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Pabouas mporpamma y4eOHOW TUCIMILIMHBI pa3paboTaHa Ha OCHOBE pa3bsICHEHUH IO
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1. MACIIOPT PABOYEM [TIPOTPAMMBI YYUEBHOM JUCHHUITINHBI
Xumus

1.1 Oo6s1acTh NIPUMEHEHUA POTPAMMBI
Pabouvas nporpamma y4eOHOM MUCIUILINHBI SBISICTCS YacThIO TPOTPAMMBI
MOJITOTOBKM ~ CHEIMAMCTOB CpeAHEro 3BeHa 1Mo crenuanbHocTH  38.02.05

TOBapOBG,Z[eHI/Ie H 3KCIICPTHU3a Ka4CCTBaA HOTpC6I/ITCJIBCKI/IX TOBAPOB.

1.2. Pe3yabTaThl OCBOEHHMSI Y4Ye€OHOH IMCHMILIMHBI: OCBOCHHE COJCPIKAHHMS
y4eOHOM NUCIUIUIMHBI 00eCIeunBaeT JOCTHIKEHHUE CTYACHTAMH CJCTYIOIINX
PE3yNIbTATOB:

JIHYHOCTHBIX

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

— TOTOBHOCTH K TIPOJOJDKEHUIO 00pa30BaHUS M TOBBIMICHUS KBATH(PUKAIIUNA B
n30paHHON TpodeccCHOoHaNbHON NeATETPHOCTH U OOBEKTUBHOE OCO3HAHUE
POJIN XUMHUYECKUX KOMIICTCHITHI B 3TOM;

— YMCHHE WCITONB30BaTh JTOCTMKCHHS COBPEMEHHOM XMMHYECKOW HAyKH W
XUMHYCCKUX TEXHOJIOTUI JUIST ITOBBIIIICHUS COOCTBEHHOTO
WHTEIJICKTYaJIbHOTO  pa3BUTUS B BBIOpaHHOH  MpodeCCHOHAIBHOM
JIeSITCILHOCTH;

MeTanpeaMeTHbIX:

— — WCIOJIb30BaHUE Pa3IMYHBIX BHUIOB ITO3HABATCIIBHOW JEATCILHOCTH W
OCHOBHBIX  HWHTEJUICKTYaJbHBIX  omepanuid  (IIOCTAaHOBKM  3aJiayw,
dbopMyIMpOBaHMs TUIIOTE3, aHAJIM3a W CHUHTE3a, CPaBHEHUS, OOOOIICHMUS,
CHUCTEMAaTHU3AIlMH, BBISBICHHUS TPHUYUHHO-CIICICTBCHHBIX CBS3CH, IOHMCKa

aHajgoros, (OpPMYJIHMPOBAHUS BBIBOJAOB) Il PEIICHUS IMOCTABJICHHOM



3aJaud, TPUMEHEHHE OCHOBHBIX METOJOB TO3HAaHUA (HAOMIOAEHUS,
HAyYHOT'O SKCIEPUMEHTA) JJISi U3YUYEHHUs Pa3IMYHBIX CTOPOH XMMHUUYECKHX
OOBEKTOB M TMPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCA B MpodeccrnoHalbHOi cdepe;

— UCIIOJIb30BAaHUE PA3JIMYHBIX MCTOYHUKOB JUIsI TIOJYYEHHUS] XHUMHUYECKOU
uHopMaIuU, YMEHUE OLEHUTh €€ JOCTOBEPHOCTh JJISi JIOCTHKECHUS
XOpOIIHX PE3yJbTaTOB B MPOPECCHOHAIBHOM cdepe;

npeJIMeTHBIX:

— cOopMHPOBAHHOCTh TMPEJCTABICHUI O MECT€ XHMHUU B COBPEMEHHOMU
HAay4YHOU

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

— BIAJCHUE OCHOBOMOJATAIOIUMU XUMHUYECKUMHU TOHATUSIMH, TEOPUSIMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAaHUE XUMUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

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

— yMeHHe 00pabaThiBaTh, OOBSCHITH PE3YJIBTATHl MPOBEACHHBIX OIBITOB H
JIenaTh BBIBOIBI,

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

— c(hOpPMHUPOBAHHOCTh YMCHHsI JaBaThb KOJMYCCTBCHHBIC OICHKH U
MPOU3BOIUTH PACUYETHI 110 XUMHUUECKUM (HOpMYyJIaM U YPaBHEHHSIM;

— BIAJCHUE TPABWIAMH TEXHUKH O€30MAaCHOCTH TIPU HCIOJIH30BAHUU
XUMUYCCKUX BEIICCTB;

—  chOpMHUPOBAHHOCTh COOCTBEHHOM IIO3UIIMM 10  OTHOIICHUIO K

XUMUYECKON HHPOPMAIIHH, TTOTYyIaeMOM U3 pa3HbIX UCTOYHUKOB



1.3 KoauyecTBO 4YacoB Ha oOCBoeHHMe padodyeil mnporpaMMmbl y4eOHOM

TUCHHUILIMHBI:

MaKCHUMaJIbHOM y4eOHoM Harpy3ku — 306 4acos,
00s13aTeIbHON ayTMTOPHOM yueOHOI Harpy3ku - 204 yaca;

camocTosITeNnpHOM padoTsl - 102 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) 306
Oos3aTesIbHAsI Ay IUTOPHASI HArpy3Ka (Bcero) 204
B TOM YHCIIE:
nabopaTtopHbIe pabOTHI 40
MPaKTUYECKHUE 3aHATUS 42
CamocTosiTe/IbHasi pa6oTa o0y4yaroerocsi (Bcero) 102

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
Paznen 1. Oprannyeckas Xummus. 101
Tema 1.1 Coaep:xaHue yueOHOIro MaTepuaJa: 12
IIpenmer [Ipenmer opranmueckoid xumuu. [loHATHE 00 OpPraHMYECKOM BEIIECTBE M OPTaHUYECKON
OpraHUYecKOi xumun. Kpatkuii odepk MCTOpHM pa3BUTHUS OpraHudeckod xumMuu. OCOOEHHOCTH CTPOCHHS
xumuu. Teopust OPraHUYEeCKHX COeTUHEHUI. KpyroBopoT yriiepoja B mpupoJe.
CTpOCHUSA Teopust cTpoeHuss opraHudeckux coeauHeHuit A.M. byrneposa. Ilpennoceuiku co3nanus
OpraHUYECKUX TeopuH cTpoeHus. OCHOBHBIE IOJOKEHUSI TEOPUU XUMHUYeckoro crpoenus A.M. Bbytieposa.
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 OpraHUYECKONM XUMUU U XUMHUYECKUX MPOTHO30B.
Crpoenue aToMa yriiepoaa. JIeKTPOHHOE 00J1aKo U OpOUTalb, S- U P-opOUTANIU. DIEKTPOHHBIE 8
U DJeKTpoHHO-Tpaduyeckue (OpMyabl aToMa yriepojia B OCHOBHOM M BO30YXIEHHOM
cocTosHusAX. KoBaneHTHast XuMuueckas CBsi3b U e€ Kiaccu(ukanus no crnocoly nepexpbiBaHUSL 1-2

opbutaneit. I[lonstue rubpuauzanuu. Paznuusble TUnbl rHOpuaM3anMM U (GopMa aTOMHBIX
opOuTanelf, B3aMMHOE OTTAJIKHMBaHME THUOPUAHBIX OpOUTATed M UX pPACHOJOKEHHE B
IIPOCTPAHCTBE B COOTBETCTBMM C MMHHUMYMOM O3Hepruu. ['eomeTpus MOJEKya BEIIECTB,
00pa30BaHHBIX aTOMaMH YIJIEpO/a B PA3JIMYHBIX COCTOSHUAX ruOpunusanuu. Knaccupukamus
OpraHMuYecKkux coeauHeHui. Kiaccudukanus oOpraHMYecKWX BEIIECTB IO  CTPOEHUIO
yriepoaHoit nenu. Ilonstue ¢yHkunoHampHON rpynmbl. Kinaccupukamus opraHHu4ecKHx
BEIIECTB 0 TUMY (PYHKIMOHAIBHOHN rpynnbl. OCHOBBI HOMEHKJIATYpbl OPraHUYECKHUX BEIECTB.
TpuBuaneHble Ha3BaHUs. PanoHanbHas HOMEHKIIATypa Kak MPeIIeCTBEHHUIIA HOMEHKIIATYPhbl
IUPAC. Howmenknarypa IUPAC: npuHOumsr oOpa3oBaHHs Ha3BaHWW, CTapIIMHCTBO
(GYyHKIMOHATIBHBIX TPYI, UX 0003HaUeHue B npedukcax u cydhdukcax Ha3BaHUN OPraHUYECKUX
BellecTB. THUIBI XUMUYECKUX CBA3E€H B OpraHMYECKHUX COEJAMHEHHUSAX U CHOCOOBI MX pa3phiBa.
Knaccugukaiuss KOBaJIEHTHBIX CBS3€d IO 3JIEKTPOOTPULIATEILHOCTH CBSI3aHHBIX AaTOMOB,
croco0y TepeKphIBaHusl opOuTael, KpaTHOCTH, MEXaHU3My oOpazoBaHus. CBs3b MPHUPOIBI
XMMHUYECKON CBSI3M C THIIOM KPUCTAJUIMYECKOW PEHIETKH BellecTBa M €ro (U3M4YEeCKUMHU




cBoiicTBamu. Pa3pblB XMMHUYECKOH CBSI3M Kak mporecc, oOpaTHbId €€ 00pa30BaHUIO.
['oMOMUTHYECKNIT U TeTepOIMTUYECKUI pa3pbIBbl CBA3CH, UX COMOCTAaBJICHHE C OOMEHHBIMU
JIOHOPHO-AKIENTOPHBIM MeXaHH3MaMHu HX oOpa3zoBanusd. lloHsATHE CBOOOAHOrO pajauKania,
HYKJICOPMIBbHOM M 3eKTpoduibHOM yacTuiel. Kiaccudukamus peakuwii B OpraHHYECKOM
xumud. [loHsATHE O THIAaX M MEXaHW3Max peakiuil B opraHuueckoi xummu. Kiaccudpukamms
peakiuil Mo M3MEHEHHUIO0 B CTPYKType cyOcTpaTta (IpUCOEAMHEHUE, OTIICIICHUE, 3aMelIeHHE,
U30MEpH3allysl) U THILy peareHTa (paauKkaibHble, HykieohuabHbIe, aneKTpoduababie). Peakuu
MIPUCOCIUHEHHS], SJIUMUHUPOBAHUSA, 3aMEIICHUs, H30MEpHU3aluu. Pa3HOBUAHOCTH peakuuid
KQKIO0ro TUIA: TMAPUPOBAHUE U JAECTUAPUPOBAHUE, TaJIOTEHUPOBAHUE U JE€rajoreHUpOBaHUE,
ruApartauyss W JerujapaTanus, TUAPO- TaJOr€HUPOBAHME U JETHApPOrajJoreHUpOBaHUE,
NoJIMMEpHU3alsl M IOJMKOHJEHCAlMs, Ieperpynnuposka. OCOOEHHOCTH OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pEaKUUil B OpraHnyeckod xuMuu. COBpEMEHHbIE MPEACTABICHUS O
XUMHYECKOM CTPOCHMM OpPraHMYeCKUX BellecTB. OCHOBHBIE HAIpPaBJIECHUS Pa3BUTHUSI TEOPUU
ctpoenust A.M.byrtneposa. M3omepust opranuueckux BemectB UM €€ Buibl. CTpyKTypHas
U30MEpPUS:  MEXKKJIaccoBas, YIJEPOAHOIO  CKeleTa, IIOJIOKEHMs] KpaTHOW CBSI3U W
¢yHkunoHanbHOM rpynmbl. IIpocTpaHcTBeHHass HM30MEpHs: T€OMETpUYecKass W OINTHYECKas.
IlonsAiTHE acCMMETPUYECKOrO LEHTpa. bHONOrm4eckoe 3HAYEHUE ONTHYECKOM HN30MEpHH.
B3anMHoe BiMsHHME aTOMOB B MOJEKYJaX OPraHMYECKUX BEIIECTB. DJIEKTPOHHBIE 3(P(eKThI
aTOMOB W AaTOMHBIX TpYyINI B OpraHMYecKuxX Mousiekynax. MuaykuuoHHbBIH 3¢ dexT,
HOJIOKHUTEIbHBIL M OTpPULIATENBHBIM, €ro  OCOoOEHHOCTH. Me3oMepHbI AP deKT
(addexTconpsikenuns), ero 0COOEHHOCTH.

