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1. MACIIOPT PABOYEM [TIPOTPAMMBI YYUEBHOM JUCHHUITINHBI
Xumus

1.1 Oo6s1acTh NIPUMEHEHUA POTPAMMBI
Pabouas mporpaMmMa y4eOHOM AUCHUIUIMHBI SBISETCS YAaCThIO MMPOTPAMMBI
IIOATOTOBKHU CHELUAIMCTOB CpeaHEro 3BeHa 1o cnenuanbHoctd 15.02.01 MonTax

U TEXHUYECKas IKCIUTyaTalys MPOMBIIIIICHHOTO 000pyA0BaHUs (110 OTPACIISM).

1.2. Pe3yabTaThl OCBOEHHMSI Y4YeOHOH IMCHMILIMHBI: OCBOCHHE COJCPIKAHHMS
y4eOHOM NUCIUIUIMHBI O00eCIeUnBaeT JOCTHKEHHUE CTYISHTAMH CIICIYIOIINX
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 BEIIIECTBAMH, MaTeprajaMHt U TIPOIECCAMU;

— 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 TUIST TTOBBIIICHUS COOCTBEHHOT'O
WHTEIJICKTYaJIbHOTO  pa3BUTUS B BBIOpaHHOH  MpodeCCHOHAIBHOM
JIeSITCILHOCTH;

MeTanpeaMeTHbIX:

— — WCIOJIb30BaHUE Pa3IMYHBIX BHUIOB ITO3HABATCIIBHOW JEATCILHOCTH W
OCHOBHBIX  HWHTEJUICKTYaJbHBIX  omepanuid  (IIOCTAaHOBKM  3aJiayw,
dbopMyIMpOBaHUS TUIIOTE3, aHalW3a W CHUHTE3a, CPaBHEHUsS, OOOOIICHUS,
CHUCTEMAaTHU3AIlNH, BBISBICHHUS NPHYNHHO-CIICICTBCHHBIX CBS3CH, IOHMCKa

aHajgoros, (OpPMYJIHUPOBAHUS BBIBOJOB) JUIsI pEUIEHUS IOCTaBJICHHOU



3aJaud, TPUMEHEHHE OCHOBHBIX METOJOB TO3HAHMS (HAOIIOAEHMUS,
HAyYHOT'O SKCIEPUMEHTA) JJIsi U3YyUYEHHUs Pa3JIMYHBIX CTOPOH XUMHUYECKUX
OOBEKTOB M TMPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCA B MpodeccrnoHalbHOi cdepe;

— UCIIOJIb30BAaHUE PA3JIMYHBIX MCTOYHUKOB JUIsI TIOJYYEHHUS] XHUMHUYECKOU
uH(popMaIuU, YMEHUE OLEHUTh €€ JOCTOBEPHOCTh [JISi JIOCTHIKEHUS
XOPOIIHX Pe3yJIbTaTOB B MpodecCHoHANBHON chepe;

npeJIMeTHBIX:

— c(OpMHUPOBAHHOCTh TMPEJCTABICHUNA O MECTE€ XUMHUU B COBPEMEHHOI
HAay4YHOU

— KapTUHE MHUpPA; NMOHMMAaHHUE POJIM XUMHUU B (HOPMHPOBAHUU KPYyrozopa H
(GyHKIMOHATIBHOM TPAMOTHOCTH YENIOBEKA JUIsl PEHICHUS MPAKTUYECKUX
3amad;

— BIIQJICHUE OCHOBOMNOJIATAIONUMU XUMHUYECKUMU TOHATUSIMH, TEOPUSIMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAaHUE XUMUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BIIQJICHUE OCHOBHBIMH METOJAMU HAYyYHOT'O TMO3HAHHS, HCTOJIb3YEMbIMU B
XUMUU: HAOJIIOICHUEM, ONTMCAHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

— yMeHHue o0pabaThiBaTh, OOBSICHITH PE3YJBTATHl MPOBEACHHBIX OIBITOB H
JIenaTh BBIBOIBI,

— TOTOBHOCTh M CIIOCOOHOCThH MPUMEHSATH METOJIbI MO3HAHMS TIPU PEIICHUH
MPaKTUYECKUX 3a]1a4;

— chopMuUpOBaHHOCTh yMEHHMS JlaBaTh KOJUYCCTBECHHBIC OICHKH M
MIPOU3BOIUTH PACUYETHI 110 XUMHUECKUM (HOpMYyJIaM U YpaBHCHUSM;

— BIAJEHUE TIpPaBWJIAMH TEXHUKH O€30MaCHOCTH TIPH  HCIOJIb30BAHHUH
XUMUYCCKUX BEIICCTB;

—  chopMHpPOBAaHHOCTH COOCTBEHHOM TO3WIIMM TI0  OTHOIICHHIO K

XUMUYECKON HHPOPMAIIHH, TTOTYyIaeMOM U3 pa3HbIX UCTOYHUKOB



1.3 KoJuuvecTBO 4acoB Ha OCBoeHHe padodeil mnporpamMmbl y4eOHOM

TUCHHUILIMHBI:

MaKCHMaJIbHOM y4eOHOM Harpy3ku - 195 gaca,
00s13aTeIBPHON ayAUTOPHOU yueOHOM Harpy3ku - 130 gacos;

CaMOCTOSITENILHOM paboTHI - 65 yaca



2. CTPYKTYPA U COJEPKAHUE YYEFHON JUCIUILINHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Buna yueOHoii padoThI O0Bém yacoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 195
O0s3aTesIbHAsI Ay IUTOPHASI HArpy3Ka (Bcero) 130
B TOM YHCIIE:
nabopaTopHbIe pabOTHI 12
MPaKTUYECKHUE 3aHATUS 24
CamocrosiTesibHas padoTa odyuaroierocs (Bcero) 65

Urorosas arrecranus B popme auddepeHnpoBaHHOro 3a4€Ta




2.2. TeMaTU4YeCKU IVIAH U COAepKaAHUE YIeOHON TUCHUIIMHBL XUMUA

3JICMCHTOB

CTpyKTypa NepruoandecKoi TaOIUIIbl: TEPUOBI (MajIble U OOJBIINE), TPYIIHI (TJIABHAS U

HaumenoBanmue Coaep:xxanue yueOHOro MaTepuaJia, jadopaTtopHbie padoThl M IPAKTHYECKUE 3aHATHS, O0bém YpoBennb
pa3/iesioB U TeM caMoCTosITeIbHAsA padoTa 00y4yaommxcst 4acoB O0CBOEHUA
1 2 3 4
Pazen 1. O6masi 1 HeopraHuyeckast XUMHSI. 78
Tema 1.1 Copaepxanue yueOHOIro MaTepuaJa: 12
OCHOBHbIE IOHATHUS U OcHOBHbIE OHATUSL XUMUU. HayuHble MeTO/bl TO3HAHUS BEUIECTB U XUMUYECKUX SIBJIICHUM.
3aKOHbBI XUMUHU. 3HayeHWe XWMHUH TIpH OCBoeHUHM mpodeccuit m cnenmanpHocTeld CIIO TexHHUECKOTO 10 1-2
npoduns. BemectBo. Atom. Monekyna. Xumudeckuit aneMeHT. Anmorponus. [Ipocteie u
CJIO’KHBIE BellecTBa. KadyeCTBEHHBIN M KOJIMYECTBEHHBIA COCTAB BEIIECTB. XUMHUYECKHUE
3Haku U Qopmyabl. OTHOCHUTENbHBIE aTOMHAas W MOJEKyJspHas Macchl. KomudecTtBo
BELIECTBA.
OcHoBHbIE 3aKOHBI XUMHUHU. (CTexuomeTpus. 3aKOH COXPAaHEHHsS MacChl BELIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTB. 3aKOH ABOraJipo U CIEACTBUS U3 Hero.  PacueTHble 3a1auu
Ha HAaXO0XJCHHE OTHOCHUTEIbHOM MOJEKYJISIPHOW Macc ONpeleleHue MacCOoBOM JO0NHU
XUMHYECKHX 3JIEMEHTOB B CJIO’KHOM BEILIECTBE.
IIpakTnyeckas padora Ne 1-2: 2 2-3
Brruucnenust mo xumuueckum Gopmyam.
CamocrosiTesibHas padoTa: 6
[ToaroToBUTH COOOIIIEHNE 00 UCTOPUU TTOTYUYEHUSI UICKYCCTBEHHBIX aJIMa30B U HAa3BaTh
00JacTy UX MPUMEHEHHUSL.
3anonaenue Tabauisl « OCHOBHBIE 3aKOHBI XUMUN.
HaxoxneHne MonekysspHOi Macchl BELIECTB.
Pemienue 3agau Ha onpeieIeHUE MAaCCOBOM 10IM XUMHYECKUX PJIEMEHTOB B CI0KHOM
BEIIECTBE.
Pemenue 3a1au Ha BRIYMCIECHUS IO XUMHYECKUM (DOpMyIIaMm.
Tema 1.2 Conep:xanue yueOHOIro MaTepuaJia: 10
Ilepnoanueckuii 3akoH | [lepuonnueckuii 3akon J[.11. MenneneeBa. Otkpeitue .M. MenneneessiM [leproaundeckoro
u [lepnonnueckas 3akoHa. [lepnoanueckuii 3akoH B hopmynuposke J[.1. Menneneesa. [lepuoauueckast 1-2
CUCTEMA XMMHUYECKHUX TabJIMIa XMMUYECKHUX 3JIEMEHTOB — rpa)udeckoe 0ToOpakeHne MepHOAMYECKOro 3aK0Ha. 8




.. MenneneeBa u
CTPOCHHE aToMa.

noboynas). Ctpoenue aroma u nepuoauyeckuii 3akon [1.1. Menneneea. AToM — clioskHas
yactuna. Sapo (MpOTOHBI U HEUTPOHBI) U AIIEKTPOHHAsE 00o0uka. M3oTombl. CTpoeHHe
AIIEKTPOHHBIX 000JI0UEK aTOMOB HJIEMEHTOB MaJIbIX MEPHOA0B. OCOOEHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JIOYEK aTOMOB JIEMEHTOB OOJIBIINX TIEPUOJIOB (TIEPEXOIHBIX IJIECMECHTOB).
[MonsiTue 06 opOuTamsX. S-, p- U d-opouTaK. DIEKTPOHHBIC KOH(PUTYpAIIMK aTOMOB
XUMHYECKHX 3JIEMECHTOB.

