OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/JUKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA
«KABAPJIMHO-BAJIKAPCKHI I'OCYJIAPCTBEHHBIA YHUBEPCUTET
M. X.M. BEPBEKOBA»
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[Tmmouesa C.B.
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Pabouas nporpamMMa yueOHON NTUCHMITIMHBI «XUMUS» pa3paboTaHa Ha OCHOBAHUU MPUMEPHOU
pOrpaMMbl y4eOHOW AMCHUILTUHBI «XUMUSD» IS TPo(ecCHOHANBbHBIX 00pa30BaTeNbHBIX Opra-
HU3aLUH, peKOMeHJ0BaHHON denepanbHbIM I'OCYJaPCTBEHHBIM aBTOHOMHBIM YUpEXIECHUEM
«DenepanbHBI HHCTUTYT pa3BUTHs oOpazoBaHusy (gaiee - PI'AY «DHPOy») B kauecTBe npu-
MEpHOW TpOrpaMMBbl IJIsi peain3alliil OCHOBHOW MpodeccHoHanbHOM 00pa3oBaTeNbHON IMpO-
rpammbl CITO Ha 6aze ocHOBHOTO 001Iero 00pa3oBaHus C MOJIYYSHUEM CPEIHETO 00IIero oopa-
3oBaHus, IpoTokoa Ne 3 ot 21 utona 2015r., peructpanmonusiii Homep penen3un Ne385 ot 23
utoiig 2015 r. ®I'AY «OUPO».

Pabouast mporpamma y4eOHON TUCIUILUTHHBI 00CYXK/IeHa U yTBepiKaeHa Ha 3acenanuu [IMK 00-
nieoOpasoBarenbHbIX auciuuima MK KbBI'Y

[Ipotokon Ne_ oT «__ » 2020 r.

IIpencenarens [IMK Konaesa @.b.
(moamuce)

Metoauct MK KbI'Y I'ynmoesa A.C.
(moamuch)

CornacoBaHo

Hayunas 6ubmuotexa KbI'Y, oT1- I'y6xxoxoBa H.A.

JC€JI KOMIIJICKTOBaHUA

(moamuce)



JIueT perucrpaumyv M3MEHEHUH.

PexBu3uThHI ara
Ne JIOKYMEHTa | BBEJICHHU
n/ ConeprxaHue n3MEHEHHUS 00 yTBepxie- S
i HUU U3MEHE
W3MEHEHUS HUS
AKTyanusupoBaHa pabouasi mporpamma [TpoToxon 3a-
cemanust Nel
MK © -
1 HI/II/I u X;SI\/I’IEO 29.09
| . 2016
— Ouomnoruue-
CKUX JTUCITU-
TUTHH
MMOSACHUTEJIBHAA 3AIINCKA
A03.2. n3naraercs B CJICIYIOIICH PEIaKIHH: ... , C
yueToM [IpuMepHOK OCHOBHOM o0OpasoBarenbHON
MpOrpamMMBbl  CPEJIHETO ob1ero o0Opa3oBaHus,
0J100peHHOI pernieHneM ¢eaepaTbHOro yueOoHo-
METOMYECKOr0 OOBEAMHEHUS IO 00IIIEMY 00pa30BaHUIO
(mpotoxkoi ot 28 utons 2016 r. Ne 2/16-3).
(lanee 1Mo TEKCTY IpOrpaMMbl)
PE3YJIbTATHI OCBOEHIS YUEBHOI TIpoTokon 3a-
JUCHUITJIMHBI ceganus Nel
MK dapma-
2. OcBoeHne copaepkaHusi y4eOHOW TUCIMIUIMHBI ITUU ¥ XUMHKO 28':38

«Xumusy, o0ecreynBaeT JTOCTUKEHUE CTYACHTaMH clie-
JYIOIUX Pe3yNbTaTOB:

NMPpECAMCTHBIX!

n3jaracTtcsa B CJlC,Z[y}OLLICﬁ peaaKIru:

e chopMUPOBAaHHOCTH COOCTBEHHOM
XUMHUYECKOH WH(pOpMAIUY, MOTyd4aeMOl M3 pa3HBIX HC-
TOUHMKOB. ...t utttntentatentententetenteneeneaneneenann

