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1. MACIIOPT PABOYEM [TIPOTPAMMBI YYUEBHOM JUCHHUITINHBI
Xumus

1.1 Oo6s1acTh NIPUMEHEHUA POTPAMMBI
Pabouvas nmporpamma y4eOHOW TUCIUILINHBI SBJSICTCS YaCThIO MPOTPAMMBI
MOJITOTOBKM ~ CHEIMAIMCTOB CpeAHero 3BeHa 1o crenuanbHoct  19.02.08

TexHonorus mMsica 1 MSICHBIX IMPOOYKTOB.

1.2. Pe3yabTaThl OCBOEHHMSI Y4Ye€OHOH IMCHMILIMHBI: OCBOCHHE COJCPIKAHHMS
y4eOHOM MUCIUIUIMHBI OO0ecreunBaeT JOCTHKEHHUE CTYJASHTAMH CIICIYIOIINX
PE3yNIbTATOB:

JIHYHOCTHBIX

— YYBCTBO TOPJOCTH U YBAXCHUS K UCTOPUH U JOCTHIKEHHUSM OTCUCCTBCHHOU
XAMHYCCKOMN HAyKU; XUMHUYCCKHU IpaMOTHOE ITOBECHHUE B
npoeCCUOHAIBHOW  JIEATEIBHOCTH M B OBITY TMpU OOpAIICeHUH C
XUMUYECKAMH BEIIECTBAMH, MaTepraIaMH M TPOIECCaMU;

— TOTOBHOCTH K TIPOJIOJDKEHUIO 00pa30BaHUS W TOBBIMICHUS KBaTU(UKAIIMN B
n30paHHON TpodeccCHOoHaNbHON NeATETPHOCTH U OOBEKTUBHOE OCO3HAHUE
POJIN XUMHUYECKUX KOMIICTCHITHI B 3TOM;

— YMCHHE WCITONB30BaTh JTOCTMKCHHS COBPEMEHHOM XMMHYECKOW HAyKH W
XUMHYCCKUX TEXHOJIOTUI JUIST TTOBBIIICHUS COOCTBEHHOTI'O
WHTCIJICKTYaJIbHOTO  pa3BUTUSA B BBIOpaHHOW  mpodeccuoHaabHOM
JIeSITCILHOCTH;

MeTanpeaMeTHbIX:

— — WCIOJIb30BaHUE Pa3IMYHBIX BHUIOB ITO3HABATCIIBHOW JEATCILHOCTH W
OCHOBHBIX  HWHTEJUICKTYaJbHBIX  omepanuid  (IIOCTAaHOBKM  3aJiayw,
dbopMyIMpOBaHMs TUIIOTE3, aHAJIM3a W CUHTE3a, CpaBHEHUsA, 000OIICHWS,
CHUCTEMAaTHU3AIlMNH, BBISBICHUS TPHUYUHHO-CIICICTBCHHBIX CBS3CH, IOHMCKa

aHajgoros, (OpPMYJIHMPOBAHUS BBIBOJAOB) Il PEIICHUS IMOCTABJICHHOM



3aJaud, TPUMEHEHHE OCHOBHBIX METOJOB TO3HAaHUA (HAOMIOAEHUS,
HAyYHOT'O SKCIEPUMEHTA) NJIsi U3YUYEHUs Pa3IMYHBIX CTOPOH XUMHUYECKUX
OOBEKTOB M TMPOLECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTD
CTaJIKUBAThCA B MpodeccrnoHalbHOi cdepe;

— UCIIOJIb30BAaHUE PA3JIMYHBIX MCTOYHUKOB JUIsI TIOJYYEHHUS] XHUMHUYECKOU
uHopMaIuU, YMEHUE OLEHUTh €€ JOCTOBEPHOCTh JJISi JIOCTHKECHUS
XOPOIIHX Pe3yJIbTaTOB B MpodecCHoHANBHON chepe;

npeJIMeTHBIX:

— cOopMHPOBAHHOCTh TMPEJACTABICHUI O MECT€ XHMHUU B COBPEMEHHOMU
HAay4YHOU

— KapTUHE MUpa; MOHMMAaHHUE POJIM XUMHH B (OPMUPOBAHUU KPYro3opa u
(GyHKIMOHATIBHOM TPAMOTHOCTH YENIOBEKA JUIsl PEHICHUS MPAKTUYECKUX
3a7ad;

— BIAJCHUE OCHOBOMOJATAIONIUMU XUMHUYECKUMHU TOHATUSIMH, TEOPUSIMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAHUE XUMUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BIAJCHUE OCHOBHBIMU METOJAaMHU HAyYHOTO TO3HAHMS, HCTOJIb3YEMbIMU B
XUMUU: HAOIIOICHUEM, OTTMCAHUEM, U3MEPEHHUEM, SKCTICPUMEHTOM;

— yMeHHue 00pabaThiBaTh, OOBACHSITH PE3YJIBTATHl MPOBEACHHBIX OIBITOB M
JIenaTh BBIBOIBI,

— TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHSTH METOJbI MO3HAHUSA TPU PEIICHUU
MPaKTUYECKUX 3a]1a4;

— c(hOpPMHUPOBAHHOCTh YMCHHsI JaBaThb KOJMYCCTBCHHBIC OICHKH U
MIPOU3BOJIUTH PACUETHI 110 XUMHUECKUM (HOpMYyJIaM U YpaBHCHUSM;

— BIAJCHUE TPAaBWIAMH TEXHUKH O€30MAaCHOCTH TIPU  HCIOJIb30BAHHUH
XUMUYCCKUX BEIICCTB;

—  chOpMHUPOBAHHOCTh COOCTBEHHOM IIO3UIIMM 10  OTHOIICHUIO K

XUMUYECKON HHPOPMAIIHH, TTOTYyIaeMOM U3 pa3HbIX UCTOYHUKOB



1.3 KoauyecTBO YacoB Ha oOcBoeHHe padouyeil mnporpamMmbl yuyeOHOM

AUCIHUILINHBI:

MaKCUMaJIbHOU y4eOHO# Harpy3ku - 162 vaca,
o0s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku - 108 yacos;

CaMOCTOSITENIbHOM paboThI - 54 yaca



2. CTPYKTYPA U COJEPKAHUE YYEFHON JUCIUILINHBI

2.1. O0bem yueOHOM JUCHUNIMHBI U BUbI Y4eOHOH padoThl

Buna yueOHoii padoThl O0bém yacoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 162
Oos3aTesIbHAsI Ay IUTOPHASI HArpy3Ka (Bcero) 108
B TOM YHCIIE:
nabopaTtopHbIe pabOTHI 24
PAKTUYECKHUE 3aHSITUS 26
CamocrosiTesibHas padoTa o0yuyarierocs (Bcero) 54

Htorosas arrecranus B (bopMe 9K3aMCHa




2.2. TemaTu4eckuii MJIaH U cojiepKaHue Y4eOHOM TUCHUILUIUHBI  XUMMS

HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaJia, JadopaTopHble padoThl M MPAKTUYECKUE 3aAHATHS, O0Bém yacon YpoBeHb
pa3iesioB M TeM caMoCTosITeJIbHAs padoTa 00y4aoUMXCcs OCBOCHMA
1 2 3 4
Pa3znen 1. Oprannyeckasi XuMusl. 57
Tema 1.1 Coaep:xaHue yueOHOIro MaTepuaJa: 6
IIpenmer [Ipenmer opranwueckoid xumuu. [loHSsTHE 00 OpPraHMYECKOM BEIIECTBE U OPTaHUYECKON
OpraHUYecKOi xumun. Kpatkuii odepk wctopuu pa3BUTHs opraHudeckoi xumuu. OCOOEHHOCTH CTPOCHHS
xumuu. Teopust OPraHUYEeCKHX COeTUHEHUI. KpyroBopoT yriiepoja B mpupoJe.
CTpOCHUSA Teopust cTpoeHuss opraHudeckux coeauHeHuit A.M. byrneposa. Ilpennoceuiku co3nanus
OpraHUYECKUX TeopuH CTpoeHus. OCHOBHBIE IOJIOKEHUS TEOPUM XHUMHUYecKoro ctpoeHus A.M. Byrneposa.
COCIMHEHU I XHMMHMYECKOE CTPOEHHME U CBOWCTBA OpPraHUYECKUX BeHIECTB. M3oMepus H HM30MEPBL.
Xumuyeckue GopMynbl U MOJEIH MOJEKYN B OpraHMYecKOW XUMUu. 3HaueHue Teopuu A.M.
BbytnepoBa 1uist pa3BUTHS OpraHMYECKON XUMUN U XUMUYECKUX [TPOTHO30B.
Crpoenue aToMa yriiepoaa. JIeKTPOHHOE 00JIaK0o U OpOUTasIb, S- U P-OopOUTAIU. DIEKTPOHHBIE 4
U DJeKTpoHHO-Tpaduyeckue (OpMyabl aToMa yriepojia B OCHOBHOM M BO30YXIEHHOM
cocrosiHUsX. KoBaneHTHast XuMHU4yecKasi CBsI3b U €€ KiacCuUKaIUs 1Mo Croco0y MepeKphIBaHuUs 1-2

opbutaneii. [lonstue rubpuauzanuu. Pasznuusble THOB rUOpuau3aluu U (GopMa aTOMHBIX
opOuTanelf, B3aMMHOE OTTAJIKHMBaHME THUOPUAHBIX OpOUTATed M UX pPACHOJOKEHHE B
IIPOCTPAHCTBE B COOTBETCTBMM C MMHHUMYMOM O3Hepruu. ['eomeTpus MOJEKya BEIIECTB,
00pa30BaHHBIX aTOMaMH YIJIEpo/ia B Pa3IUYHBIX COCTOSHUAX ruOpuauzanuu. Kinaccupukamus
OpraHMuYecKkux coeauHeHui. Kiaccudukanus oOpraHMYecKWX BEIIECTB IO  CTPOEHUIO
yriepoaHoit nenu. Ilonstue ¢yHkunoHampHON rpynmbl. Kinaccupukamus opraHHu4ecKHx
BEIIECTB 0 TUMY (PYHKIMOHAIBHOMN rpynmbl. OCHOBBI HOMEHKJIATYpPhl OPIraHUYECKUX BEIIECTB.
TpuBuaneHble Ha3BaHusA. PaniMoHanbHas HOMEHKIIATypa Kak MPEeALIECTBEHHUIA HOMEHKIIATYpBI
IUPAC. Howmenknarypa IUPAC: npuHOumsr oOpa3oBaHHs Ha3BaHWW, CTapIIMHCTBO
(GYHKIMOHATIBHBIX TPYII, UX 0003HaUeHue B npedukcax u cyddukcax Ha3BaHUN OpraHUUECKUX
BelIecTB. THUIBl XUMUYECKUX CBA3E€H B OPraHMYECKHX COEAMHEHMSIX M CIIOCOOBI MX pa3pbIBa.
Knaccugukaiuss KOBaJIEHTHBIX CBS3€d IO 3JIEKTPOOTPULIATEILHOCTH CBSI3aHHBIX AaTOMOB,
croco0y TepeKphIBaHusl opOuTael, KpaTHOCTH, MEXaHU3My oOpazoBaHus. CBs3b MPHUPOIBI
XMMHUYECKOH CBSI3M C THUIIOM KPUCTAJUIMYECKOW pEHIETKM BeliecTBa M €ro (pU3NYeCKUMHU