CoBpeMenHas (HopMyTHPOBKA MEPHOAMUECKOTO 3aKOHA. 3HAYCHUE TIEPUOJMYECKOr0 3aKOHA U
NIEPUOINIECKOM CUCTEMbI XUMHUYECKUX diieMeHToB [I.J1. MeHneneeBa uist pa3BUTHS HAYKH U
NOHWMaHHS XMMUYECKOH KapTUHBI MHpa

IIpakTuyeckas padora Ne 3-4: 2 2-3

Onucanre XMMHUYECKOI0 3JIEMEHTA I10 TI0JI0KEHUIO B IEPUOANYECKON CHCTEME.

[TocTpoenue 31eKTpOHHBIX (HOPMYIT aTOMOB.

CamocrosiTesibHasA padora: 5)

[ToaroroButk coobmienue «Xu3up u nesrenbHocts .M. MenneneeBa»

3anosHeHue Ta0uIbl «XapaKTEPUCTHKA DIIEMEHTOBY.

[TocTpoeHue IeKTPOHHBIX (POPMYIT AaTOMOB.
Tema 1.3 Ctpoenue Copepxxanue y4eOHOr0o MaTepuaJa: 10 1-2
BELIECTBA. Honnast xumuueckas cBsizb. KaTHOHBI, MX 00pa3oBaHME M3 aTOMOB B pe3yJibTaTe Ipoliecca

OKHUCJICHHSA. AHUOHBI, NX 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe MpoIllecca BOCCTAHOBJICHUS.

HonHast cBsA3b, KaK CBA3b MEXAYy KaTHOHAMH W aHHOHAMH 3a CUET 3JIEKTPOCTaTHUECKOIOo

npuTskeHus. MoHHble Kpuctamumueckue pemerkd. CBONWCTBA BEIIECTB C MOHHBIM THIIOM

KpUCTaJIIM4YecKol pemieTkd. KoBaneHTHas XuMuyeckas cCBsi3b. MexaHM3M 00pa30BaHUA 8

KOBAJEHTHOM CBSI3U  DJIEKTPOOTPULATENBHOCTh. KOBaJIeHTHBIE NOJISpHAs M HENOJISIpHAs
cBsa3u. KpaTHOCThP KOBAaJEHTHON CBA3U. MOJIEKYIspHbIE M AaTOMHBIE KPUCTAUIMYECKHE
pemetku. CBolcTBa BEIIECTB € MOJIEKYJSIPHBIMH M aTOMHBIMHM  KPUCTaJLIMYECKUMHU
pemietkaMu.  Metaimmyeckas CBs3b. MeTrauMueckas KpUCTAUIMYECKas penieTka u
METAJJIMYECKass XUMUYeckass CBA3b. Dusnueckue CBONCTBA METAJIOB. ArperaTHble
COCTOSIHUSI BEILECTB U BOJOPOJHAsl CBA3b. TBepioe, *HUAKOE M Tra3000pa3HOE COCTOSHHS
BelecTs. Ilepexon BemiecTBa U3 OJHOIO arperaTHOro COCTOsiHUA B Apyroe. BomoponHas
cBa3b. UncTele BemecTsa u cmecH. [lonsaTue o cmecu BemecTB. [ OMOreHHbIE ¥ TeTEpOTreHHbIE
cmecu. CoctaB cMeceil: 00beMHasi M1 MaccoBasi JI0JIM KOMIIOHEHTOB CMECH, MaccoBas JOJIS




npumecedd. JlucrepcHbie cuctembl. [loHsTHEe O mucnepcHo# cucteme. JlucmepcHas ¢aza u
mucnepcuonHast cpeaa. Kiaccubukanus nucnepcHbix cucteM. [IoHSATHE O KOJUIOMIHBIX
CUCTEMAX.

IIpakTuyeckasi pa6ora Ne 5-6:
W3yueHne CBOMCTB AUCIIEPCHBIX CHCTEM.

CamocrosiTesbHasi padora:

[ToaroroButk coobmieHuE «POJIH HOHHBIX COCTMHEHHUI B HEXXUBOM MPUPOJIC U KUZHU
YeJI0BEKay.

N3yunth MaTeprai 1 OTBETUTH HA BOIPOCHI.

BrinonHenue ynpaxHeHui 1o TeMe «XUMHYECKas CBA3b U CTPOCHUE MOJIEKYJID).

CocraBuTh rioccapuil Ha Temy: «CTpOEHHE BELLIECTBAY

CocraBnenne Tabnmubl: «/{ucrepcHpie CHCTEMBI.

Tema 1.4 Bona.
PactBopsI.
DIEeKTPOTUTHIECKAS
JUCCOIAIUs

Conep:xaHue y4eOHOro MaTepuaJia:

10

Bonma. PactBopel. PactBopenne. Boma kak pactBoputTenb. PacTBOpUMOCTH BEIIECTB.
Haceitiennbie, HEHACHIIIIEHHBIC, MEPECHIIICHHBIE PAaCTBOPHI. 3aBUCUMOCTb PACTBOPHUMOCTH
ra3oB, JKUJKOCTEH U TBEP/IbIX BEIIECTB OT PA3NUYHBIX (PAKTOPOB.

MaccoBas 10151 paCTBOPEHHOTO BEIIECTBA. DJIEKTPOJIUTHUECKAS JUCCOMALINS. DIEKTPOIUTHI
Y HEAJIEKTPOJUTHI. DIEKTPOIUTHUECKAs JUCCOIMAIs. MeXaHU3Mbl 3JIEKTPOIUTHUECKOU
JIMCCOLIMAIMU JIJIS1 BEIIECTB C Pa3JIMYHBIMA TUIIAMHA XUMHUYECKOW CBSI3H. [ HIpaTUPOBAHHBIE U
HETUJIpaTUPOBaHHbBIC HOHBI. CTENeHb AIEKTPONUTHIECKON Auccoruanyu. CUIbHBIE U clla0bie
3NEKTPOIUTHI. OCHOBHBIE MOJIOKEHUSI TEOPUH DIICKTPOJIUTHUECKON aucconnanuu. Kuciorsl,
OCHOBAHMS U COJIM KAK AJIEKTPOIUTHI.

IIpakTnyeckas padora Ne 7-8:
IIpuroroBnenue pacTBopa 3aJaHHON KOHIEHTPAI1H.

IIpakTnyeckas padora Ne 9-10:
Omnmcanne crioco0OB yCTpaHEHHUS KECTKOCTH BOIBI.

10



CamocrosiTesibHas padora:
Peuienue 3a1au Ha onpeereHue MaCCOBOM JI0JIHM BEIIECTB B PACTBOPE.

IToaroroBuTH COO6IJ.I€HI/IC «cnonp3oBaHue OJICKTPOJIUTOB B TCXHUKCED.
CocraBuTh FHOCC&pI/Iﬁ Ha TEMY: «:‘)J'IGKTPOJ'II/ITI/ILIGCKEUI JUCCOL A .
Pemrenne 3a71a4 Ha IMIPUMECH U Ha BBIXO ITPOAYKTaA.

[ToaroroBuTh coodiienue: «Kakoi Bpes 4eloBEeKy HAHOCHUT JKeCTKas BoAa?»