IIpakTnyeckas padora Ne 1 —4:
Cocranenue (Hpopmys1 TOMOJIOTOB YTIE€BOAOPOIOB.
CocraBienue GopMys H30MEPOB YTIEBOJOPOIOB

2-3

CamocrosiTesibHas padora:

[ToaroroBka cooduienus «Kuznp u nesrensHocts A.M. Byrneposa»
CocTaBuTh ¥ 3anoaHUTh Tadbnuiy "Kiaccudukanus opraHuyecKux BEIEeCTB»
CocraBuTh cxeMy «Buabsl HOMEHKIIATypbI»

CocTaBuTh ¥ 3aM0JIHUTH Tabnuy «Buasl uzomepun»

BrinosHeHne NpeIoKeHHbIX 3aJaHUI

Tema 1.2
[Ipenenbusie
YTJI€BOIOPOABI.

Conep:xaHue y4eGHOr0 MaTepHuaJia;

['omonoruyeckuii psin ankaHoB.  Ilonsitue 00 yraeBomopomax. OCOOEHHOCTH CTPOCHUS
MPCACIIbHBIX YIIJICBOAOPOOOB. AJKaHBI Kak NpCACTABUTCIIN NPCACIBbHBIX YITICBOOOPOJOB.




DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYJIbl METaHa W JAPYTUX aJKaHOB.
['omonoruyeckuii psnx W u3omepus mnapaduHoB. HopmanbHOE W pa3BETBICGHHOE CTPOCHHE
yriaepoaHoi nenu. HomeHnknaTypa ajakaHOB M aJKWJIBHBIX 3aMectutresneil. duznueckue
CBOWCTBAa ajkaHOB. AJKaHbl B NOpUpPOJE. XHUMHYECKHE CBOWCTBAa ajKaHOB. Peakuuu
rajioreHupoBaHusi, HUTpoBanus no KonoasioBy. Mexanu3Mm peakiuu XJIOPUPOBAHUS AIKAHOB.
Peakiun peruappupoBaHus, TOPEHHUS, KATATUTHYECKOTO OKHCICHHS alKaHOB. KpekuHr
AJKaHOB, pa3JIMYHbIE BUJIbI KPEKUHTa, NPUMEHEHHWE B MPOMBIIUICHHOCTU. [luponus u
KOHBEpCHsI MeTaHa, m3oMmepusanus aikaHoB. [IpumeHeHHe M CroOcOObl MOTYYEHHS aJKaHOB.
O6uactu npuMeHeHus ankaHoB. [IpoMbIIIIEHHBIE CITOCOOBI MTOJIYYEHHS AJIKaHOB: MOJIyYE€HUE U3
MNPUPOJHBIX HCTOYHUKOB, KPEKUHT TrapaduHOB TOJYyYEeHHUE CHHTETUYECKOro OEH3MHAa,
razuukanms yrisi, TUAPUPOBAHHE ailkaHOB. JlabopaTopHBIE CIIOCOOBI IMOJYYCHHUS ATKAHOB:
cuHTe3 Bropra, aekapOOKCHIMpOBaHWE, THUIPOJIW3 KapOujga amroMuHus. LlMKiIoamkaHbl.
['omMosornyeckuii psi; ¥ HOMEHKIIATypa IHUKJIOAIKaHOB, uX oOmias Gopmymna. Ilomyuenue u
(du3MYEeCKue CBOMCTBA IMKJIOAIKAHOB. XUMHUYECKHE CBOMCTBA IMKIOAIKaHOB. Crenuduka
CBOMCTB ITUKJIOQAJIKAHOB C MAJIBIM pa3MepoOM LHKIA. Peakinu NpucoeIMHEeHNs U PaIuKaIbHOTO
3aMCIICHHS.

IpakTnyeckas padora Ne 5 - 6:
[ToyueHune MeTaHa 1 U3y4eHUE €TO CBOMCTB.

CamocrosiTeibHas padora:

CocTaBUTh TOMOJIOTUYECKHH psAJ] AJIKAHOB.

CocraBnenue ¢popMys FOMOJIOTOB U H30MEPOB

CocTaBUTh U 3al0JIHUATE Ta6J'II/IIIy «XUMHAYECKHe CBOMCTBA OUKJIOAJIKAHOB)
Pemienue 3a/1a4 no XMMUYECKUM YpaBHEHUSIM

Tema 1.3
OTHIIECHOBBIE H
IMEHOBbBIE
YTJI€BOJOPO/BI.

Conep:xaHue y4eGHOr0 MaTepHuaJia;

10

XUMHUECKUE CBOWCTBA AalKEHOB. OIEKTPO(QWIbHBIA XapakTep peakuuid, CKIOHHOCTh K
peakusiM MPUCOSANHEHUs, OKUCIEeHMs, nonuMepusanuu. IlpaBuno MopkoBHHKOBa M €ro
3JIEKTPOHHOE 000CHOBaHME. Peakiuy ranoreHupoBaHus, THIPOTrajJOreHUPOBaHMs THApaTalny,
ruapupoBanus. [lonsTue o peaknusax noaumepusanuu. ['openue ankeHoB. Peakiiun okucieHus
B MATKUX IKECTKUX YycioBUsX. Peakuus Barnepa u e€ 3HaueHwe A oOHapyKeHUs
HEeNpeJeNbHbIX YIJIEBOJOPOJIOB, MOJIydyeHus riaukoyied. [IpuMeHeHne u crnocoObl MOIyYEHHS
QIKeHOB. lcmonb30BaHME BBICOKOW PEAKIIMOHHOM CIIOCOOHOCTH aJKEHOB B XMMHYECKOH
npoMmblIeHHOCTH. [IpuMenenne stunena n nponuieHa. [IpomsliieHHbIe cIOCOOBI MOTy4EHUs
QJIKEHOB. Peakiys 1eruipupoBaHusi U KpeKUHTa ajmkeHoB. JlJabopaTopHble crIOCOOBI MOIydeHUs

10




aKeHOB. Aunkaauenbl. [IoHsATHE W KIacCU(pUKAIM AUEHOBBIX YTJIEBOJOPOJOB IO B3aUMHOMY

pacroOXKEHUI0  KpaTHbIX  cBsizel B Mojekylne. OcCOOEHHOCTH  JJIEKTPOHHOTO U 1-2
IPOCTPAHCTBEHHOT'O  CTPOCHHUSI  CONPsDKEHHBIX  JUEHOB.  HoMmeHkiaTypa  JUEHOBBIX
yriaeBoopoaoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB COMPSKEHHBIX JIMEHOB KaK CIEACTBHE UX
ANIEKTpOHHOTO cTpoeHus. Peakmuu 1,4-npucoenunenus. [lomumepusanust nueHoB. CriocoOb
MOJIyYEHUs JUEHOBBIX yrieBoopo1oB: padotsl C.B. JlebeneBa, nerugpupoBaHue ajJKaHOB.
IIpakTnyeckas padora Ne 7 — 10 : 4 2-3
Perenue 3a1a4 Ha HaX0X/I€HUE MAcChl BEIIECTB.
Pemenue 3a1a4 Ha HaX0X/IeHHE 0OHEMOB BEIIECTB.
CamocrosiTesibHas padora: 5
CocTaBUTH ¥ 3aMOJHUTH TAOIHUILY « XMIMHUYECKUE CBOMICTBA AJIKEHOBY
[ToaroroBuTh ycTHOE cooOIIeHne Ha TeMy «lIpuMeHeHre aaKeHOBY
BrimonHeHne pacueToB 10 MPEIOKEHHOMY 33aJaHHIO
Pemenne 3agau
Tema 1.4 Coaep:xaHnue y4eOHOIro MaTepuaJa: 7
ATETHIICHOBBIC ['oMonOorHYecKuii psj alKMHOB. DJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJEKYITBI 3
YTJIEBOOPO/IBI. alleTWiIeHa M Jpyrux ajlkuHoB. ['omornoruueckuit psx u  oOmas ¢Gopmyna aJKHHOB.
Homenknarypa  ameTHJIEHOBBIX YIJIEBOJOPONOB .M30Mepusi MeXKIaccoBas, YrIepoJHOTO
CKeleTa, TOJO0XKEHUs KpaTHOM CBA3M. XHMMHUYECKHE CBOMCTBA M TNPUMEHEHHUE aAJIKHHOB.
OcoOeHHOCTH peakUuil MPUCOEAMHEHUs MO TPOMHOM YriiepoA-yriepoaHoil cBsizu. Peaxuus 1-2
KyuepoBa. IIpaBmiio MOpKOBHHKOBa NPUMEHUTENBHO K anerwieHam. [loaBMXKHOCTH aToMma
BOZIOpo/a (KUCJIOTHBIE CBOWCTBa alKWHOB). OKucieHue ankuHOB. Peaknus 3emnHCKOTO.
[IpuMeHeHHne aleTUIEHOBBIX YraeBogoponoB. IlomuBuHunanerat. [lomyueHue anKUHOB.
[Tomydyenue aneTuieHa MUPOTHU30M METaHa M KapOMJTHBIM METOIOM.
IIpakTnyeckas padora Ne 11 —14: 4 2-3
ITony4yenue sTrIEeHA.
N3yueHne CBOMCTB 3TUJICHA
[Tonyuyenue aneruneHa
M3yueHne CBOMCTB alleTusIeHa
CamocTosiTe1bHAs1 padoTa: 3

Cocranenue GpopmyI1 aJKHHOB.
CocTaBHThH U 3aMIOJIHATH TAOIHUIy « XHMUYECKHE CBOMCTBA AIlCTHIICHA
Brinonnenue pacueroB o NpejioKeHHOMY 3aJJaHUI0
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Tema 1.5
ApoMatnyeckue
YIJIEBOJIOPO/BI.

Coaep:xaHue yueOHOIro MaTepuaJa:

oo

["'omosioruyeckuit psii apeHoB. beH30 Kak mpencTaBUTeNlb apeHOB. Pa3BuTHe npeacTaBieHuil o
ctpoennn OeH3ona. COBpeMEHHHBIE MPEACTABICHHUS 00 3JIEKTPOHHOM U IMPOCTPAHCTBEHHOM
cTpoeHun OeHzona. ['omonoru OeH3oia, UX HOMEHKIATypa, obmas ¢opmyna. dusmueckue
CBOWCTBA apeHOB. XHMMHYECKHE CBOWCTBA apeHoB. [Ipumepbl peakuuii 31eKTpoPUIBLHOTO
3aMEeUIeHMs:  TaJloTeHUPOBaHUsA,  alKWiupoBaHus  (katanuzatopsl  Dpunens-Kpadrea),
HUTPOBaHUs, Cynb(upoBaHus. Peakuuu rugpupoBaHUs M NMPHCOSAWHEHHS XJIoOpa K OCH30Iy.
Oco0eHHOCTH XUMHYECKHX CBOICTB TOMOJIOTOB OeH30ia. B3anMHOe BiHMSHHE aTOMOB Ha
IpUMepe TOMOJIOTOB apeHoB. OpHeHTaluus B peakUusx dJIEKTPOPUWIBHOIO 3aMELICHUS.
Opuentantel | 1 Il poma. Ilpumenenue u momydyeHue apeHoOB. lIpuponHble MUCTOYHHKHU
apOMaTHUYECKHUX YIJIEBOJOPOJOB. ApOMaTH3allisg AJIKaHOB M LMKJIOAIKAaHOB AJIKUIMPOBAaHUE
OeHzora.