cBoiicTBamu. Pa3pblB XMMHUYECKOH CBSI3M Kak mporecc, oOpaTHbId €€ 00pa30BaHUIO.
['oMOMUTHYECKNIT U TeTepOIMTUYECKUI pa3pbIBbl CBA3CH, UX COMOCTAaBJICHHE C OOMEHHBIMU
JIOHOPHO-aKI[ENTOPHBIM MEXaHM3MaMH WX oOpa3oBanus. [loHsTHE CBOOOJHOrO pajavKana,
HYKJICOPMIBbHON M 3ieKTpoduiabHOM wacTuiel. Kitaccudukamms peaknmwii B OpraHMYECKOM
xumud. [loHsATHE O THIAaX M MEXaHW3Max peakiuil B opraHuueckoi xummu. Kiaccudpukamms
peakiuil Mo M3MEHEHHUIO0 B CTPYKType cyOcTpaTa (IpHUCOeAMHEHHUE, OTIICIUICHHE, 3aMellleHue,
M30MepH3aIlysl) U TUITY peareHTa (pajJukaibHbIe, HYKIeo(UIbHbIC, MIEKTPOPIIbHEIE). Peakium
MIPUCOCIUHEHHS], SJIUMUHUPOBAHUSA, 3aMEIICHUs, H30MEpHU3aluu. Pa3HOBUAHOCTH peakuuid
KQXJIOTO THUIIA: TUJIPUPOBAHHME M ACTUIPUPOBAHHE, TaJOTEHUPOBAHUE U JIETATIOTCHUPOBAHUE,
ruApatauyss W JerujapaTanus, TUApPO- TaJOr€HUPOBAHME U JETHApPOrajJoreHUpOBaHUE,
NoJIMMEpHU3alsl M IOJMKOHJEHCAlMs, Ieperpynnuposka. OCOOEHHOCTH OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pEaKUUil B OpraHnyeckod xuMuu. COBpEMEHHbIE MPEACTABICHUS O
XUMHUYECKOM CTPOEHHUU OpraHWyecKux BemiecTB. OCHOBHBIC HAIIPaBICHUS Pa3BUTHSI TCOPUU
ctpoenust A.M.byrtneposa. M3omepust opranuueckux BemectB UM €€ Buibl. CTpyKTypHas
U30MEpPUS:  MEXKKJIaccoBas, YIJEPOAHOIO  CKeleTa, IIOJIOKEHMs] KpaTHOW CBSI3U W
dbyHKIIMOHaNbHOU Tpynmbl. [IpocTpaHCTBEeHHass M30MEpHUS: T€OMETpUYEcKass M ONTHYECKas.
[ToHsTHE acCUMETPUYECKOro UEHTpa. buonornueckoe 3HAYEHUE ONTHYECKOH H30MEPUH.
B3anmHoe BiMsHME aTOMOB B MOJIEKYJaX OpPraHMYECKHX BEIIEeCTB. DJIEKTPOHHBIE 3(PQPEKTHI
aTOMOB U aTOMHBIX TpyNn B OPraHMYECKUX MoJiekynax. WHAyKiuoHHBI 3¢deKT,
MOJIOKUTENBHBIA M OTPUIATENBHBIA, ero  ocoOeHHOCTH.  Me3oMmepHbit  dddexT
(addexTconpsikenuns), ero 0COOEHHOCTH.

IIpakTnyeckas padora Ne 1 — 2: 2-3
CocraBnenue (Hpopmys1 TOMOJIOTOB U U30MEPOB.
CamocrosiTesibHas padora:
[ToaroroBka cooduienus «Kuznp u nesrensHocts A.M. Byrneposa»
3anonnenue Tabnui «Kmaccudukamus BenecTs»
Tema 1.2 Copepxxanue y4eOHOIro MaTepuaJa;
IIpenenbHbIe ['omonornyeckuit psin ankaHoB.  Ilonstue 06 yrieBomoponax. OCOOEHHOCTH CTPOECHHUS
YIJIIEBOIOPO/BI. IPEIENbHBIX YIVIEBOAOPOJAOB. AJIKaHBl KaK IPEICTABUTENN IPEIEIbHBIX YIJIEBOAOPOJOB.
ONEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa M JPYTUX aJKaHOB.
['omonornyeckuit psin u u3omepus napaduHoB. HopmanbHOe M pa3BETBIEHHOE CTPOEHUE
yriepogHor menu. HomeHkmarypa alkaHOB W alKWJIBbHBIX 3aMecTuTeneil. dusnueckue 1-2

CBOMCTBa aiKaHOB. AJKaHbl B IpHpoae. XHMMHMUYECKHE CBOWCTBAa alKaHOB. Peaknuun




raJIoreHUpOBaHUs, HUTpoBaHus 1o KoHoBanoBy. MexaHu3M peakliy XJIOPUPOBAHMSI aJIKAHOB.
Peakuun permappupoBaHus, TOPEHMs, KaTaIUTHYECKOTO OKUCICHMS ankaHOB. KpekuHr
QJIKaHOB, pAa3JIUYHbIE BUJIbl KPEKUHra, IPUMEHEHHWE B IMPOMBILUIEHHOCTH. Iluponus wu
KOHBEpCHUsl METaHa, M30MepHu3alus ankaHoB. [IpuMeHeHHe M CHOcOOBI MOJIyYeHHs AJKAHOB.
Ob6nactu npuMeHeHHs alKaHoB. [IpoMBIIIIIEHHBIE CTTOCOOBI MOTYUYEHHS aTKaHOB: MOyUYEHHE U3
IOPUPOJHBIX HCTOYHHUKOB, KPEKMHI THapa@uHOB IOJIyY€HHE CHUHTETHYECKOro O€H3MHa,
ra3uuKanys yrisg, TUAPUpoOBaHHE ankaHoB. JlaGopaTopHble cHOcOOBI MOMYYEHHS AJIKAHOB:
cuHTe3 Bropma, nexkapOOKCHIMpOBaHME, THMIPOJINM3 KapOuaa amoMuHMs. LlMKiioankaHsl.
['omonormueckuil psix ¥ HOMEHKJIATypa IMKIOANKAaHOB, X oOmas ¢opmyna. Ilomyuenue n
¢u3nueckue CBOMCTBA LUKIOAJIKAaHOB. XMMHUYECKHE CBOWCTBA LHMKIOaIKaHOB. Crnernuduxa
CBOMCTB IIUKJIOAJIKAHOB C MaJIbIM pa3MepoM LMKIIA. Peakiuy nprucoenHeHus U paguKaibHOIo
3aMELICHMSL.

IIpakTuyeckas pa6ora Ne 3- 4:
[Tony4yeHne MeTaHa U U3yYEHHE €TI0 CBOCTB.

2-3

CamocrosiTesibHas padora:
CocraBnenue Gpopmys1 U30MEPOB U TOMOJIOTOB. PerieHue 3a1a4 mo XuMUYECKUM YPaBHEHUSIM.

Tema 1.3
OTHIIEHOBLIE U
JIMEHOBLIE
YTIICBOIOPOJIBI.

Coaep:xaHue y4eOHOIo MaTepuaJa;

XHUMHYECKHE CBOICTBA QJIKEHOB. ONEKTPOQMIbHBIA XapaKTep peakiuil, CKIOHHOCTh K
peakuusiM MPUCOCIUHEHMs, OKHUCIEeHMs, noiumepusanuu. IIpaBuno MopkoBHHMKOBa U €ro
AJIEKTPOHHOE O00OCHOBaHHE. Peakiuy rajoreHupoBaHUsl, THAPOTATIOTCHUPOBAHUS THUIpaTaIllH,
rugpupoBanus. [lonstue o peakuusx nonumepusanuu. ['openue ankeHoB. Peakiuu okucieHus
B MATKHX WXECTKUX YclnoBusx. Peakuuss Barnepa m e€ 3HaueHwe i1 OOHApYKEHUS
HENpPEeeNbHBIX YIIIEBOJOPOJIOB, MONyueHUs riaukoyed. [IpuMeHeHne U crnocoObl MOTydYeHHS
anKkeHoB. Mcmonap30BaHWE BBICOKOW PEAKIIMOHHOW CHOCOOHOCTH QJIKEHOB B XHMMHYECKOU
MPOMBINIICHHOCTH. [IpuMeHeHne sTuneHa u nponuieHa. [IpoMelluieHHbIe CIOCOOBI MOTYYSHUS
aJKeHOB. Peaknusi neruapupoBaHusl U KpeKHHTa aikeHOB. JlabopaTopHbIe CITOCOOBI MOTyYeHUS
ankeHoB. AnkanueHsl. [loHaTtue u knaccudukays JUEHOBBIX YIIIEBOAOPOIOB MO B3aUMHOMY
pacrojOXKEeHUI0  KpaTHbIX  cBsizell B Mojekysne. OcOOEHHOCTM  3JIEKTPOHHOIO U
MPOCTPAHCTBEHHOT'O  CTPOEHUSI  CONPsDKEHHBIX — aueHOB.  HomeHknarypa  JUEHOBBIX
yri1eBo0poA0B. OCOOEHHOCTH XUMUYECKUX CBOMCTB COMPSDKEHHBIX TUEHOB KaK CIEIACTBUE UX
ANEeKTpOHHOTO cTpoeHus. Peakmun 1,4-npucoenunenus. [lomumepusamnust nueHoB. CrocoObl
MOJTYYCHUS JUEHOBBIX yriaeBoaopoaoB: pabotel C.B. Jlebenera, neruaprupoBanne aJKkaHoB.

N |

10




IIpakTnyeckas padora Ne S — 6:
Pemienue 3a1a4 Ha HaXOX/I€HUE MAcChl 1 00BEMOB BEIIECTB.

2-3

CamocrosiTeabHasi pa60Ta:
Brimonaenune LECIIOYCK HpeBpaH_[eHI/Iﬁ AJIKCHOB.

Tema 1.4
ALleTUIIEHOBBIE
YTJIEBOJOPOIBI.

Conep:kaHue y4eOHOro MaTepuaJa:

['omMonoruyeckuii psj aJlkKUMHOB. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIIBI
alleTWiIeHa M Jpyrux ajJkuHoB. ['omornoruueckuilt psx u  oOmas ¢GopMmyna aJKHHOB.
Homenknarypa  aneTHJIEHOBBIX YIJIEeBOJOpPONOB .M30Mepusi MeXKIaccoBas, YriIepoJHOTO
CKeJeTa, TOJO0XKEHUs KpaTHOM CBA3M. XMMHUYECKHE CBOMCTBA M TNPUMEHEHUE AJIKHHOB.
OcoOeHHOCTH peakUuil MPUCOEAUHEHUS MO TPOMHOM YIiIepoA-yriepoaHoil cBs3u. Peaxuus
Kyueposa. IIpaBmio MOpKOBHHKOBa NPUMEHUTENIBHO K areruwieHam. [loaBHXKHOCTH atoma
BOZIOpO/a (KUCJIOTHBIE CBOWCTBA alKWHOB). OKucieHue ankuHOB. Peakuust 3eIUHCKOTO.
[IpumeHeHne aneTUIEHOBBIX YyriaeBogoponoB. IlomuBuHunanerar. [lomyyeHue anKUHOB.
ITosryueHue anieTusieHa NUPOJU30M METaHA U KapOUJIHBIM METOJIOM.

IIpakTuyeckasi pa6ora Ne 7 -8:
[Toryuenue 3THIIeHA, allETUJICHA U N3y4EHUE X CBOMCTB.

CamocrosiTeibHas padora:
CocraBnenue (GopMyI1 aJIKUHOB.

Tema 1.5
Apomaruyeckue
YIJIIEBOIOPOBI.

Coaep:xaHue y4eOHOIro MaTepuaJa;

w

I'omonornyecknii psig apeHOB. beH30 Kak MpeICcTaBUTENb apeHOB. Pa3BuTue npencTaBiIeHu o
cTpoeHun OeH3ona. COBpeMEHHHbIE MPEACTABICHHUS 00 3JIEKTPOHHOM U IMPOCTPAHCTBEHHOM
cTpoeHun OeH3ozna. ['omonoru OeH301a, MX HOMEHKIaTypa, obmas ¢opmyna. dusmueckue
CBOWCTBA apeHOB. XHMHMUYECKHE CBOWCTBA apeHoB. [Ipumepbl peakuuit 31eKTpoPUIBLHOTO
3aMEUIeHMs: TaJloTeHUPOBaHUsA,  alKwiupoBaHus  (katanuzatopsl  Ppunens-Kpadrea),
HUTPOBaHUs, Cylb(upoBanus. Peakuun ruapupoBaHus M NMPHCOEAWHEHHUs XJIopa K OeH30Iy.
Oco0OeHHOCTH XUMHYECKHX CBOICTB TOMOJIOTOB OeH30Jia. B3anMHOe BiHMsSHHE aTOMOB Ha
npUMepe TOMOJOroB apeHoB. OpHEHTalus B peakiusX HIEKTPOQHIBHOTO 3aMeIIeHus.
Opuenrtantsl | u Il poma. Ilpumenenne u mosiyueHue apeHoB. [IpUpoHBIE MCTOYHHUKH
apoOMaTHUYECKHUX YIVIEBOJAOPOJIOB. ApOMaTH3alldsd AJIKaHOB M LMKJIOAIKAaHOB AJIKUIMPOBAaHUE
OeH3oa.