Tema 1.5
«Kmaccuukanms
HEOPraHUYECKUX
COCIMHEHHUH U NX
CBOMCTBa»

Coaep:xanue yueOHOro MaTepHaJia:

12

Kucnote! u ux cBoiictBa. KUCIIOTBI Kak 3JIEKTPOIHUTHI, HX KIACCH(PHUKAIUS 110 PA3THYHBIM
MpU3HaKaM. XMMUYECKHUE CBOMCTBA KUCIIOT B CBETE TEOPUH JIEKTPOIUTHUECKOU
nuccouuanuu. OcoOeHHOCTH B3aUMO/IEHCTBUS KOHIEHTPUPOBAHHON CEpHON 1 a30THOM
KHUCTIOT ¢ MeTalulaMu. OCHOBHBIE CLIOCOOBI MOTy4YeHHs KUCIOThl. OCHOBaHUS U MX CBOICTBA.
OcHOBaHMSI KaK AJICKTPOIIUTHI, X KIACCU(PUKAINS IO PA3TUIHBIM IMPU3HAKAM. XUMUYICCKUE
CBOMCTBA OCHOBAHUI B CBETE TEOPHUH JIEKTPOIUTHUECKON nuccounanuu. Pa3noxenue
HEPaCTBOPUMBIX B BOJIE OCHOBaHU. OCHOBHBIE CIIOCOOBI MOTyueHUs: ocHOBaHUM. Conu 1 ux
cBoiicTBa. Conu Kak 35eKTpoauThl. COaM cpelHre, KUCIIbIEe U OCHOBHbBIE. XUMUYECKU
CBOMCTBA COJIEH B CBETE TEOPUU IIEKTPOIUTHUECKON Arcconnanun. CriocoObl MOTyUeHUs
coneit. 'maponus coneit. Oxcuapl U ux cBoiicTBa. Coneobpasyromiue 1 HecoieoopasyroIue
okcubl. OCHOBHBIE, aM()OTEPHBIE U KHCIOTHBIE OKCH/IBI. 3aBUCUMOCTh XapaKTepa OKCUIA OT
CTETMEeHH OKUCIICHHS 00pa3yIoIIero ero Meramia. XUMHYeCKUe CBOMCTBA OKCHUIOB.
ITonydyenne oKCHIOB.

10

1-2

JlaGopaTopHubie padoTsl Ne 1-2:
HccnenoBanrue CBOMCTB KUCIIOT, COJICH, OCHOBAHUM.

2-3

CamocrosiTesbHas padora:

3anonmHenue Tadaubl «Kimaccupukaus KHCIoT.
3anonaenue Tadbnuiel «Knaccuduxaims ocCHOBaHHI.
3anomHenue Tabmuipl «Kmaccuukarus coyein.
OcCyIecTBUTH METb MPEBPALCHUIA.

Pemenune 3a1a4 Ha U30BITOK U HEOCTATOK.

Tema 1.6 Xumuueckue

Coaep:xaHue yueOHOTo MaTepHaJia:

14

1-2

11



peakiuu

Knaccudukanus XuMHuecKuX peakiuuid. Peakiuy coequHeHus1, pa3aoKeHHs, 3aMeIeHUs,
obOmena. Katanutnueckue peakuuu. OOpatumsle U HeoOpaTuMsble peakuuu. ['oMoreHHsle u
reTeporeHHbIe peakuu. DK30TePMUUYECKIE U SJHAO0TEpMUUECKUEe peakiuu. TemnoBoit 3¢ dexr
XUMHUYECKHX peakuuid. TepMoxumuuecknue ypaBHeHUsA. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu. CteneHb okuciaeHus. OKMCIUTENb U BOCCTaHOBIIEHHE. BoccTaHOBUTEND U
OKHCIIeHHE. MeToJ1 3JIEeKTPOHHOT0 OanaHca Jis COCTaBJIEHUS YPAaBHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTENIBbHBIX peakiuil. CKOpocTh XuMU4eCcKUX peakiuil. [lonstue o ckopoctu
XUMHYECKHUX PEAKLMHA. 3aBUCUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIIUH OT pa3Iu4HbIX
(akTOpOB: IPUPO/IbI pEArUPYIOLINX BEIIECTB, UX KOHLEHTPALUU, TEMIIEPATYpBI,
MOBEPXHOCTU COIIPUKOCHOBEHHS U UCIIOJIb30BaHUs KaTaau3aTopoB. OOpaTUMOCTb
XUMHUYECKHX peakuuil. O0paTtuMblie 1 HeoOpaTUMbIE peaklui. XMMHUYECKOE paBHOBECUE U
CHOCOOBI €ro CMEIIEeHUs.

10

Jladoparopubie padoTsl Ne 3-4:
Pacnio3naBanue pa3nuyHbIX TUIIOB XUMUYECKUX PEAKIUH.

2-3

IIpakTuyeckas padora Ne 11-12:
Boluncienyst 1o XuMUYECKUM YPaBHEHUSM.

2-3

CamocrosiTenbHas padora:

CocraBneHre ypaBHEHUHN peaklUii COeTMHEHUS, pa3I0KEHUS U 3aMEIlIEeHUS.
CocraBieHue ypaBHEHUH peakiiii HOHHOTO OOMeHa.

Pemenue 3a1au Ha HaXOX/I€HUE TEIUIOBOTO AP PeKTa peaKkuil.
OrnipesiesieHne CTETIEHEW OKUCIICHHUS.

BrinonHenue ynpaxHeHni Ha TeMy « XHMHUYECKUE PEAKIIAN))

3arojHeHNE Ta6J'II/II_[BI «THUIBl XUMHYECKUX peaKuHﬁ»

Pemrenne 3a71a4 10 XUMHWYCCKHUM YPaBHCHUSIM.

Tema 1.7 Metayuiel u
HEMETAIIBI

Conep:kaHue y4eOHOTro MaTepuaJa:

10

Metamibl. OCOOEHHOCTH CTPOSHHUS aTOMOB U KPUCTAIIOB. PU3HUECKUE CBOMCTBA METAILIOB.
Knaccudukaius MeTaiaoB 1Mo pa3TuYHbIM MpU3HaKaM. XUMUYECKUE CBOWCTBA METAIIIOB.
DIEKTPOXUMUYECKUHN Psijl HAMPSDKEHU MeTallioB. Metamnorepmus. OOIue criocoos
nonyueHus: MmetayioB. [Torstre o meramutypruu. [lupomeramnyprusi, TMAPOMETALTYPTUS U
anexktpomeTasTyprusi. CriiaBel 4epHbIe U niBeTHRIE. HeMertamisl. OcOOEHHOCTH CTPOCHUS
aTomoB. HemeTanins! — MPOCTLIC BCUICCTBA. 3aBUCHUMOCTL CBOICTB TaJIOTEHOB OT UX

1-2
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nosioxenus B [lepuoandeckoii cucreme. OKUCIUTENbHBIE U BOCCTAHOBUTEIHHBIE CBOWCTBA
HEMETAJJIOB B 3aBUCHUMOCTH OT MX MOJOXEHUS B PSIIY AJIEKTPOOTPUIIATEIBHOCTH

JlaGopaTopHubie padoTsl Ne 5-6:
HccnenoBanue oOLIMX CBOMCTBA METAJUIOB

IIpakTnyeckas padora Ne 13-14:
[Tony4yenue, coOupanue 1 paclio3HOBaHUE ra3oB.
Pemenne skciepuMeHTaNbHBIX 3a/a4.

CamocrosiTeibHas padora:
CocraBnenne cxembl «Knaccudukanus KOppo3uu METAIIIOBY.

KpoccBopabr «Metamnsi» n «HemeTtamisy.
Ocy1ecTBUTH LIENb IPEBPALLEHUI.

Pa3nen 2. Opranuyeckasi XuMusi.

52

Tema 2.1 OcHOBHEIE
MOHATUS OPTaHUYECKON
XUMUU U TEOPUS
CTPOEHUSA
OpTraHUYECKUX
COCIUHCHHI.

Coaep:xxanue yue0HOro MaTepHaJia:

IIpeamer opranudeckoil xumuu. IIpupogHbBIe, HCKYCCTBEHHBIE M  CHHTETHYECKHE
opranuveckue BeriecTBa. CpaBHEHHE OPraHUYECKUX BELIECTB C HEOPTraHUYECKUMU.
BanentHocTs. X¥MHYECKOE CTPOCHHE KaK MOPSAOK COSAMHEHUS aTOMOB B MOJICKYJIBI 10
BaJIEHTHOCTH. Teopus cTpoeHus: oprannueckux coeaunenuii A.M. byrnepoBa. OcHOBHBIE
MIOJIOKEHHS TEOPHH XUMUIECKOTO cTpoeHwms. Mi3omepust u u3omepsl. XuMudeckue GopMyIibl
U MOJIETIM MOJIEKYJI B Opranndeckoi xumuu. Kiaccudukaiysi opraHu4eckux BeIecTB.
Knaccugukaius BemecTB 1Mo CTPOSHHUIO YIIIEPOIHOTO CKEJIeTa U HATMYHIO ()yHKIIMOHAITBHBIX
rpyni. 'omonoru u romonorusi. Hauana nomenknatypsl IUPAC. Knaccudukarus peaxiuii B
OpraHu4ecKoi XuMuH. Peakiun nprucoeuHeHns (THAPHUPOBAHNS, TATTOTCHUPOBAHHUS,
THJIPOTaJIOTeHUPOBAHUS, THIpaTaluK). Peakuu oTiierienus (1erugpupoBaHus,
JIETUAPOTAIOTEHUPOBAHNS, IeTHapaTaiyn). Peaknnn 3amemenns. Peakinm nzomepuzaium.

1-2

IMpakTnyeckas padora Ne 15-16:
KnaccudunupoBanue opraHnyeckux coeAMHEHNH.
N3rorosienne Mojeneil MOJIeKyI OpraHUYeCKHX BEIIECTB.