IpakTnyeckas padora Ne 15— 18 :
Pemenne nenovex nmpeBpamieHuii ¢ yaactueM anupaTudecKux yrieBOAOPOIOB
Pemenne nenoyex mpeBpanieHuii ¢ y4acTHEM apeHoB.

2-3

CamocrosiTe/ibHas padoTa:

CocTaBuUTh U 3aMOIHUTH TAONMUILYy «I OMOJIOTHYECKHU psiT apEHOBY.
[ToaroroBuTh ycTHOE cooOIIeHNE Ha TeMy «[IpuMeHeHne apeHOBY.
Pemenue ypaBHEHUI

Tema 1.6
[Ipuponusie
UCTOYHUKU
YTIIEBOJOPOIOB.

Coaep:xaHue yueOHOro MaTepuaJa:

Hedts. Haxoxnenue B  mpuposne, coctaB M (uU3MYecKHe  CBoiictBa  HedTH.
TommBHOZHEpreTHUeckoe 3HaueHne Hedtu. I[IpompinuieHHas mnepepaboTka  HEPTH.
Pextudukanus vedru, OcHOBHBIE (pakuuu €€ pasfeneHHs, X HCIOoIb30BaHHE. BropuuHas
nepepaboTka HedTenpoaykToB. PexTudukanus Ma3yta npu yMEHbIIEHHOM AaBiieHuU. KpekuHr
HeTenpoaykToB. Pasnuynbie Buabl KpekuHra, padotsl B.I'. [llyxoBa. 3omepu3zamus ankaHoB.
AJNKUIMpOBaHUE HEMpeneibHbIX YriaeBoaopoaoB. Pudopmunr nedrenpoaykroB. KauecTBo
aBTOMOOMJIBHOTO TOIUMBa. OkTaHoBoe uucio. Ilpupoanbiii monmyTHBIH HEQTIHOM Trasbl.
CpaBHeHHME cocTaBa MPUPOJHOTO M IOIMYTHOIO Ta30B, WX IPAKTUYECKOE HCIIOJIb30BAHME.
KameHHbI1 yrons. OCHOBHBIE HallpaBJIEHHs MCIIOJNb30BaHUS KaMeHHOro yrist. KokcoBanue
KAMEHHOI'0 YTJs, BaXHEWIIWE IMPOAYKTBI ATOrO Ipolecca: KOKC, KAMEHHOYTOJbHAas CMOJa,
HazcMonbHas Boja. CoeluHEHUus, BBbLIEISEMblE U3 KaMEHHOYrOJbHOM cMounbl. IIpomykTsl,
NOJy4aeMble M3 HaJACMOJBHOW BOABI. DKOJOTMYECKHE AaCHEeKThl TOOBIYM, NepepaboTKu U
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HCITOJIb30BAHUA I'OPIOYUX HCKOIIACMBIX

IIpakTuyeckasi pa6ora Ne 19 — 20:
O3HakoMIIeHHE C KOJUIeKIIMEeH He(hTH U IPOAYKTaMHu e€ nepepaboTKH.
O3HakoMJIEHHE ¢ KOJJIEKIIMEH KaydyKa.

2-3

CamocrosiTesibHasi padora:
[ToaroroBuTh ycTHOE cooOmIeHNe Ha TeMy «Haxoxaenne HehTH B IpUPOIE»
CocTaBieHUe YpaBHEHUN PEaKIUd KPEKUTa.

Tema 1.7
['uapokcubHBIE
COETMHEHUS.

Coaep:xaHue yueOHOIro MaTepuaJa:

10

Crpoenne knaccudukanus cnuptoB. Knaccudukanus coupTroB MO TUIY YIIEBOJOPOIHOIO
paaMKana, 4ucily TUAPOKCUIIBHBIX TPYII U TUIY YIJIEpOAa, CBSI3aHHOTO C TUAPOKCUIBHOMN
IPYNION. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE TI'MAPOKCUIBHOM Ipynmbl. BiusHue
CTPOCHHUSI CIHPTOB Ha HMX (HU3UYECKHE CBOHCTBA. MEXMOJEKYJspHAs BOJIOPOIHAs CBS3b.
['omosornyeckuii psAl NPENENbHBIX OJHOAaTOMHBIX CHUPTOB. M30Mepuss M HOMEHKIATypa
QJIKaHOB, UX 00mmast popmyna. XUMUYECKHE CBOWCTBA AIKAaHOJIOB. PeaknuoHHas crocoOHOCTh
IIPEJENbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OPIaHUYECKUX
U HEOPraHWYECKUX COeAMHEHHUH, conepxkammx OH-rpynmy: kucinor, ocHOBaHUM, aM(pOTEPHBIX
COeMHEHUH (BOJbl, CUPTOB). Peakuuu, MOATBEp:KJIAIOIIME KUCIOTHBIE CBOWCTBA CIUPTOB.
Peakuuu 3amenieHus TUAPOKCUIBHOM rpynnbl. MeXMoneKkyaspHas AeruapaTanusl COUpPTOB,
ycioBUs 00pa3zoBaHUs NMPOCTHIX 3(pupoB. CrokHbIE FPUPbl HEOPTAHUYECKHX U OPTaHUYECKHX
KHUCJIOT, peakiuu srepuduxanuu. OKHUCIEHHE U OKHUCIUTENbHOE JErHIPUPOBAHUE CIIMPTOB.
Crioco0b! mosydeHus: CnupToB. ['MApPOIN3 rajoreHankaHoB. ['uaparanus aakeHoB, YCIOBUA €€
nposeneHus. BoccraHoBneHne KapOOHWIBHBIX cOeqUHEHHH. OTAenbHbIE NPEACTaBUTEIN
QJIKaHOJIOB. MeTaHOJI, €ro NMPOMBIIUIEHHOE IMOJIY4eHHE U NPUMEHEHHE B ITPOMBIIIJIEHHOCTH.
buonoruueckoe aeiicteue meranona. Cnennduueckue crnocoObl NOTYyYSHHS STHIOBOTO CIHUPTA.
®U3N0IOTUYECKOE JIEHCTBUE 3TaHOIA.MHOroaToMHble cnupThl. M3omMepus M HOMEHKIaTypa
IpeJIcTaBUTeNIed JIByX- M TpEXAaTOMHBIX CcHUPTOB. OCOOEHHOCTHM XMMHMUYECKHUX CBOMCTB
MHOT'OAQTOMHBIX CIIUPTOB, WX KaueCTBEHHOe OOHapyxeHue. OTAeIbHbIE MPEACTaBUTENH:
STUJICHIJIUKOJb, TJIMIEPUH, CIOCOObI MX NONy4YeHHs, MpakThuyeckoe npumeHeHue. deHou.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHe (eHona. B3auMHoe BIMSHUE apOMaTHYECKOTO
KOJblla ¥ THAPOKCWIBHON TIpynnbl. XHWMHUYECKHE CBOMCTBAa (peHoma Kak (QyHKIOUS €ro
XUMHUYECKOT0 CcTpoeHHus. bpomupoBanue ¢eHona (KauecTBEHHAs peakius), HUTPOBAHHE.
OO6pa3oBaHue OKpalieHHbIX KomruiekcoB ¢ uoHamu xkene3a (Ill). Ilpumenenue Qenomna.
[Tony4yeHnue ¢eHona B POMBIIIIEHHOCTH.

1-2
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JlabopaTopnasi pabora Ne 1 -4: 4 2-3
HccnenoBaHue CBOMCTB OJJHOATOMHBIX CIIUPTOB.
HccnenoBaHue CBOMCTB MHOIOATOMHBIX CIIUPTOB.
WccnenoBanue cBOMCTB (heHoa.
CamocrosiTeibHas padora )
[ToaroToBuTh YCTHOE COOOIIEHHE HA TEMY «DTAaHOJI - BeJuyaiiiee 61aro U CTpalHoe 3710»
CocTaBuTh U 3an01HUTH Tabauy «CpaBHEHUE OJHOATOMHBIX CIIUPTOB)
CocTaBUTh U 3aM10JIHUTH TAOIUILY «XMMHUYECKUE CBOMCTBA CIIMPTOB)
BolnosiHeHue pacyeToB 1O MPEII0KEHHOMY 3aJaHHI0
Tema 1.8 Coaep:xaHue y4eOHOIro MaTepuaJa: 4
Anbrerupl u ['omonoruyeckue psapl aidbJeruJoB M KeTOHOB. IloHATHE O KapOOHMIIBHBIX COEAMHEHUSX.
KETOHBI. DNEKTPOHHOE CTpOEHHE KapOOHMIbHON rpynmbl. M3oMepuss U HOMEHKJIATypa ajbIerujioB U
KeTOHOB. Pu3nyeckre CBONCTBA KAPOOHMIIBHBIX COEITMHEHUH. 1-2
XUMHUYECKHE CBOMCTBA albJIETHJ0OB W KETOHOB. PeakmmoHHas cnocoOHOCTh KapOOHMIIBHBIX
coeMHEeHU. Peakuunm OKHUCIEHMs ajbJErHJIOB, KAUECTBEHHbIC pEAaKIMM Ha aJIbJCTUIHYIO 4
rpynny. Peaknuu nonukonneHcanuu. [IpumeHenne u noiaydeHre KapOOHUIbHBIX COEAMHEHUH.
[TpuMeHeHHEe anbJETUAOB U KETOHOB B OBITY W HMPOMBIIIICHHOCTH. AJBJETHABI U KETOHBI B
npupoe. (3gupHbie Macna, pepomonsl). [lonydyeHne kapOOHUIBHBIX COETUHEHUI OKHCIEHUEM
CIUPTOB, TMJApaTallMed aJKWHOB, OKUCIEHHEM YTIEBOAOPOAOB. OTIENbHBIE MPENCTABUTENN
JIBJIETUI0B U KETOHOB, CIIeU(HUECKUE CITOCOObI X MOJIyYEHHsI U CBOWCTBA.
CamocrosiTenbHas padora 2
CocTaBuTh U 3aM0IHUTH TAOIUIY «I OMOJOTHYECKUI psJl allbJETUI0B
CocTaBUTh M 3aMIOJHUTH Ta0IMILY «I OMOJIOTHYECKHH Psii KETOHOBY
Tema 1.9 Coaep:xxaHue yueOHOro MaTepuaJa: 12
KapbonoBsie ['omonoruyeckuii  psifi MpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCHOT. IloHsitHe O
KHUCJIOTBI U UX KapOOHOBBIX KHMCIIOTaX M UX KiaccUpUKalusa. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHE
IIPOU3BO/IHBIE. KapOOKCHJIbHOW Tpymibl. ['OMOJOrHYecKuil psa NMpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, UWX HOMEHKJaTypa U u3oMepusa. MexXMONeKyaspHble BOJOPOAHBIE  CBS3H
KapOOKCHJIBHBIX TpYII, HUX BIMAHUE Ha (uU3NUYecKkhue CBOWCTBA KapOOHOBBIX KHUCIIOT.
XWUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCJIOT. Peaknuu, WUTIOCTPUPYIONINE KHCIOTHBIC 6
CBOWCTBA M MX CpaBHEHHE CO CBOMCTBAaMH HEOpraHmdeckux KucioT. OOpa3oBaHue
(YHKIMOHAJIBHBIX IMPOM3BOJHBIX KAPOOHOBBIX KUCIOT. Peaknuu stepuuranuu. AHTUAPUIIBI
KapOOHOBBIX KHCIIOT, X MOJy4YeHHE U puMeHeHne. CriocoObl Noay4eHus: KapOOHOBBIX KUCIIOT. 1-2
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OtnenpHbIC NPEICTaBUTENN U UX 3HaueHue. O0mue criocoObl MOIYYEeHNUs: OKUCICHHE aIKaHOB,
QJIKEHOB, IIEPBUYHBIX CIIUPTOB, allbAEIHI0B. BaxkHelue nmpeacTaBuTenn KapOOHOBBIX KHCIIOT,
ux Ouosornyeckas poisb, crenudpuueckue. CrocoObl MOyuyeHHs, CBOWCTBA U IPUMEHEHHE.
Crnoxuble 3¢upsl. CTpoeHHE U HOMEHKJIATypa CJIOKHBIX 3()UPOB, MEKKIIACCOBAsI U30MEPUS C
KapOOHOBBIMU KHcIOTaMH. CIIOCOOBI MOJYYEHHSI CIOXKHBIX 3(PHUpoB. XUMHUECKUE CBOWCTBA U
IpUMEHEHHE CIOXKHBIX 3GupoB. XKupsl. XKupsl kak cioxHble 3gups! raunepruHa. KapooHossie
KHUCJIOTBI, BXOJSILIME B COCTaB >KMPOB. 3aBUCUMOCTb KOHCUCTEHLIMU >KHPOB OT UX COCTaBa.
XuMHuecKkue cBoicTBa XupoB. buosornyeckas posib KMPOB, WX HUCIOJIB30BaHUE B OBITY U
npombiuieHHOCTH.  Conu KapOOHOBBIX KHCIOT. CrocoOBl MONMydeHus: coyieid. XUMUYecKue
CBOMCTBa cosiell KapOOHOBBIX KUCJIOT. Mbla, CyITHOCTh MOIOLIEro AeicTBus. CUHTETHYECKHe
MOIOIIME CPEJICTBA, X IPEUMYIIIECTBA U HETOCTATKHU.