1-2

IIpakTyeckas padora Ne 9:
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BrinonHenue nenoyex npeBpaleHuid ¢ y4aCcTUEM apEHOB.

CamocrosiTesibHasi padora:
BrinosiHeHue nenoyek npeBpanieHuii. Penienre 3aga4 no XUMUYECKUM YPABHEHHUSIM.

Tema 1.6
[Ipupoansie
HMCTOYHHUKHU
YIJI€BOIOPO/IOB.

Conep:kaHue y4eOHOI0 MaTepuaJa:

Hedts. Haxoxgenue B  mpupome, coctaB ©  (U3MYECKHEe  CBOiicTBa  HedTH.
TonnuBHOHepreTuueckoe 3HadeHue HepTu. IIpomblnuieHHas nepepa®orka  HedTH.
Pextudukanus vedru, OcHOoBHBIE (pakuuu e€ pasfeneHHs, X HCIOIb30BaHUE. BropuuHas
nepepaboTka HeTenpoayKTOB. PekTudukanus Ma3yTa npu yMEHbLIEHHOM AaBieHUU. KpekuHr
HeTenpoaykToB. Pasnuynrpie Buabl KpekuHra, padotsl B.I'. IllyxoBa. 3omepu3zamus ankaHoB.
AJNKWINpOBaHUE HENpeNeNbHbIX YriaeBoaopoaoB. Pudopmunr nedrenponykroB. KauectBo
aBTOMOOMIBHOTO TOIUMBA. OkTaHoBoe umcio. IlpupomHbIii TOMYTHBIA HEQTIHOW Ta3bl.
CpaBHEeHHE cocCTaBa MPUPOJHOTO W MOMYTHOTO Tra3oB, MX INPAKTUUYECKOE HCIOJIb30BAHHUE.
Kamennsrit yrons. OCHOBHBIE HampaBlIEHHS HCIIOJNB30BaHUS KaMeHHOTO yriisi. KokcoBanue
KaMEHHOI'0 YIJIs, BaKHEHIIMEe MPOJYKThI 3TOr0 IpoLecca: KOKC, KaMEHHOYrojJbHas CMoJa,
HajcMoibHas Boxa. CoenuHEHHs, BBIACISIEMBbIE M3 KAaMEHHOYTOJIBHOM cMOJbL. [IpomyKTsl,
NOJy4aeMble M3 HaJCMOJBHOW BOJABI. DKOJOTMYECKHE AaCHEKThl JOOBIYM, MepepaboTKu U
MCTIOJTF30BaHUS TOPIOYHMX MCKOMAeMbIX

1-2

IIpakTnyeckas padora Ne 10 — 11:
O3HakoMJIEHUE C KOJUIEKIMEH HEPTH U MpoaykTamMu e€ nepepadoTku. O3HaAaKOMIICHHUE C
KOJUIeKIIUEH KaydyKa.

CamocrosiTe/ibHas padoTa:
CocraBieHre ypaBHEHUH peaklnii KpeKura.

Tema 1.7
I'mnpokcuneHbIE
COCIMHECHUS.

Coaep:xaHue yueOHOIro MaTepuaJia:

(o3}

Crpoenue xnaccuukanus cnuptoB. Kimaccupukauus coupToB MO TUITY YIJIEBOJOPOIHOTO
paaukana, 4MCIly TMAPOKCHUIIBHBIX TPYII M THUILYy YIVIEPOAA, CBSI3aHHOIO C THIPOKCUIIBHOU
TPYIIION. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME T'MAPOKCWIBHOM rpymmsl. BimsHue
CTPOCHHUSI CHHMPTOB Ha MX (HU3UUECKHE CBOHCTBA. MeXMOJEKyIspHas BOJOPOJIHAs CBS3b.
I'omonornyecknii psa OpeneabHbIX OJHOATOMHBIX CHHUPTOB. M30oMepus M HOMEHKIATypa
JIKaHOB, UX o0mmas Gopmyna. XUMHUYECKHE CBOMCTBA AlKaHOJIOB. PeakIoHHast clocOOHOCTh
MIpeAENIbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX
U HEOPraHWYEeCKHX COeAMHEHHH, conepxammx OH-rpynmy: KUCIOT, OCHOBaHMMA, aM(pOTEPHBIX
coeMHeHui (Bonpl, cnupTOB). Peaknuu, moATBEp KJIAlOIIME KUCIOTHBIE CBOWCTBA CIUPTOB.

1-2
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Peakuuu 3amemieHus TUAPOKCUIBHOM Ipynnbl. MeXMoneKkyaspHas AeruapaTalus CIUpPTOB,
ycioBus 00pa3zoBaHUs NMPOCThIX 3PUpPoB. Cll0KHBbIE 3(UPbl HEOPraHUUYECKUX U OPraHMYECKUX
KHCJIOT, peakuuu sTepudurannu. OKHCICHHE M OKUCIUTENIBLHOE ACTHAPHUPOBAHUE CIIUPTOB.
Crioco0b! mosydeHus: CnupToB. ['HApoau3 rajgoreHankaHoB. ['uaparanus aqkeHoB, yCIOBUA €€
npoBeneHus. BoccTaHoBieHne KapOOHWIBHBIX coenuHeHH. OTaenbHbIE NPEeACTaBUTENTN
aJIKaHOJIOB. MeTaHOJI, €ro NPOMBIIUIEHHOE IOJIYy4eHHE W NPUMEHEHHE B IIPOMBIIIJICHHOCTH.
Buonornueckoe perictue meranoia. Creundudeckrue cnocoObl MOIydYeHHUs ITUIOBOTO CIIUPTA.
Du3noornyecKkoe IeHcTBUE 3TaHONIAa.MHOroaToMHble cnupTsl. M3omepus M HOMEHKIAaTypa
IpeJICcTaBUTeNIed JIByX- M TpEXAaTOMHBIX CHUPTOB. OCOOEHHOCTHM XMMHMUYECKHUX CBOMICTB
MHOI'OQTOMHBIX CIIUPTOB, HX KauyeCTBEHHOEe OOHapyxeHue. OTAenbHbIE NpPEeACTaBUTEIN:
ATUJICHTJIMKOJb, TJIMLEPHH, CIOCOOBI UX MOJY4YEHMs], MpaKTUYecKoe NpuMeHeHue. DeHol.
DJEeKTPOHHOE M NPOCTPAHCTBEHHOE CTpoeHue (eHona. B3auMHoe BIMsSHUE apOMaTHYECKOro
KOJIbLIA W THIPOKCWIBHOW TpyHmnbl. XUMHUYECKHE CBOWCTBA (eHOda Kak (QYHKIHUS ero
XMMHUYECKOro cTpoeHHus. bpomupoBaHue ¢eHona (KayecTBEHHas peakius), HUTPOBaHUE.
OOpasoBanue OKpameHHBIX KomruiekcoB ¢ wonamu xkene3a (lll). Tlpumenenue ¢eHona.
[TonydyeHue ¢eHona B IPOMBIIIIEHHOCTH.

JlaGopaTopnasi pa6ora Ne 1 -2: 2-3
HccnenoBanue CBONCTB CIIMPTOB.
CamocrosiTeibHas paGora
[ToaroroBka coobuieHus «TaHO — Benuyaiiiee 61aro 1 CTPaLIHOE 3710
3anonHenue Tadbnui: «CpaBHEHHE OTHOATOMHBIX CIUPTOBY, «CpaBHEHHE MHOTOATOMHBIX
cnupToBy. Pemienue 3agau
Tema 1.8 Coaep:xaHue yueOHOro MaTepuaJa:
Anbaeruasl U ['omonoruyeckue psabl aidbJeruJoB M KeTOHOB. [loHSATHE O KapOOHMIBHBIX COEAMHEHUSX.
KETOHBI. DNEeKTPOHHOE CTpOoeHHe KapOOHWIBbHOM rpynmbl. M3oMepuss U HOMEHKJIATypa albJerujioB U
KeTOHOB. Pu3nveckre CBONCTBA KAPOOHMIIBHBIX COETMHEHHH. 1-2

XWMHUYECKHUE CBOWMCTBA allbJIETHAOB M KETOHOB. PeakimoHHass crocoOHOCTh KapOOHUIBHBIX
coeMHEeHU. Peakuun OKHCIEHMs ajbJETHJIOB, KAYECTBEHHBIE PEAaKIMH Ha albJICTUIHYIO
rpynny. Peaknuu nonukonneHcanuu. [IpumeHenne u noiaydeHre KapOOHUIbHBIX COEAMHEHUH.
[TpuMeHeHHEe anbIETUAOB U KETOHOB B OBITY W HMPOMBIIIICHHOCTH. AJBJECTHABI U KETOHBI B
npupoze. (3gupHsie Macia, pepomonsl). [lonydyeHrne kKapOOHUIBHBIX COEAMHEHUN OKHUCIEHUEM
CIIMPTOB, rn,upaTauHeﬁ AJIKUHOB, OKHUCJICHHUCM YTJICBOAOPOIAOB. OT,Z[GJIBHBIG MpeaACTaBUTCIIN
QJIBJCTHIOB M KETOHOB, Cliei(ruiecKkue cnocoObl X MOIYYeHHsI U CBOICTBA.
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CamocrosiTesbHas padora
CocraBiieHue CTPYKTYPHBIX (JOPMYIT aIbJICTHI0B.

Tema 1.9
KapbonoBsie
KHCJIOTBI U UX
IPOU3BOHBIE.

Conep:kaHue y4eOHOro MaTepuaJa:

['oMomornyeckuit psijg  MpeAelbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loHsTHE O
KapOOHOBBIX KHCIIOTaX M UX KIaccHU(pUKanus. DIESKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIILHOW TPYMIbl. [ OMOJOTHYECKHI PpsJl MpeneIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, HMX HOMEHKJarypa U Hu30Mepusa. MEeXMONEKyJIsSpHbIE BOJOPOAHBIE  CBS3H
KapOOKCHJIBHBIX TPYII, WX BIHSHHEC Ha (HU3MYECKHEe CBOWCTBA KAapOOHOBBIX KHUCIIOT.
XYUMUYECKHE CBOWMCTBA KapOOHOBBIX KHUCIOT. Peakuuu, WITIOCTPUPYIOIIME KUCIOTHBIE
CBOMCTBA W UWX CpaBHEHHWE CO CBOWCTBAMHU HeEOpraHW4yeckux KucioT. OOpa3zoBaHue
(GYHKIIMOHATIBHBIX MPOU3BOJHBIX KapOOHOBBIX KUCIOT. Peakiuu srepudukanuu. AHTHAPUIBI
KapOOHOBBIX KUCJIOT, UX MOJydeHUe U mpuMeHeHne. CrocoOb! moTydeHus: KapOOHOBBIX KUCIIOT.
OTtaenpHbIC MPEACTaBUTENU U UX 3HaueHue. OO1ue crnocoObl MOIyYeHUS: OKHCIEHUE aTKaHOB,
AJIKEHOB, MEPBUYHBIX CIIUPTOB, AIbACTUIOB. BakHeilme mpeacTaBuTe i KapOOHOBBIX KHUCIIOT,
ux Ouonormyeckas poiib, cnenuduueckue. CrocoObl MONyuyeHUs, CBOWCTBA U MPUMEHEHUE.
Cnoxnsbie 3pupbl. CTpoeHHE M HOMEHKJIATypa CIOXKHBIX 3(DHPOB, MEKKIACCOBAS U30MEPUS C
KapOOHOBBIMU KUCIOTaMH. CIOCOOBI MOTYYEHUS CIOKHBIX dPHUpPOB. XUMHUYECKHE CBOWMCTBA U
npuMeHeHue clIoKHbIX 3¢upoB. XKupsl. Kupsl kak cinoxubie dupsl raunepuHa. KapooHnosbie
KHCIJIOTBI, BXOJSIIHME B COCTAaB >KUPOB. 3aBUCUMOCTb KOHCHUCTEHLIUHM XUPOB OT MX COCTaBa.
XUMHYECKUE CBOMCTBA >KUPOB. buonormdeckas pojb >KHPOB, UX HCIOIH30BAaHUE B OBITY H
npoMbIieHHOCTH.  Conu KapOOHOBBIX KUCIOT. CrocoObl MONydeHUs cojeil. XUMUYecKue
CBOICTBa coeil kKapOOHOBBIX KHCIOT. Mblla, CyITHOCTh MOIOIIETo JeicTBUs. CHUHTETHYECKUE
MOIOIIIME CPEACTBA, UX MPEUMYIIECTBA U HEJOCTATKH.