2-3

CamocrosiTesibHas padora:

[ToaroroButh coobiienue «XXKu3up u aesrenbHocTh A.M. ByTiepoBa»
CocrtaButh cxemy «BaxHelIne KjIacchl OpraHM4eCKUX COSTUHEHUIN»
M3yunTh MaTepuas U OTBETUTH HAa BOIIPOCHI

13



CocraBuTs riaoccapuil Ha TeMy «OCHOBHBIE ITOHATUS OPTAHUYECKON XUMUID)

Tema 2.2
YrneBoaopoibl U ux
MPUPOIHBIE UCTOUHUKH

Conep:kanue y4eOHOT0 MaTepuaJia:

14

AnkaHbl. AJKaHbl: TOMOJIOTMYECKHN Psifl, U30MEPHS U HOMEHKJIATypa aJIKaHOB. XUMUYECKUE
CBOICTBa aJKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEILIEHUE, PA3JIOKEHUE, IETHIPUPOBAHUE.
[IpuMeHeHre anKaHOB Ha OCHOBE CBOMCTB. AJIKEHbI. DTUJIEH, €T0 MOJyYEHUe
(meruapupoBaHUEM dTaHa, JACTIOJUMEpPHU3ALMEH MOAMAITHIeHa). ['oMonorudeckuii psi,
M30MEPHsl, HOMEHKIJIATypa aJIKCHOB. XMMUYECKUE CBOWCTBA ATUJICHA: TOPEHHE, KAYECTBEHHBIE
peakiyn (oOecuBeurBaHre OPOMHOI BOJIBI M paCTBOpA MEpPMaHTaHaTa KaJvsl ), TUApATAIHs,
nosuMepusanus. [[pumenenue stuneHa Ha OCHOBE CBOWCTB. JlMeHbI U kaydyku. [lonsTue o
JMeHax KaK yrieBoj0opoaax ¢ AByMs ABOUHBIMU CBA3SIMU. CONpPSHKEHHBIE TUEHBI.
Xumuueckue cBoiicTBa OytanueHna-1,3 u n3onpeHa: odbecrpedyrnBaHue OpOMHON BOJbI U
IOJIMMEpH3aLus B Kaydykd. HaTypanbHbBIN U CUHTETHYECKHE KaydyKu. Pe3una. ANKuHBIL.
AueruieH. XMMUYeCKHE CBOMCTBA alleTUJIeHa: ropeHue, ooecliBeunBaHne OpOMHON BObI,
IIPUCOEANHEHNE XJIOPOBOIOPOAA U ruparanus. [I[puMeHeHne aneTuieHa Ha OCHOBE CBOMCTB.
MesxkiaccoBasi H30MepHs ¢ akaaneHamu. ApeHsl. beH3on. XuMudeckne cBOHCTBa OeH3051a:
TOpeHue, peakiuy 3aMelleHus (raloreHupoBanue, HuTpoBanue). [Ipumenenne 6eH3ona Ha
OCHOBE CBOWCTB. [IpupoaHbie NCTOUHUKN yriaeBoAopoaoB. [IpupoaHbIil ra3: cocras,
IIPUMEHEHNE B KaYECTBE TOIUINBA.

Hedts. CoctaB u nepepadbotka Hed1u. [leperonka Hedgtu. HedrenponykTsl.

10

IIpakTnyeckas padora Ne 17-18:
CocraBieHne N30MEPOB MPEIENbHBIX YTIEBOIOPOIOB.
CocTtaBieHre H30MEPOB HENPEIENbHBIX YIIIEBOJIOPOJIOB.

2-3

IIpakTnyeckas padora Ne 19-20:
O3HakoMJIEHHE ¢ KOJUIeKIMel 00pa3ioB HeTH U IPOAYKTOB €€ nmepepaboTKu.
O3HakoOMJIEHHE C KOJUIEKIIMEH KaydyKoB U 00pa3aMu U3eIuil U3 pe3uHbI

2-3

CamocrosiTesibHas padoTa:
CocraBnenne GopMysT H30MEPOB MPENENBbHBIX YTIIEBOIOPOIOB.

CocraBieHue (I)OpMy.TI H30MCPOB AJIKCHOB

CocraBnenue GpopmMys H30MEPOB AJTKUHOB

14



OcymiecTBiIeHUE LIETIOYEK TPEBPAILCHH.

Pemenue 3a1auy Ha TeMy «YTII€BOIOPOABI»

Tema 2.3
Kucnoponocoaepxkariue
OpTaHHYECKUE
COEMHEHMSL.

Coaep:xanue yueOHOTo MaTepHaJia:

18

[Toryuenue sTaHoNa OpOKEHUEM TIIIOKO3bl U TUApaTanueil sTwieHa. ['uapokcunpHas rpymnmna
Kak (yaknuoHanpHas. [loHATHE O MpPEOeNbHBIX OJHOATOMHBIX CHUpPTaX. XHUMHUYECKHUE
CBOICTBa ATaHOA: B3aUMOJICIICTBUE C HATpUEM, 00pa3oBaHUe MPOCTHIX U CIIOKHBIX 3(UPOB,
OKHCJIEHHE B anbjaeruja. lIpuMeHeHue 3TaHOJIa HAa OCHOBE CBOWCTB. AJIKOIOJIM3M, €ro
MOCJIE/ICTBUSL U NIpeAynpexaeHue. [NniepuH Kak MpeacTaBUTeIb MHOTOATOMHBIX CIIMPTOB.
KauecTtBeHHass peakuus Ha MHOIOAaroMHble cnupTel. IIpumenenue mmnepuHa. DeHoul.
Ousnyeckue M XUMHUYECKUE CBOICTBa (eHoNa. B3anMHOEe BIMSHHE aTOMOB B MOJIEKYJIe
(deHona: B3aUMOJICHCTBUE C THUAPOKCUAOM HATpPUsl W a30THOM Kucioroil. IIpumenenue
dbeHona Ha ocHOBe CBOWCTB. Anpaerusl. [lonarue o6 ampaerugax. AnbaeruaHasi rpymnmna
Kak (yHKOHOHaNMbHass. DOpManblIeru]] U ero CBOWCTBA: OKHUCICHHE B COOTBETCTBYIOIIYIO
KHCJIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOLIMI criupT. [lomyueHne anberuioB OKUcIeHueM
COOTBETCTBYIOIIMX CHUPTOB. IIpumeHeHue Qopmanbaerua Ha OCHOBE €ro CBOWCTB.
KapOonoBele kuciotel. [ToHATHE 0 KapOOHOBBIX KHcioTax. KapOokcmibHas rpymnma Kak
(GyHKIIMOHaIbHAs. ['OMOIOTHYECKUil psJl MPEeIeIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT.
[Tonydyenue sTepuduKaluyd KapOOHOBBIX KHUCIOT OKHMCIEHHEM ajbJerMJIOB. XHUMHYECKHE
CBOMCTBa YKCYCHOM KHCIJIOTBI: OOIllME CBONCTBA C MUHEpPAJIbHBIMU KHCIOTAMU U pEaKLUs.
IIpuMeHeHHe YKCYCHOW KHCIIOTBI Ha OCHOBE CBOMCTB. BBICIIME >XUPHBIE KHUCIIOTHI Ha
MpUMEpPE MNAJIbMUTHHOBOM W CTEAPUHOBOM. Cnoxnsie 3¢upbl u xupbl. [lomyuenue
CJIOKHBIX 3¢upoB peakuuei stepudukanuu. CroxHbsle 3(Upbl B NMPUPOJE, UX 3HAUCHHE.
[IpumeHeHue ClOXHBIX 3(QHUPOB Ha OCHOBE CBOWCTB. JKUpBI Kak CIOXKHBIE 3(UPHI.
Knaccugukarus xupoB. XUMUYECKHE CBOWCTBA KHUPOB: THAPOJIU3 M THAPUPOBAHHUE KUIKUX
*KupoB. [IpuMeHeHHEe XMPOB Ha OCHOBE CBOWCTB. Mblia. VYrieBonpl. YrieBoasl, HX
KJaccupukanus: MoOHocaxapuabl (T0Ko3a, (GpyKTo3a), Aucaxapuabl (caxapos3a) H
MoJIMcaxapuasl (Kpaxmall v IeJUTI0I03a). [ 1r0Ko3a — BENIeCTBO ¢ IBOMCTBEHHOW (DyHKIMEH —
anbACTUIOCIUPT. XUMHUYECKHUE CBOMCTBA TJIIOKO3bI: OKUCJIEHHE B IJIIOKOHOBYIO KHUCIOTY,
BOCCTAHOBJIEHHE B COpOUT, crnupToBoe OpoxkeHue. I[IpuMeHeHHME TIIIIOKO3bl Ha OCHOBE
CBOICTB. 3HaU€HUE YIJIIEBOJIOB B )XKMBOW MPUPOJE U KU3HU denoBeka. [loHsaTue o peakuusax
MOJIMKOH/JACHCAIIMM M TUJPOJIW3a Ha [pUMEpPE B3aMMOIIPEBpalleHUM: 1iIoko3a [ [
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10JIMCaXapU.