Jladoparopnasi padora Ne S - 10:

HccnenoBanue cBONCTB KapOOHOBBIX KUCIIOT.
HccnenoBaHue CBOMCTB aJlbJICTUI0B.
HccnenoBanue CBOWCTB CIOXKHBIX (UPOB
VccnenoBanue CBOWCTB CIOXHBIX 3(UPOB KUPOB.

2-3

CamocrosiTeibHas padora:

CocTaBUTh U 3aM0JHUTH TaOIHILy «I"OMOIOrnyeckuil psa KapOOHOBBIX KHUCIOT»
CoctaBuTh 1 3an0aHUTH Tadbauny «llomyueHne kapOOHOBBIX KHCIOT»
CocraButs cxemy «Knaccuduxanus 3pupo»

BrlnosHeHue pacyeToB MO MPeoKEHHOMY 3aJaHHI0

Tema 1.10
YrneBoanl.

Coaep:xaHue y4eOHOIro MaTepuaJa;

(e}

[Tonstue 06 yrineBomax. Knaccudukauus yrineBoaoB. buonoruueckas posib YrieBOAOB, UX
3Ha4YeHHE B KU3HU YeJIOBEKa U O0IIeCTBa.

Monocaxapuasl. CTpoeHHe U ONTHYecKas U30MepHsi MOHOcaxapuaoB. Ux kmaccudukaius mno
YUCTy aTOMOB VTIJepojia M MpUpOojJie KapOOHWIBHOW rpymnmbl. BakHeimmue mnpeactaBuTeIn
MOHO3.

['mroko3a, cTpoenne e€ MOJIeKyI b, (PU3nuecKkre CBOWCTBA U XMMHYECKHE CBOMCTBA. [ 1rok03a B
npupoae. buonorudeckas poiab M NMpUMEHEHHE TIIOKO3bl. DpPyKTO3a Kak H30MEp TIFOKO3BI.
CpaBHEHHE CTPOCHHS MOJIEKYJIBl M XUMHUYECKUX CBOMCTB TIIFOKO3BI M (DPYyKTO3bI. DpyKTO3a B
npupojie u e€ Guonorudeckas poisb. [leHTo361, CTpOECHUE MOTEKYII.

Hucaxapunpl. Ctpoenne nucaxapuaoB. CTpoeHHE U XUMUYECKHE CBOMCTBA caxapo3bl.
TexHOoJOTUYeCKre OCHOBBI TMPOM3BOJICTBA caxapo3bl. JlakTo3a M MallbTO3a Kak H30MEpBI

1-2
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caxapo3bl. [Tonmucaxapunasl. O6mee crpoenue noiaucaxapuaoB. CTpoeHHe MOJIEKYIIbI Kpaxmalia.
Ou3nyecKkue CBOMCTBA KpaxMmaya, €ero HaxOXJACHHE B MpUPOJE U OHOJOrHYecKas poJb.
XuMudeckue CBOWCTBa kpaxmana. llemmonosza, e€ Qusmyeckne W XUMHYECKHE CBOMHCTBA.
Haxoxnenue B npupoje u Ouonoruyeckas poib 1esutoao3sl. CpaBHEHHE CBOMCTB Kpaxmala U
LEJJTIOJIO3B.

Jladoparopnasi padora Ne 11 — 14: 2-3
HccenenoBanue CBOMCTB MOHOCAXapHUIOB.
HccnenoBanue CBONCTB AMCAXAPHUIOB.
CamocrosiTeibHas padora:
CocraButh cxemy «Knaccudukanus yriieBo1oB»
[ToAroToBUTH YyCTHOE COOOIICHUE HA TEMY «YTJIEBOJIbI B IPUPOJICH
BrInosHEHNE pacyeToB M0 MPEITI0KEHHOMY 3aJaHHUI0
Tema 1.11 Coaep:xaHue y4eOHOIro MaTepuaJa:
AMUHBI, Knaccupukanuss u m3omepust amuHoB. lloHsitTme 00 amwmuax. [lepBuuHble, BTOpHYHBIE U
AMUHOKHCIIOTBI, TpeTuuHble amuHbl. Kiaccudukanus amuHOB. ['OoMonoruueckue psiabl, H3OMEpHUs U
OenKu. HOMEHKJIaTypa aMHHOB. XHMHYECKHE CBOMCTBa aMUHOB. AMHHBI KaK OpTraHUYEecKue
OCHOBaHHUS, WX CpaBHEHHME C aMMHAKOM M JPYrMMH HEOPraHWYECKUMH OCHOBaHUSIMH.
Amudatnyeckue M apoMaTHYeCKHEe aMUHbl. AHWIMHOBBIE Kpacutenu. I[lpumeHeHue u
nonydenue aMmuHoB. [lomyuenue amuHoB. Pa6otel H.H. 3ununa. AMunokucnotsl. Ilonstie o6
aMUHOKHCJIOTaX, UX kiaccupukauus u crpoenve. Homenkiatypa amuHokucnotT. [loxydenue 1-2
aMHHOKHUCIIOT, MX CBOMCTBa, NMpuUMeHeHHe M Ouosnoruueckas ¢yHkuusa. benku. benxu kak
npupoHble noaumepsbl. IlepBuyHas, BTOpu4Hasl, TPETUUHAsA CTPYKTYpPbl O€NKOB. XUMHUECKHE
cBoOlicTBa OENKOB: TOpeHMe, JeHaTypalMs, THAPOJIM3, IBETHbIE peakuuu. buomormueckue
¢byHKIIMM OenkoB, WX 3HaueHHe. benku kak KommoHeHT numu. IIpobrmema 6GenkoBoro
rOJIOJIAaHUS U IYTH €€ PEIICHUS.
JlabopaTopnasi pa6ora Ne 15 — 18: 1-2

UccnenoBanue cBOMCTBA aMUHOB.
Hccnenosanue cBOMCTBAa aMUHOKUCIIOT.
HccnenoBanue cBoiicTBa OEJIKOB.

CamocrosiTeibHas padora:

[ToaroroBuTh YCTHOE COOOIIEHHE HA TeMy «DU3NYecKre CBOWCTBA AMUHOB.
CocraButh cxemy «Knaccudukarus a30TcoaepKaniux OpraHnuecKiuX COSAMHEHUI.
BrinonHeHue pacyeTos 10 NPeI0KEHHOMY 3aJaHUI0.

16




Tema 1.12 Copepxxanue yuyeOHOIro MaTepuaJa; 4 1-2
AzoTcoaepixariye HyknenHoBble kucnoTsl. HyknenHoBble KMCIOTHI KaKk NPUPOIHbIE onuMepbl. Hykiieotuasl, Ux
reTepOLUKINYECKHE crpoenue, npuMepsl. ATO u AJI®, ux B3auMonpeBpalieHue 1 poiib TOro Mpolecca B 4
COCIMHEHUS. npupoae. [lonsitue JIHK u PHK. Ctpoenue u permukanusa JJHK. Ctpoenne PHK. Tunst PHK u
HyxnennoBbie UX OMOJIOTUYECKUE PYHKITHH.
KHCIIOTBI. CamocrosiTesibHas padora: 2
CocraButh cxemy «Otnuuurensubie ocooennoctu JJHK u PHK»
CoctaBuTh 1 3anoaHuTh Tabnuiy «Tumnsr PHK»
Temal.13 Coaep:xanue y4eOHOIro MaTepuaJa: 6
buonornuecku ®epmenThl. [loHsATue 0 hepmMeHTaX Kak 0 OMOJOrMYECKUX KaTalu3aropax OEIKOBOM IPUPOJIBI.
aKTUBHbBIE OcoOeHHOCTH CTpOEHUS M CBOHCTB ()EpMEHTOB B CpPaBHEHUHM C HEOPraHUYECKUMHU
COCIMHECHUS. katanuzaropamu. Kiaccudukamus ¢epmenTtoB. 3HaueHue (EpPMEHTOB B OHOJIIOTUH U
IpUMEHEHHE B MpoMbluIeHHOCTH. Burtamunsl. [lonstue o Buramunax. Mx xiaccuduxanus u 4
o0o3Hauenne. Hopma norpebneHuss BUTaMHHOB. BopopacTBopumble M KMPOPACTBOPUMBIE
BUTAMHUHBI. ABHMTOMMHO3bI, THIEPBUTAMHUHO3bl M TUIOBUTAMMHO3bl, HX HPOPUIAKTUKA.
I'opmonsl. IloHsiTHE O TOpMOHax Kak OMOJIOIMYECKHM aKTHUBHBIX BEIIECTBAX, BBIIOJHSIOLINX
SHJIOKPUHHYIO PETYISLUI0 JKU3HEAEATENIbHOCTH Opranu3MoB. Kiaccudukainuss TOpMOHOB. 1-2
JlexapctBa. [loHsiTHE O JnekapcTBaX Kak XHMHOTEpaleBTUYECKUX Mpenaparax. Kpartkue
HCTOPUYECKHE CBEACHMS O BO3HMKHOBEHHMU M DPAa3BUTHM XUMHOTEpanuu. ['pynmsl JIEKapCTB:
cyabdaMuabpl  (CTpenTOUUA), AHTUOMOTUKM (NMEHULWUIMH), AaHTUIHUPETUKU (acHHUpUH),
aHaJbreTUKu (aHaibruH). MeXaHU3M JEHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPErnaparos,
CTpPOEHHE MOJIEKYJ, IPOrHO3MPOBAaHHE CBOWCTB HAa OCHOBE aHAIM3a XMMUYECKOTO CTPOEHHS.
AHTHOMOTUKH, MX KJIacCU(pHKAIMI MO CTPOSHUIO, THIy U CHEKTpYy AelcTBus. besomacHble
CrocoObl NPUMEHEHUS, JIEKApCTBEHHBIE (POPMBI.
JlaGopaTopnas pa6ora Ne 19 — 20 : 2 2-3
OO6HapyxeHre BUTaMiUHa A B MPOJIyKTaxX MUTaHUSI.
O6Hapyxenue ButamuHa C u JI B IpoAgyKTax NUTAaHUSI.
CamocTosiTe1bHAs1 padoTa: 3
CocraButh cxemy «Knaccudukanus pepMeHTOBY.
CocTaBuTh ¥ 3an0IHUTH Tabnuy «Knaccudukaius ropMOHOBY.
CocraBnenue cxembl «Knaccudukanus BUTAMUHOBY.
Pa3nen 2 O6masi 1 HeopraHu4yeckasi XuMHsl 103
Tema 2.1 \ Copepxxanue y4eOHOIro MaTepuaJa; 8
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XuMmus — HayKa o
BEILECTBAX.