1-2

Jla6opaTopnasi pa6ora Ne 3-6:
HccnenoBanue cBOWCTB KapOOHOBBIX KHCIIOT M aJIbJIETU/IOB.
VccrnenoBanue CBOMCTB CIIOKHBIX 3()UPOB U KHUPOB.

2-3

CamocrosiTeibHas padora:
.CocraBnenne cxembl «Kupbi».
Brimonnenue 3ananmii kK emam: «Kap6oHoBble KHCIOTHL. CI0XKHbBIE 3(UPbI»

Tema 1.10
YrneBoanl.

Conep:kaHue y4eGHOr0 MaTepHaJia;

(op]

[Tonstue 06 yrneBomax. Kiaccudukamus yriaeBonoB. buonorndeckas poib YrieBOJOB, HUX
3Ha4YEHUE B )KU3HU YeJIOBEeKa U 00IIeCTBa.
Monocaxapuabl. CTpoeHrne W onTH4eckas h3oMepusi MoHocaxapuaoB. VX kimaccupukamus 1mo
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YHECIy aTOMOB YIJIepoJa W MPUPOJe KApOOHWIBHOW Tpynmbl. BakHeWiue MpenacTaBUTeIH
MOHO3.

['moko3a, cTpoeHue e€ MOJICKYIbl, (PU3UYECKHEe CBOMCTBA U XUMUYECKUE CBOMCTBA. [ TOKO3a B
npupoje. buonorndeckas pojap M NPUMEHEHHE INIIOKO3bl. PPYyKTO3a KaK HM30MEp TIIFOKO3BI.
CpaBHEHHE CTPOCHHUS MOJIEKYJIBI M1 XMMHUYECKUX CBOWCTB TIIIOKO3BI U (hpyKTO3bl. PPYyKTO32 B
npupojie u e€ Guonornyeckas poisib. [lento3sl, CTpoeHNE MOTEKYII.

Hucaxapunpl. Ctpoenue nqucaxapuioB. CTpOeHUE U XMMUYECKHE CBOMCTBA Caxapo3bl.
TexHoJornueckre OCHOBBI IMPOM3BOJCTBA caxapo3bl. JlakTo3a M MallbTO3a Kak H30MEphI
caxaposbl. [lomucaxapunel. O6miee cTpoenue noaucaxapuaoB. CTpoeHHE MOJIEKYJIbI KpaxMada.
Ou3nyecKkue CBOMCTBA KpaxMmaya, €ero HaxOXJACHHWE B MPUPOJAE U OUONOrHuYecKas poJb.
XuMu4eckue CBOWcCTBa Kkpaxmana. llemmonosza, e€ Qu3myeckne W XUMHYECKHE CBOMCTBA.
Haxoxnenue B npupoje u Ouonoruyeckas poib 1eutoao3sl. CpaBHEHHE CBOMCTB Kpaxmala H
L[EJUTIOJIO3BL.

Jladoparopnasi padora Ne 7 — 8: 2-3
HccenenoBanue CBOMCTB yII€BOAOB.
CamocrositeibHas padora:
Cocranenue cxembl: «Kiaccudukanms yriieBo10B»
CocraieHne cxeMbl: «MeCTOHaX0XKICHHUE YIIIEBOI0BY
Pemenne 3anau.
Tema 1.11 Copepxanue yuyeOHOIro MaTepuaJa’
AMUHBI, Knaccupukanus u usomepuss amuHoB. [lonsitue o0 amwuuax. IlepBuuHble, BTOpPHYHBIE U
AMUHOKHCIIOTHI, TpeTuuHble aMuHbl. Krnaccudukamus amuHOB. [oMosiormdeckue psiibl, H30MepUs U
Oenku. HOMEHKJIaTypa AaMHHOB. XHMHUYECKHE CBOMCTBAa aMHUHOB. AMUHBI KaK OpraHHYeCcKHe
OCHOBaHHUS, UX CpaBHEHME C aMMHAKOM M JPYIMMH HEOPraHM4YEeCKMMH OCHOBAHMSIMHU.
Amudatndeckue M apoMaTHYeCcKHe aMUHbL. AHWIMHOBBIE Kpacutenu. I[lpumeHeHue u
nony4yeHue aMmuHoB. [lomyuenue amuuoB. Pa6oter H.H. 3ununa. AMunokucnotsl. [lonstie o6
aMUHOKHCIIOTaX, UX kiaccupukauus u crpoenune. Homenknatypa amuHokucnot. Ilonydenue 1-2

AMHHOKHUCIIOT, MX CBOICTBa, NMpuUMeHeHHe M Ouosnormueckas ¢yHkums. benku. benkm kax
NPUPOJHBIE TIOMUMEpHI. [lepBuYHas, BTOpHYHAS, TPETHUYHAS CTPYKTYPHI OCIKOB. XUMHUECKHUE
CBOMcTBa OENKOB: TOpeHMe, JeHaTypalus, TUAPOJIM3, IBETHbIE peakuuu. buomormueckue
¢byHKIIMM OenkoB, WX 3HaueHHe. benku kak KommoHeHT nunM. Ilpobrmema GenkoBoro
TOJIOJAHUS U ITYTH €€ PeIICHHSL.
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JlaGopatopnas padora Ne 9 — 10:
HccnenoBanue cBOMCTBa aMUHOB, aMUHOKUCIIOT U OEJIKOB.

1-2

CamocrosiTeabHasi pa60Ta:
Brimonaenue 3aJJaHusA: «I[OHI/IIHI/ITG MMPpECATIOKECHUC)

Tema 1.12
AzoTtcoaepikaiue
reTEPOLUKINYECKUE
COEIMHEHMUSI.
Hyxkneunossie
KHUCJIOTHI.

Conep:kaHue y4eOHOro MaTepuaJa:

HyxnennoBblie kucnotsl. HykieMHOBBIE KUCIOTHI KaK MPUPOAHbIE ToJiuMepbl. HykiieoTuasl, nux
crpoenue, npumepbl. AT® u AJID, ux B3aumonpeBpalieHue U posib 3TOro mpoiecca B
npupoze. [lonarue IHK u PHK. Ctpoenue u perukanus JJHK. Ctpoenne PHK. Tunst PHK n
ux Ouosornyeckue QyHKIIIH.

CamocrosiTe/ibHas padoTa:
CocraBnenue cxembl «Knaccudukaius a30TcCoIep>KaliuX OPraHuYeCKUX COSAUHEHUN.
3anonaenne Tadbmuiel «Ormnaurensabie ocooerrocty JJHK u PHK»

Temal.13
brnonornuecku
aKTUBHEIC
COCIMHEHMUS.

Coaep:xaHue y4eOHOIro MaTepuaJa:

®epmenThl. [loHsATue 0 hepmMeHTaxX Kak 0 OMOJOrMYECKUX KaTalu3aropax OEIKOBOM IPUPOJIBI.
OCOOEHHOCTH CTPOEHUS M CBOMCTB ()EPMEHTOB B CPaBHEHUM C HEOPraHUYEeCKUMHU
karanuzatopamu. Krnaccuduxamus ¢depmeHToB. 3HadeHHE (PEPMEHTOB B OHOJIOTHU W
IpUMEHEeHHE B MpOMbIIUIeHHOCTH. Butamunsl. [lonstue o Buramunax. Mx xiaccuduxanus u
o0o3Hauenne. Hopma norpebnenHuss BUTaMHHOB. BopopacTBopuMmble M KMPOpPACTBOPUMBIE
BUTAMHUHBI. ABHMTOMMHO3bl, TUIEPBUTAMUHO3bl W TUINOBUTAMMHO3bl, WX HNPOPUIAKTHKA.
I'opmonsl. [loHsiTHE O TOpMOHax Kak OMOJIOIMYECKH aKTHUBHBIX BEIIECTBAX, BBIIOJHSIOLIUX
SHJIOKPUHHYIO PETYISLUI0 JKU3HEAEATENIbHOCTH Opranu3MoB. Kiaccudukaiuss TOpMOHOB.
JlexapctBa. [loHsiTHE O JnekapcTBaX Kak XHMHOTEpaleBTHUECKUX Ipenaparax. Kpartkue
VCTOPUYECKHE CBEACHMS O BO3HUKHOBEHHUU M DPAa3BUTHUM XUMHOTEpanuu. ['pynimsl JIEKapCTB:
cynbdaMuabpl  (CTpeNTONUA), AaHTUOMOTUKU (NMEHULWUINH), AaHTUIHUPETHKH (acHHUpuUH),
QHAIBIeTUKN (aHaJIbIMH). MexaHu3sM JEHCTBUS HEKOTOPBIX JIEKApPCTBEHHBIX IPENaparos,
CTpOEHHE MOJIEKYJ, IPOrHO3UPOBAaHHE CBOWMCTB HAa OCHOBE aHAIM3a XUMUYECKOTO CTPOEHHS.
AHTHOMOTUKH, MX KJIAacCU(HKAIMI MO CTPOCHUIO, THIy U CHEKTpYy AelcTBus. besomacHble
CrocoObl NPUMEHEHUS, JIEKApCTBEHHBIE (DOPMBI.

JlaGopaTopnas paGora Ne 11 — 12:
OO6HapyxeHre BUTAaMHUHOB B ITPOyKTaX MUTaHUSI.

2-3

CamocrosiTesbHasi padora:
CocraBnenue cxembl: «Knaccupukarus BATAMUHOBY
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Pa3nes 2 O01mas 1 HeopraHu4veckasi XuMust

o1

Tema 2.1
XuMus — HayKa o
BEILECTBAX.

Conep:kaHue y4eOHOIro MaTepuaJa:

Cocras BemiecTBa. XUMUYECKHE 3JIeMEHTHI. CIIOCOOBI CYIIECTBOBAHUSA XMMUYECKHUX HJIEMEHTOB!
aTOMBI, TPOCThIE U CJIOKHBbIE BeIlleCTBa. BellecTBa MOCTOSHHOINO MW NEPEMEHHOIO COCTaBa.
3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTBA. BemiecTBa MOJEKYISPHOTO M HEMOJEKYJSPHOTO
ctpoeHus. CrocoObl OTOOpa)KEHHsI MOJIEKYJ: MOJIEKYJSpHbIE M CTPYKTYpHblE (HOpMyJIbI;
IapoCTep)KHEBbIe M MaciuTabHble mnpocTpaHcTBeHHble (Crioapra — bpurne6a) wmozenu
Mmonekyn. M3mepenue BemectBa. Macca aTOMOB M MOJIEKYJ. ATOMHAas €JUHMIIA MACCHI.
OTHOCHUTENBHBIE aTOMHAs W MOJEKYJsipHas Macchl. KonmuecTBO BemiecTBa M €AMHHUIBI €TO0
U3MEpEeHUus: MoJb, KMoib. Yucimo AsBoraapo. MoisipHas Macca. ArperatHble COCTOSHUS
BelecTBa. TBEpAOe (Kpuctauimdyeckoe u amopdHOe), KUIKOEe W Tra3000pa3HOE arperaTHbIC
COCTOSIHUSL BEILECTBA. 3aKOH ABOraJgpo MU ero ciaeacTBus. MosspHbli 00bEM BEIECTB B
razoobpaszHoM cocrosiHud. OOBETUHEHHBIA Ta30BBIA 3aKOH M ypaBHeHHWEe MeHneneeBa —
Knanelipona. Cmecu BemiecTB. Paznuuus Mexay cMecsiMM M XMMHUYECKMMU COEIMHEHHSIMU.
MaccoBasi 1 00bEMHAs 10T KOMIIOHEHTOB CMECH.

