOBUTENBHBIE U HE OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH); IO
TerioBoMy 3 deKTy (3K30- U SHJOTEPMUIECKUE); 10 (asze (ToMO- U TeTepOTreHHBIE); 110
HanpasJeHuIo (0OpaTUMble U HEOOpPATUMBIE); 10 HCIIOJIb30BAaHUIO KaTalu3aTopa
(KaTaJIMTUYECKUE U HEKATAJIUTUUECKUE); IO MEXaHU3MY (paJuKajabHble, MOJEKYJISPHbIE U
HVOHHBIC).

109.BepossTHOCTH NPOTEeKAHUA XUMHUYECKUX pPeaKluil. BHyTpeHHsIs 3HEepTUs, SHTAIbIIU.
110.TennoBoii 3pPeKT XMMHUCCKHX PeaAKINA.

111.Tepmoxumuyeckue ypaBHeHusi. CTaHJapTHas SHTAIBIUS PeaKIUi 1 00pa3oBaHUs
BeniecTB. 3akoH [.W. I'ecca u ero cienctBus. DHTponus.

112.Cxopocth xuMH4ecKuX peakumii. [louarue o ckopoctu peakunii. CKOpocTs TOMO- U
reTepOreHHON peak . DHEPIysl aKTUBALUH.

113.®@akTopsl, BIUAOIINE HA CKOPOCTh XUMHYecKoil peakuuu. [Ipupona pearnpyrommx
BemlecTB. Temneparypa (3akoH Baut-I'odda). Konnenrpanus. KatanuzaTopsl 1 katanus: roMo-
Y TETEPOTreHHBbIN, NX MEXaHU3Mbl. DEpMEHTHI, X CPABHEHUE C HEOPTraHUYECKUMHU
KaTaJan3aTopaMu. 3aBUCUMOCTb CKOPOCTH PEAKIIUK OT TOBEPXHOCTH CONPUKOCHOBEHHUS
pearupyromux BEeIEeCTB.

114.00paTuMOCTH XMMHYECKHX PEAKIMH.

115.Xumn4eckoe papHoBecue. [IoHATHE 0 XMMHUYECKOM paBHOBeCHH. PaBHOBECHBIE
KOHILICHTpaluu. JIMHAMUYHOCTh XUMHUYECKOr0 paBHOBeCHs. DaKTOPBI, BIMSIONIIME HA CMELICHUE

WNWN

w w
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paBHOBECHsI: KOHIIEHTpaIus, JaBieHne, reMneparypa (npuniun Jle [llarense).

Jemoncmpayuu. Ipespamenue kpacHoro gocdopa B Geinblit; kuciopoaa — B 030H. Moenu
Oyrana u nzo6yrana. [lonydeHue KucIopoaa U3 NEPoKCcHIa BOJOPOAA U BOJbI; ACTUApPATAINS
stanoua. [lenouka npepatennii P [] P20O5 [1 H3PO4; cBoiicTBa YKCYCHOM KUCIOTHI; PEAKIIUH,
uaynye ¢ o0pa3oBaHUEM OCaJIKa, ra3a U BOJIbI; CBOWCTBA METAIJIOB, OKUCIICHHE albJIeTH A B
KHUCJIOTY U CIIUPTA B albACTU/l. Peakiinu ropeHus; peakiuu 3HA0TePMUYECKHUE Ha IPUMEPE
peaKkuuu pas3iokeHus (3TaHoa, KaJUuitHON CeUTphbl, OUXpoMaTa aMMOHUS) M 9K30TEPMUYECKHE
Ha MpUMepEe peakiuii coequHeHus (obeciBeunBaHne OpOMHOM BOJIBI M pacTBOpa MepMaHraHara
KaJiusl STUJICHOM, TallleHUue U3BECTH U Jp.). B3anuMonelicTBue 1IMHKa C pacCTBOpAaMU COJISTHON U
CEPHOM KUCJIOT IPH pa3HbIX TEMIIEpaTypax, PU pa3HbIX KOHLEHTPAILUIX COJISTHON KUCIIOTHI;
pas3oKeHue MepoKCuaa KUCIopo/ia ¢ MOMOIIbI0 okcraa mapranna (IV), katanassl ceIporo Msca
U ceIporo kaprodens. BzanmoneiicTBre IuHKa pa3TMyHON TOBEPXHOCTH (IIOPOIIKA, MBLIH,
rpanyi) ¢ kucnoto. Mogens "kunsiiero cios". CMelieHne paBHOBECHS B CUCTEME:

Fe3+ + 3 CNS- [J Fe(CNS)3; oMbUIeHHE )KUPOB, pEaKIK dTepHUPUKAIIUA. 3aBUCHMOCTb
CTETIeHH AIEKTPOIUTUYECKON JUCCOIUAIIMN YKCYCHOU KUCIOTHI OT pa3baBneHus. CpaBHEHHE
cBoiictB 0,1 H pacTBOpoB cepHOIl 1 CEpPHUCTOMN KUCIIOT; MypaBbUHOM U YKCYCHOM KUCIIOT;
TUAPOKKCIIOB JIUTHS, HATPUS U KaJHsl.

Jlabopamopusie onvimot. IlonydeHne KUCIOPOia pa3ioKeHUEM MEPOKCHIa BOAOpoaa U (M)
nepMaHraHaTa kanus. Peakuuu, uaymye ¢ 00pa3oBaHHEM 0CaIK0a, ra3a WM BOJBI JUIS
OpPraHUYECKUX U HEOPTAaHMYECKUX KUCIIOT.

116. KonrposabHasi padora Ne6 3
2.8. PacTBOpHI Coneprkanne yueOHOro MaTtepuasa

117.11onsiTHe 0 pacTBopax. PU3NKO-XUMHUYECKask IPUPOAA PACTBOPEHHS U PACTBOPOB. 3

B3aunmoneiicTBre pacTBOPUTENS 1 PACTBOPEHHOTO BEIIECTBAa. PaCTBOPHMOCTD BEIIECTB.

118.Cnoco0b1 BbIpaskeHHs1 KOHLEHTPAIMHA PACTBOPOB: MacCOBas J10JI1 PACTBOPEHHOTO 3

BellecTBa (IIPOLEHTHAs ), MOJIIpHasl.

119.Teopus 3/1eKTPOJUTHYECKOI JUccoUanuu. MeXaHI3M IUCCOLUAIUN BEIECTB ¢ 3

Pa3IMYHBIMHU TUTIAMH XHMAYECKHX CBsI3eil. BKitag pycCKUX y4eHbBIX B pa3BUTHE TPEACTABICHUIN

00 3JeKTPOTUTHYECKON Arcconranii. OCHOBHBIE MOJOKEHUS TEOPUH AIIEKTPOIUTHIECKOM

JMCCOIMAIINH.

120.CreneHnb 3J1eKTPOIUTHYECKON AUCCONMALMH U (PAKTOPHI ee 3aBUCUMOCTH. CHIIbHBbIE U 3

CpeAHHUE IJICKTPOJIUTDI.
I[I/ICCOLII/IEU_II/IH BOJBbI. BOI[OpOJIHBIﬁ IIOKa3aTeJib. Cpez[a BOJOHLIX paCTBOPOB 3JICKTPOJIMTOB.
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Peakunu oOMeHa B BOAHBIX pacTBOpax 3JIEKTPOIUTOB.

121.I'mapoJu3, kak 00MeHHbIIi mpouecc.

122.HeoOpaTuMblii rupoJIN3 OPraHNYeCKUX U HEOPTaHUYECKHX COeTUHHEHHH U ero
3HAYeHUe B MPAKTHYECKOI esITeIbHOCTH YeJIOBeKa.

123.00paTumblii ruapoJan3 cojieil. CtyneHuarblii ruaposauns. [IpakTuyeckoe npuMeHeHune
TUAPOJIM3A.

I'unponu3 oprannueckux BemecTB (OeIKOB, JKUPOB, YIIIEBOIO0B, MOJIUHYKICOTUI0B, AT®D) 1 ero
OMoJIOrnYecKoe U mpakTuiyeckoe 3HaueHne. OMpuieHue kupoB. Peakuus srepuduxanuu.