Cocras BemiecTBa. XUMUYECKHE 3JIeMEHTHI. CIIOCOOBI CYIIIECTBOBAHUSA XUMUYECKHX HJIEMEHTOB!
aTOMBI, TPOCThIE U CJIOKHBbIE BellleCTBa. BellecTBa MOCTOSHHOIO M INEPEMEHHOIO COCTaBa.
3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTBA. BemiecTBa MOJEKYISPHOTO M HEMOJEKYJSPHOTO
cTpoeHus. CrocoObl OTOOpa)KEeHHsI MOJIEKYJ: MOJEKYJSIpHble M CTPYKTYpHbIE (OpMYJIbI;
IapoCTep)KHEBble M MaciuTabHbie mnpocTpaHcTBeHHble (Ctioapra — bpurne6a) wmozenu
Mmonekyn. M3mepenue BemectBa. Macca aTOMOB M MOJIEKyJl. ATOMHAas €JUHMIIA MAaCCHI.
OTHOCHUTENBHBIE aTOMHAs U MOJEKYJsipHas Macchl. KoimuecTBO BemiecTBa M €IUHHIBI €rO
U3MEpEeHusi: MoJb, KMOJdb. Yucimo ABoraapo. MousipHas Macca. ArperatHbleé COCTOSHUS
BelecTBa. TBEpAOe (Kpuctauimyeckoe u amopdHOeE), KUIKOEe W Tra3000pa3HOE arperaTHbIC
COCTOSIHUSL BEILECTBA. 3aKOH ABOraJgpo MU ero ciaeacTBus. MosspHbli 00bEM BEIECTB B
razoobpasHoM cocrossHuH. OOBeTUHEHHBIA TA30BBIA 3aKOH M ypaBHeHHEe MeHeneeBa —
Knanelipona. Cmecu BemiecTB. Paznuuus Mexay cMecsiMM UM XMMHUYECKMMHU COEIMHEHHSIMU.
MaccoBasi 1 00bEMHAs 10T KOMIIOHEHTOB CMECH.

IIpakTuyeckasi padora Ne 21 — 22
Pemienue 3a1a4 Ha HAXOXK/IEHUE KOJTMYECTBA BEIIECTBA.
Permenne 3a1a4 Ha HaX0X/I€HHE MACCOBOM M OOBEMHOM 10T KOMITOHEHTOB CMECH.

CamocrosiTe/ibHas padoTa:

[ToAroToBUTH YCTHOE COOOIIEHNE HA TEMY «XUMUYECKUE STIEMEHTHI B TIPUPOJIE.
Brimucath pacuetHbie GOpMyITHL.

CoctaBuTth cxeMy «Bubl cMecei BemecTBy.

Pemenne pacueTHbIX 3a1a4.

Tema 2.2
CrpoeHnue atoma

Coaep:xaHue y4eOHOIro MaTepuaJa;

ATomM — cnoxHass uactuua. JlokazarenabCTBa CIIOKHOCTH CTPOEHHS aTOMa: KaTOAHBIE U
PEHTTeHOBCKUE J1ydd, (oTOd(h(DEKT, paliOaKTUBHOCTD, JIEKTPOIIU3.

[Tnanerapnast monens aroma 3. Pesepdopna. Crpoenune aroma mo H. Bopy. CoBpemeHHble
IpEJICTaBICHUsI O CTpOeHUHU aroma. KopmycKynsspHO-BOJHOBOW Ayalli3M YacTHUIl MUKPOMHpA.
Cocras atoMHOrO0 sipa. HykioHbBI: IpOTOHBI U HEUTPOHBL. M30TOMBI M HYKIHUIBI. Y CTOMYMBOCTD
anep. DiaeKTpoHHas o0ojiouka aToMoB. lloHsTHEe 00 37EKTPOHHON OpOUTANM U 3JIEKTPOHHOM
oOmake. KBaHTOBBIE umcla: TiaBHOE, OpOuTalbHOE (MOOOYHOE), MarHUTHOE M CIIMHOBOE.
Pacnipenienienne 37€KTPOHOB IO HYHEPreTUYECKUM YPOBHSM, IMOAYPOBHSIM M OpOHUTalsIM B
COOTBETCTBUM C NPHUHLIMIIOM HAaWMEHbIIEH sHepruu, npuHuunomM Ilaynu u nmpasuiom ['yHpa.
ONEeKTpOHHbIE KOHQUIypally aTOMOB XUMHUYECKHUX JIEMEHTOB. BaneHTHbIE BO3MOKHOCTH
aTOMOB XUMHUYCCKUX 3JICMCHTOB. 3JICKTpOHHaSI Knaccn(bmcauym XUMUYECKUX IJIEMEHTOB: S-, p-

1-2
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,d-,f-omeMeHTHI.

IIpakTuyeckasi padora Ne 23 — 24 : 2 2-3
3arosHeHHE YHEPTETUUECKUX YPOBHEH M AJIEKTPOHHBIX OpOUTAJIeH aTOMOB XUMHYECKHX
JJIEMEHTOB.
CamocTrosiTe/ibHasi padoTa: 3
[ToaroroBuTh ycTHOE coobuieHue Ha TeMy «Ilnanerapuas monens aroma O. Pesepdopaar.
[ToaroToBuTh ycTHOE coobOmIeHHe HA TeMy «CTpoenue aroma o H. bopy».
CocTaBiieHre AJIEKTPOHHBIX KOH(UTYpaIiil aTOMOB.
Tema 2.3 Coaep:xanue y4eOHOIro MaTepuaJa: 10
[lepuoanueckuii OTKpbITHE TEPUOAMYECKOrO 3aKoHA. [Ipenmochbulku: HaKoIUIeHHE  (HaKTOIOTUYECKOTO
3aKOH U MmaTepuana, pabotbl mnpeamectBeHHHUKOB (M. B. JleGepeiinepa, A.D. Illankyptya, J[x.A.
[Iepnoanueckas Heronennca, JL.IO. Meiiepa), cwe3n xumukoB B Kapncpys, nnuHocTHble kauectBa JI.U.
cucrema xumudeckux | MenaeneeBa. Otkpoitue [[.11.MenneneeBbim llepuoanueckoro 3akoHa. 6
anemenToB JI.1. [lepuonunueckuii 3akoH U crpoeHue aroma. M3otombl. CoBpeMEHHOE MOHSTHE XWMHYECKOTO 1-2
Memnpeneena. aneMmeHTa. 3akoHomepHocTh . Moznu. CoBpemenHast popmynupoBka [lepuoanueckoro 3akoHa.
Ilepuonuueckass cucremMa M CTpoeHHe aroma. Du3nyecKkuid CMBICT TOPSAKOBOTO HOMEpa
AJIEMEHTOB, HOMEPOB Ipynnsl U nepuona. [lepmonnyeckoe M3MEHEHHE CBOWMCTB DIIEMEHTOB:
paavyca aToma; OSHEPruM HWOHM3AlMM; BIIEKTPOOTPULIATENbHOCTH. [IpUumHBI H3MEHEHUS
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB AJIEMEHTOB B IPYIIIAX M MEpUOAaX, B TOM YHUCIE
OonpuX W cBepxOoybiux. 3HaueHue Ilepuomnueckoro 3axkoHa u Ileprogudeckoi cUCTEMbI
xuMuueckux sneMmentoB Jl. M. MenneneeBa st pa3BUTHS HAYKHM U NOHUMaHUSA XMUMHYECKOMN
KapTHUHBI MUpA.
IIpakTnyeckas padora Ne 25 — 28 : 4 2-3
O3HakoMJIeHHE ¢ pa3nuuHbIMU (hopMamMu nepuoanyeckoit cucremsl JI.M1. Menneneesa.
XapakTepuctuka xumuueckux 3anemeHToB [ICX0.
CamocrosiTeibHas padora: 5
[TonroToBUTH YCTHOE COOOIIEHHE HA TeMy € «OKu3Hb u nestensHocTh [I.J1.MenneneeBay.
OxapakTepu30BaTh U30TOIIBI CEPHI.
CocCTaBUTH U 3aMOJTHUTH TAOIUILY «XapaKTEPUCTHKA DIIEMEHTOB.
BrinonHeHne pacueToB Mo NpeyioKEeHHOMY 3aJaHHUIO.
Tema 2.4 Copepxxanue y4eOHOIro MaTepuaJa; 12

CTpoeHue BellecTBa.

[lonssTne O XMMHMYECKOM CBS3M. THUNBI XHMHUYECKHUX CBs3CH: KOBAJICHTHAas, WOHHAd,
MCTAJIJIMYCCKAs H BOI[OpOIIHaH. KOBaJIeHTHa}I XUMHNUYCCKasad CB3b. MexaHmM 06p8.30BaHI/I$I
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KOBJICHTHOM CBs3M (OOMEHHBI W JOHOPHO-aKIENTOPHBIN). JIEKTPOOTPHUIIATEIHHOCTb.
KoBaneHTHas nossipHas U HenossspHas cBsi3u. KpaTHOCT KOBaJIEHTHOM CBA3U. MonekyisipHbIe
U aTOMHbIE KpHUCTauIMuecKue perieTkd. CBoWCTBa BEIIECTB C MOJIEKYISIPHBIMH U aTOMHBIMU
KpUCTANIMYeCKUMHU pemeTkaMu. MoHHas xumuueckast cBsizb. Kartumonsl, ux oOpa3oBaHue u3
aTOMOB B pe3yJIbTaTe MPOLecca OKUCICHU. AHHOHBI, NX 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe
npouecca BoccTaHOBIIeHUs. MOHHAs CBA3b, KAaK CBA3b MEXKJy KaTHOHAMU M aHMOHAMH 34 CYET
AIIEKTPOCTATUYECKOTO TNpUTsDKeHus. Knaccudukanmss HMOHOB: 1O COCTaBy, 3HAaKy 3apsja,
HAJIMYMIO TUAPATHON 000s04ku. MoHHBIE KpHcTalmauueckue peuietkd. CBONCTBa BELIECTB C
MOHHBIM THUIIOM KpUCTaNIMYECKON peleTku. Meramindyeckas xumudeckas cBsizb. OcoOblil TUII
XUMHYECKOM CBSI3M, CYLIECTBYIOIIMH B MeETaulax M cCIulaBax. E€ OTauuMs M CXOACTBO C
KOBAJEHTHOM M MOHHOW CBA3sIMU. CBOICTBO MeETAJNIMYECKOM CBA3M.  Meramnyeckue
KPUCTAJZIMYECKHE PEIIETKM M CBOMCTBA BEIIECTB € TaKMMHU Kpucraiamu. Bonoponnas
XUMHYecKass CBsA3b. MexaHm3M o0Opa3oBaHusi Takod cBs3u. EE  kmaccupukanms:
MEXMOJIEKYJIpHasT W  BHYTPUMOJIEKYJISIDHAs  BOJOPOAHBIE  CBS3U. MounekynsipHble
KPUCTAJUIMYECKUE PEmETKH I OTOro THma CBA3U. DHU3NMYECKHE CBOMCTBA BEIIECTB C
BOJOPOJHON CBA3BIO. buosormyeckas posib BOJOPOAHBIX CBSI3€M B OPraHU3allUU CTPYKTYD
ouomnonuMepoB. EnnHas npupoja XUMHUYECKUX CBSI3€H: HaJIM4YME Pa3JIMYHBIX TUIIOB CBS3Ed B
OJIHOM BEUIECTBE, MEpPeXoj OJHOro Tuma cBsi3u B Apyrod u T.1. KommiekcoobpazoBaHue.
[TonsiTe 0 KOMIUIEKCHBIX coelMHEHUsAX. KoopauHalroHHOEe 4HMCiI0 KOMILIEKCOOOpa3oBaTes.
BHyTpenHss u BHemHss cdepa komruiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX coelnHeHui. Mx
3HA4YCHHUE.