Jladoparopubie padorsl Ne 7-10: 4 2-3
HccnenoBanue CBOMCTB CIUPTOB, KAPOOHOBBIX KUCIIOT M CIOXHBIX (PHUPOB.
IIpakTnyeckas padora Ne 21-22: 2 2-3
O3HaKOMJIEHHE CO CBOWCTBAMU YIJIEBOJIOB.
CamocrosiTejibHas padoTa: 9
[ToaroroBUTH COOOIIEHNE «ITAHOI — BeNTMYaiiIiiee O6J1aro U CTPAIIHOE 3710
Ocy1ecTBUTH LIENb IPEBPALLEHUH .
OTBeTUTH HA BOMPOCH U3 YueOHMKA 1ocie TeMbl «KapOOHOBBIE KUCIOTHI.
Pemenue 3anad Ha Temy «CioxHbIe 3UPHI U KAPBD».
CocraBnenue cxembl: «Kiaccudukanus yriaieBo1oB».
[ToaroroBuTh COOOIIEHNE «3HAUECHUE YTIIEBOIOB B KU3HU YETIOBEK).
Pemenue 3agau Ha TEMY «YTII€BOIBIY.
CocTaBUTh OMTOPHBIN KOHCIIEKT Ha TEMY «A30TCO/IepIKaIINe OPTaHUYECKUE COSTUHEHUS.
Tema 2.4 Copepxxanue y4eOHOro MaTepuaJa: 11 1-2
A3oTconepxaiue Awmunsbl. [Tonstue 06 amuHax. AnugpaTiyeckiue aMUHbl, UX KJIacCU(pHUKAIMI 1 HOMEHKIATypa. 7
OpraHu4ecKue AHWIVH, KaK OpraHndeckoe ocHoBaHue. [loyueHne aHmImHa U3 HUTPOOEH30a.
COCMHEHUSI. [TpruMeHeHNe aHUITMHA HA OCHOBE CBOMCTB. AMUHOKHCIOTHI. AMUHOKHUCIIOTHI KaKk
[Tomumepsr. am@oTepHbIe TP YHKITHOHAIBHBIE OPTraHUYECKHE COSAMHEHUS. XUMHUYECKUE CBOCTBA

AMHHOKHUCIIOT: B3aUMO/JICHCTBHE CO IEI0YaMH, KUCIOTaMH U APYT ¢ APYTroM (peakius
nojmKoHAeHcauun). [lentuaHas cBs3b U noaunentuisl. [IpuMeHeHre aMUHOKHUCIIOT Ha
ocHoBe cBoicTB. benku. [lepBuunas, BTopuyHasi, TpPeTUUHAS CTPYKTYPBI OEITKOB.
XvMHYecKue CBOWCTBA OENIKOB: TOpEeHHE, IeHATypalysl, TUAPOIIN3, IBETHIE PEAKIIHH.
buonoruueckue ¢pynxuu 6enxon.Ilomumepsl. benku u nmonucaxapuabl Kak
6uonomumMepsl.IInactmaccsl. [lonydenue moimmMepoB peakiuei noJIuMepu3ai u
MOJIMKOHICHCAMH. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE IIacTMaccsl. [IpeacraBurenu
actmace. BosokHa, ux knaccudukanus. [lonydenne BogokoH. OTaeabHbIE PEICTABUTENN
XUMHUYECKHX BOJIOKOH.
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JlaGopaTopHubie padorsr Ne 11-12: 2 2-3
HccnenoBanne cBONCTB OEIKOB.
IIpakTnyeckas padora Ne 23-24: 2 2-3
Pemenne skcriepUMeHTaIbHBIX 3a7ad Ha MICHTU(PUKALUIO OPraHUYECKUX COCAMHEHUM.
PacriozHaBaHue miacTMacc ¥ BOJIOKOH.
CamocrosiTejibHas padoTa: 6
OcyliecTBUTH LIETb TPEBPALICHU.
Brinosnnenue 3aganud: «/onuimre paccyxKaeHus .
Cocranenue ¢GopMyI AUMEITUIOB.
Hanmcars ypaBHEeHUE peakiy MOTyYSHHS MOTUCTUPOIIA
CocraBuTth cxemy «Knaccudukaius norumMepoB»
JAudpepeHunipoBaHHbIi 3a4eT 1
Bcero yacoB ayiuTopHO# Harpy3ku 130
Yacel caMOCTOSTEIIbHON PabOThI 65
Hroro 195

Jis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Celylomue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIHN (BBIMOIHEHUE JIEATENBHOCTH 10 00pa3Ily, HHCTPYKLIMHU WJIH 110/T PYKOBOZCTBOM)

3. — IPOAYKTUBHBIH (TUTAHWPOBAHUE U CAMOCTOSITEIILHOE BBITIOTHEHHE ICATEIILHOCTH, pEIIeHNe TPOOJIEeMHBIX 3a71aq)
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3. YCJIOBHS PEAJIM3AIIMY YYESHOM JJUCITUITIIMHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY

o0ecreyeHNIO

Oo6opynoBanue jadopaTopuu U pado4ux MecT J1a00paToOpuu:
—  IOCAJ0YHBIE MECTA M0 KOJIMYECTBY 00yHarOIUXCsl;
—  pabouee MeCTO MpernoaaBaTes;

—  XMMHYECKas Mocy/a;

—  BBITSDKHOM 1IKad;

—  MydenbHas Meys;

—  CyWIWIbHBIN mIKad;

—  AHAJIIUTUYECKUE BECHI;

—  JIUCTUJUISATOP;

—  (hOTORNEKTPOKOIOPUMETPHI;
—  TOpEeNKH (CIIUPTOBKHU)

—  DJEKTPOIUIUTKHU;

— XUMHUYICCKHUC PCAKTHBEI.

3.2. UudopmanmnonHoe odecnevyeHne o0yueHust

OCHOBHBIE UCTOYHUKH

1. Ton penaxkuueii O. C. 'abpuensna. Xumusi: yueOnuk. — M., 2017
2. Tabpwonsan Xumusa.CIIO.- M.:Akagemusi, 2014.

JIONMOJIHUTEIbHbIE HCTOYHUKH:
1. T'abpuensa O. C., OctpoymoB U. I'., Cnankxo C. A. Xumus: mocodue st
noArotoBku k EI'D: y4eb. mocobue st CTyI. yupexkaeHuu cpen. mpod.

obOpazoBanus. — M., 2014.
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2. T'abpuensn O. C., JlpicoBa I'. I'. Xumus. Tectsl, 3aaun U ynpaxHEHHS:
yae0. mocodue i CTyA. ydpexiaeHuil cpen. mpod. obpazoBanus. — M.,
2014.

3. Epoxun FO.M. CO0pHHK TECTOBBIX 3aJaHHI MO XUMHUU: y4ueb. mocodue s

CTyn. YapexaeHuit cpen. npod. oopazoBanus. — M., 2014.

HuTepHeT pecypcebi:

1.http//www.chem.msu.su/rus/elibrary- DnekTpoHnas OMOIMOTEKA 11O XUMHH.
2.http//www.chemistru/ssu.samara.ru.- Opranudeckas XUMHSA. JICKTPOHHBIH
Y4EOHUK 110 XUMHUH.

3.http//www.hemi.nsu.ru-OcHoBbl ~ XMMHHK:  00pa3oBaTEeNbHBIA  CalWT  JyId
IIKOJIbHUKOB U CTYICHTOB.

4.http//all-narod.ru-3aHrMaTenbHass XUMUS: BCE O METaJlJIax.
5.hemi/nsu/ru-«OcHoBBI XUMUK» DIEKTPOHHBINA YICOHUK.
6.alhimikov/net-«OcHoBbl 00IIEH W HEOPraHWYECKON XHUMHUU» DIIEKTPOHHBIN

y4eOHUK.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM JUCIUILINHBI
KoHTposib M omeHKa pe3ylbTaToOB OCBOCHMS YYEOHOH AMCLUMIIMHBI OCYLIECTBIISIETCA IMPENOJAaBaTElIeM B IPOLECCE MPOBEACHUS
MPAKTUUECKUX 3aHATHI U 1a00paTOPHBIX padOT, TECTUPOBAHHUSA, a TAKXKE BBINOJHEHHUS OOYUYAIOIUMUCS WHANBUAYAIbHBIX 3aJaHUM,

ITPOCKTOB, HCCJIC,Z[OBaHHﬁ.

Pe3yabTaThl 00yuyeHus

(OCBOCHHbIe YmMeEHus, yCBOCHHBIC 3HaHI/Iﬂ)

®opMBbI KOHTPOJIS U OLlEeHKH
pe3yJibTaToB 00y4eHHs

1

2

YMmerh:

Ha3bIBaTh U3YYCHHBIC BCIICCTBA 110 TpHBHaHLHOﬁ nIn
Me)KHYHapOHHOﬁ HOMCHKIIATyp¢C

YCTHBIH OIPOC, BBINOJHEHHE
WH/IMBUYaJIbHBIX 33/1aHUH, MTUCbMEHHBIE
POBEPOUYHBIE PAOOTHI.

pabortath ¢ 1abOpaTOPHBIM 000PYIOBAHUEM

nabopaTopHbie pPaOOThI, BU3YyaIbHBIN
KOHTPOJTb

ONpCACIIATh BAJICHTHOCTb U CTCIICHDb OKHUCJICHUA
XUMHUYCCKUX 3JICMCHTOB, THII XUMHYECKOH CBS3HU B
COCAUHCHUAX, 3apsa]] NOHA, XapaKTCP CPCAbl B BOAHBIX
pacTBOpax HCOPraHNYCCKUX U OPraHUYICCKHUX
COCOAUMHCHUAX, OKHUCIINTEIIb U BOCCTAHOBUTCIIb,
MPUHAJIC)KHOCTE BCUICCTB K pa3HbBIM KjiacCaM
HEOPTaHNUYCCKUX U OPTaHUYCCKUX COe,ZII/IHeHI/Iﬁ