N WN

Jlemoncmpayuu. CpaBHEHUE SIIEKTPOIPOBOIHOCTHA PACTBOPOB AMEKTPOIUTOB. CMelieHne
PaBHOBECHSI TUCCOIMALINYN CITA0BIX KUCIOT. HANKATOPBI M MI3MEHEHUE X OKPACKH B Pa3HbIX
cpenax. CepHOKHUCIBIHN U (hepMEHTATUBHBIN TUAPOIN3 YIIIEBOAOB. [ 'naponus kapOoHaTOB,
Cynb(aToOB M CHIINKATOB MIETOYHBIX METAJUIOB; HUTpaToB cBuHIa (II) mim nuaKa, Xmopuna
aMMOHHSI.

Jlabopamopuwie onvimol. XapakTep JUCCOLUUAIUHI PA3INYHBIX THAPOKCUIOB.

124.IlpakTnueckoe 3ansatue. Nel3
[IpurorosneHue pacTBOPOB pa3aNYHbIX BUJIOB KOHIEHTPAIMU.

2.9. OKUCIUTEILHO-
BOCCTaHOBUTEJILHbBIE
peaxiuu.
DNEeKTPOXUMHUYECKHE
MIPOLIECCHI

Copep:xanue yueOHOro MaTepuana

10

125-126.0kucanTe/IbHO-BOCCTAHOBUTEIbHBIE peakinu. CTeTeHb OKHCIICHHUS.
Boccranosurenu u okucnurenu. OKHCIEHUE U BOCCTAHOBIICHHE.

127 .Ba:kHeiilyue OKMCJIUTEIH M BOCCTAHOBUTEIN. BocCcTaHOBUTEIBHBIE CBOMCTBA METAILIOB -
IIPOCTBIX BELIECTB.

128.0OxucauTe/ibHbIE 1 BOCCTAHOBUTE/IbHbIE CBOHCTBA HEMETALIOB — MPOCTHIX BELECTB.
BoccranoButenbHbIe CBOMCTBA BEIIECTB, 00Pa30BaHHBIX 2JIEMEHTAMHU B HU3ILEH
(oTpuniaTenbHOI) cTerneHn okuciieHnus. OKUCIUTENbHBIE CBOMCTBA BEIIECTB, 00pa30BaHHBIX
3JIEMEHTaMU B BBICIIEH (TTOJIOKUTENILHON) cTeNeHH OKUcIeHUs. OKUCIUTENbHbIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBA BEILIECTB, 0OPa30BAHHBIX AIEMEHTAMHU B IPOMEKYTOUHBIX
CTETIEHAX OKHCIICHUS.

129- 130.Kitaccupukanus OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX peakuuii. Peaknnu
MEXaTOMHOT'0 U MEXMOJIEKYJIIPHOTO OKUCIIEHUS-BOCCTAaHOBIIEHUS. Peakuiun
BHYTPUMOJIEKYJISIPHOTO OKHCIIEHUSI-BOCCTaHOBJIEHUs. Peakiiy caMooKucieHus -
CaMOBOCCTaHOBJICHHUS (IUCTIPOTIOPLIMOHUPOBAHMS).

Mertoasl cOCTaBIEHUS] YPAaBHEHUIN OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX peakunid. Meron
9JIEKTPOHHOrO OanaHca. BiusiHue cpepl Ha MPOTEeKaHHE OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX
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MIPOIIECCOB.

131. XumMu4ecKue HCTOYHUKHU TOKA. DJICKTPOIHBIE MMOTESHIIUABI. Psi/T cTaHIapTHRIX
AJIEKTPOJIHBIX MMOTEHIINAIOB (AJIEKTPOXMUMHYECCKUH PsIT HAMPSHKEHUN METaJIIoB).
lNanbBaHMYECKHE 37E€MEHTHI U IPUHIHUIIBI UX Ppa0b0Thl. COCTaBICHUE TaIbBAHUYECKUX 3JIEMEHTOB.
OO6pa3oBaHre TAIbBAHUYCCKUX TIAp MPU XUMHUYECKUX

npoiieccax. ['aibBaHUYECKHE AIIEMEHTBI, TPUMEHSIEMBIE B )KU3HU: CBUHIIOBAsI aKKyMYJISITOpPHAs
Oatapesi, HUKeIb-KaJMHUEBbIe OaTapen, TOTUIMBHBIC AJICMEHTHI.

132.91eKTposIn3 paciiiaBoB U BOAHBIX PACTBOPOB JIEKTPOJUTOB. [Iporecchr,
MPOMCXOAIINE HA KATOJIC U aHO/IE. Y PaBHEHHUSI SJIEKTPOXUMHYECKUX TIPOIIECCOB. DIEKTPOJIN3
BOJIHBIX PACTBOPOB C MHEPTHBIMH 3JICKTPOAAMHU. IJIEKTPOJIU3 BOJIHBIX PACTBOPOB C
PacTBOPUMBIMH 3JICKTPOJIAMHU.

134.IlpakTHyecKkoe NpUMeHeHHEe YIeKTPOJIn3a.

Jemoncmpayuu. BocctaHoBIEHUE TUXpoMaTa Kallvs HUHKOM. BoccTaHOBIIeHHE OKCHIa MEAH
(IT) yrnem u Bogoponom. BoccranoBiieHne auxpomMaTa Kajius STUIOBBIM CIIUPTOM.
OxucnuTenbHble CBONCTBA a30THOM KUCIOTHL. OKUCIUTEIbHBIE CBOMCTBA TUXpOMAaTa Kallusl.
[ManibBaHMYECKHE AIEMEHTHI U OaTapeiku. DieKkTpoin3 pactBopa xyopuaa meau (11).
Jlabopamopnusie onvimol. B3anmoieiicTBE METAJIOB C HEMETaJJIaMU, a TAK)Ke C pacTBOPaMU
COJIEN M pacTBOpaMHU KUCIOT. B3auMoericTBrue CEpHOM U a30THOM KHUCIIOT C MEJIBIO.
OxucauTenpHble CBONCTBA MEpMaHTaHaTa Kajusl B pa3IMYHBIX Cpeaax.

2.10. Knaccudukarus
BemiectB. [IpocThie
BEIECTBA

Coneprxkanne y4eOHOro MaTtepuasia

135.Knaccudukanus Heopranmieckux BemecT. [IpocTeie U cOKHBIE BELIECTBA.
136.0Oxcuabl, ux kiaaccupukanusa. [uapoxcuabl.

I'unpoxcuabl (OCHOBaHUSA, KUCIOPOICOIEPKAIINE KUCIOTHI, aM(pOTEepHbIE THIPOKCH/IBI).

137 . Kucaorsl, ux kiaaccupurkanus. Cosn. Conu cpeHue, KHCIbIe, OCHOBHBIC U
KOMIIJIEKCHBIE.

138.MeTanabl. [lonoxeHne MeTaIOB B IEPUOINIECKOM CHCTEME M OCOOCHHOCTH CTPOCHUS MX
atoMmoB. [IpocTsie BeliecTBa - METaJUIbl: CTPOCHUE KPUCTAILIOB U METANIMYECKAsi XUMHYECKast
cBs3b. O0mmMe Ppuznueckre CBOMCTBA METAIUIOB M BOCCTAHOBUTEIHHBIE CBOMCTBA HX:
B3aUMO/ICHICTBUE C HEMETANIaMU (KHCIIOPOJOM, rajJor€HaMu, CEPOd, a30TOM, BOJIOPOJIOM), C
BOJIOM, KUCIIOTaMH, PAaCTBOPAMH COJICH, OPraHMUYECKUMH BEIECTBAMHU (CITUPTaAMHU,
rajloreHajaKkaHamu, (peHoIoM, KUCIOTaMu), o menodamMu. OKCHUIBI ¥ THIPOKCH]IBI METaJIIOB.
3aBHUCHUMOCTE CBOIICTB 3THUX COSTMHEHHN OT CTeIIeHEH OKHUCIICHNS METAJNIOB. 3HAUYCHIE
METAJUIOB B PUPOJIE€ U KU3HU OPTaHU3MOB.