CamocrosiTe/ibHas padoTa:
3anongenue Tadaubl «OCHOBHBIE 3aKOHBI XUMUN)
Pemenue 3agau

Tema 2.2
Crtpoenue aToma

Coaep:xaHue y4eOHOIro MaTepuaJa:

ATomM — crnoxHass uactuua. JlokazaTreiabCTBa CIIOKHOCTH CTPOEHHS aToOMa: KaTOAHbIE U
PEHTI€HOBCKUE JTy4H, (OTOdPPEKT, paJHOAKTUBHOCTD, FIEKTPOIIH3.

[Tnanerapnas monens atoma J. Pesepdopna. Crpoenune aroma mo H. bopy. CoBpemenHbie
IIPEJICTaBICHNUsI O CTPOEHUHM aroMa. KopIycKynspHO-BOJIHOBOM Ayallu3M YacTHL] MUKPOMHpa
.CocraB aromHOro sjapa. HykioHbI: NpOTOHBI W HEUTPOHBL. M30TONBI W HYKIWIBIL.
YcToiunBoCTh sjiep. DaeKTpoHHass 00omouka aToMoB. [loHsTHE 00 3JIEKTPOHHON OpOHUTANU U
3eKTpOHHOM oOnake. KBaHTOBBIE umMcia: TJIaBHOE, OpOHUTaIbHOE (MMOOOYHOE), MAarHUTHOE M
cnuHOBOoe. PacrpeneneHue dJIEKTPOHOB IO DHEPreTHMUECKHM YPOBHSIM, IOJYypPOBHSIM H
opOHUTaNIIM B COOTBETCTBUM C MPHUHIMIIOM HauMMeHbIIeH sHepruu, npuHuunom [laynu u
npaBuwioM ['yHia. DneKTpoHHbIE KOHPUTYypallud aTOMOB XMMHUYECKUX 3JI€MEHTOB. BaseHTHbIE
BO3MO)XHOCTH aTOMOB XHMHUYECKUX 3JIEMEHTOB. OJIEKTPOHHAs KiacCU(PUKAIUSI XUMHUYECKUX
DJIEMEHTOB: S-, P-,d-,f-a51eMeHTHI.

1-2
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IIpakTnyeckas padora Ne 12 -13:
3anoHeHNe YHEPreTHYECKUX YPOBHEH M JJICKTPOHHBIX OpOUTANIel aTOMOB XUMHYECKUX
3JIEMEHTOB.

2-3

CamocrosiTesibHasi padora:
CocraBneHue 3eKTPOHHBIX KOH(PHUTypaluii aTOMOB XMMHYECKHX 3JIEMEHTOB.

Tema 2.3
[lepuoanueckuit
3aKOH U
[Tepnoguueckas
CHCTEMAa XUMHUYCCKUX
snemenToB ..
Menpaeneena.

Coaep:xaHue y4eOHOIro MaTepuaJa:

OTkppITHE TEPUOAMYECKOrO 3aKoHa. [Ipenmochbuiku: HakomieHue (PaKTOIOTHYECKOro
MmaTtepuana, paborbl mnpeawmecrBeHHUKOB (M. B. JleGepeiinepa, A.D. Illankyptya, JIx.A.
Heronenaca, JL.KO. Meiiepa), cwve3nq xumukoB B Kapncpys, nuunoctHbie kadectBa JI.U.
MenneneeBa. Otkpoitue .M. MenneneeBbim [lepuoanueckoro 3akoHa.

Ilepnonnueckuii 3akoH U crpoeHue atoma. M3oromnbl. COBpEeMEHHOE MOHATHE XWMHUYECKOTO
aneMeHTa. 3akoHoMepHOCcTh ['. Moznu. CoBpemenHas ¢popmynupoBka Ileproanueckoro 3akoHa.
[lepuonnueckass cucrema U CcTpoeHue atoma. DU3MUECKUH CMBICI MOPSAIKOBOrO HOMEpa
3JIEMEHTOB, HOMEpPOB TIpynnbl U nepuoja. [lepuonuyeckoe M3MEHEHUE CBONCTB 3JIEMEHTOB:
paauyca aToma; SHEPruM MOHU3ALMM; SJEKTPOOTPULATEIbHOCTH. [IpuunMHBI M3MEHEHUS
METAIIMYECKUX M HEMETAINIMYECKUX CBOMCTB AJIEMEHTOB B IPYyMIax U MEpHoJax, B TOM YHUCIIE
6onpmux M cBepxOoibmnx. 3HaueHue [lepuonmyeckoro 3akoHa u [lepuonndeckoit cucTembl
xuMmudeckux anemMeHtoB J[. 1. MenpaeneeBa /st pa3BUTUS HayKH U MTOHUMaHUS XUMHYECKOU
KapTHUHBI MUpA.

1-2

IIpakTuyeckas padora Ne 14 -15:
O3HakoMJIEHHE ¢ pa3IMuHbIMU popMaMu nepuoandeckoit cucremsl J[.J. Menneneesa.
XapakTepucTuka XuMuaeckux saemeHToB [1CXD

CamocrosiTeibHas padora:
[ToxroroBka coobmenus «OKu3ab u aestenbHOCTh J|.M.MenaeneeBay. 3anonHeHne TaOIAIIBI
«XapakTepucTHKa 31eMeHTOBY» DOpMYIUPOBKA BHIBOJIOB.

Tema 2.4
Crpoenue BemecTsa.

Conep:kaHue y4eGHOr0 MaTepHaJia;

[lonsiTMe O XUMHYECKOM CBA3U. THUIBI XUMUYECKHUX CBSA3CH: KOBAJCHTHas, HOHHAas,
MeTaJimueckass W BojpopoaHas.KoBaneHTHass xumudeckas cCBsi3b. MexaHu3M 00pa3oBaHUS
KOBQJIGHTHOM CBs3M (OOMEHHBII M JOHOPHO-aKIENTOPHBINA). DJIEKTPOOTPULATEIHHOCTb.
KoBasieHTHas1 nossipHast ¥ HENoJIsApHas CBA3U. KpaTHOCTh KOBAJIEHTHOM CBsI3U. MOJIEKyIsIpHBIE
U aTOMHBIE KpHUCTaJUIMUECKUE perieTkh. CBONCTBA BEIIECTB C MOJIEKYJISIPHBIMH U aTOMHBIMH
KpUCTANINYECKUMHU pemieTkaMu. MoHHas xumudeckas cBsi3b. KaTuoHbl, X oOpa3oBaHue M3
aTOMOB B pe3yJIbTaTe Mpolecca OKUCIEeHUsI. AHHMOHBI, MX 00pa30BaHUE U3 aTOMOB B Pe3yJbTaTe
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mpolrecca BoccTaHoBlIeHUs. VIOHHas CBsA3b, KaK CBS3b MEXKJy KaTHOHAMU M aHMOHAMHU 3a CUET
aJIeKTpocTaTUyeckoro nputspkeHus. Kilaccudukanus HMOHOB: 1O COCTaBY, 3HAKy 3apsna,
HAJIMYMIO TUAPATHON 000704Kku. VOHHBIE KpHCTalanueckue pereTku. CBONCTBa BELIECTB C
MOHHBIM THUIIOM KPHCTALIMYECKOM peleTku. Merauueckas Xumuyeckast ¢Bs3b. OcoObli THII
XUMUYECKOM CBA3HM, CYIIECTBYIOIIMN B MeTaulaX M cClulaBaXx. E€ omimuus M CXOACTBO C
KOBAJICHTHOM W HWOHHOM CBsA3sAMU. CBOWMCTBO METANIMYECKOM CBsI3W.  Mertamnueckue
KPUCTAJUIMYECKUE PEIIETKH W CBOMCTBA BEIIECTB C TaKMMHM KpuUcCTaulaMu. BonpoponHas
XUMHUYecKass CBsA3b. MexaHu3sM oOpa3oBaHus Takod cBs3u. E€  kmaccupukanus:
MEXMOJIEKYJIIpHAasE W BHYTPUMOJIEKYJIIpHas  BOJOPOAHBIE  CBSI3H. MounekyisapHbie
KPUCTAJZIMYECKHE PEMETKU JUIsl 3TOro TuUma cBs3u. Pusznueckne CBONCTBA BELIECTB C
BOJOPOJHON CBA3BIO. buosiormdeckas posib BOJOPOAHBIX CBSI3€M B OPraHU3allUH CTPYKTYP
6uononuMepoB. EfauHas npuposa XMMHUECKUX CBSI3€H: HalM4yMe Pa3IMYHBbIX TUIIOB CBs3Ed B
OJIHOM BELIECTBE, IME€PEXOJ OJHOrO0 THUIa CBs3U B Jpyrod u T.1. KommiekcooOpazoBaHHE.
[ToHsATHE O KOMIUIEKCHBIX COEQMHEHUsAX. KOOpIMHALMOHHOE YMCIO KOMIUIEKCOOOpa3oBaTels.
Buytpenssist u BHemHAA cdepa KoMIulekcoB. HoMeHKIaTypa KOMIUIEKCHBIX coelnHeHHH. Mx
3HAYCHHUE.

IIpakTnyeckas padora Ne 16 -17:
Omnpenenenue Tuna XUMUYECKON CBA3H B PSJIE XUMUYECKUX BELIECTB U PACCMOTPEHHE
MEXaHu3Ma ee 00pa30oBaHus.

CamocrosiTeibHas padora:
CocraBnenue cxeM 00pa30BaHUSI HOHHOM CBSI3U, KOBAJIEGHTHOW MOJIIPHON U HETIOJSIPHOM CBSI3U.

Tema 2.5
ITonumepsl.

Coaep:xaHue yueOHOro MaTepuaJa:

Heopranuueckue nonumepsl. IlonuMepsl — npocThie BElIECTBa ¢ aTOMHOM KpUCTAJUINYECKON
PEIIETKOM: aJUIOTPONHbIE BHJIOM3MEHEHUs yriepoaa (anma3, rpadur, kapOuH, ¢ysuiepeH,
B3aMMOCBSI3b TMOPUAN3ALUU OpOUTANIel Y aTOMOB yriiepoja ¢ MPOCTPAHCTBEHHBIM CTPOCHUEM
AJTOTPONHBIX MOAU(UKALINI); CEJIEH U TEJUTyp LenouyeyHoro crpoeHus. I[lonmumeps! — ciioxHbIE
BEUIECTBA C AaTOMHOM KpHUCTAUIMYECKOM PpEHMIETKOW: KBapll, KPEMHE3eM (IUOKCHIHBIE
COCTMHEHUSI KPEMHUs), KOPYHI (OKCHJ ATIOMHUHHS) W aTIOMOCHIMKATHI (TIOJIEBBIE IIMATHI,
CIIt0J1a, KaoJHH). MuHepassl U ropHble mopoabl. Cepa miactTuueckas. MuHepaibHOE BOJIOKHO —
acOect. 3HaueHUWE HEOPraHUYECKUX MPHUPOAHBIX MOJIMMEPOB B (OPMUPOBAHUU OJHOM U3
reoJIornyeckux obojoyek 3emsn — Jutocdepsl .Opranuyeckue mnonumepsl. CrocoObl uX
MOJIyYEHUS: PEaKIMK MOJIMMEPU3alluu U Peakluuu MOJUKOHAeHcaui. CTPYKTYphl OJUMEPOB:
JUHEWHBIC, pa3BeTBICHHBIE W  NOpocTpaHCTBeHHbIE. CTPYKTYpUpOBAaHHE TOJMMEPOB:
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BYJIKaHU3AIUs KaydyKOB, AyOieHne OeTKOB, OTBEPKICHUE TOIUKOH/ICHCAIIMOHHBIX MTOJUMEPOB
Krnaccudukanus noauMepoB 1o pa3InyHbIM IPU3HAKAM.