BBIITOJITHCHHUEC WHIAWBHUAYAJIbHBIX SaI[aHPIfI,
NMUCbMCHHBIC TPOBCPOUHBIC paGOTBI,
MPAKTUYCCKUC 3aHATUA

XapaKTEPU30BaATh JICMCHTBI MAJIBIX IIEPUOJO0B I10 UX
nonoxxenuto B [lepmognueckoii cucreme [1.1.
Memnzeneena; o0IHe XUMUIECKHE CBONCTBA METAIIIOB,
HCMCTAJIJIOB, OCHOBHLIX KJIACCOB HCOPraHNYCCKUX U

YCTHBIN OIPOC, BHIMTOJTHCHHE
WHIMBUTYAIbHBIX 33JIaHUH, TMCEMEHHBIC
MIPOBEPOYHBIC PAOOTHI, 3aTIOTHEHUE
TaOIUL[BI
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OPTraHUYECKUX COCAMHCHHI; CTPOCHNE U XUMHUYECKHE
CBOMCTBA M3yYEHHBIX HEOPTAHMYECKUX U OPTaHUYECKHUX
COCTUHEHUN

00BSACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOEHUS, IPUPOLY XUMUUECKOU CBSI3U (MOHHOM,
KOBaJIEHTHOM, METAJUINYECKON U BOAOPOIHOMN),
3aBUCUMOCTBb CKOPOCTH XMMUYECKON PEAKLIUU U
IIOJIOKEHNE XMMUYECKOTO PABHOBECHUS OT Pa3JIMYHBIX
dbakTopoB

YCTHBII OTPOC, BBIOJHEHNE
WH/IMBUYaJIbHBIX 33/1aHUH, TUCHMEHHBIE
MPOBEPOYHBIEC PAOOTHI.

BBIIIOJIHSTh XUMHUYECKUI SKCIIEPUMEHT 10
pPacno3HaBaHUIO BAKHEUIINX HEOPTAHUYECKUX U
OPraHUYECKUX COCTUHEHUIN

3aImTa Ja00paTOPHBIX padoT,
BU3YQJIbHBIA KOHTPOJIb, BBITOJHECHHE
NPaKTUYECKUX paboT

IIPOBOJIUTH CAMOCTOSITEIIbHBIA ITOUCK XUMUYECKON
MH(pOpPMaIUHU C UCTIOIB30BAHUEM PA3IMYHBIX UICTOYHUKOB
(Hay4HO-TIONYJIIPHBIX U3aHUM, KOMIBIOTEPHBIX 0a3
JIAHHBIX, pecypcoB MHTepHeTa); NCIOIb30BaTh
KOMITbIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKH U Mepeiaun
XUMHUYECKON MH(OPMAIUK U €€ MPEICTABICHHS B
pa3In4HbIX popmax

COOO0ILIEHNS, IPE3EHTALUN

pelaTh pacyeTHbIE 33Ja41 110 XUMUYECKUM (opMysIaM U
YPaBHEHUSAM

pemiCHucC 3a1a4

3HATh:

OCHOBHBIC XUMHWYECCKHE ITOHATUA

YCTHBIN OMPOC, BHITIOJHEHUE
VHIUBUIYAIbHBIX 3aJJaHUI, XUMHUYECKUI
JITUKTAHT

OCHOBHBIC 3aKOHBI XMUMHH

YCTHBIHN OIPOC, BHIMOTHEHHE
WHWBUIYAIIbHBIX 3a/1aHUH, 3aTI0THEHHE
TaOJIULIBI.

OCHOBHBIC TOPUHU XUMHUH

YCTHBIHN OIPOC, BHIMOTHEHHUE
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WHIUBHUIYAJIbHBIX 33JIaHUN

BaKHEHIIIHNE BCIIECCTBA U MAaTCpHUaJIbL

BBIIIOJIHCHHUEC HWHAWBHUAYAJIbHBIX SaﬂaHHﬁ,
3aIll0OJIHCHUEC Ta6J'II/II_[I)I

F'OCYIAPCTBEHHOE BIOI)KETHOE [TPO®ECCUOHAIBHOE OBPA3OBATEJILHOE YUPEXIEHUE CAMAPCKOI OBJIACTU

«CAMAPCKUI TOPTOBO — SKOHOMMWYECKHI KOJUIEJXK»
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TEMATHYECKHWH IVIAH
YTBEPXIAIO

3amectuTenb AUpeKTopa mno YP
A. A. Pomanymiko
« » 20 T

M0 JUCHUIUIMHE XUMHS
no cneruanbHocTH  15.02.01 «MoOHTaX M TeXHUYECKAast SKCIUTyaTallisl POMBIIIJIEHHOTO 000PYI0BaHUSD.
npenojasarens MepkypbeeBa Mpuna Hukonaesna
MakcumanbHas Harpy3ka cryaeHta 117 gac
CamocrosrenbHas padora cryneHta 39 qac
AYyIUTOPHBIX 3aHATUN B COOTBETCTBUH C YU€OHBIM IUTAaHOM: 78 yac

TeopeTHudeckue 3ausatust 54  yac

nabopaTopHbie paboTer 12 yac
NpaKkTUYECKUe 3aHsATus 12 Jac
KOHCYJBTAIINH 110 KypCOBOM paboTe (IIPOeKTY) yac

Bun npomexxyTouHoii artectanuu (3K3aMeH, 3a4€T, AuddepeHunpoBannblii 3au€t)  nuddepeHIupoBaHHbIN 3aueT

TeMaTuueckuil MIaH COCTABJICH B COOTBETCTBUHU C PabOYUM YYEOHBIM IUIAHOM, YTBEPXAEHHBIM JUPEKTOPOM OT  « » 20 r. Ha
2017/2018y4eOHbIii rox

Kypc 1, rpynna 1 mex 1.

Paccmotpen u yrBepka€H Ha 3acenanuu 111K , mpoTokoit Ne . oT «_ » 20 r. IIpencenarens ITIK (noonucv)
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IIpoBepeno MmerogucTom

« »

20

Ne KounyecTBO 4acoB Bupn 3ansaituss | CpeacrBa o0y4uenust CamocrosiTesibHasi padoTa
ypoka HanmenoBanue Tem CTyJAeHTa
Bcero | Teop. | Ilpakr. Conep:xxanue padorsl | Kou-Bo
4acoB
1 2 3 4 5 6 7 8 9
Pazges 1..ccoievinninnnnnens
Tema 1.1..............
HTtoro: * * * *

Cnucok JuTeparypsi:
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KoanuyecTBO 4acoB

CamocrosiTesibHasi padoTa

ypoka HaumeHoBaHue TeM Buj 3ansaTus CpencrBa CTY/IEHTAa
Bcero | Teop. | Ilpak. o0yuyeHust Conep:xkanue padboTbl Koua-Bo
4acoB
1 2 3 4 5 6 7 8 9
Pasjnen 1. Heoprannueckas xummus 46 34 12
Tema 1.10cHOBHBIE IOHATHS U 3aKOHBI 6 6
XUMUH.
1 OCHOBHbBIE NOHITHUS XUMHH. 1 koMmOuHMpoBaHHbI | JI-1 ¢ 6-9
2 [IpocThie U CIIOXKHBIC 1 koMOuHupoBauHselii | JI-1 ¢ 9-10 3anonHeHue TabIuIbI 1
BEIIECTBA. «OCHOBHBIC 3aKOHBI XUMHUH)
3 XUMUYECKUE 3HAKU U 1 koMOunupoBansbiii | JI-1 ¢ 10-11
(hopMyIIBI.
4 OTtHOocuTeNnbHAs aTOMHAS U 1 koMOunupoBanubiii | JI-1 ¢ 11-14 Haxoxaenne MoseKysipHOR 1
MOJIEKYJISIPHAST MACCHI. [epunonnueckas Macchl
crcTeMa 3JI€MEHTOB
J.M.Menneneena
5 OCHOBHBIE 3aKOHBI XUMHHU. 1 koMOuHHupoBauHbd | JI-1 ¢ 14-16,
[Inakar
«KonuiecTBeHHbIE
BEJTUYHHEI B
XUMUI
6 Pacuetrnrlie 3agaun 1 koMmOunupoBanubii | JI-1 ¢ 17 Pemenue 3agau 1
Tema 1.2 [lepnoanueckuii 3aK0H U 6 6
[Teproandeckast cucTeMa XUMAYIECKUX
anemenToB J[.. Menaeneera u
CTPOCHHE aTOMA.
7 Ilepuognueckuii 3axon JI.U. 1 KomOunupoBanubiii | JI-1 ¢ 18-19