W ww

28




139.Koppo3ust metanioB. [lorstue koppozun. XuMudeckass KOppo3usi. DIEKTPOXUMUYECKAS
Koppo3ust. CriocoObl 3alUTH METAIIIOB OT KOPPO3HHU.

140.061mme cnoco0bl MOJYy4YeHUsI MeTAJLIOB. MeTaiuisl B ipupoae. MeTautyprusi 1 €€ BUJIbL:
IIUPO-, TUAPO- U AIEKTPOMETAIUTYPrusi. DNEKTPOJIN3 PaCIUIaBOB U PACTBOPOB COETMHEHUN
METAJIJIOB U €r0 MPAKTHYECKOe 3HAUCHHUE.

141 Hemetasl. [TonoxeHre HEMETAIOB B IEPUOANYECKON CHUCTEME, 0COOCHHOCTH CTPOCHHS
UX aTOMOB. DJIEKTPOOTPULIATENBHOCTh. biiaropoiubie ra3pl. DIEKTPOHHOE CTPOECHHE aTOMOB
OJIarOPOTHBIX Ta30B U OCOOCHHOCTH X XUMUYECKUX U (PU3HMUECKUX CBOWCTB.

Hemertanbl — npoctele BemecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOCHUE UX. AJUIOTPOMHUSL.
XHUMHAYECKHE CBOIMCTBAa HeMeTaIoB. OKHCIUTENBLHBIEC CBOMCTBA: B3aUMOJICHCTBHE C METAIaMH,
BOZIOPOJIOM, MEHEE JIEKTPOOTPULIATEILHBIMI HEMETANIAMU, HEKOTOPBIMU CIIOKHBIMHU
BeliecTBaMH. BoccTaHOBHTENBHBIE CBOMICTBa HEMETAIIIOB B PEAKIHUAX ¢ (PTOPOM, KHCIOPOIOM,
CJIO)KHBIMU BEIIECTBAMU-OKUCIUTENSIMU (a30THOM U CEPHOM KUCIOTaMH U JIIp.).

Hemoncmpayuu. Komnexuus "Knaccudukanus HeopraHmdeckux BemecTB" 1 00pa3isl
npeacraButeneit kiaaccop. Komnekmus "Knaccudukamnus opraHudeckux BeniecTB" U 00pasiibl
MpeACTaBUTENCH KiIaccoB. MoJienu KpUCTAUTMYECKUX PEIIETOK MEeTaJIoB. KoJekius MeTamion
C pa3HbIMU (PU3NYECKUMU CBOMCTBaMU. B3aumopeiicTBue TUTHSI, HATPUS, MATHUS U Kele3a ¢
KHCJIOPOJIOM; IIEJIOYHBIX METAJNIOB C BOAOU, CiupTamMu, (PeHOJIOM; IIMHKA C paCTBOpaMU
COJISHOW U CEPHOM KUCIJIOT; HAaTPUs C CEPOM; aTFOMUHMS C HOJIOM; JKeJie3a C paCTBOPOM MEIHOIO
KYIOpoca; aJlOMHHHS C paCTBOPOM eIKoro HaTpa. OKCHAbI U THAPOKCU B! XpoMa. Kopposus
METAJIJIOB B 3aBUCUMOCTH OT YCIIOBUH. 3aIlIUTa METAIIJIOB OT KOPPO3HUH: 00pasibl "Hep:kaBeek',
3alUTHBIX MOKpHITUH. Komekius pya. DaeKkTpoau3 pacTBOpoB coyiell. Moaenu
KPUCTAINTUYECKHUX PEIIETOK oA, anmasa, rpadura. Amnorponus Gocdopa, cepbl, KUCIOPOAaA.
B3aumozeiicTBre Boopoaa ¢ KUCIOPOIOM; CYPbMBI C XJIOPOM; HATPHUS C UOJOM; XJIOpa C
pacTBopoM OpoMUa Kallus; XJIOPHON M CEpOBOJOPOIHOM BOJIBI; 0OeclBeUnBaHUE OPOMHOM
BOJIbI TUJICHOM HJIH all€TUIICHOM.

Jlabopamopnuie onvimoi. O3HaKOMIICHHE C 00pa3laMu MpeICTaBUTENEN KI1acCoB
HEOpraHuyeckux BemecTB. O3HaKOMJIEHUE C 00Opa3liaMy MPeCTaBUTENIEH KIaCCOB
OpraHuYecKux BemecTB. O3HaKOMJIEHUE C KOJUJIEKIINEH pyI.

[Tonydenue u cBoiicTBa kuciaoposa. [lonydenue u cBorictBa Bogopoja. [lonyuenue
MJIACTUYECKOM Cepbl, XUMUUECKHE CBOMCTBA cepbl. B3auMoaeiicTBue METalIoB ¢ pacCTBOpPaMHU
KHUCJIOT U coJiei. CBOWCTBA yIJIst: aicOpOIIMOHHBIE, BOCCTAHOBHUTENIbHBIEC. B3anMoeiicTBre
[IMHKA WIH aJJIOMUHUS C pACTBOPAMU KUCIIOT M mienodeil. OkpanmBaHue MIaMeHH KaTHOHAMU
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MICITOYHBIX U NICJTOYHO3EMCIIbHBIX MECTAIJIOB.

142. KontpoJanHas paGora Ne7

2.11. OcHoBHEbIE
KJIaCCBI
HEOPTaHUYECKUX U
OpPraHHYECKUX
COCIMHECHUI

Conepkanue y4eOHOro MaTepraia

143.Bopopoanble coennHennst HeMeTa10B. [lonydeHre ammuaka 1 XJ0pOBOJOPO/Ia CHHTE30M
1 KOoCcBeHHO. Pusnyeckue cBoiicTBa. OTHOIIEHKE K BOJIE: KUCIIOTHO-OCHOBHBIE CBOMCTBA.
144.0Oxcuabl 1 aHTHAPUIBLI KAPOOHOBBIX KUCJI0T. HeconeoOpasyromiue u coneodpasyronme
okcupl. Kucnorneie okcuipl, MX cBorcTBa. OCHOBHBIE OKCHIBI, MX CBOWCTBA. AM(OTEpHbIE
OKCH/JIbI, UX CBOMCTBA. 3aBUCUMOCTH CBOWCTB OKCHIOB METAJIJIOB OT CTEIIEHU OKUCIICHUS.
AHTHIpUIBI KAPOOHOBBIX KHCIIOT KaK aHAJIOTH KHCIOTHBIX OKCH/IOB.

145.KucjioThl Oprannveckue u Heopranudeckue. KrucioTsl B CBeTe TEOPHH
ANEKTPOIUTHYECKON Jucconuanui. KucioTsl B CBETE MPOTOIUTUYECKON TEOPHUH.
Knaccudukanus opraHnuecKux U HeopraHmueckux Kuciaot. OOue cBOHCTBa KUCIIOT:
B3alMO/ICIICTBIE OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT ¢ METAJIIaMH, OCHOBHBIMU U
aM(bOTEepHBIMU OKCUAAMH U THIPOKCHIAMH, C COJIIMU, 00pa30BaHUE CIOKHBIX A(PUPOB.
Oco0eHHOCTH CBOMCTB KOHIICHTPHUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

146.0cHoBanus oprannyeckue U Heoprannieckue. OCHOBaHUS B CBETE TEOPUU
ANEKTPOIUTHYECKON Jucconuanui. OCHOBaHUS B CBETE MIPOTOIUTUYECKOMN TEOPHUH.
Krnaccudukanus opraHuuecKux 1 HEOPraHUYECKHX OCHOBaHUH. XHUMHUECKHUE CBOIICTBA
IeJI04Yel M HEPACTBOPUMBIX OCHOBaHUN. CBOMCTBA OECKUCIOPOIHBIX OCHOBAHMI: aMMHUaKa U
aMMHOB. B3anMHoOe BIUsIHHE aTOMOB B MOJIEKYJI€ aHUJIMHA.