IIpakTnyeckas padora Ne 18:
CocraBieHue peakuil moJmMepu3alu U NOJIUKOHACHCALUH.

CamocrosiTesibHasi padora:
CocraBnenue cxembl: «Kiaccuduxamnus BOJIOKOH

Tema 2.6
Hucnepchsie
CUCTEMBI.

Conep:kaHue y4eOHOro MaTepuaJa:

[TonsiTe 0 mucnepcHbIX cucteMax. Kiaccupukamusi TUCTIEPCHBIX CHUCTEM B 3aBHCUMOCTH OT
arperaTHoro COCTOSIHHS IUCIIEPCHOHHOW Cpelbl M UCIEPCHOM (a3bl, a TakkKe MO pazMepy UX
yactull. ['pyboaucniepcHble CHUCTEMBI: 3IMYJbCUS U CyCHeH3Usl. TOHKOIMCIIEPCHBIE CUTEMBI:
KOJUTOMJIHBIE (30JIM M T€H) U UCTUHHBIC (MOJICKYJISPHbBIE, MOJIEKYJISIPHO-UOHHBIE U MOHHBIE).
Oddext Turnans. Koarymsamus B KOJIIOUIHBIX pacTBopax. CHHEpPE3UC B TEIsX.

3HaYeHUE JUCIEPCHBIX CUCTEM B JKUBOM M HEXKHBOW NPUPOJIE W NPAKTHUYECKOW KU3HHU
YyeJioBeKa. OMyIbCUA W CYCHEH3MM B CTPOUTEILCTBE, TMHUIIEBOM M MEAUIIMHCKOU
MIPOMBIIIUICHHOCTH, KOCMETHKE. buosiorndeckue, MEIUIIMHCKUE W TEXHOJOTMYECKHE 30JIU
.JHaueHue Telield B OpraHU3allMM >KHUBOW MaTepuu. buosormdeckue, MUIICBBI, MEIUIIMHCKUE,
KocMmeTnueckue renu. CuHepe3uc Kak (pakTop, OmpeaeNsifonii CpOK TOAHOCTH MPOAYKIIUU Ha
ocHoBe reseil. CBepThIBaHUE KPOBH KaK OMOJIOTHUYECKUI CHHEPE3UC, €r0 3HaUEHHE.

1-2

JlaGopaTopnas paGora Ne 13 — 14:
UccnenoBanue CBOWCTB JUCIIEPCHBIX CUCTEM.

2-3

CamocrosiTe/ibHas padoTa:
OxapakTepu3yiTe MOHITHUS «CYCIIEH3UN» U «IMYITBCUN

Tema 2.7
XUMHYECKHUE
peaKIum.

Coaep:xaHue yueOHOro MaTepuaJa:

Knaccugukanus xumuueckux peakuuid. [loHsTHe 0 XuMudeckoit peakiuu. Peakiuu, uaymme
0e3 U3MEeHEeHMs] KaYeCTBEHHOI'0 COCTaBa BEUIECTB: aJUIOTpONU3alus U u3oMepusanus. Peakiuu,
UAyIIME C H3MEHEHHEeM COCTaBa BEIIECTB: MO YHUCIYy M XapakTepy pearupyrommx Hu
o0pa3yromuxcsi BellecTB(pa3ioXKeHHsl, COeINHEHUs, 3aMelleHHs, OOMeHa); MO0 H3MEHEHHUIO
CTETIEHEH OKHUCIIEHUS] 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE U HEOKUCIUTENbHO-
BOCCTAaHOBHUTEJIBHBIC PEAKIIMH); MO TEIIoBOMY 3G (}EKTy(9K30- U IHAOTEpMUYECKHe); 1o (aze
(roMo- M TeTeporeHHbIe); M0 HampaBilIeHUIo (0OpaTuMble U HEOOpAaTUMBbIE); 110 UCIOIB30BAHUIO
Katajau3aTopa (KaTaJUTHYECKHME W HEKaTAIUTUYECKUE) [0 MEXaHUu3My (paJuKalbHBbIE,
MOJICKYJISIpHBIE U HOHHBIC).BEpOsATHOCTh MpOTEKaHMS XUMHUECKUX peakiuil. BHyTpeHH:sA
SHEPTHsl, SHTANBIHSA. TermIoBoi A3 HEKT XUMUUECKUX peakiuil. TepMOXUMHUYECKHE ypaBHCHUSI.
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CranpmapTHas SHTaNbOMS peakuuii W oOpasoBanusi BemiectB. 3akoH [. WM. T'ecca um ero
cieacTBua. OHTponust. CKOPOCTh XUMHUYECKUX peakiuid. [loHsTHEe O CKOpPOCTH XMMMYECKHX
peakuuii. CKOpOCTb TOMO- M TE€TEPOr€HHOW peakiuu. DHEpPrus akTUBAIlMU. 3aBUCHUMOCTH
CKOPOCTH XMMHUYECKHMX PEaKLUH OT pa3iaMyHbIX (PaKTOPOB: NMPHPOJbI pearupyrolinx BeIECTB,
UX KOHLEHTpallMH, TEMIEpaTyphl, IOBEPXHOCTU COIPUKOCHOBEHMSI U HCIIOJIb30BAHUSA
Katain3aropoB. OOpaTUMOCTh XMMHMYECKHX peakiuid. Xumudeckoe paBHoBecue. [loHsaTHe O
XUMHYECKOM paBHOBECHMM PaBHOBeCHbIE€ KOHLEHTpauMH. JIMHAMHUYHOCTH XMMHMUYECKOTO
paBHOBecHsl. DakTOpbl, BIHUAIOLIME HAa CMELICHHE DPABHOBECHs: KOHLEHTpalus, AaBICHHE,
temneparypa (npunuun Jle [llatense).

IIpakTuyeckasi pa6ora Ne 19 -20: 2-3
Pemenue 3a1ay Ha HAXOXKACHHUE TEIUIOBOTO 3P PEeKTa XUMUICCKUX PEAKITUH.
JlabopaTopnasi pa6ora Ne 15 -16: 2-3
BrinmonHeHe XUMUYECKUX PEaKIMi pa3HbIX BUIOB.
CamocrosiTesibHas padoTa
Pemenue 3anau.
Tema 2.8 Coaep:xxaHue yueOHOro MaTepuaJa:
PactBopbI. [TonsTe o pactBopax. DUHKO-XMMHUYECKas TMPUPOJA PACTBOPEHUS U  PaCTBOPOB.
OnexTponuTHueckas | B3aumonelcTBre pacTBOpUTENIE W PACTBOPEHHOIO BEIIECTBA. PacTBOPUMOCTH BEIIECTB.
JTUCCOLIHAITHS. CnocoObl BBIpa)KEHUSI KOHIICHTPAIMM PACTBOPOB: MAaccoBasi JOJSI PACTBOPEHHOTO BeIIECTBA
(mporeHTHAs), MOJIIpHasA. Teopust IEKTPOTUTHIECKON aucconuanui. MexaHu3m AUCCOLUAINN
BEIIECTB C Pa3IMYHBIMU TUIIAMH XUMHYECKHMX CBsi3edl. Bkmanm pycckux yd€HBIX B pa3BUTHE
MPEACTABICHUN 00 DJIEKTPOJUTHYECKON nuccormanid. OCHOBHBIE TIOJIOKEHUS TEOPUH 1-2
AIIEKTPONUTUYECKON auccoruanuu. CTeneHp dMEKTPOIUTUYECKON qucconranui u GakTopsl eé
3aBUCUMOCTH. CWJIBHBIE W CpEIHHE JJIEKTPOJHTHL. Jluccommanus Boabl. BomopomaHbrii
nokazarenb. Cpea BOJHBIX PaCTBOPOB DIEKTPOIUTOB. Peakiny oOMeHa B BOIHBIX PacTBOpPax
3JIEKTPOJIUTOB.
['unponu3 kak oOMeHHbIH nporiecc. HeoOpaTumplit THAPOIN3 OPraHUYECKUX U HEOPTAHUUECKUX
COEIMHEHUH U ero 3HaYeHUE B MPAKTUYECKON NeATENIbHOCTH yesnoBeka. OOpaTUMBI THAPOIU3
cosieid. CtyneHuatsiil ruponus. [IpakTnueckoe NpuMeHeHne TuApoJIn3a.
Jla6opaTopnasi pa6ora Ne 17 — 18: 2-3

Brinmonsenue peaKI_II/Iﬁ HOHHOr0 0OMeEHa
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IIpakTnyeckas padora Ne 21 — 22:
[IpuroroBnenue pacTBOPOB 33JaHHON KOHIIEHTPAIIHH.

2-3

CamocTosiTe1bHas1 padoTa:

[Toaroroska cooGmenus «CoBpeMEHHBIE METOIBI 00e33apasKUBAHUS BOBI)
3anonHeHne TabauIbl «XapaKTepUCTHKA BEIIECTBY»

3anonHeHne TaOnuIBl «DIEKTPOIUTHI U HEAIEKTPOIUTHD)

Tema 2.9
OKHUCINTEIIFHO-
BOCCTaHOBUTEJIbHbBIE
peaKIv.
DIEKTPOXUMHUYECKUE
MIPOIIECCHI.

Coaep:xaHue y4eOHOIro MaTepuaJa:

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHbHEIC pCaKIuu. CreneHb OKHUCJIICHUA. OxuciuTen n
BoccTaHoBUTeM. OKHUCIIEHUE M BOCCTaHOBJICHUE. BOocCTaHOBHUTEIBLHBIE CBOMCTBA METAINIOB —
IMPOCTBIX BCHICCTB. OxucianuTeIbHBIE U BOCCTAHOBHUTCIBHEIC CBOMCTBA HEMETAJIIOB — IIPOCTBIX
BelrecTB. BoccTaHOBHTEIIBHBIE CBOMCTBA BC€IICCTB, O6paSOBaHHI)IX 3JIEMCHTaMH B HU3IICH
(OTpHHaTCHbHOﬁ) crerieHn okucieHusa. OKHCIMTENIbHBIE CBOMCTBA BCIICCTB, O6pa30BaHHLIX
dJIEMCHTaMHd B  BBICIICH (HOHO)KHTCHBHOﬁ) creneHH OKHCICHHSA. OKHCIUTEIBbHBIE U
BOCCTaHOBHUTEIbHBIC CBOMCTBA BCIICCTB, 06pa30BaHHLIX OJIECMCHTaMH B IIPOMCIKYTOYHBIX
CTCIICHAX OKHCIICHHA. K.HaCCI/I(bI/IKaIII/IFI OKHCIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHI/IfI. Peaknun

MEKaTOMHOI'O u MOJIEKYJIIPHOTO OKMCIJIEHUS-BOCCTAaHOBJICHHUS. Peakiuun
BHYTPUMOJIEKYJIIPHOTO OKHCIJICHUSI-BOCCTAHOBJIEHUS. Peakuun CaMOOKHCJICHUS -
CaMOBOCCTaHOBIIEHUS (IUCTIPOTOPIIIOHUPOBAHHUS). MeTtonbl COCTaBIIEHHS YpPaBHEHUU

OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. MeTon ayekTpoHHOro OanaHca. BiusHue cpensl
Ha MIPOTEKAHNE OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB. XUMUYECKHE UCTOYHUKH TOKA.
OneKTpOoHbIE MOTEHILUABI. Psan CTaHJIapTHBIX AIEKTPOIHBIX MOTEHIINAJIOB
(3MEKTPOXMMMUYECKHUI PsiJi HAaNpsDKEHUH MeTaioB). ['abBaHMUECKUE SJIEMEHTH U MPUHIIMIIBI
ux pabotbl. CocTaBiieHnE rajlbBaHUYECKUX 3J1eMeHToB. O0Opa3oBaHe TaJbBaHUYECKUX Map MPH
XUMHUYECKHMX TMpoleccax. ['aJpBaHUYECKHE DJIEMEHTHI, NMPUMEHSIEMBIE B JKU3HU: CBUHIIOBAs
aKKyMyJIATOpHas Oarapesi, HUKEIb-KaJMHEBble OaTaped, TOIUIMBHBIE AJIEMEHTHI. DJIEKTPOJIN3
pacIIaBoB U BOJHBIX PaCTBOPOB 3JIEKTPOIUTOB. [Iporeccsl, mpoucxosaime Ha KaTo/ie U aHOJE.
VYpaBHEHHS AJIEKTPOXUMHUYECKUX MPOIECCOB. DIIEKTPOJU3 BOJHBIX PACTBOPOB C HWHEPTHBHIMU
NIEKTPOIaMU. DJIEKTPOJIN3 BOAHBIX PACTBOPOB C PAaCTBOPUMBIMHU 3JIeKTpoaaMu. [IpakTnueckoe
IPUMEHEHHE JIEKTPOJIN3a.