(manee 1o TEKCTY IPOrpaMMBI)

PEKOMEHJIYEMAS JINTEPATYPA
Jl1st CTYyIeHTOB:
N3naraercs B ciienyromieil peaakiuu:

110

— OmoJiornye-
CKUX OUCIIH-
IIJIMH




I'a6puensu O.C., OctpoymoB W.I'. Xumus: yueo-
HUK JUISI CTYACHTOB NpPO(ECCHOHATBHBIX 00pa3oBaTEib-
HBIX OpraHU3allii, OCBaWBAIOUIMX MPOQPEcCUu U CIELHU-
anmpHOCTH CIIO. — M., 2017

INabpuensu O.C., OctpoymoB WN.I'. Xumwms mis
npodeccuii ¥ CHENHATBHOCTEH €CTECTBEHHO-HAYYHOTO
npoduns: yd4eOHUK ISl CTYIEHTOB NMPOQECCHOHATHHBIX
00pa30oBaTeNbHBIX OpPraHHU3AIMi, OCBAMBAIOIINX Mpodec-
CHH U CHEIUATBHOCTH
CIIO. - M., 2017

la6puensu O.C. u ap. Xumus. [Ipaktuxym: yueo.
mocoOue i CTYACHTOB MPOQeCCHOHATBHBIX 00pa3oBa-
TeJbHBIX OpTaHHU3alfii, 0OCBAUBAIOIIUX MPOQeccuu u cre-
muanpHocTu CIIO. —M., 2017

INabpuensu O.C. u np. Xumusi: nocodbue 1isi MoA-

rotoBku K EI'D: yue0.
nocobue g CTYACHTOB NpodeccCHOHaIbHBIX 00pa3oBa-
TEJIbHBIX OPraHU3alMi, OCBAUBAIOIINX MPOPECCUU U CIie-
nuansHoctu CIIO. — M., 2017

I'a6puensu O.C., JIsicoBa I'.I". Xumus. TecTsl, 3a-

Jlauy ¥ yIpakKHEeHus: yueo.
nmocodue Mg CTYAEHTOB NpodeccrHoHambHbIX 00pa3oBa-
TEJIbHBIX OpraHM3aluil, OCBAaUBAIOIIUX IPOQPEecCcuu u cre-
nuaiasHocTu CIIO. — M., 2017

Epoxun IO.M., Kosanesa N.b. Xumus mns npo-
(eccuit u cienuanbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-
HayyHOro mnpo¢uieil: yueOHMK JUisl CTYAEHTOB mpodec-
CHOHAQJIBHBIX 00pa30BaTENbHBIX OpTaHM3allni, OCBaWBa-
folux npogeccun u cneunanbHoctu CI10.— M., 2017

(manee 1o TEKCTy NpOrpaMMbl)

Jns nmpenogaBareneit

N3naraercs B clienyromieil peaakium:

06 ob6pazoBanuu B Poccuiickoii @enepanun: gpenep.3akoH OT
29.12. 2012 Ne 273-®3 (B pen. DeaepanbHbIX 3aKOHOB OT
07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, or
02.07.2013 Ne 170-®@3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®@3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot
27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMH DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne
145-®3, Bpen. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

nporpaMMax —Ha ocHoBe IIpumMepHoil ocHOBHOI 06pa3o-
BaTEILHON MPOrPaMMbI CPEAHETO 00IIero oOpa3oBaHus C




yuetoM  mpodwmwist npodeccuoHATBHOTO 00pa3oBaHus,
ocBauBaemorr mpodeccun IIIIKPC wunm cnenumanbHOCTH
M[IICC3.

[Ipuka3z MunuctepcTBa oOpazoBanust 1 Hayku PO ot 31
nekabpst 2015 r. N 1578 "O BHecenun umeHeHui B (e-
JepaJIbHBIA TOCYJIapCTBEHHBIH 00pa30BaTEIbHBIA CTaH-
JapT cpemHero oOIIero o0pa3oBaHUs, YTBEPIKICHHBIMA
nprka3oM MuHHUCTEepCcTBa 00pazoBaHus U Hayku Poccuii-
ckoit @enepaunu ot 17 mas

2012r.N413"

[Ipumepnass ocHOBHas oOpa3zoBaTelbHass MIpPOTrpaMMa
cpenHero o0miero oOpazoBaHus, OJOOpPEHHAS] PEIICHUEM
denepanbHOro y4eOHO-METOAMYECKOTO OOBEIUHECHHUS 110
ob6imemy obpazoBanuto (mpotokos ot 28 urons 2016 r. Ne

2/16-3).