147. AM¢oTepHble OpraHuvecKue U HeOpraHmdeckue coeIMHeHUss. AMPOTEpHbIE OCHOBAHUS
B CBETE MPOTOJIUTUYECKON Teopuu. AM(POTEPHOCTh OKCHIOB U THIPOKCHIOB MEPEXOIHBIX
METAJIJIOB: B3aUMOJIEUCTBUE C KUCIOTaMH U LIEJII0YaMHU.

148.Couu. Knaccugukaius 1 xumuyeckue cBoiictpa coseif. OcoOeHHOCTH CBOMCTB coeit
OpPraHMYECKUX U HEOPTraHUYECKUX KUCIIOT.

149.T'eneTH4eckast CBSI3b MeKAY KJIACCAMH OPraHMYeCKUX U HEOPraHNYeCKUX COeJHHEHUH .
[ToHsITHE O TEHETUYECKOW CBSA3U M TEHETUYECKUX PsiaX B HEOPTaHUYECKOM U OPraHUYeCKOM
XUMUU. ['eHeTnueckne psaaspl MeTamia (Ha IpuMepe KallbIus U xKelle3a), HemeTaa (Cepbl U
KpEMHUS), IEPEXOAHOT0 dIeMeHTa (HMHKa). [ eHeTHnueckue psiibl U reHeTHYecKas CBA3b B
OpraHu4eckoil xumuu. EMMHCTBO MHpa BelecTs.

N

Hemoncmpayuu. Konnekuy KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB, IEMOHCTPAITUS
HX CBOMCTB. B3anmoneicTBre KOHIEHTPUPOBAHHBIX A30THOM U CEPHOM KHUCIIOT, & TAKXKE
pa3baBIeHHON a30THOM KUCJIOTHI ¢ Menblo. Peakiust "cepebpsiHOro 3epkana’ ajs MypaBbUHOM
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KHCIOTHI. B3auMoselicTBre pacTBOpa rMIpOKCHIa HATPUS C KUCIOTHBIMU OKCUAAMH (OKCHIOM
docdopa (V)), ampoTepHbIME TUAPOKCHAAMHE (THIPOKCHIOM IIMHKA). B3anmoeiicTpre
aMMHaKa ¢ XJ0po(oaopoIoM U BOAOH. AHAJIOTUYHO i1 MeTuiIaMuHa. B3aumoeiicTaue
AMUHOKHCIIOT C KHCJI0TaMU U 1enaoyamu. OCyIlecTBICHUE IEPEXO0B:

Ca [J CaO [1 Ca3(P0O4)2 [1 Ca(OH)2

P [0 P205 [0 H3PO4

Cu [1 CuO [ CuSO4 [J Cu(OH)2 [J CuO [ Cu

C2HS5O0H [J C2H4 [ C2H4Br2

Jlabopamopusie onvimet. 11onyyeHne u CBOMCTBA yrieKUcioro raza. CBOMCTBa COJISTHOM,
CepHOI1 (pa30aBICHHON) U YKCYCHOUM KUCIIOT. B3anMoelicTBre THIPOKCH 1A HATPUS C COISIMU
(cynbdatom meau (II) u xmopuaom ammonus). Paznoxenue ruapokcuaa meau. [lonydyenue u
am@oTepHbIe CBOICTBa rUApPOKcUIa amoMuHus. [loaydeHue »ecTKoi BOJbl U U3yUEHUE €€
CBOMCTB. YCTpaHEeHHE BPEMEHHOM 1 MOCTOSIHHOM KECTKOCTH.

150.ITpakmuueckoe 3anamue.Nel4
[Tonmy4yeHne XJI0pOBOIOPO/IA M COJITHOM KUCIIOTHI, UX CBOMCTBA. [lonydyeHne aMmmuaka, ero
CBOMCTBA.

2.12. Xumusa
DJIEMEHTOB

Copep:xanue yueOHOro MaTepuana

11

151.Boopon. /IBoiicTBEHHOE MOJOXKEHHE BOJAOPO/Ia B IEPUOANUYECKOI cucTteMe. 30Tomnsl
BogopoJa. Tsxenas Boga. OKMCINTENBHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOJOPOJIA, €TO
MOJy4YEeHUE U TpUMEHeHue. Pop BOIOpOo1a B )KMBOM 1 HEKMBOM nipupoe. Boxa. Posib Boabl kak
Cpenoo0pa3yIoIIero BelecTBa KIETKU. DKOJOTHUYECKUE aCIEKThl BOIONOIb30BaHUS.
152.9nementnl IA-rpynnsbl. lllenounsie Metamnbl. O01mas XxapakTepUCTHKA IIETOYHBIX
METaJUIOB Ha OCHOBAHUU ITOJIOXKEHUS B IIEpUOANYECKON cucteme dinemeHToB .M. Menneneesa u
cTpoeHus atomoB. [lonydenue, puznyueckne 1 XUMUYECKHE CBOMCTBA IIETOYHBIX METAJIIIOB.
KatnoHs! 1enouHbIX METAIJIOB KaK BaKHEHIIas XuMuieckas (hopMa ux CyIiecTBOBaHUS,
pEryJIsaTUBHAS POJIb KATUOHOB KaJus U HATPHs B )KMBOM KieTke. [IpupoaHslie coennHeHus
HaTpus U Kallus, UX 3HaYCHUE.

153.9aemenTtsl IIA-rpynnbl. OOmmias XapakTEPUCTHKA IIEIIOYHO3EMETBHBIX METAJUIOB U MarHUS
Ha OCHOBAHUU IOJIOXKECHUS B IIEPUOANYECKON cucTeMe aeMeHToB [ M. Menneneesa u crpoeHus
atomoB. Kanb1iuii, ero nosydenne, puznyeckue U XUMUIECKHUE CBOMCTBA. BakHeiimme
COCTMHEHUS KalbIIHs, UX 3HaUeHUe U npuMeHeHne. Kanpiuit B mpupoje, ero Onoaorudeckas
pOJIb.

154. AnmrvomuHmii. XapakTepucTHUKa aIFOMUHUSL HA OCHOBAHHUH MOJIOKEHHSI a IEPUOANYECKOM
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cucteme atemeHToB J[.M.MenneneeBa u ctpoenus aroma. [lonmydenne, pusznueckue u
XUMHUYECKHE CBOMCTBA alIOMUHNS. BaxkHelIne coeIMHeHs aJIOMUHNS, UX CBOMCTBA, 3HAUCHHEC
u npumeHenue. [I[pupoHpie coeAMHEHNS aTFOMUHUSA.

155.¥Yraepon u kpemuuii. OO011ast XapakTepUCTUKA HA OCHOBAHUH UX TIOJIOKEHUS B
nepuoanueckoit cucreme J[.M. MenzaeneeBa u crpoenus atroma. [IpocTeie BemecTsa,
oOpa3oBaHHbBIC ATUMH dTeMeHTaMu. OKCHUIBI ¥ TUAPOKCUIBI YTIIepoia U KpeMHus. BaxHeitmme
COJIM YTOJIbHOM U KpeMHUEBOU KUCIOT. CHIIMKATHASI TPOMBIILJICHHOCTD.

156.I"asorennl. OOmas xapakTEPUCTHUKA TAJIOTCHOB HA OCHOBAHUH HUX TTOJIOKCHUS B
nepuoanudeckon cucreMe ainemenToB J[.M.MeHeneeBa u CTpoeHus aTOMOB. [ aliorens! —
MIPOCTHIE BELIECTBA: CTPOCHUE MOJIEKYJI, XUMHUYECKUE CBOMCTBA, NOJIy4YeHUE U IIPUMEHECHHUE.
Baxwnerinme coeTMHEHU raJOreHOB, UX CBOMCTBA, 3HAYCHUE U TPUMEHEHUE. ['aJloreHs! B
npupojie. buonoruyeckas poJib raJoreHoB.

157.Xanbkorennl. O0111ast XapaKTepUCTHUKA XaJIbKOT€HOB HA OCHOBAHUM UX TOJIOKCHUS B
nepuoanydeckon cucreme sneMmeHToB J[.1. MenaeneeBa u cTpoeHust aTOMOB. XallbKOT€HbI —
npocTele BeulecTBa. Ayutotponus. CTpoeHne MOJIEKYIN aJTIOTPOIHBIX MOAN(DUKAIIUI U UX
cBoiicTBa. [lonyyenue u npuMeHeHue KUcaopoaa v cepbl. XalbKOT€HbI B IPUPOAE, UX
OHoJIOTHYecKast poJib.