IIpakTnyeckas padora Ne 23 -24:
CocraBieHne ypaBHEHUH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA METOIOM JIEKTPOHHOTO
OanaHca.
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CamocrosiTesibHAas padoTa:
CocraBiieHHE ypaBHEHUH OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKI[MI METOIOM 3JICKTPOHHOT'O
OastaHca.

Tema 2.10
Knaccudukanus
BemiecTB. [IpocThie
BCIIIECTBA.

Conep:kaHue y4eOHOro MaTepuaJa:

Knaccudukanus neopranmdeckux BemiecTB. [Ipoctbie u crnoxkHbie BemiectBa. OKCHIBI, HUX
knaccudukanusa. ['uapokcunbl (OCHOBaHHS, KUCIOPOJOCOAEpIKAIIUE KHUCIOTHI, aM(pOTEepHBIE
runpokcubl). Kucnotsl, ux knaccupukanus. OcHoBanus, ux kinaccuduxanus. Conu cpeqHue,
KHCJIbIE, OCHOBHBIE U KOMIUIEKCHbIe. MeTamibl. llonoxeHue MeTamioB B NEPUOIUYECKOM
CHCTEME M OCOOCHHOCTH CTPOCHHS MX aToMoB. IIpocThie BemiecTBa — METAJUIBI: CTPOCHHUE
KPUCTAIIJIOB M METAIMYecKass XUMUYecKasi cBsi3b. O0mue Qu3ndyeckue CBOMCTBA METAUIOB U
UX BOCCTAHOBUTEJbHBIE CBOMCTBA: B3aUMOJICHCTBUE C HEMETaNIaMU (KUCJIOPOOM, T'aJloTeHaMH,
Cepoil, a30TOM, BOJIOPOJOM), BOJOM, KHCIOTaMU, pacTBOpaMu coiei, mienoyamu. OKCUabl U
TUAPOKCUABl METANIOB. 3aBHUCHUMOCTh CBOMCTB 3THUX COEJUHEHHH OT CTENEHEH OKHUCICHUS
METaJUIOB. 3HAUYEHHWE METAUIOB B NPUPOAE U KU3HU opraHu3moB. Koppos3uss merayios.
[TonsTHE O KOppO3MH. XUMHUYECKas KOPPO3HsA. DJIEKTpoXuMHueckas Kopposus. CrocoObr
3alUTHl METAJIOB OT KOoppo3uu. O0Imue crnocodbl NOAy4YeHUsI METaUIOB. MeTaljsl B IPUPO/IE.
Mertannyprust 1 €€ BUJIbI: MHPO-, TUAPO- U AIEKTPOMETAIUTYPrusi. DJIEKTPOIU3 PacllylaBOB U
pacTBOPOB COEIMHEHUN METAJUIOB U €ro NnpakTtudeckoe 3HaueHue. Hemeramnel. Ilonokenue
METAJIJIOB B  MEPUOJMYECKOM CUCTEME U  OCOOEHHOCTH CTPOECHHS UX  aTOMOB.
DIeKTpOOTpULIATEIBHOCTb. biaropoaHsie ra3pl. DJIeKTPOHHOE CTPOEHHE aTOMOB OJIarOpOIHBIX
ra3oB U OCOOCHHOCTH HX XMUMHUYECKHX U (PU3UYECKUX CBOMICTB. Hemeranmnsl — npocTeie
BenlecTBa. X aTOMHOE M MOJIEKYJIIPHOE CTpOE€HHE. AJUIOTponMs. XUMHUYECKHE CBOMCTBA
HeMmeTayioB. OKUCINUTEIbHBIE CBOMCTBA: B3aUMOJIEHCTBUE C METallaMH, BOJOPOJIOM, MEHee
AIIEKTPOOTPHULIATEIbHBIMU HeMeTaJllIaMH, HEKOTOPBIMH CJIOKHBIMU BELIECTBAMH.
BoccranoButenbHble CBOMCTBA HEMETAJIOB B peakUUAX C (PTOpOM, KHUCIOPOAOM, CIIOKHBIMU
BEIIECTBAMH — OKUCIUTENISIMU (a30THON M CEPHOM KUCIOTaMH U JIp.).

1-2

Jla6opaTopHublie pa6oThl Ne 19 — 22:
HccnenoBanue oOIMX CBOMCTBA METAILIOB.
HccrnenoBanne cBOMCTBA KHUCIIOT, COJICH, OCHOBAHUM.
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CamocTosiTe1bHas1 padoTa:

3anonaenue Tabmuipl «Kimaccudukays HeOpraHUIECKNX BELIECTBY

3anonHeHune Tabaubl « MUHEpaTbHBIE KUCIOTHD»

CocraBnenue kpoccBopaoB «Metamisl» u «HemeTamisy

3anonHenne Tabiauibl «CpaBHEHHE CBOMCTB AJIEMEHTOB — METAJVIOB ¥ HEMETAJIJIOB)

Tema 2.11
OCHOBHBIE KJIACCHI
OPraHUYECKHUX U
HEOPTraHUYECKHUX
COE€IMHEHUI.

Conep:kaHue y4eOHOro MaTepuaJa:

Bonoponusie coenunenus HemetayuioB. [lonyueHne aMmmuaka u XJI0pOBOAOPOia CHHTE30M U
KOCBeHHO. Pu3nueckue cpoiicTBa. OTHOILIEHUE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
Okcuapl U aHTUAPUIBI KapOOHOBBIX KUCIOT. Heconeobpasyroriue u coiaeo0pa3yronue OKCUIbI.
Kucnorusie okcupl, ux cBoiictBa. OCHOBHBIE OKCHJIbI, UX CBOMCTBA. AM(pOTEPHbIE OKCU/IbI, UX
CBOICTBa. 3aBUCUMOCTb CBOMCTB OKCHUJIOB METAJJIOB OT CTENEHU OKUCIEHUS. AHTHIPUIbI
KapOOHOBBIX KHCIIOT KaK aHAJIOTH KUCIOTHBIX OKCUAOB. KHCIIOTHI oprannyeckue u
Heopranuyeckue. KucioTsl B CBETE TEOPUH ANEKTPOIUTUYECKON auccounanuu. KucioTs! B
CBeTe NpoToIUTHYEeCcKOl Teopun. Knaccudukanus opraHmuecKkux 1 HEOpraHn4eCKUX KUCIOT.
OO61re cBOMCTBA KMCIOT: B3aUMOJIEHCTBUE OPIraHUYECKUX U HEOPTraHUUECKUX KUCIIOT C
MeTaJlaMi, OCHOBHBIMU M aM(OTEPHBIMHU OKCHJIAMH U TUIPOKCHIaMH, COJISIMU, 00pa3oBaHue
CIOXKHBIX 3(pupoB. OCOOEHHOCTH CBONCTB KOHIIECHTPUPOBAHHOM cepHON KUCIO0Thl. OCHOBaHUS
OpraHMYEeCKHEe U Heopranndyeckue. OCHOBaHMS B CBETE TEOPUU DIIEKTPOIUTHUECKON
nuccounanuu. OCHOBaHUS B CBETE NMPOTONUTUYECKOM Teopun. Kiaccuduxarus opraHndeckux
Y HEOPTaHWYECKUX OCHOBAHMN. XMMHYECKHE CBOMCTBA LIEN0YEH U HEPACTBOPUMBIX
ocHoBaHui. CBoiicTBa OECKHUCIOPOIHBIX OCHOBAaHUI: aMMHaKa U aMUHOB. B3auMHoe BiusHue
aTOMOB B MOJIEKYJIe aHWINHA. AM(OTepHbIE OpraHMYeCKUe U HEOPraHMUECKUE COCTUHEHHUS.
AM@oTepHbIe OCHOBaHUSI B CBETE IPOTOIUTHYECKON TEOPUH. AM(OTEPHOCTH OKCHUJIOB U
TUIPOKCUOB MIEPEXOIHBIX METAIIJIOB: B3aUMOJIEHCTBUE C KUCIOTaMU U mienodamu. Coun.
Knaccudukanus u xumndyeckue cBorictpa cojieil. OCOOEHHOCTH CBOMCTB COJIE OpraHn4YecKux u
HEOPraHMUYECKUX KUCIOT. ['eHeTnueckas cBsA3b MEXKIy KilacCaMM OPraHU4YECKUX U
HEOpPraHMYeCKUX coeAHeHUu. [ToHsTHe 0 reHeTHUecKOoi CBSI3U U TeHETUYECKHX Psilax B
HEOpPraHMYeCcKOW U opraHnyeckoi xuMuu. ['eHeTnueckue psasl MeTamia (Ha IpuMepe KalbIus
U JKele3a), HeMeTauia (Cepbl M KpeMHHUS ), IIEPEXOTHOT0 dieMeHTa ([MHKa). [ eHeTnyeckue
PSABI M TEHETUYECKAsI CBSI3b B OPraHMYECKON XUMUMU.

1-2

IIpakTnyeckas padora Ne 25 -26:
W nenTudukanyst HeOPraHUIeCKUX COCTUHEHHMN.
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JlaGopaTopnas paGora Ne 22 — 24:
HccnenoBanue IeHETUYECKOM CBSI3M MEXJy KIACCAMU OPraHMYECKMX U HEOPraHMYeCKHX
COCIMHEHUMN.

2-3

CamocrosiTesibHasi padora:
BrinosiHeHue nenoyek npeBpanieHuii. Penienue 3aga4 no ypaBHEHUSAM pPEAKLIHMA.

Tema 2.12
XUMHA B )KU3HU
oOrrecTBa.

Coaep:xanue yueOHOTo MaTepHaJia

XuMHS ¥ IPOU3BOJCTBO. XUMHMUYECKasl MPOMBIIIJIEHHOCTh U XUMHUYECKHE TeXHOIOruu. ChIpbé
JUISL XUMHYECKON MPOMBIIUIEHHOCTH. Bojga B XMMHYECKOW MPOMBIIIJIECHHOCTU. DHEPrUsl JUIs
XUMHMYECKOrO IpOU3BOACTBA. HayuHbple NpPUHIMIBI XMMHUYECKOIO IPOM3BOJACTBA. 3alllUTa
OKpYXKarollled cpelbl U OXpaHa TpyAa NP XUMHUYECKOM Mpou3BoJcTBE. OCHOBHBIE CTaJAUU
XUMHYECKOro Ipou3BoacTBa. (CpaBHEHME IPOU3BOJCTBA aMMHaKka M MeETaHoJIA. XHMHA B
CEJIbCKOM X034icTBe. XUMHU3alMsl CEJIbCKOro X034icTBa U e€ HanpasiieHus. Pactenus u nousa,
NOYBEHHBIN MOIJOLAOMUN KOMILJIEKC. YI00peHuss M UX Ki1accupukanus. XuMHYECKue
CpEeJCTBA 3alIUThl pacTeHui. OTpuLaTEIbHbIE TOCIEICTBUS IPUMEHEHUS IECTULIUA0B U OOphOa
¢ HUMM. XUMH3AIMs >KUBOTHOBOJCTBA. XHMHUS U HKOJOTUs. XHMMHUYECKOE 3arps3HEHue
OKpy>Karomiei cpenbl. Oxpana ruapocdepsl OT XUMHAYECKOTo 3arpsizHeHus. OXpaHa MOYBBI OT
XUMHYECKoro 3arps3HeHus. OxpaHa aTMocdepsl OT XUMHUECKOTo 3arpsi3HeHus. Oxpana (aopsl
U (ayHbl OT XMMHUYECKOrO 3arps3HEHHs. BHOTEXHOJOTMsS M TE€HHas WHXXEHepus..XuMus U
MIOBCEIHEBHAs KU3Hb 4yenoBeKa. Jlomamnsas anreka. Moromue u uncrsanme cpeacresa. Cpeacraa
00pbOBI ¢ OBITOBBIMU HaceKOMbIMU. CpeAcTBa JIMYHOM TUTHEHBl U KOCMETUKHM. XUMHUS U MULIA.
MapKupoBKM YNAaKOBOK IHUIIEBBIX M TUTMEHWYECKUX IPOAYKTOB M YMEHHE HMX YUTaTh.
OKOJIOTUS )KUIIUIIA. XUMUS U T€HETHKA YeJIOBEKa.