CrnankoB u np. Xumus uis Ipodeccuii u crienu-
QIBHOCTEH TEXHUUYECKOro npoduist (3JIEKTpOHHOE MpHU-
noxenue). — M.,2017

(anee 1Mo TEKCTy MPOrpaMMBbl)

1. Ilo yueOHOMY MIaHy U3MEHEHBI Ha3BaHUS AUCLIUTLIINHBI C
OV 012 «Xumusa» nHa I1J] 02 Xumus

2. BHeceHbl U3MEHEHUS B KOJMUYECTBE 4acOB M0 MaK-
CUMaJIbHOW Harpy3ke yueOHON AUCUUIIMHB XUMUSA C
1324.na 208 Xumus c150u.Ha 208.

3.HO,[[FOTOBK8. " 3alllUTa HHAUBUAYAJbHBIX MIPOCKTOB

IIporokou 3a-
cenanns Nel
0011eo6paso-
BaTEJbHBIX
JTUCIUIINH
MK KBI'Y
Nel ot 30 aB-
rycra 2018
rojaa

30.08.2
018

IMepepaboTana auTeparypa

IIpoto-

KOJI 3aceaHus
LK
obmeoOpazoBa-
TEJBHBIX JTUC-
numind MK
KBI'Y

Ne 1 ot
30.08.2019r.

30.08.
2019

epepaboTaHa JuTeparypa

IIpoto-
KOJI 3aceTaHus

02.09.
2020




UK
o0meobpa3oBa-
TEIBHBIX JTAC-
numina MK
KbI'y

No 1 or 2 cen-
Ts10pst 2020r.
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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATLINHBI

IJ1.02 XUMUA

1.1.006s1acTh IpUMEeHeHUs1 pado4ei NPOrpaMmbl

Pabouast mporpamma yueOHON AUCIUTUIHHBI « XUMUS SBISETCS YacThIO MIPOTPAMMBI TOJATOTOB-
KM clienuanucToB cpeanero 3BeHa B coorBercTBuu ¢ OI'OC cnenmansHoct CIIO 33.02.01-
®apmanus

PaGouast mporpamma y4eOHON AMCHMIUIMHBI MOXET OBITh MCIIOJIB30BaHa JIPYyrdMU Hpodeccro-
HATBHBIMU 00pa30BaTEIbHBIME OPTaHU3ANUSIMH, PEATU3YIOITUMHI 00pa30BaTEIBHYIO TPOTPAMMY
cpennero oomro obpazoBanus B npeaenax ocsoeHus [IIICC3 CITO na 6a3e 0CHOBHOTO OOIIETro
o0Opa3oBaHusl.

1.2. MecTo y4yeOHOH TMCHMILUIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKHU CIEHHATHCTOB
cpeaHero 3BeHa.

[TpodunpHas qucIUIUIMHA 00IIe00pa30BaTEILHOTO ITUKIIA.

1.3. Heau u 3a1a4¥ TUCHHUIUVIMHBI — TPeOOBAHUA K Pe3yJIbTATAM OCBOEHHUSI Y4eOHOW auc-
IUIIMHBI:

Menn:

- ¢opMUpOBaHHE Y O0OYYAIOMIMXCA YMEHHUS OICHUBATh 3HAYUMOCTh XUMHUYECKOTO 3HAHUS IS
Ka’KJIOr0 4EJIOBEKA,

- ¢dopMupoBaHUEe Y 00YYaIOIIUXCS [IEJIOCTHOTO MPEACTABICHHUS O MUPE U POJIU XMMUHU B CO3/1a-
HUU COBPEMEHHOUW €CTECTBCHHO-HAYYHOW KapTHHBI MHPA; YMEHUS OOBSCHATH OOBEKTBHI M IPO-
LECChl OKPYXKAIOMIeH 1eHCTBUTEIBHOCTH: IPUPOTHOM, COIMABHOM, KYyIbTYPHOU, TEXHUYECKOM
Cpebl, — UCIOJIB3YSI 111 STOTO XUMHYECKUE 3HAHMS;