158.91ementsl VA-rpynnbl. O011ast XapakTepUCTHKA YIEMEHTOB STOU IPyMNIbl HA OCHOBAaHUH
HX TTOJIOKEHUS B MEPUOINUECKON cucteme anemMeHToB J[.M. MenzaeneeBa u CTpO€HHS aTOMOB.
CtpoeHure MOJNIEKyIbI a30Ta U alUIOTPOIHBIX Moaudukanuii hocdopa, ux puzndeckue u
XUMHUYECKUEe cBOMcTBA. Bomopoaueie coequuenus sinemMeHToB VA-Tpynmbl. OKCUIBI a30Ta U
docdopa, cooTBeTCTBYIONINE UM KHCTOTHI. CoNi 3TUX KUCIOT. CBOMCTBA KUCIOPOIHBIX
coeuHEeHMH a3ota u Gochopa, ux 3HaueHue U puMeHeHne. A3oT u pocdop B Ipupojie, ux
Ouosorudeckast poib.

159.9aemenTtnl IVA-rpynnbl. O0mas xapakTepruCcTHKa 3JIEMEHTOB 3TON TPYIIBI HA OCHOBAaHUU
HX TOJI0KEHUS B MEPUOINUECKON cucteme 3nemeHToB [[.M. MenaeneeBa u CTpO€HHs aTOMOB.
Yrnepon u ero amnorponusi. CBOMCTBA aNTIOTPOMHBIX MOAU(PHUKAIIUHN Yriiepoaa, UX 3HaYeHHUE U
npuMeHnenne. OKCUABI U THIPOKCUIBI YTIIEPOia U KPEMHHUsI, UX XUMU4deckue cBoicTra. Comu
YrOJIbHOUM ¥ KPEeMHHUEBBIX KHCIIOT, X 3HaUeHHUE U npuMeHenue. [Ipupomoodpasyromias poib
yTiIepo/ia JTsl 5KUBOW M KPEMHHUS - JIJIs1 HeXKUBOW IPUPOABL. d-DIEMEHTHI.

Ocob6ennoctu crpoenust aroMmoB d-3nementoB (IB-VIIIB-rpynm). Mens, nuHK, Xpom, xenes3o,
Maprasel] Kak MPOCThIE€ BEIIECTBa, UX (PU3NIECKHE U XMMUYECKHE CBOMCTBA. HaxoxkieHne sTux
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MCTAJIJIOB B ITPUPOAC, UX MMOJTYYCHHUEC U 3HAYCHUC. COGI[I/IHeHI/IH d-»1eMeHTOB ¢ Pa3siInYHbIMHU
CTCIICHAMM OKHMCJIICHUA. XapaKTep OKCHUAOB U THAPOKCHUAOB 3THUX 3JICMCHTOB B 3daBUCUMOCTH OT
CTCIICHU OKHMCJICHHUA MCTalljia.

Hemoncmpayuu. Komnekuuy NpoCThIX BEIIECTB, 00Pa30BaHHBIX AIEMEHTAMHU PAa3TUIHBIX
3JEKTPOHHBIX ceMeiCcTB. Komiekuuu MuHepanoB U ropHbIX nopos. Ilonydenne anioTponHeix
MoUUKAIII KHCIOPOAa, cephl, pochopa. XMMUUECKUE CBOMCTBA BOAOPO/Ia, KUCIOPOJIA, CEPHI,
dhocdopa, ranoreHos, yriepoja.

Oxcuppl cepbl, a30Ta, YIJIEpoJa, Kejle3a, MapraHiia, MEAU ¢ Pa3INYHbIMU CTEIEHSIMHU OKUCIICHUS,
UX CBOMCTBA.

I'unpoxcunbl cepsl, Xpoma, Maprasia, *Keyues3a, MeJly, aIlOMUHUS U [IMHKA, UX TIOJy4YEHUE U
XUMHUYECKHUE CBOKCTBA.

Jlabopamopnwie onvimoi. V13yueHne cBOICTB POCTHIX BELECTB U COEAUHEHUN S-2JIEMEHTOB.
N3yueHune cBOMCTB MPOCTHIX BEUIECTB U COCTUHEHUI P-3J1€EMEHTOB.

W3ydeHue cBOICTB NPOCTHIX BELIECTB U COEAMHEHUN d-3JIEMEHTOB.

160-161 .IIpaxmuueckue 3anamusn. Nel5-16
[TosrydeHnne THIPOKCHIOB ATFOMUHUS U ITUHKA ¥ UCCIICIOBAHUE MX CBOMCTB.
[Tonmy4yeHne u uccie0BaHue CBOMCTB OKCHJIOB Cepbl, yriepona, hocdopa.

2.13. XuMus B KU3HUA
oO1ecTBa

Coneprxkanne yueOHOro Marepuasia

162-163.Xumusi M MPOU3BOACTBO. XMMHUYECKas IPOMBIIIICHHOCTh U XUMUYECKUE TEXHOIOTHH.
Chipbe UTst XUMHYECKOH TIPOMBIIUIEHHOCTH. Boa B XMMUYECKO# MPOMBIIIUIEHHOCTH. DHEPTHUS
JUI XUMHUYECKOT0 NMPOon3BoicTBA. HayuHble MPUHIMITBI XUMUUYECKOTO IPOM3BOJICTBA. 3alUTa
OKpY’KaroIllel Cpelibl U oOXpaHa TpyJa NpU XUMUYECKOM NMpou3BoAcTBe. OCHOBHBIE CTAIUU
XMUMHYECKOro nMpou3BocTBa. CpaBHEHUE MPOM3BOICTBA AMMHUAKa M METaHOIA.

164-165.XumMus B ceJbCKOM X03siiicTBe. XMMH3AIUs CEIIbCKOTO XO3SICTBA U €€ HAIPABJICHHUS.
PacTeHus u mouBa, MOYBEHHBIH MOTJIOIMAOIIMNA KOMITJIEKC. Y 100peHHs U UX KiaccuuKanus.
XUMUYECKHE CPeACTBA 3alllUThl pacTeHU. OTpULIaTeNbHbIE MOCIEICTBUS TPUMEHEHUS
NECTULUAOB ¥ 00phOa ¢ HUMU. XUMH3AIMsI ’KUBOTHOBO/ICTBA.

166.Xumus u 3xog0rusi. XMMHUYECKOE 3arpsi3HEHIE OKpyKatomien cpeapl. OxpaHa ruapochepst
OT XMMHUYECKOT0 3arpsi3sHeHus. OXpaHa MOYBBl OT XUMHUYECKOT0 3arpsa3HeHus. OxpaHa
aTMocdepsl 0T XUuMu4ecKoro 3arpsizHeHus. Oxpana (aopsl U payHbl OT XMMHYECKOTO
3arpsi3HeHUs. BUOTEeXHOIOT s U TeHHAas! HHKEHEPHUS.

167.XuMusi ¥ OBCeAHEBHAA KM3Hb YeJioBeKa. JloMalHss anteka. MOIOIIKe U YUCTSIINE
cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMH HaCEKOMBIMU. Cpe/icTBa TMYHON TUTHEHBI U
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KOCMETHKU. XUMUS 1 IuIa. MapKI/IpOBKa YIIAaKOBKaA IMUIICBBIX U THTUCHUYCCKHUX IIPOJAYKTOB U
YMCHHC UX UUTAThb. OKOJIOTHUS KuauIa. XuMHUs U TSHETUKA YEJI0BEKa.

Jemoncmpayuu. Moneny pou3BOCTBA CEPHOU KUCIOTHI M aMmMHuaka. Kosutekius ynoopeHuit u
necturoB. OOpa3ibl cpeicTB OBITOBOM XUMUU M JICKAPCTBCHHBIX MTPEIApaTOB

168-169.IIpakmuueckue 3anamus: Ne 17-18
O3HaKoOMIICHHE C KOJUIEKLIMEH YI0OpeHHI U TTIECTUIIH/IOB.
OsHakomiieHHE ¢ 00pa3liaMy CPeICTB OBITOBOM XUMHH U JICKAPCTBEHHBIX IPETIapaToB.