Menpeneena
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8 [Tepuoanyeckast Tabmuia koMOuHUpoBaHHbIA | JI-1 c20-22 Coobmenne «Ku3ub u
XUMHUYECKUX HIIEMEHTOB. [Iepuoanueckas nesrenbHocTh J[. 1.
CHCTEMa JIEMEHTOB | MeHeneeBa»
J.M.MenneneeBa
9 CrpoeHue aToma. komOunupoBanubiii | JI-1 ¢ 22-24, nakar
«CTpoeHue aroma
10 CrtpoeHue 3J1eKTPOHHBIX koMOuHUpoBaHHBIA | JI-1 ¢ 24-26, Tutakat | 3amonHEHHE TaOIUIBI
000JI04eK. «DIeKTpOHHAS «XapakTepHucTuka
opOuTaIBY 3JIEMEHTOBY
11 DNEeKTPOHHBIE koMOuHUpoBaHHbIA | JI-1 ¢ 26-27, miakar
KOH(UTYypaIiu aTOMOB. «INEeKTpOHHAs
KOH(UTYpauus
aToMa yriepojia»
12 3HaueHNe MEePUOINIECKOTO KOMOMHHUPOBAHHBI [TocTpoenue MeKTPOHHBIX
3aKOHa. (dhopmys aTOMOB
Tema 1.3 CtpoeHue BemiecTsa.
13 HNonHas xumnueckast cBs3b. koMOuHMpoBaHHb | JI-1 ¢ 29-31, muiakar
«XuMHUECKast
CBS3bY»
14 KoBanenTHast xummnueckas koMOuHUpoBaHHbNA | JI-1 ¢c31-36 Ornpezenenne BUI0B
CBS3b. XUMHUYECKOMN CBS3U.
15 ArperatHoe COCTOSIHUE koMOuHMpoBaHHbld | JI-1 ¢ 40-45
BEILIECTBA.
16 JlucnepcHbIE€ CUCTEMBI. komOuHupoBaHubil | JI-1 ¢ 48-53 3anonHeHne TabIuIbl
«/lucniepcHble CUCTEMBI»
17 [IpaxkTnueckoe 3ansTue Nel MPaKTHYECKUI JI-1 ¢ 234
[Tonyuyenue aucnepcHbIX
CHCTEM.
18 [IpakTrueckoe 3ansiTue Ne2 MPAaKTUYECKU I JI-1 ¢ 234 Pemienue 3agau

N3ydenue cBOMCTB
JIMCTIEPCHBIX CUCTEM.

Tema 1.4 Boga. PacTtBopbl.
3JI€KTpOJII/ITI/I‘IeCKaSI JAUucconuaius
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19 Bopa. PacTBopsl. komOunupoBanubiii | JI-1 ¢ 54-56
20 PactBOopuMOCTH BelecTs. koMmOunupoBanubii | JI-1 ¢ 56-58 3anojiHeHne Ta0IUIIbI
«XapaKkTEepPUCTHUKA BEIECTB
21 DIEKTPOUTHI U koMmOunupoBanubiii | JI-1 ¢ 59-60
HEDJICKTPOJIUTHI.
22 Teopus 2IEKTPOIUTUUECKON komOunupoBanubii | JI-1 ¢ 60-63 3anogHeHrne TaOJIHIIbI
JMCCOLIMAITUH. «DIIEKTPOIUTHI U
HEDIICKTPOIUTHDY
23 [TpakTuyeckoe 3ansTre Ne3 MPAKTUYECKUN JI-1 ¢ 243-244
[IpuroTtoBneHue pacTBOPOB
3aIaHHON KOHILIEHTpaluu
24 [TpakTrueckoe 3ansTue Ned MPaKTHYCCKUI JI-1 ¢ 243-244 Pemenue 3amau
[IpuroroBneHue pacTBOpOB
3aJIaHHOM KOHIIEHTPAlUU
Tema 1.5 Knaccuduxarms
HEOPraHMYECKUX COSAMHEHUN U UX
CBOMCTBA.
25 Kucnorsl u ux cBOMCTBA. KoMOuHMpoBaHHbI | JI-1 ¢ 68-71
26 OCHOBHBIE CIIOCOOBI koMOuHMpoBaHHbld | JI-1 ¢ 71-72 3anonHenue TabIUIBl  «
MIOJTY9CHUST KHCJIIOT. MuHepanbHbIe KHCIIOTEHI
27 OcHOBaHMsI ¥ UX CBONMCTBA. koMOuHupoBaHHbiil | JI-1 ¢73-75
28 OcHOBHBIE CTIOCOOBI koMmOunupoBanubii | JI-1 ¢ 75-77 OcymiecTBuTe 1ETH
MIOJIy4eHUs] OCHOBAaHUM. peBpaIieHui
29 Comnu 1 X CBOWCTBA. koMOuHMpoBaHHbIA | JI-1 ¢ 77-82
30 .OKcuabl ¥ UX CBOICTBA. koMOuHMpoBauHbld | JI-1 ¢ 87-92 Pemenue 3amau
31 JIaGoparopnas pabota Ne 1 nabopaTOpHBIH Meroauueckue

HUccnenoBanne cBOUCTB
KUCIOT.

yKa3aHus, Iocyaa,
PEaKTHBBI, IJIaKaT
«IIpaBuia o
TEXHUKE
0€30MaCHOCTH IIpU
pabote B KaOMHETE
XUMHUN
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32 JlaboparopHast pabota Ne 2 n1abopaTopHbIi MeTtonudeckue 3anoHeHne TaOIUIIBI
HccnenoBanue CBOWCTB ykazaHwus, nocyna, | «Kimaccudukarms
COJIEH U OCHOBAHUI. pEaKTUBBI HEOPraHUYECKUX BEIIECTBY

Tema 1.6 XumMuueckue peakiuu 4

33 Knaccudukanums 1 komOunupoBansbiii | JI-1 ¢ 93-95
XUMHAYECKHX PEaKIUi

34 DK30TepMUYECKUE U 1 koMOuHUpoBaHHbI | JI-1 ¢ 96 Pemrenue 3amau
SHJIOTEPMHUYECKUE PEAKIIHU

35 OxucanTenpHo- 1 komOunupoBanubiii | JI-1 ¢ 97
BOCCTAHOBUTEIILHBIC
peaknuu

36 Mertoa 37eKTPOHHOTO 1 koMOuHMpoBaHHbll | JI-1 ¢ 97 Onpenenenue crenenen
OanaHca. OKHCIICHHSI

37 JIaboparopHas pabota Ne3 nabopaTopHbIit Meroaunueckue
BrimonHenue pa3nu4HbIX yKa3aHus1, Iocy/a,
TUIOB XMMUYECKHUX pEaKIuil. PEaKTHUBbI

38 JIaGoparopHas pabota Ned na0opaTOPHBIN Meronuueckue Pemenue 3anau
BrimonHeHne pa3nnyHbIX yKa3aHwus, ocy/a,
TUIIOB XMMHUYECKHUX peaKuil PEaKTHUBbI

Tema 1.7 Metasuibl 1 HeMeTaJlIbI. 4

39 Knaccugukaius Metanios. 1 komOuHupoBansbiii | JI-1 ¢ 110-111

40 XUMHUYECKHE CBOMCTBA 1 koMOuHMpoBauHbd | JI-1 ¢ 111-113 KpoccBopa «Metamib
METaJUIOB.

41 Hemeramnsl. OcoberHOCTH 1 koMmOunupoBanubii | JI-1 ¢ 120
CTPOEHUS aTOMOB.

42 CBOIICTBa TaJIOTEHOB. 1 koMOuHMpoBaHHbIA | JI-1 ¢ 121-123 KpoccBopa «Hemeramnb»y

43 JlabopaTtopHas pabota No5 n1abopaTOPHBIN Meroandeckue
HccnenoBanue o0mmx yKa3zaHus, ocy/a,
CBOWCTB METAJJIOB. PEaKTHUBbI

44 JIaGopatopHas pabota Ne6 nabopaTOpHBIH Mertoauueckue 3anonHeHHe TaOIHIIBI
UccnenoBanue o6mux yKa3zaHus, nocyga, | «CpaBHEHUE CBOMCTB
CBOWCTB METAJJIOB. PEaKTUBbI 3JeMEHTOB-METAJIOB U