- pa3BuUTHE y O0yUaIOIIUXCS YMEHUH pa3nuyath (akThl U OIEHKH, CPABHUBATH

OIICHOYHBIE BBIBOJIBI, BUIETh UX CBSI3b C KPUTEPUSIMH OILIEHOK U CBSI3b KPUTEPHUEB C
OTIpeIeIEHHOM CUCTeMOU IIeHHOCTeH, (opMyIHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO IMO3U-
U1,

- mpuoOpeTeHne 00yJaroUUMUCS OMbITa Pa3HOOOPA3HOHN JAEITeTbHOCTH, ITO3HAHUS

Y CaMOTIO3HAHUS;, KITFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCATHHOE 3HAUCHHUE IS

pa3IMYHBIX BUJOB JIEATEIHHOCTH (HABBIKOB PEIIEHUS MPOOJieM, MPUHATHS PEIIeHUI, TTOUCKa,
aHaiam3a u 00paboTku H(pOpPMAIUK, KOMMYHUKATUBHBIX HABBIKOB,

HABBIKOB H3MEPEHUMN, COTPYAHIUUECTBA, 0€30MacCHOT0 0OpaIIeHHs ¢ BEIIECTBAMH B
MTOBCETHEBHOM KU3HNU).

OcBoeHHe cojiepkaHusi Y4eOHON MUCIUIUIMHBI «XUMHS», 00eCIIeunBaeT JTOCTH)KEHUE CTYACH-
TaMHU CIEAYIOIIHNX PE3YIbTaTOB:

JUYHOCTHBIX:

— YyBCTBO TOPJOCTH W YBWKEHHS K WUCTOPUU U JOCTIIKEHUSM OTEYECTBEHHON XHMHYECKOMN
HAyKH; XUMHYECKH TPAaMOTHOE TOBEJIEHHE B MPOPECCHOHATBHON NEATeIbHOCTH U B OBITY MpHU
oOpaleHny ¢ XUMHUYECKUMH BEIIECTBAMH, MaTeprajIaMH MTPOIIECCAMH;

— FOTOBHOCTH K MPOJODKEHUI0 00pa30BaHUS M MOBBINICHUs KBaTU(UKAIMK B U30paHHOM Mpo-
(dheccroHaNBHON NIEATETFHOCTH U OOBEKTUBHOE OCO3HAHHME POJIM XUMHUYECKUX KOMIIETEHIIUN B
3TOM;

— YMEHHE UCIOJIb30BaTh JOCTIKECHHSI COBPEMEHHONW XMMUYECKON HAYKH M XUMHYECKUX TEXHO-
JIOTUH JUTsI TIOBBIIIEHUSI COOCTBEHHOTO MHTEJIEKTYAIIbHOTO Pa3BUTHs BBHIOpaHHON Tpodeccro-
HaJILHOH JIeSITENHLHOCTH,

MeTanpeaMeTHbIX:

— HCTIOJIb30BaHUE PA3IMYHBIX BUIOB MO3HABATEIBHOMN JESITEIBHOCTH U OCHOBHBIX WHTEJUICKTY-
QITBHBIX Olepanuii (MOCTAHOBKU 3a/1ayi, (OPMYIUPOBAHUS TUIOTE3, aHAIM3a U CHHTE3a, CpPaB-
HEHUs, 00OOIIECHHUs, CHCTEMAaTH3allu, BBISIBICHUS MPUYWHHO-CJICIICTBEHHBIX CBSI3€H, IMOMCKA
aHaAJIOTOB, (OPMYIMPOBAHUS BBIBOJOB) JJIsl PEIICHUS MOCTABICHHOW 3aJa4yi, MPUMEHEHHUE OC-



HOBHBIX METOJIOB TMO3HaHUs (HAOIIOEHUS, HAYYHOTO SKCIIEPUMEHTA) JUIsl U3YUSHMsI Pa3IMUHbIX
CTOPOH XMMHYECKHUX OOBEKTOB M MPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTh CTaJIKH-
BaThCsl B MpodeccuoHaabHOM cdepe;