170-171. Iu¢depeHuupoBaHHbII 3a4eT 2
UTOIO: 1714
Buneayoumopnaa camocmoamenvnan pa6oma: nojroToBKa BbICTYIUICHUH [0 3aJaHHBIM T€MaM, 854
JOKJIaJI0B, pedepaToB, 3cce, MHANBHIYATBHOTO MMPOEKTa C UCIOIb30BAHNEM HH()OPMAITHOHHBIX
TEXHOJIOTUH U Ap.
Ipomescymounan ammecmayus ¢ hopme oughgpepenyuposannozo 3auema uiu IK3ameHa
2564

Jljig XapaKTepUCTUKU YPOBHSI OCBOCHUSI y4U€OHOT0 MaTepHalia UCIOIb3YOTCS CleAyolire 0003HaYeHUS:
1. — o3HakoMUTENBHBIN (Y3HaBaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOWCTB);
2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH ITOJI PYKOBOACTBOM)

3. - HpOI[YKTI/IBHHﬁ (HJ'IaHI/IpOBaHI/Ie U CaMOCTOATCIIbHOC BBIIIOJIHCHUC ACATCIIbBHOCTH, PCIHICHHUC HpO6J'I€MHBIX 3aL[aq)
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

3.1. TpeOboBaHusi K MUHMMAJbHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzanus yueOHOM qUCHUIIIMHBI TpEOyeT HaMM4Ms ydeOHOro kabuHera Xumusi;
O6opynoBanue yueOHOro KabMHeTa:

- IOCAJI0YHbIE MECTa M0 KOJIUYECTBY 00YyUaIOUXCS;

- pabouee MecTo MpernoaaBaTes;

- BBITSDKHOM 1IKad;

- Ha0Op XMMUYECKON NOCYAbl U MPUHAMIEKHOCTEN 7151 JTaADOPATOPHBIX U
MPaKTUYECKUX paldoT;

- Ha0OPBI PEAKTUBOB OPTaHUYECKHUX U HEOPTAHUYECKUX BEILIECTB;

- KOMIUIEKT Y4eOHO-HATJISTHBIX TIOCOOMI « XUMHSI;

-TIeYaTHbIE ¥ 9KPAHHO-3BYKOBBIE€ CPEICTBA OOYUCHHS;

-CpCaAcCTBAa HOBBIX HH(bOpMa]_II/IOHHI)IX TGXHOJ’IOFHﬁ;
- PCAKTHUBEI;

TexHuueckue cpeacTsa 00yyeHus:

- KOMIIBIOTEP C JIMLIEH3UOHHBIM TPOTrPAMMHBIM 00ECIIEYEHUEM;
- MYJIbTUMEUATIPOEKTOP

- 3KpaH

3.2. UudopmanmnonHoe odecnevyeHne o0yueHmst
Ilepeyenb  pexoMeHayeMbIX  y4eOHbIX  u3aaHuii, HHTepHeT-pecypcos,
JTOTOJHUTEJIbHOH JIMTEPATypPhbl

Jlo1sl CTYy1eHTOB:
INa6puensna O.C. Xumus 115 npodeccuii U creruaibHOCTEN COIMaIbHO-
HSKOHOMHUYECKOTO ¥ rymMmaHuTapHoro npodwuieit: yueonuk / O.C. I'abpuensu, 1.
OctpoymoB. — M.: 2014
INa6puensa O.C. Xumus 115 npodeccuii U creruaibHOCTEeH TEXHUYECKOT0 TPOQuIIs:
yueOnuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014
IMa6puensna O.C. Xumust 115 npodeccuii U creruaibHOCTEH €CTeCTBEHHO HAy4YHOTO
npoduis: yaeonuk / O.C. IN'abpuensn, U.I". Octpoymon. — M.: 2014
IMa6puensa O.C. Xumus: yueb. mist crya. npod. yueb. 3aBenenuii / O.C.
["abpuens, U.I'. Octpoymos. — M.: 2014
[Ma6puensa O.C. [Ipaktukym: yueb. mocodue / 'abpuensa O.C., Octpoymos WN.T.,
CnankoB C.A., HopodeeBa HM. — M.: 2014
[Ma6puensa O.C. Xumus: mocobue s moaroroBku Kk EI'D: yue6. mocobue / O.C.
IMa6puensu, U.T'. Octpoymos, C.A. Craakos. — M.: 2011
Epoxun FO.M. , KoBasiera U. b. Xumus nis npodeccuii u cnienuaibHOCTeN
TEXHUYECKOTO U €CTeCTBEHHO Hay4yHoro npoduieit. — M.: 2014
Epoxun FO.M. Xumus: 3agaum u ynpaxuaenus. — M.: 2014
Epoxun FO.M. COo0opHUK TECTOBBIX 3afaHuii o xumuu. — M.: Akaaemus, 2014
IMa6puensa O.C. u ap. Xumus ajis npodeccuii ¥ CrenualibHOCTeH TEXHUUYECKOTO
poduis (NEKTPOHHOE MPUIIOKEHHUE)



s npenogaBartesist
06 obpazoanuu B Poccutickoit deaeparuu. OeaepaibHbiii 3akoH Poccutickoit
®deneparuu ot 29 nexadbps 2012 r. Ne 273-D3
denepanbHbIN roCcy1apCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT CPEaHErO (TIOJIHOTO)
oOmiero oopaszoBanus. Y1B. [Ipukazom MunoOpHayku Poccun ot 17 masg 2012 1. Ne
413
[Tpuka3z MunoOpHnayku Poccuu ot 29 nexabps 2014 r. Ne 1645 « O BHeceHun
M3MEHEHUH B pruka3 MuHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit deaepanuu
ot 17 mast 2012 1. Ne 413 «OG0 yTBepkaeHuu heaepaIbHOrO TOCYAapCTBEHHOTO
00pa3oBaTensLHOTO CTaHAapTa CPEIHETO (ITOJTHOTO0) 00IIero 00pa3oBaHMUs.
Pexomenmanmu mo opraHu3aIny MOJTYYEHUS CPETHETO 00Iero oOpa3oBaHus B
npejenax 0OCBOCHUsT 00pa30BaTEIbHBIX MPOrpaMM CpeHEro npodecCuoHaIbHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHusl C Y4€TOM TPeOOBaHMI
(benepalibHbIX TOCYJaPCTBEHHBIX 00pa30BaTEbHBIX CTAHIAPTOB U MOJTy4yaeMOM
poQeCcCuu WK CIEeNUaTbHOCTH CPETHEr0 MPOPECCHOHATIEHOTO 00pa30BaHUs
(muceMo JlemapTameHTa rocy1apCTBEHHOM MOJIUTUKH B cepe MOATOTOBKH pabounx
kaapoB u JII10 Muno6puayku Poccun ot 17.03.2015 Ne 06-259).
[Mabpuensn O.C. Xumusd 11 npenogaBatens: yueOHo-metoaudeckoe nocooue / O.C.
I"abpuenss, I'.I'. JIbicoBa. — M.: 2014
IMa6puensa O.C. u ap. Xumus aiis npodeccuii U CrenuaibHOCTeH TEXHUUYECKOTO
npo@uiist (31E€KTPOHHOE NPHIIOKEHHE )

JlonotHUTEIbHbIE UCTOYHUKH:
1.BapasBa, H.O. Xumus B cxemax u tabmuuax/ H.D. Bapaspa.-M.: Dxcmo, 2010.-
208c.
2.Epemuna, E.A. CnipaBounuk mkoisHuKa 1o xumuu/mop pen. H.E.Ky3smenko, B.B.
Epemuna.- 2-e uzg.,crepeotun.- M.:M3narenbcTBo «Ik3amen»,2009.-512c.
3Jlumun, P.A. Xwummsa: CnpaBounnk /P.A.  Jlmaua.- M.:ACT:Actpens;
Braguvmup:BKT,20011.-286¢.