HEMCTAJIJIOB»
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45 [IpakTnueckoe 3ansatue Ne 5 1 MIPaKTUYECKUM JI-1 c 244
[Tonyuenue, cobupanue u
pacro3HOBaHUE TA30B
46 [IpakTrueckoe 3ansTue Ne 6 1 MPaKTHYECKUI JI-1 ¢ 244-245 Pemenue 3amau
Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4.
Pa3nen 2. Oprannyeckasi XuMus 32 20 12
Tema 2.1 OCHOBHBIE IOHATHS 4 4
OpPraHUYECKON XUMUU U TEOPHS
CTPOCHHS OPraHUYECKUX COCTMHEHUM.
47 [Ipenmer oprannyeckoit 1 komOunupoBanubiii | JI-1 ¢ 134-135
XUMHH
48 CpaBHEHHE OPTaHHUYECKUX 1 koMOuHMpoBauHbld | JI-1 ¢ 134-135 3anoaHeHre TaOIUIIbI
BEIIECTB C «Knaccudukarus BemecTs»
HEOPTraHNYECKUMH.
49 Teopus crpoenns 1 koMOuHupoBanubiil | JI-1 ¢ 135-136
OPraHNYeCKUX COCTUHEHUHN
A.M. byrneposa
50 OCHOBHBIE TTOI0KEHUSI 1 koMOuHHupoBauHbd | JI-1 ¢ 136-139 Coobmenne «XKu3up u
TEOPUU XUMHUYECKOTO JeSITeTbHOCTD
CTPOEHHUS. A.M.bytnepoBa»
Tema 2.2 YraeBonopoas! 1 UX 8 6 2
MIPUPOIHBIE HCTOUHUKH.
51 AJIKaHEI: TOMOJIOTHYECKU T 1 koMOuHMpoBaHHbI | JI-1 ¢ 152-156,
psia, HOMEHKIATYypa. miakaTt «CTpoeHue
MOJIEKYJT METaHa U
JTaHa»
52 XUMHYECKUE CBOMCTBA 1 koMOuHMpoBauHbIA | JI-1 ¢ 151-152 Cocranenue hopmyi
QJIKaHOB. YTJIEBOOPOIOB
53 AJIKEHBI: TOMOJIOTMYECKHH 1 komOuHupoBanueiii | JI-1 ¢ 161-162,
psia, HOMEHKIATYypa. «Ctpoenue
MOJIEKYJIbI
ITUIICHA
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o4 XUMHUYECKHEe CBOMCTBA koMOuHMpoBanHbld | JI-1 ¢ 158-161 Ocy1ecTBieHUE IETOYEK
QJIKCHOB. peBpalieHui
55 AJIKHUHBI: TOMOJIOTUYECKUM komOunupoBanssiii | JI-1 ¢ 170-171,
psia, HOMEHKIATypa. wiakat «CtpoeHue
MOJIEKYJIBI
alleTHIICHA
56 XUMHUYECKUE CBOMCTBA koMOuHUpoBauHbi | JI-1 ¢ 167-170 Cocrasnenue Gpopmyi
QJIKTHOB. yTJI€BOJIOPOIOB
57 [IpakTrueckoe 3anstue Ne 7 MPAaKTUYECKUI Komneknus
O3HakoOMJICHHE C o0pasioB
KOJIJICKIHEH 00pa3ioB
HedTH.
58 [IpakTrueckoe 3ansitue Ne 8 MPAaKTUYECKUI Komeknus Pemenue 3agau
O3HakoMJIEHHE C o0pas1oB
KOJUIEKIIMEH Kay4yKOB
Tema 2.3 Kucnoponoconepxaiune 12
OpPTaHUYECKHE COCTUMHEHMSL.
59 [TonsTHE O MpEEIBbHBIX komOuHupoBanubiii | JI-1 ¢ 185-190
OJTHOATOMHBIX CITUPTAX
60 XUMUYECKUE CBOKCTBA koMOuHUpoBaHHbNA | JI-1 ¢ 185-190 Coobmienne «ITaHoJ-
JTaHoJIA. BeJIMyYaiiiee 6yaro u
CTpAIITHOE 3J10%»
61 [Toustre 06 anpaernaax. koMOuHMpoBanHbd | JI-1 ¢ 192-196
62 [TonsiTre 0 KapOOHOBBIX komOuHupoBanubii | JI-1 ¢ 197-200 Pemenue 3anau
KHCJIOTaX.
63 Knaccudukanus yrieBooB. koMOuHMpoBaHHbI | JI-1 ¢ 207-212,
TIaKaT
«Jlnucaxapuabl:
caxaposa,
MaJIbTO3a»
64 XHUMHYECKUE CBOMCTBA komOunupoBanubiii | JI-1 ¢ 208, makar CocraBieHne cXeMbl
TJTFOKO3BI. «CtpoeHue «Knaccudukarus
TJIFOKO3BI» YTJIEBOJOBY
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65 JlaboparopHas pabota Ne7 n1abopaTopHbIi MeTtonudeckue
HccnenoBanue cBONCTB yKa3aHus, oCcya,

CIIMPTOB. PEaKTHUBBI

66 JlaGopaTopHas padota Ne 8 1ab0paTOPHBIN 3anogHeHre TaOIHIIbI
HccnenoBanue CBOMCTB «CpaBHEHHE OJTHOATOMHBIX
CIUPTOB. CIIUPTOBY

67 JlaboparopHas pabota Ne9 n1abopaTopHbIi MeTtonudeckue
HccnenoBanue cBONCTB yKa3aHus, ocy/a,

KapOOHOBBIX KHCIIOT. PEaKTHBBI

68 Jlaboparopnas pabota NelO nabopaTopHbIit Meroaunueckue Pemenue 3amau
HccnenoBanue cBOMCTB yKa3aHHus, IOCy/1a,

KapOOHOBBIX KUCJIOT. PEaKTHBBI

69 [IpakTryeckoe 3ansTre Ne9 MPAKTUYECKUNA Metoanueckue
HccnenoBanue cBONCTB yKa3aHUA
YTJIEBOJIOB.

70 IIpakTryeckoe 3ansTue Ne MIPAKTUYECKUNA Metoauueckue 3anosHeHue TaOIMILIbI
10 HccnenoBanue cBOICTB yKa3aHus «MecTOHax 0K IeHHE
YTJIEBOIOB. YTJIEBOJOBY

Tema 2.4 AzoTconepxaniue
opranuueckue coenuHenus. [Toamumeps.
71 [Tonarue 06 amuHax koMOuHupoBanubiil | JI-1 ¢ 213-
216,m1akar
«CtpoeHue
MOJIEKYJTBI
AQHWJIMHA»
72 AMHHOKUCIIOTHI. koMOuHMpoBaHHbIA | JI-1 ¢216-221 Cocranenue hopmyi
JUIIETITHI0B
73 benku. CtpykTypa 6€nKoB. KoMOuHUMpoBaHHbI | JI-1 ¢ 221-224,
miakaT «CTpykTypa
Oenka.
enarypauus
Oenka»
74 IIpakTnueckoe 3anarue Nel | MIPaKTUYECKUI Meroauueckue Jonucars paccyXaeHus
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Pemenue

yKa3zaHusi, IOoCy/a,

HKCIIEPUMEHTAJIbHBIX 3a/1a4. pEaKTUBBI
75 [IpakTuueckoe 3ansitue Nel2 MPAaKTUYECKUI Metoanueckue
Pemenue yKa3aHus, ocya,
AKCIIEPUMEHTAIBHBIX 3a/a4.. pEaKTUBBI
76 JlaGopaTtopHnas padora Ne 11 1a00paTOPHBIT Meroaudeckue CocraBiieHre CXEMbI
HccnenoBanue CBOMCTB ykazaHus, nocyna, | «Kmaccuduxamms
OENKOB. PEaKTUBBI a30TCOEPIKAIINX
OPraHNYEeCKUX COCTUHEHUIN»
77 Jlaboparopnas pabota Ne 12 nabopaTopHbIit Meroaunueckue
HccnenoBanue cBOMCTB yKa3aHHus, IOCy/1a,
OEIKOB. PEaKTHBBI
78 JuddepeHnnpoBaHHbBII TecTsr Pemenue 3amau.
3auer.
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3.2. MudopmanuonHoe odecnedeHne 00y4eHust
Ilepeyenbr pexkoMeHayeMbIX Y4eOHbIX wu3aaHuid, WHTepHeT-pecypcos,

JTOMOJTHUTEIbHOM JIUTEPATYPbI
OCHOBHBIE UCTOUYHHKH:

1. I'a6puensa O.C., OctpoymoB U.I'. Xumus: yueObnuk. — M., 2013

2. T'abpuensu O.C. IlpakTukym 1o o0OIleil, HEOPraHUYECKON U OPraHUYEeCKOU
XUMUH: y49eb. mocodbue mis ctyA. cpe. mpod. yued. 3aBenenuti / 'adpuensa O.C.,
Octpoymos N.I"., [lopodpeea H.M. — M., 2011

I[OHOJ'IHI/ITGJ'IBHBIG HCTOYHUKMU.

1. T'abpuensn O.C. Xumus B TecTax, 3ajilayax, YIPaKHEHUIX: y4e0. mocodue s
ctyn. cpen. npod. yueonsix 3aBenennii / O.C. 'abpuensn, I'.I'. JIeicoBa — M., 2011
2. Epoxun FO.M. Xumus: yueonuk. — M., 2014

3. Epoxun KO.M., ®pono B.N. CO6opHuK 3amay U ynpaxHEHUW MO XUMHUH (C
TUIAKTHICCKUM MaTepHaioM): ydeO. MmocoOue Il CTYIAEHTOB CpeaH. Ipod.
3aBed. — M., 2009

4.TI'abpuensn O.C., OctpoymoB W.I'. Xumus: IlocoOue nis mocTymaromux B
BY3bL. — M., 2005

5. Tabpuensn O.C., Bonosuk B.B. Enunblii rocy1apCcTBEHHBIN 3K3aMeH: XUMUS:
CO. 3aganuii u ynpaxsenui. — M., 2004

6. l'adbpuenssa O.C. JlvicoBa I'.I'. Xumusa s mnpemnojaBaTeisi: METOIUYECKOE
rmocooue. — M., 2004

HNnTepHeT pecypcsl:

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

3.http//www.hemi.nsu.ru-OcuoBbl  XuMUU:  00pa3oBaTEeNbHBIA  CaUT  JyIs
IIKOJIbHUKOB U CTY/ICHTOB.

4.http//all-narod.ru-3aHuMaTenbHass XUMUS: BCE O METaJljIax.
5.hemi/nsu/ru-«OcHoBBI XUMUK» DIEKTPOHHBINA YYCOHUK.
6.alhimikov/net-«OcHoBbl  00IIEH W HEOPraHUYECKON XUMHUU» DJIEKTPOHHBIN
y4eOHUK.
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