IIpakTnyeckas padora Ne 29 — 32:
OHpGI[GJ'IeHI/Ie THTA XUMHUYECKOM CBSI3HU B pAAC XUMHUYCCKUX BEIICCTB.
PaccmoTpenue MexaHn3Ma 00pa30BaHUs] XUMHUECKUX CBSI3EH.

2-3

CamocrosiTe/ibHast padoTa:

CocrtaBuTh cxemy «THIIBI XUMHUUECKOU CBAZNY.

CocTaBuTh cXeMbl 00pa30BaHUsl HOHHOH CBSI3U.

CoctaBuTh ¥ 3anoaHUTH Tabauny «Kinaccupukaus KaTHOHOB U aHUOHOBY.

[TonroroBuTh ycTHOE coOOIIEHNE HA TeMy «BogopoiHas xuMuueckas CBA3b B COEAMHEHUSIX .
CocraBieHue cxeM 00pa30BaHMs XMMUYECKOH CBSI3H.

Tema 2.5
[TonumepsL.

Conep:xxaHue y4eOHOro MaTepuaJa:

Heoprannueckue nonumepsl. [lonmumepsl — MpoCThie BEHIECTBA C aTOMHOM KPHCTAJUIMYECKON
pPEeETKON: aJIOTPOINIHBIE BUAOM3MEHEHMs yriaepona (anma3, rpadur, kapOuH, QysuiepeH,
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B3aMMOCBSI3b TMOPUAM3ALUU OpOUTANICH Yy aTOMOB yriiepoAa ¢ IPOCTPAHCTBEHHBIM CTPOCHUEM
AJUTOTPOIHBIX MOAU(UKALIMI); CEJIEH U TEJLTyp LHEenouYeyHoro crpoeHus. [lomumepsl — ciioxHbIe
BEIIECTBA C ATOMHOM KPHUCTAUIMYECKOW pEHIETKON: KBapll, KpeMHe3eM (JIUOKCUJIHBIE
COCIMHEHUS! KPEeMHHs), KOpPYHA (OKCHI aJOMUHHUSA) U aFOMOCWJIMKATHl (IIOJIEBbIE IIMATHI,
CIII0/1a, KaoJauH). MuHepainsl u ropHbsle nopoabl. Cepa miuactuueckas. MuHepallbHOE BOJIOKHO —
acbect. 3HaueHHWE HEOPraHMYECKUX MPHUPOAHBIX TMOJMMEPOB B (POPMUPOBAHUU OAHON U3
reoJIornyeckux oOojoyek 3emsn — nutocdepsl .Opranuyeckue monumepsl. CrocoObl ux
MOJIYYEHUS: PEaKUUU MOTUMEPU3ALUN U PEAKUMU MONUKOHACHCAUNHU. CTPYKTYpBhI MTOJIMMEPOB:
JUHEHHbIE, pPa3BETBIEHHBIE U  IPOCTpaHCTBEHHblE. CTPYKTypUpPOBAaHHUE  IOJIMMEPOB:
BYJIKAHM3AI[Usl KayuyyKoB, JyOjneHue O€JIKOB, OTBEPXKIEHUE MOJIMKOHICHCAIIMOHHBIX
noanmepoB. Kimaccudukaryst moJmmMepoB 1Mo pa3iIuyHbIM MPU3HAKAM.

IIpakTuyeckasi pa6ora Ne 33 — 34:
CocraBieHue peakiuil NoaMMepu3alnu.
CocraBieHue peakliuil MOJIMKOH/IEHCAIHH.

2-3

CamocrosiTe/ibHas padoTa:

CocraBuTth cxeMy «Knaccudukaius opraHHueCKUX MOTHMEPOB.
CocraButh cxemy «Kmnaccudukaims BOJTOKOH.

Pelenue ypaBHEHUHN peakiuil.

Tema 2.6
HucnepcHble
CUCTEMBI.

Coaep:xanue yueOHOIro MaTepuaJa:

[Tonsite o mucnepcHbIx cuctemax. Kiaccudukaius AUCTIEPCHBIX CHUCTEM B 3aBUCHUMOCTU OT
arperaTHoOro COCTOSIHHSI TUCIIEPCHOHHON Cpelbl M TUCIEPCHOM (a3bl, a TaKkKe MO pa3Mepy Ux
yacTull. ['pyboaucnepcHbie CHUCTEMBI: IMYJbCUS U CyCHEeH3Usl. TOHKOIMCIIEPCHBIE CUTEMBI:
KOJUTOMJIHBIE (30JIM M TE€H) U UCTUHHBIC (MOJIEKYJSPHbBIE, MOJIEKYISIPHO-UOHHBIE U MOHHBIE).
Oddext Tunnans. Koarymsmus B KomouHbIX pacTBopax. CHHEpe3uc B TemsiX.

3HaueHHE JUCHEPCHBIX CHCTEM B JKUBOM M HEXUBOM MNPUPONE M MPAKTHUYECKOM KUZHU
YeJI0BEeKa. OMyJIbCUM M CYCHEH3UU B CTPOUTENILCTBE, MHIIEBOH W MEIUIMHCKON
IIPOMBIIUIEHHOCTH, KOCMETUKE. DbHOJIOrMYecKue, MEIULMHCKUE W TEXHOJOTHMYECKHE 30JI1
.3HaueHHUE TeJeil B OpraHu3aliuy >KMBOW MaTepuu. buosnornueckue, MUIIEBBI, MEIUIIMHCKUE,
KocMmeTnueckue renu. CuHepe3uc Kak (GpakTop, OmpeneNsiFofii CpOK TOAHOCTH MPOIYKIIUU Ha
ocHoBe resieii. CBepThIBAHUE KPOBH KaK OMOJIOTHYECKHI CHHEPE3HUC, €r0 3HaUeHHE.

1-2

JlaGopaTopHnas paGora Ne 21 — 22:
[TosryuyeHne NUCIIEPCHBIX CUCTEM.
HccenenoBanue CBOMCTB JUCIIEPCHBIX CUCTEM.
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CamocrosiTesibHas padoTa:
CocTaBuTh ¥ 3an0dHUTH Tabnuiy «Knaccudukaus AUCTIEPCHBIX CUCTEMY.
OxapakTepu30BaTh MOHATHUE IMYJIbCHSI.

Tema 2.7
XUMHYECKHUE
peaKkuu.

Conep:kaHue y4eOHOro MaTepuaJa:

12

Knaccudukanus xumuueckux peakuuid. lloHsTre o xumudeckon peakiuu. Peakiuu, umaymime
0e3 U3MEHEeHHsI KaYeCTBEHHOI'0 COCTaBa BEUIECTB: aNIOTPONHU3alus U usoMmepusanus. Peakiuu,
UAyIME C H3MEHEHMEM COCTaBa BEIIECTB: MO YHCIY M XapakTepy pearupyroummx u
0o0pa3yromuxcsi BeecTB(Pa3iokKeHUs,, COCAMHEHHUS, 3aMelleHHs, OOMEHa); MO0 H3MEHEHHUIO
CTENEHEW OKHUCJIEHMSI B3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE U HEOKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIMH); MO TEIUIOBOMY 3P deKTy(9K30- U SHIAOTepMHUECKUe); 1o (asze
(roMo- ¥ TeTepOoTreHHbBIC); M0 HAIPABJICHUIO (0OpaTUMbIe M HEOOPATHUMBIE); TIO HCIIOJIb30BAHHIO
Karajau3aTopa (KaTalUTHYEeCKHMEe W HEKaTAIMTUYECKHE) [0 MEXaHu3My (paJuKalbHBIE,
MOJIEKYJISIPHbIE ¥ HOHHBIE).BEeposATHOCTh NPOTEKAaHUS XUMHUYECKUX peakuuid. BHyTpeHHss
SHeprus, SHTaNbNUA. TermnoBoil a¢ ekt xuMmuyeckux peakiuii. Tepmoxumudeckne ypaBHEHUSI.
CranpaptHas SHTanbOMs peakiuil u oOpa3oBanus BemecTB. 3akoH [. M. T'ecca u ero
cnenctBusA. OHTponusa. CKOpOCTh XUMHUYECKMX peakuuil. [IoHATHE O CKOPOCTHM XMMHMUYECKHX
peakmuii. CKOpOCTh TOMO- W TETEPOreHHOW peakIuu. DHEpPrusi aKTHBAIlMU. 3aBUCUMOCTH
CKOPOCTH XMMHUYECKUX PEAKIUil OT pa3nuyHbIX (PaKTOPOB: MPUPOJBI PEarHpYIOIINX BEIIECTB,
UX KOHLIEHTpallUM, TEeMIepaTyphl, IOBEPXHOCTU CONPUKOCHOBEHMSI U HCIIOJIb30BAHUSA
KaTann3aropoB. OOpaTUMOCTh XMMHMYECKHX peakiuid. Xumudeckoe paBHoBecue. [loHsTHE O
XUMHYECKOM paBHOBeCMM PaBHOBeCHbIE€ KOHILIEHTpalMH. JIMHAMUYHOCTH XMMHUYECKOTO
paBHOBecHs. (DaKTOpbI, BIMSIOIIME HAa CMEIICHHE PABHOBECHS: KOHLEHTpALus, AaBIICHUE,
temneparypa (npunuun Jle [llartense).

1-2

IIpakTnyeckas padora Ne 35 — 36:
Pemenue 3a1a4 Ha HaXOXI€HNE TETIOBOTO 3P PeKTa XUMUYECKUX PEaKIUH.

2-3

Jla6opaTopnasi pa6ora Ne 23 — 26:

BrinonHenue peakuuii COeqUHEHUS.

BelntonHeHne peakiuil pasinoKeHNs U 3aMEIICHMUS.

BrinonHeHne OKUCIUTENbHO- BOCCTAHOBUTENIBHBIX PeakIfii U peakiuii oOMeHa.
Brimonnenue peakuuii oOMeHa.

2-3

CamocrosiTeibHas padora
CoctaBuTh ¥ 3a1oaHUTH TabauLy «Knaccupukanus XUMUUECKUX PEAKLIUI.
Pemnts ypaBHEeHUs peakuil.
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Pewenne pacueTHsIxX 3a1a4.
BrInosaHeHne pacueToB 10 NPeII0KEHHOMY 3aJaHHIO.