1-2

CamocrosiTeibHas padora:
3anoxaeHne Tabmuipl: «OCHOBHBIE (haKTOPHI BBI3HIBAIONINE 3arPSI3HEHNE OKPYXKAIOMIEH CpeIbDy

IK3aMeH

Bcero wacoB ayaquTOpHON Harpy3ku

108

Yacel caMoCTOATEIbHONU paboThl

54

Hroro

162

J1s XapaKTepUCTUKH YPOBHSI OCBOCHHS YUEOHOTO MaTepraa UCTIONB3YIOTCS CIEAYIOINE 0003HAYCHUS:

1. — o3HAKOMUTENBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTR);

2. — peNpOAYKTUBHBIN (BBITTOJTHEHUE ICSITEIBHOCTH TI0 00pa3Ily, MHCTPYKIIUU WU TI0JT PYKOBOJICTBOM)

3. — HpO,Z[yKTPIBHLIfI (HJ'IaHI/IpOBaHI/Ie " CaMOCTOATCIIbHOC BBIIIOJIHCHUC ACATCIbHOCTH, PCIICHUC HpOGHeMHBIX 38.,[[3‘1)
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3. YCJIOBUSA PEAJIN3AIIUY YYEBHON JUCIUTLIINHBI

3.1. TpeﬁoBaHHﬂ K MHUHUMAJIBHOMY MaTePUAJIBHO-TEXHUICCKOMY

o0ecre4eHNIO

OobOopynoBanue J1a0OpaTOPUM U PA00YMX MECT J1A0OPATOPUM:
— - IIOCaJI0YHBIE MECTA MO KOJIMYECTBY OOYHAIOIINXCS;
—  palouee MECTO IpEnoaaBaTes;

—  XMMHUECKas [0Cy/a;

—  BBITSDKHOM mIKag;

—  MydenpHas reys;

—  CyWIWIbHBIN mIKad;

—  AHAJIUTUYECKHUE BECHI;

—  JUCTUJUIATOD;

—  (OTORNEKTPOKOJIOPUMETPHI;
—  TOpENKH (CIIUPTOBKHU)

—  DJIEKTPOIUIMTKH;

- XHUMHNUYCCKHC PCAKTHBBI.

3.2. UudopmanuonHoe odecnevyenne o0yueHmsi

OCHOBHBIE UCTOYHUKH

1. Tlox penakumeit O. C. 'abpuensgna. Xumus: yueOHuk. — M., 2015

2. T'abpudnsn Xumus.CI1O.- M.:Akagemust, 2014.

3. T'abpuensu O.C. [IpakTtukym 1o oO11iei, HEOPraHUYECKOW U OPraHuYECKOn
XUMUH: yae0. mocobue 11l CTy. cpel. mpod. yued. 3aBenenuit / ["abpuensa

0O.C., Octpoymos N.I"., lopodeeBa H.M. — M., 2011

I[OHO.]IHI/ITGJILHLIC HCTOYHUKH:
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1. Tabpuensu O.C. Xumus B Tectax, 3a1avyax, yIpaKHEHUsAX: yuel. mocodue ass
cTyn. cpen. mpod. yueOnbix 3aBenaenuit / O.C. 'abpuensy, I'.I". JIsicoBa — M., 2011
2. Epoxun IO0.M. Xumus: yuebuuk. — M., 2014

3. Epoxun KO.M., ®pono B.M. COOpHUK 3amay U yNpaxHEHUM MO XUMHH (C
TUAAKTUYECKUM MaTrepuaioM): yueb. mocoOue Mg CTYIEHTOB CpelH. mpod.
3aBed. — M., 2009

4.T'abpuensn O.C., OctpoymoB WN.I'. Xumwus: Ilocobue nais moCTyHawmmMX B
By3bl. — M., 2005

5. Tabpuensu O.C., Bonosuk B.B. Enunblii rocy1apcTBEHHBIN 3K3aMeH: XUMUS:
CO. 3amanuit u ynpaxuenuit. — M., 2004

6. I'adbpuenssn O.C. JlsicoBa I'.I'. Xumus mjisi mpenojaBaTeisi: METOAUYECKOE

rmocooue. — M., 2004

HNuTepHeT pecypcesbi:

1.http//www.chem.msu.su/rus/elibrary- DnekTpoHnas 6MOIMOTEKA 1O XUMHH.
2.http//www.chemistru/ssu.samara.ru.- Opranudeckas XUMHSA. DJICKTPOHHBIN
YYCOHUK 110 XUMHUH.

3.http//www.hemi.nsu.ru-OcHoBbl ~ XuMUU:  00pa3oBaTEeNbHBIA  CalWT  JyIA
IIKOJIbHUKOB U CTYJICHTOB.

4.http//all-narod.ru-3anuMarenbHas XUMUS: BCE O MeTalIax.
5.hemi/nsu/ru-«OcHoBBI XUMUK» DIEKTPOHHBINA YYCOHUK.
6.alhimikov/net-«OcHoBbl  00IIIEH W HEOPraHUYECKOH XUMHU» DIIEKTPOHHBIN

y4eOHUK.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM
TV CHUILIAHBI

KOHTpOJIL H OLICHKAa  pPC3YyJIbTATOB

OCBOCHUA

y4eOHOM  JTUCIUILIIMHBI

OCYHICCTBJCTCA IMPCIIOAABATCIICM B IMPOHOCCCE IMPOBCACHUA IIPAKTHICCKHUX

3aHATAA M J1aOOpaTOpHBIX PaboT,

TCCTUPOBAHH,

a TaKiKC BBIIIOJIHCHUS

06yT—IaIOIHI/IMI/IC$I HHINBUAYaJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHCHOBaHHﬁ.

PesyabTaTnl 00yueHus

(oCBOCHHBIC YMEHHSI, YCBOCHHbIE 3HAHMS)

@DopMbI KOHTPOJISI M OLEHKHU
pe3yJabTaToB 00y4YeHHust

1

2

YMeTh:

Ha3bIBaTh U3YYCHHBIC BEILIECTBA 110 TPUBUAIBHOW UIIN
MEXIyHAPOAHOW HOMEHKIIATYpE

YCTHBII OIIPOC, BBIIIOJIHEHNE
VHAMBUIYaJIbHBIX 3aJlaHUH, TNCbMEHHBIE
IPOBEPOYHBIE PAOOTHI.

paboTath ¢ 1a00paTOPHBIM 00OPYIOBAHHEM

nabopaTopHbie pabOThI, BU3yalbHbIN
KOHTPOJIb

OonpeCaACIATb BAJICHTHOCTb U CTCIICHb OKHCJICHUA
XHUMHUYCCKUX 3JICMCHTOB, THII XHMHYECKOM CBSI3U B
COCAMHCHUAX, 3apsJ] MOHA, XapaKTEP CPEAbI B BOJHBIX
pacTBOpax HCOPraHNYCCKUX U OPraHuICCKUX
COCINMHECHUAX, OKMCIINTECIb 1 BOCCTAHOBUTCIIb,
NMPUHAJICIKHOCTD BCHICCTB K PA3HBIM KJIaCCaM
HCOPTraHNYCCKUX U OPTraHNYCCKUX COCI[I/IHCHI/Iﬁ

BBIIIOJIHCHUE HMHJMBHUIYaJIbHBIX 3aJaHUN,
UCbMEHHbBIE IPOBEPOUYHBIE PAOOTHI,
MPAKTUYECKUE 3aHATHS

XapaKTEePU30BaTh FJIEMEHTHI MAJIBIX MIEPUOAOB IO UX
nonoxenuro B Ilepuoauueckoii cucreme /. 1.
Menpeneena; oOmye XUMHYSCKIE CBOMCTBA METAJIJIOB,
HEMETAJVIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OPraHNYeCKUX COCTMHEHUI; CTPOCHNE U XUMUYECKHE
CBOICTBA M3YyUYECHHBIX HEOPraHUYECKUX U OPTaHHUYECKUX
COEAMHEHHI

YCTHBIH OIMPOC, BHIIOJIHEHNE
WHAMBHUIYaAIbHBIX 33JJaHU, MMChMEHHBIE
MIPOBEPOYHBIC PAaOOTHI, 3aMOJIHEHUE
TaOIUIIBI

0OBSICHATH 3aBUCUMOCTh CBOMCTB BEIIISCTB OT UX COCTaBa
U CTPOCHUSI, IPUPOAY XUMUYECKOU CBSI3U (MOHHOM,
KOBQJICHTHOM, METAJUNTMYECKON U BOJAOPOTHON),
3aBUCUMOCTBH CKOPOCTH XUMHUYECKON PEaKIIuu 1
MTOJIOKEHNE XUMUYECKOTO PABHOBECHS OT PA3IMUHBIX
(bakTopoB

YCTHBIH OIIPOC, BBIIIOJIHEHNE
WHIUBUAYAIBHBIX 3a/1aHUM, TUCbMEHHBIE
MIPOBEPOYHBIE PAOOTHI.

BBIIIOJIHATh XUMUYECKUM SKCIICPUMCHT I10
pacrio3HaBaHHUIO Ba)KHEUIITUX HCOPTaHUYCCKUX U
OpraHU4YCCKUX COeIUHEHUI

3alMTa JJabopaTopHBIX padoT,
BU3YaJIbHBIA KOHTPOJIb, BBITIOJIHEHUE
MPAKTUYECKUX paboT
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MPOBOJUTH CAMOCTOSITEIbHBIN MOUCK XUMUYECKOM
“H(pOpPMaIIUU € UCTTOH30BAHUEM Pa3IUIHBIX HCTOYHUKOB
(Hay4yHO-TIOMYJISIPHBIX U3AaHUH, KOMIBIOTEPHBIX 0a3
JTAHHBIX, pecypcoB MHTEepHETA); UCTIOIB30BATh
KOMITBIOTEPHBIC TEXHOJIOTUH )11 00pabOTKU U Tepeaadn
XUMHAYECKON HH(OPMAINH U ee TPECTaBICHUS B
pasIuyHBIX (hopmax

COOOIIICHUS, TTPE3ECHTAIIUN

peliaTh pacyeTHbIC 3aJja41 [0 XUMUYECKUM (QopMysiam U
YpaBHEHUSAM

PEICHUE 3ada4

3HaTh:

OCHOBHBIC XUMHUYCCKUEC ITOHATHUA

YCTHBIA OIIPOC, BHITIOJIHCHHE
WHIUBUTYaJIbHBIX 33JaHUN, XUMUYECKUT
IUKTAHT

OCHOBHBIC 3aKOHbI XUMHUU

YCTHBIN OIPOC, BHIMIOJTHCHHE
WHMBUIYAJILHBIX 33JJaHUH, 3aII0JTHCHHE
TaOIALIBI.

OCHOBHBIC TOpUHU XUMHH

YCTHBIH OIPOC, BBINOJIHEHNE
WHAUBUAYaAJbHBIX 33aJJaHUI

BayKHEHIIIHE BCIICCTBA U MaTCpHAJIbI

BBINIOJIHEHUE WHAWBUIYaJIbHbBIX 33JIaHUH,
3aII0JTHEHUE TAOIUIIBI
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