HNuTepHeT-pecypcesl
pvg.mk.ru - onmummnuana «IToxkopu BopoOsEBBI TOPHI»
hemi.wallst.ru - «Xumus. OOpa3zoBaTeIIbHBIN CAUT AJIS IIKOJbHUKOB)
www.alhimikov.net - O6pa3oBaTebHBIN CAWT I MIKOJIBHUKOB
chem.msu.su - DnexkTpoHHast GMOIUOTEKA ITO0 XUMHUHU
WWW.enauki.ru — uHTepHeT-u3AaHKue Ui yuauTeied « ECTecTBeHHbIC HAyKM
1september.ru - metonuueckas razera "lIlepBoe ceHTSIOps"
hvsh.ru - sxxypHan « XuMust B IIIKOJIE»
WWW.hij.ru/ -«Xumust 1 5KU3HbY
chemistry-chemists.com/index.html - snexTpoHHBIH KypHaT « XUMUKA B XUMHUSD)
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSI YUEBHOM
TV CHUILIAHBI

Konrpoir ® omeHka  pe3ylbTaToOB  OCBOCHUS  y4ye€OHOM  IUCHUILIMHBI
OCYILIECTBIISIETCS MPEMOJABATENEM B MPOLECCE MPOBENCHUS MTPAKTUUECKUX 3aHATUN U
nabopaTopHbIX pabOT, TECTUPOBAHMS, a TAKXKE BBINOIHEHHUS OO0YYaIOIUMUCS
WHJUBUyAJIbHBIX 33JjaHUH, IPOEKTOB, UCCIIEI0BAHU.

Texkymuii KOHTPOJIBL B hopMme:

CaMOCTOSITENIbHBIX PadoT;

71a00paTOPHBIX U MPAKTUYECKUX PaldoT;

TEMATUYECKUX TECTOB;

XUMHYECKUX TUKTAHTOB;

KOHTPOJBHBIX pabOT MO TeMaM y4eOHOU JUCHUILIUHBI.
Ntorogelit kKoHTpOJIb B hopme audPepeHIInpoBaHHOTO 3a4eTa.

ASANENENEN
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[Tpunoxenue Nel

CamocrosiTesibHasA pa0d0Ta 00yYAKOIIMXCH 10 Y4eOHO! JTUCHMILVINHEe XHUMMUS
-IIOJIrOTOBKA pedepaTUBHOIO COOOIIEHUS IO TEME;
-COCTaBJICHUE WJIM 3aMI0JIHEHUE TAa0JIHII, CXEM 0 TEME 3aHSTHUS;
-IIOJIrOTOBKA HATJISAHOTO MaTepraia 1o 3aJaHHON TeMe JUCIUTUIHHBL
-pellieHHEe WX COCTABJICHUE CUTYaIlMOHHBIX 3a/a4;
-pelIEHUE WIH COCTaBJIEHUE KPOCCBOP/IOB;
-COCTaBJICHUE CIOBApsl XUMUUYECKUX TEPMHUHOB U CUMBOJIOB
-COCTaBJICHUE AJIEKTPOHHBIX CJIAi]I - TPE3CHTAIMI 110 33ITaHHOU TeMe AUCIUILINHBI;
-paboTa ¢ OCHOBHBIMH M JIOTIOJHUTEIHFHBIMA HCTOYHUKAMH WH(DOPMAITUHU IO TEME
3aHATUS € 0(DOPMIICHUEM KOHCIIEKTa;
-COCTABJIEHUE MUHU-JICKIIUU C MIPE3EHTAMEN 711 BBICTYIUIEHUS B TPYIE
(moarpymrme)
-MOJIFCOTOBKA BBICTYIUICHHS HA CTYI€HUYECKYIO HAYYHO-TTPAKTHYECKYIO
KOH(epeHIHIO.

[Tpunoxenue Ne2

TEMbI PEOEPATOB
buorexHonorust u renHas uHxeHepus — rexnosnorun XXI| Beka.

HanoTtexHonorus kak NpuOpUTETHOE HAIPABJIECHUE PA3BUTHUS HAYKU U IPOU3BOJICTBA

B Poccuiickoit denepanum.

CoBpeMeHHbIE METObI 00e33apaKUBAHUS BOIBI.

AJNIOTpPOIHUS METAIIOB.

Kuznb n gearensHocTh /.M. Menneneena.

«Ilepuoanueckomy 3aKOHY Oyyliee He TPO3UT Pa3pyLICHUEM. ...
Cunres 114-ro snemenTta — TpuymMmdp poCCUUCKUX (PUZNKOB-SIIEPIIMKOB.
N3oTomnel Boopoaa.

Hcnonb3oBaHue paguoaKTUBHBIX U30TOMOB B TEXHUYECKUX IIEISIX.
PeHTreHoBCcKOE U3TyYeHUE U €0 UCIOJIHb30BAHUE B TEXHUKE U MEJIUIIMHE.
[Ina3ma — yeTBEpTOE COCTOSIHHUE BEUIECTBA.

AMopdHBIe BelecTBa B IPUPOJC, TEXHUKE, OBITY.

OxpaHa oKpyKarouen cpeabl OT XUMUYECKOTO 3arpsi3HEHUS.
KonnuecTBeHHbIE XapaKTEPUCTUKH 3arPsI3HEHUS OKPYKAIOIIEH CPEJIbl.
[TpumMeneHue TBEpAOTO U ra3000pa3Horo okcuaa yriepoaa(lVv).
3anmTa 030HOBOTO SKpaHa OT XUMHUUYECKOTO 3arps3HEHUS.
I'pybonucniepcHbie  cHCTeMBI, WX KiIaccUPUKauUsg ¥  UCIOJIb30BAHUE
MpO(EeCCUOHATILHOM IESITEIbHOCTH.

KocMmetnueckue remm.

IIpumeHeHnue cycreH3uil U SMyJIbCUI B CTPOUTENLCTBE.

MuHepaibl U TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

PacTtBOpBI BOKPYT Hac.

B
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Boja kak peareHT 1 Kak cpea i XMMUYECKOT0 IIpoLecca.

Tunel pacTBOpPOB.

Kusnb u nearenbHocTh C. AppeHuyca.

Bknaxg OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUM  DIIEKTPOIUTHYECKOU
JUCCOLIMALINH.

YcTpaHeHue )KECTKOCTH BOJbI HA POMBIIUICHHBIX TPEANPUATHSX.

Cepnas kucioTa — «xj1e0 XMMHUYECKON MPOMBIIUIEHHOCTH.

Hcnonbs30BaHne MUHEPATBHBIX KUCIOT HA MPEANPUITHIX PA3TUIHOTO MPOQUIIS.
OKcHIBI M CONU KaK CTPOUTENbHBIE MaTEPHAIIBI.

Hcrtopus rurmca.

[ToBapeHHas COJIb KaK XUMUYECKOE ChIPBE.

MHoronukuii KapOOHAT KaJIbIHS: B IPUPOJIE, B MPOMBIIIUIEHHOCTH, B OBITY.
Peakuust ropeHust Ha MPOU3BOJICTBE.

Peakuust ropenus B ObITY.

BupryanbHO€ MOAEINPOBAaHUE XUMUYECKUX ITPOLIECCOB.

DIEKTPOJIN3 pacTBOPOB JIEKTPOIUTOB.

DIEKTPOJIN3 PacCIIaBOB JIEKTPOJIUTOB.

[IpakTHueckoe NPUMEHEHUE »HIIEKTPOJM3a: papUHUPOBAHUE, TalbBaHOIIACTHKA,
raJIbBaHOCTETU.

Hcropust moiaydeHus U MPOU3BOACTBA ATFOMUHUS.

DNEKTPOIUTUYECKOE NTOIyUeHUE U papUHUPOBAHUE MEH.

Kuznb u gesarensHOCTh 1. JI3BH.

Posib MeTannoB B UCTOpUY YETOBEUECKOW [IMBUIIN3ALINY.
Hctopus oTeuecTBEHHOM YEpHON METAJLTYPTHH.