Tema 2.8 Copepxxanue yuyeOHOIro MaTepuaJa; 12
PacTtBopbl. [TousTue o pacrBopax. DUBHKO-XMMHUYECKas TMPUPOJA PACTBOPEHHUS U  PaCTBOPOB.
OnekrposmTHyecKas | B3aumopeiicTBue pacTBOpUTENsi M PACTBOPEHHOrO BeEUIECTBA. PacTBOPUMOCTH BEIIECTB.
JTUCCOLIMAITHS. CniocoObl BbIpa)KEHUSI KOHIIGHTPAI[MM PAcTBOPOB: MAaccoBasi J10Ji PAcTBOPEHHOIO BEIIECTBA
(mpoueHTHAas), MOJsipHas. Teopus 3JeKTPOIUTHUECKON Auccolaui. MexaHnu3m Iuccouuatun
BEIIECTB C Pa3jIMYHBIMU TUIIAMH XUMHYECKHMX cCBsizedl. Bkmanm pycckux yd€HBIX B pa3BUTHE 6
MPEACTABICHUN 00 BJICKTPOJUTHYECKOM auccoruanuu. (OCHOBHBIE TIOJIOKEHUS TEOPHUH 1-2
ANEKTPONIUTUYECKON Aucconuanuu. CTeneHb IeKTPOIUTHIECKON AUCCOHAMU U (PaKTOPHI €€
3aBucuMocTd. CHIIbHBIE U CpelHUE OJJIEKTpoiauThl. Jluccoumanus Boabl. Bonopoanslil
nokazarenb. Cpea BOJHBIX PacTBOPOB IEKTPOIUTOB. Peakiyu oOMeHa B BOJHBIX pacTBOpax
AJIEKTPOJIUTOB.
['unponu3 kak oOMeHHbIH nporiecc. HeoOpaTumblii THAPOIN3 OPraHUYECKUX U HEOPTAaHUUYECKUX
COCMHEHUH U ero 3HaueHHE B MPAKTUIECKOH IeATEIbHOCTH YesioBeka. OOpaTHUMBbIi THIPOIH3
cosei. CtyneH4arsiii rugponus. [IpakTnyeckoe MpUMEHEHHE MMIPOJIN3a.
IIpakTHyeckas padora Ne 37 — 38: 2 2-3
Pemenue peakuuiit HOHHOTO OOMEHa
JlabopaTopnasi pabora Ne 27 — 30: 4 2-3
IIpurorosnenue pacTBOPOB 33 JaHHON KOHLIEHTPALUU.
ITpoBenenue peakiyii 0OMEHa B BOJHBIX paCTBOPAX 3JIEKTPOJIUTOB.
CamocrosiTeibHas padora: 6
CocraBuTth cxemy «Knaccudukaius pacTBOPOBY.
CocTaBuTh U 3aM0JIHUTH TAOIUIy «XapaKTepUCTHKA BEIIECTBY.
CoCTaBUTH ¥ 3aMOJTHUTH TAOIHUILY «ITEKTPOIUTH U HEIJIEKTPOIUTHI.
Pemuth peakuimu MOHHOTO OOMEHa.
Pemenue pacueTHbIX 3a1ay.
Tema 2.9 Coaep:xxaHue yueOHOro MarepuaJa: 8
OxucnauTenpHo- OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHbp  okucineHus. OKuciurenu U
BOCCTaHOBUTENBHEIE | BoccTaHOBUTENU. OKHCIEHHE W BOCCTaHOBJIEHHE. BoccTaHOBUTENbHBIE CBOMCTBA METANIOB —
peaxuu. IPOCTBIX BewEeCTB. OKUCIUTENBHBIE 1 BOCCTAHOBUTENIBHBIE CBOMCTBA HEMETAIUIOB — IPOCTBIX
ONEKTPOXUMHUYECKUE | BEMIECTB. BOCCTaHOBHUTEIBHBIC CBOICTBAa BEIIECTB, OOPA30BAHHBIX 3JIEMEHTAMH B HH3IICH
MIPOLECCHI. (oTrpunarenpHOi) creneHn okucieHus. OKHCIUTENbHBIE CBOMCTBA BEIIECTB, 0OpPa30BaHHBIX 1-2
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DJIEMEHTaMU B  BbICIIEH (IIOJIOKUTEIBHOW) CTENeHU OKucieHUs. OKUCIUTENbHBIE W
BOCCTAHOBUTEJIbHBIC CBOMCTBA BEIIECTB, OOpPAa30BAaHHBIX JJIEMEHTAMH B IIPOMEKYTOUYHBIX
CTEeTeHsIX OKUCIeHus. Knaccudukaius OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Peakiuu

MEXaTOMHOTO u MOJICKYJISIPHOTO OKHUCJICHUS-BOCCTAHOBIICHUSI. Peakuun
BHYTPHUMOJIEKYJISIPHOTO OKHCJICHUSI-BOCCTAHOBJICHUSI. Peaxiuun CaMOOKHCJICHUS-
CaMOBOCCTaHOBJICHUS (AUCTIPOTIOPILIHOHUPOBAHU). MeTtoapl cocTaBieHHs] ypaBHEHUM

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peakiuidi. MeTo/ 3JeKTpOHHOTO OanaHca. Biusiaue cpeabl
Ha [IPOTEKAHUE OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB. XUMUYECKHE UCTOYHUKH TOKA.
DneKTpoHbIE MOTEHLUAJIBI. Psan CTaHJIapTHBIX AIEKTPOIHBIX MIOTEHLIUAJIOB
(3MEeKTPOXUMMUYECKHUI PsiJi HAapsDKEHUH MeTaioB). ['abBaHMUECKUE 3JIEMEHTHl U MPUHIIMIIBI
ux pabotsl. CocTaBieHnE TaIbBaHUYECKUX J1eMeHTOB. OOpa3oBaHKe raJbBAaHUUECKUX Map MPU
XUMHMUYECKHMX Ipoleccax. ['aJpBaHUYECKUE DJIEMEHTHI, NMPUMEHSIEMbIE B JKU3HU: CBUHIOBAs
aKKyMYJIATOpHas Oarapesi, HUKEIb-KaJAMHEBbIE OaTapeu, TOIUIMBHBIE AJIEMEHTHI. DJIEKTPOJIN3
pacIuIaBoOB U BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB. [Iponeccsl, mpoucxoasiiye Ha KaToie U aHOJE.
VYpaBHEHUS JIEKTPOXUMHUYECKUX MPOLIECCOB. DIJIEKTPOJU3 BOJHBIX PACTBOPOB C HMHEPTHBIMHU
AIIEKTPOaMU. DJIEKTPOJIN3 BOAHBIX PACTBOPOB C PAaCTBOPUMBIMHU 3JIeKTpoaaMu. [Ipaktuueckoe
IPUMEHEHHUE AIEKTPOJIN3A.

IIpakTnyeckas padora Ne 39 — 40:
CocraBieHne ypaBHEHUH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA METOIOM JIEKTPOHHOTO
Oananca.

CamocrosiTe/ibHas padoTa:
CocTaBuTh YpaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
BrImosTHeHNE pacyeToB MO MPEI0KEHHOMY 3aJaHUIO.

Tema 2.10
Knaccudukanmst
BenecTs. [Ipocteie
BEIIECTBA.

Coaep:xaHue yueOHOIro MaTepuaJia:

Knaccudukanus HeopraHuveckux BemecTB. [IpocTeie u cnokHbie BemiecTBa. OKCUABI, WX
kinaccuukanus. ['uapokcuapl (OCHOBAHHUSA, KHUCIOPOJOCOACPIKAIINE KHUCIOTHI, aM(OTEpHBIC
ruapokcuabl). Kucnotel, ux knaccupukanus. OcHoBanwus, ux kiaccupukanus. Conu cpenHue,
KHUCJIbIE, OCHOBHBbIE M KOMIUIEKCHbIE. Metamibl. [losoxkeHne MeTauioB B MEPHOIMYECKON
CUCTEME M OCOOEHHOCTHU CTpOeHHUsi X aromoB. [IpocThie BemiecTBa — METANIBl: CTPOSHUE
KPUCTAJUIOB U MeTaJUTMYecKasi XuMuueckasi cBsi3b. OOmue Gpu3nueckre CBONCTBa METALIOB U
MX BOCCTAaHOBUTENIbHBIE CBOMCTBA: B3aUMOJICHCTBHE C HEMETAIIaMU (KUCIOPOAOM, TaJIOr€HaMH,
CEpoii, a30TOM, BOJOPOJOM), BOJIOH, KUCIOTaMH, PAacTBOpaMU coJiel, miernodyaMu. OKCHUIIBI U
TUAPOKCHUIBl METAJIOB. 3aBUCHMOCTh CBOMCTB 3THX COEIUWHEHUW OT CTENEHEH OKHUCICHHS
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METaJIJIOB. 3HAaY€HHE METAJJIOB B IMPUPOJE U JKU3HM opraHusmMoB. Koppo3us Meramios.
[Tonste o koppo3uu. XuUMHUYecKas KOppo3us. OieKTpoxumuueckas Kopposus. CrocoOsl
3alIUTHl METAIOB OT KOppo3uu. O0Imue criocoObl NOTYYEeHUsI METaUIOB. MeTaibl B IPUPO/IE.
Meramnyprusg u €€ BUIbI: TUPO-, TUAPO- U IEKTPOMETAJULYPTUsl. DJIEKTPOJIA3 PACILUIABOB U
pPacTBOpPOB COEIMHEHUN METAJUIOB M €ro mpakrtudeckoe 3HaueHue. Hemeramsl. [lomoxeHue
METAJJIOB B  TMEPUOAUYECKOM CUCTeME U  OCOOEHHOCTH CTPOCHHUS UX  aTOMOB.
DIEKTPOOTPUIATEIBLHOCTD. biaropoaasie ra3bl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJIAarOpOIHBIX
ra3oB U OCOOCHHOCTH HX XMUMHYECKHX MU (DU3MYECKUX CBOMCTB. Hemeramnbsl — mpocTeie
BellecTBa. X aTOMHOE W MOJEKYISIPHOE CTpOeHHE. AoTpornus. XUMUYECKHE CBOMCTBA
HeMeTauioB. OKHUCIUTENbHBIE CBOMCTBA: B3aUMOJCHCTBUE C METAUIaMU, BOJOPOJIOM, MEHEE
AIIEKTPOOTPHULIATEIbHBIMU HeMeTaJlJlaMH, HEKOTOPBIMHU CJI0KHBIMU BELIECTBAMH.
BoccranoButenbHbIe CBOMCTBA HEMETAJIOB B PEAKIUAX ¢ (TOPOM, KHCIOPOAOM, CIOKHBIMH
BEII[ECTBAMH — OKUCIUTEISIMU (a30THOM U CEPHOM KUCIOTAMHU U JIP. ).

Jla6opaTopHusbie pa6oTsl Ne 31 — 36:
HccnenoBanre oOmMMX CBOMCTB METAJIJIOB.
HccnenoBanue o0IMMX CBOMCTB HEMETAIIIOB.
HccnenoBanre oOMMX CBOMCTB OKCHJIOB.
HccnenoBanue oOIMMX CBOMCTB KHCIIOT.
HccnenoBanue oOIIMX CBOWCTB COJIEH.
HccnenoBanue oOMMX CBOMCTB OCHOBAHHUH.

2-3

CamocrosiTe/ibHas padoTa:

CocTaBuTh ¥ 3aM0JIHUTH TabMuIly «CpaBHEHUE CBOWCTB AJIEMEHTOB-METAJUIOB U HEMETAJLIOBY.
CocTaBHTh ¥ 3aNIOJIHUTH TAOHITy «OO0IIHMe CBOMCTBA METAILIIOBY.

BrinonHenue pacyeToB Mo MPeaioKeHHOMY 3aJaHUIO.

Tema 2.11
OCHOBHBIE KJIACCHI
OPTraHUYECKHUX U
HEOPTaHUYECKUX
COETMHEHNH.

Conep:kaHue y4eGHOr0 MaTepHaJia;

12

Bonoponusie coenrHeHust HeMeTayuioB. [lomydeHre aMmMuaka u XJI0pOBOIOPOIa CHHTE30M U
KocBeHHO. Pusnyeckue cBoiicTBa. OTHOIIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
Okcuapl U aHTUAPUIBI KapOOHOBBIX KUCIOT. Heconeobpasyrormiue u coiaeo0pas3yromue OKCHUIb.
KucnotHbie okcuibl, uX cBoiicTBa. OCHOBHBIC OKCHBI, X CBOMCTBA. AM(DOTEPHBIE OKCUIBI, UX
CBOMCTBA. 3aBUCHMOCTb CBOMCTB OKCHJIOB METAJUIOB OT CTENEHU OKUCIEHUSA. AHTUAPUIBI
KapOOHOBBIX KHCIIOT KaK aHAJIOTH KHCIOTHBIX OKCUI0B. KHCIIOTHI OpraHnyecKue u
Heopranuueckue. KuciaoTsl B CBeTe TEOPUU IIEKTPOIMTHIECKON qrcconnanui. KucinoTsl B
CBETE MPOTOIUTHYECKON Teopun. Knaccudukaius opraHnuecKux U HEOPraHMIECKUX KUCIIOT.
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OO01ure cBOMCTBA KMCIOT: B3aUMOJICHCTBUE OPTaHUYECKUX U HEOPTaHUYECKUX KUCIIOT C
MeTaJlaMi, OCHOBHBIMU M aM(OTEPHBIMU OKCHJIAMH U THJPOKCUIaMH, COJIIMHU, 00pa3oBaHue
CJIOKHBIX 3(pupoB. OCOOEHHOCTH CBONCTB KOHIICHTPHUPOBAHHOM CEPHOM KUCIOTHI. OCHOBaHUS
OpraHMYecKHe U Heopranmyeckue. OCHOBaHMS B CBETE TEOPUU DIIEKTPOJIUTHUECKON
nuccornranui. OCHOBAaHUS B CBETE MPOTOMUTHUYECKON Teopuu. Kitaccuduxanmst opraHndeckux
Y HEOPTaHNYECKUX OCHOBAHMN. XMMHYECKHE CBOMCTBA IIEN0YEH U HEPACTBOPUMBIX
ocHoBaHUU. CBOICTBA OECKUCIOPOIHBIX OCHOBAHUI: aMMHUaKa 1 aMUHOB. B3aumMHOe BiusiHUE
aTOMOB B MOJIEKYJIe aHWINHA. AM(OTEepHbIE OpraHMYECKUe U HEOPraHMUECKUE COCTUHEHHUS.
AmboTepHbIe OCHOBAaHHSI B CBETE MPOTOIUTUYECKON TEOpUr. AM(OTEPHOCTh OKCHIOB H
TUAPOKCUOB NIEPEXOIHBIX METAJIJIOB: B3aUMOJEHCTBUE C KUCIOTaMU U 1iesodamu. Coun.
Knaccugukarus u xumuiaeckne cCBOHCTBa coiieil. OCOOEHHOCTH CBOMCTB COJIEH OPTaHUYECKUX U
HEOPraHUYECKUX KUCIOT. ['eHeTHuecKas CBsA3b MEKIYy KllacCaMU OPraHUYEeCKUX U
HEOpPraHUYEeCKUX coeAMHEHUM. [ToHsTHE 0 reHEeTUUECKOH CBSI3U U TE€HETUYECKUX Psilax B
HEOPraHMYeCKOW U opraHuyeckoi XxuMuu. ['eHeTnueckue psapl MeTaia (Ha MpuMepe KaabIus
U jKele3a), HeMeTauia (Cephbl U KpeMHHUS ), IEPEXOHOr0 dJeMeHTa (IIMHKa). ['eHeTnueckue
PSABI M TEHETUYECKAsI CBSI3b B OPTaHMYECKON XUMUHU.

IIpakTnyeckas padora Ne 41 — 42: 2-3
Wnentudukanus HEOPraHn4ecKuX COeTMHEHUH.
OmnpeJieneHne reHeTUYECKOM CBSI3M HEOPTaHWYECKUX COeIMHEHUN
JlabopaTopnasi pabora Ne 37 — 40: 2-3
HccnenoBanune reHeTUUECKON CBSI3U MEXKY KJIACCAMH OPTaHMYECKUX COSTUHEHUH.
HccnenoBanne reHeTUYECKON CBSI3U MEXKIY KJIaCCAMHM HEOPTAHMYECKUX COSIMHEHUMN.
CamocrosiTe/ibHas padoTa:
BrinonHeHue nenovex npeBpaleHui.
BrIimiotHeHNE pacyeToB MO NMPEUIOKEHHOMY 3aJaHUIO
Tema 2.12 Conep:xanue yueOHOro MaTepuaJia
XuUMHS B KU3HU XUMHS U TPOU3BOJACTBO. XUMHUYECKAsi MPOMBIILIEHHOCTh U XUMHUECKUE TEXHOJIOTHH. ChIphE
oOmecTna. JUIT XUMHUYECKON TPOMBIILUICHHOCTH. Bojga B XMMHYECKON MPOMBIIUICHHOCTH. JHEPrus s
XMMUYECKOTO MPOM3BOACTBA. HayuHble NPUHIUIIBI XUMHUYECKOTO IPOU3BOJCTBA. 3alluTa
OKPY’KaIOIIEeH cpefpl W OXpaHa Tpylda MPH XUMHUYECKOM MpOou3BOJACTBE. OCHOBHBIE CTaIUU
XUMHYECKOTO TMpou3BojacTBa. CpaBHEHHME NPOU3BOACTBA aMMHMAKa M MeTaHoJia. XUMHUS B 1-2

CEIIbCKOM XO035IMCTBE. XUMU3AIUsI CETbCKOTO X0351UCTBA U €€ HallpaBlieHUsl. PacTeHns u moysa,
NOYBEHHBII TOTJIONIAIOIMN KOMILJIEKC. YIOOpeHHs: M HX KiacCUpHUKaAIMs. XUMHYECKUE
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CpeICTBA 3alIUThl pacTeHuid. OTpUIIATEIbHBIEC TOCIEICTBUS TPUMEHEHHUS TECTUITUIO0B U O0OphOa
¢ HUMHU. XHMH3aLUs >KUBOTHOBOJCTBA. XUMHSA M 3KOJOTHS. XHUMHYECKOE 3arps3HEHUE
oKpyxaromiei cpeapl. Oxpana ruapocdepbl OT XUMUYECKOTo 3arpsisHeHus. OXpaHa MOYBBI OT
XUMHYECKOro 3arpsizHeHusi. Oxpana arMochepsl OT XUMUYECKOTO0 3arps3HeHus. Oxpana (opbl
U (ayHBI OT XMMHYECKOTO 3arps3HCHHs. BHOTEXHOJOTHS W TEeHHAs WHXXCHEpHS..XUMHUS U
MIOBCEHEBHAS KU3Hb YelloBeKa. Jlomaminss anteka. Moromue u yuctsaume cpeacraa. Cpencraa
00pBOBI ¢ OBITOBEIMU HAaceKOMBIMU. CpeAcTBa JIMYHOW TUTUEHBI M KOCMETUKH. XUMHUS U MHUIIA.
MapKkupoBKHM YIaKOBOK IMHILEBBIX M TUTMEHMYECKUX MPOAYKTOB M YMEHHE HUX YHUTaTh.
DKOJIOTHS KIINIIA. XUMHUS U TEHETUKA YEJIOBEKa.

CamocrosiTesibHas padoTa: 2
CoctaBuTh ¥ 3amONHUTH TaOmuIy «OCHOBHBIE (DaKTOPHI BBI3BIBAIOIINE 3arps3HEHUE
OKpPYKaroIlIen CpeIbl»

OTBeTHI Ha BONPOCHI

JK3aMeEH
Bcero yacoB ayautopHo# Harpy3ku 204
Yachl caMoCTOATEIbHON paboThl 102
Hroro 306

Jlis XapakTepUCTUKH YPOBHS OCBOSHMS yUeOHOr0 MaTepualla UCIOJIb3YIOTCs Celylonue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpoAYKTUBHBIHN (BBINOJIHEHUE JIEATENLHOCTH 110 00pa31y, MHCTPYKIIUHU WU IO/ PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (TUTAHWPOBAHUE U CAMOCTOSITEIILHOE BBITIOTHEHHE ICATEIILHOCTH, pEIIeHHe TPOOJIEeMHBIX 3a71a4)
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3. YCJIOBUSA PEAJIN3AIIUY YYEBHON JUCIUTLIINHBI

3.1. TpeﬁoBaHHﬂ K MHUHUMAJIBHOMY MaTePUAJIBHO-TEXHUICCKOMY

o0ecre4eHNIO

OobOopynoBaHue J1a0OpPATOPUM U PA0OUYMX MECT J1A00PATOPUU:
—  II0CaJOYHBIE MECTA MO KOJMYECTBY 00YUaIOLIUXCS;
—  palouee MECTO IpEnoaaBaTes;

—  XMMHUECKas [0Cy/a;

—  BBITSDKHOM mIKag;

—  MydenpHas reys;

—  CyWIWIbHBIN mIKad;

—  AHAJIUTUYECKHUE BECHI;

—  JUCTUJUIATOD;

—  (OTORNEKTPOKOJIOPUMETPHI;
—  TOpENKH (CIIUPTOBKHU)

—  DJIEKTPOIUIMTKHU;

- XHUMHNUYCCKHC PCAKTHBBI.

3.2. UudopmanuonHoe odecnevyeHne o0yueHust

OCHOBHBIE UCTOYHUKH

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

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

3. Tabpuensu O.C. ITpakTukym 1o oO11ei, HEOPraHUYECKOU U OPraHUYECKOM
XUMUH: yae0. mocodue it CTya. cpen. mpod. yued. 3aBenenuti / ['abpuensn

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

I[OHO.]IHI/ITGJILHLIC HCTOYHUKH:

28



1. Tabpuensu O.C. Xumus B Tectax, 3a1avyax, yIpaKHEHUsAX: yuel. mocodue ass
cTyn. cpen. mpod. yueOnbix 3aBenenut / O.C. 'abpuensn, I'.I'. JIsicoBa — M., 2011
2. Epoxun FO.M. Xumus: yueonuk. — 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'abpuensan O.C., OctpoymoB WN.I'. Xumus: IlocoOue ajig mocTymaronmx 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

rmocobue. — M., 2004

HNuTepHeT pecypcesbi:

1.http//www.chem.msu.su/rus/elibrary- DnekTpoHHnas OMOIMOTEKA 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-3anumMatebHast XUMUS: BCE O MeTaJlax.
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
JUCHUILIAHBI

KOHTpOJIL H OLICHKAa  pPC3YyJIbTATOB

OCBOCHUA

y4eOHOM  JAUCIUILIIUHBI

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 OLEHKH
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 OPraHNnYCCKUX
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 MO 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
WHAWBUIYAIbHBIX 3a/IaHUH, MUCbMEHHBIE
MIPOBEPOYHBIC PAaOOTHI, 3aMOJIHEHUE
TaOIUIIBI

0OBSICHATH 3aBUCUMOCTh CBOMCTB BEIIISCTB OT UX COCTaBa
U CTPOCHUSI, IPUPOAY XUMUYECKOU CBSI3U (MOHHOM,
KOBQJICHTHOM, METAJUNTMYECKON U BOJAOPOTHON),
3aBUCUMOCTBH CKOPOCTH XUMHUYECKON PEaKIuu 1
TTOJIOKEHNE XMMUYECKOTO PABHOBECHS OT PA3IMYHBIX
(bakTopoB

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

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

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
JAHHBIX, pecypcoB MHTepHETA); UCHIOIB30BaTh
KOMITBIOTEPHBIC TEXHOJIOTUU JJ1s1 00pabOTKHU U Tepeaun
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 33JaHUH, XUMUYECKUN
IUKTAHT

OCHOBHBIC 3aKOHbI XUMHUU

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

OCHOBHBIC TOpUHU XUMHH

YCTHBIH OIPOC, BBINOJIHEHNE
WHAUBUAYaAJbHBIX 33aJJaHUI

BayKHEHIIIHE BCIICCTBA U MAaTCPHAJIbLI

BBINIOJIHEHUE WHAWBUIYaJIbHbBIX 33JIaHUH,
3ar0JIHEHUE Ta0IULbI
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