Hctopust oTeueCTBEHHON IIBETHON METAJLTYPIHUHU.
CoBpeMEHHOE METAJUTYPruueCKOE MPOU3BOIACTBO.
CrnenuanbHOCTH, CBSI3aHHBIE ¢ 00pPabOTKOM METaJIOB.

Pousib MeTamnoB u CIuIaBOB B HAYYHO-TEXHUYECKOM ITPOTrpecCe.
Koppo3ust MeTamioB u criocoObl 3alIUTHl OT KOPPO3HH.
WNHepTHBIC WK 61aropoTHBIC Ta3kl.

Poxxparorye conum — rajgoreHsl.

Hcropust mBeACKON CITMYKMU.

XuMus METAILTOB B MO€H MpodhecCuOHATBHOM IeATeTbHOCTH.
XUMUSI HEMETAJJIOB B MO€H npodeccnoHaibHOM AesTeIbHOCTH.
KpaTtkue cBegeHust o uCTOpUM BOZHUKHOBEHHUS U PA3BUTHSI OPTAHUYECKOW XUMUHU.

Kuznb u gearensHocth A.M. byTtiieposa.

Buranusm u ero kpax.

Posib 0T€UECTBEHHBIX YYEHBIX B CTAHOBJICHUM U PAa3BUTUU MUPOBOU OPraHUYECKOU
XUMMUH.
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CoBpeMeHHbIE TPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

DKOJIOTUYECKUE aCIEKThI HCTIOJIb30BAHUS YIIIEBOAOPOIHOTO CHIPhSI.

DKOHOMHUYECKHE ACIEKThl MEXKIYHAPOJHOTO COTPYJHHUYECTBA IO HCIIOJIb30BAHUIO
YTJIEBOJIOPOTHOTO CHIPBSL.

Hcropust OTKpBITHS W pa3padOTKH Ta30BbIX M HEPTSIHBIX MECTOPOXKICHUI B
Poccuiickon denepanum.

XUMHUSI YTIIEBOJIOPOIHOTO ChIPhsl U MOsl Oyaymiast mpodeccusi.

VYrieBogopoHOE TOILIMBO, €T0 BU/IbI M HA3HAUYCHHUE.

CuHTEeTHYECKHE KayUyKU: UCTOPHUS, MHOTOOOpa3ue U NePCIEKTUBEI.
Pe3nHOoTEeXHNYECKOE MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUUECKOM IIPOTpecce.
CBapouHOE MPOU3BOJICTBO U POJIb XMMHUU YTIIEBOJIOPOJIOB B HEl.

Hedtpr m ee TpancmopTUpoBKa Kak OCHOBA B3aUMOBBITOJHOTO MEKIyHAPOIHOTO
COTPYJHUYECTBA.

ApoMaThyecKue yrieBoI0po/ibl KaK ChIPbE JJIsl IPOU3BOACTBA MECTUIHAIOB.
VYrieBoasl U UX POJIb B )KUBOM IPUPO/IE.

CrpoeHue rItoK03bl: UCTOPHS Pa3BUTHS MPEACTABICHUN U COBPEMEHHbBIE BO33PEHUS.
PazButne caxapHoi IpOMBILIIIEHHOCTH B Poccun.

Ponsb yrieBosioB B Moelt Oyayiieid mpogpecCuoHaAIbHON AESTEIbHOCTH.

Meranoun: xemouiaus U xemohoous.

DTtaHo: Benuyaiiiiee 6J1aro U CTpamrHoe 3710.

AJIKOTroJIM3M U €ro npouaakTHKa.

MHoroaToMHbie CHUPTHI U MOs OyAyias npodeccuoHanbHas 1eITeIbHOCTb.
dopmanbieTuI Kak OCHOBAa IIOJYyYEHUS BEIIECTB W MaTepuajgoB sl MoOeH
poheCCUOHATIBHON JIEITEIIbHOCTH.

MypaBbHHasi KUCJIOTa B MPUPOJE, HAYKE U MTPOU3BOJICTRBE.

Uctopus ykcyca.

Crnosxnble 2UpHI U UX 3HAYCHUE B IPUPOJIE, OBITY U IPOU3BOJICTBE.

JKupbl Kak TPOAYKT NUTAHUSA U XUMHUYECKOE ChIPHE.

3amMeHa )KUPOB B TEXHUKE HEIHILIEBBIM ChIPbEM.

HexBatka mpoJ0oBOJILCTBHS Kak TIOOaibHas MpoOsemMa dYeloBEUeCTBa M MYTH €€
peleHus.

Mpuia: npoiiioe, HacTosiee, OyayIiee.

CpencTBa THrHMEeHbI HA OCHOBE KUCTIOPOCOACPKAIIUX OPTaHUUYECKUX COETUHEHUM.
Cuntetnueckue motoiue cpeactsa (CMC): 10OCTOMHCTBA U HEJIOCTATKH.

AMMUaK 1 aMUHBI — 0€CKUCTIOPOHBIE OCHOBAHUS.

AHWIMHOBBIE KPACUTEU: UCTOPUS, TPOU3BOJICTBO, NMEPCIICKTHBA.

AMHWHOKHUCIIOTHI — aM(POTEPHBIC OPTAaHUIECKUE COCTUHCHUS.

AMMWHOKHUCIIOTHI — KUPIUYUKWY» OCITKOBBIX MOJICKY!IL.

CuHTEeTUYECKME BOJIOKHA HA AMUHOKHUCIIOTHOM OCHOBE.

«OKu3Hb 3T0 c11oco0 CyIiecTBOBaHUS OEIKOBBIX TEI. ..»

CtpyKTyphl O€ika 1 €ro IeCTPYKTYpHUPOBAHHE.

buonornueckue pyHKIUN OEIKOB.

benkoBast 0cHOBa HMMYHUTETA.

CIINJ u ero mpodunakTuka.
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[Tpunoxenue Ne3
JAud¢epeHuUMPOBAHHBIA 3a4€T 10 XUMHUH.
Bapuanr 1
1. Hanumure ypaBHEHUS peaKIMii 7151 IEPEXO0/10B:
S — FeS — SO, — SO3; — H,S0O4 — BaSO4
2. JlaliTe XxapaKTepUCTUKY PEaKIIMu

CO,+C<2CO0-Q

M0 BCEM M3YYECHHBIM MPU3HAKAM KJIacCU(DUKAIIHH.

PaccMoTtpuTe ycnoBus cMEIeHHs XUMHUYECKOTO PAaBHOBECHS BIIEBO.

3. PacctaBpTe KO3 PHUIMEHTH METOAOM AIIEKTPOHHOTO OaslaHca, YKaXUTe
OKHCIIUTENbh U BOCCTAHOBUTEIb:

Zn + H,SO, (xoHm) /nSO,4 + H,S + H,O

4. Jausl BemectBa: Na;SO4, KCI, KNO3, Na,COs. Pacnio3naiite ux ¢ IOMOIIBIO
Ka4eCTBEHHBIX peakunii. Hanummre X0 onpeaeneHus BemecCTB.

Bapmnanr 11

1. Hanuiure ypaBHEHUs peakuuid AJis NEPEX0I0B:

Sl — MgZSi — SIOZ — Na28i03 — HzSiO3 — SlOz

2. JlaiiTe XapaKTepUCTUKY PEaKIIuu

HZO(nap) +CO < H, + CO, - Q

10 BCEM M3YYEHHBIM MPU3HAKAM KJI1acCU(UKAIIHH.

PaccMmoTpuTe yciaoBus CMENIEHUSI XUMUYECKOTO PaBHOBECHS BJIEBO.

3. PacctaBpTe K03 PHUIHEHTH METOAOM AJIEKTPOHHOTO OalaHCca, YKaXKHUTE
OKHUCJIUTENb U BOCCTAHOBUTEb!

NH; + CuO — N, + Cu + H,0O

4. Jlans! BemectBa: Na,SO4, KCI, KNO3, Na;COs. Pacnio3naiiTe ux ¢ MOMOIILIO
Ka4yeCTBEHHBIX peakuuii. Hanmuimmre X0 onpeneneHus BEnecTs.
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