— UCTOJIb30BAHUE PA3IMYHBIX UCTOYHHUKOB JJISl TIOJYYEHUS XUMHUECKOW MH(POPMAINH, yMEHHUE
OLIEHUTb €€ JIOCTOBEPHOCTH Il JOCTH)KEHUS! XOPOILIUX PE3yJIbTaTOB B MPOQecCHOHaNbHOM che-
pe;

NpeIMeTHBIX:

— c(hopMHUPOBAaHHOCTH MPEJCTABICHUNA O MECTe XUMHUH B COBPEMEHHOI Hay4YHOI KapTHHE MUDA;
IOHUMaHHUE POJIM XUMHUM B (POPMUPOBAHUU KPYro3opa U (GyHKIHOHAIBHOW I'PaMOTHOCTH YeJlo-
BEKa JUIsl pEIICHUs IPAKTUUECKUX 3aay;

— BJIAZICHHE OCHOBOIIOJIAralOIIMMHM XUMUYECKUMH TOHATUSAMHU, TEOPUAMH, 3aKOHAMHU U 3aKOHO-
MEPHOCTSIMH; YBEPEHHOE M10JIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

— BJIaJIeHMEe OCHOBHBIMH METOJIaMH HAyYHOT'O MO3HAHMUS, MCIOJIb3yEeMbIMU B XUMHUU: HaOJOIe-
HHUEM, OTIICAaHUEM, H3MEPEHUEM, IKCIIEPIMEHTOM; YMEHHE 00padaTeiBaTh, OOBICHATH pe3yibTa-
Thl IPOBEJCHHBIX ONBITOB M JEJaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTb HMPUMEHSTHh METOJIbI
MO3HAHUS MPU PELICHUH NTPAKTUYECKUX 33]1aY;

— c(hOpMHUPOBAHHOCTb YMEHHUS JaBaTh KOJIMYECTBEHHbIC OLIEHKU U MPOU3BOJUTH PACUYETHI 11O
XUMHAYECKHM (HOopMyJIaM U ypaBHEHUSIM;

— BJIaJIeHHE IIPaBUIAMU TEXHUKU 0€30MacCHOCTHU MPH MCII0JIb30BaHUH XUMUYECKUX BELIECTB;

— c()OpMUPOBAHHOCTH COOCTBEHHOM MO3UIMM IO OTHOILEHUIO K XUMUYECKOH MH(pOpMaluy, mo-
Jy4aeMOM U3 pa3HbIX UCTOYHHUKOB.

1.4. Kotn4yecTBo 4acoB Ha ocBOeHHe padoyeil mnporpaMMbl y4eOHOM AUCHMIIIUHBI:
MaKCUMaJIbHON ydeOHON Harpy3ku oOyuatomerocs 208 yaca, B TOM 4yucie:

00s13aTeNbHOM ayIUTOPHOM y4eOHOM Harpy3ku oOy4qaromerocs 139 gacos;

CaMOCTOSITeNIbHON paboThl oOyyatomerocss 61 yac.

CaMOCTOSITENIbHOM paboThl 00y4Jaromerocs U KOHCyIbTauuii - 61/8 yacos.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI
2.1. O0beM y4eOHO# JMCHHUIIMHBI M BUABI Y4e0HOH padoThI

Bup yueOHoit padoTbl O0bem
4acoB
MakcumanpHas ydeOHast Harpy3ka (Bcero) 208
Ob6s3aTenbHas ayIUTOpHas ydeOHasi HarpysKa (Bcero) 139
B TOM YHCIIE:
MPAKTUYECKHUE 3aHATUS 20
CaMocTosTeapbHas padoTa 00yJaromerocsi W KOHCYJIbTAIuH (BCEro) 61/8

[TpomexyTouHas aTTectanus B popme nuddepeHpoBaHHOrO 3a4eTa




HaunmenoBaHmue pa3xejioB U TEM

Conep:xanue yueOHOIro MaTepuaJia, MPaKTUYECKHE 3aHATHS, CAMOCTOATEIbHAS
padoTa CTyIeHTOB

O0beM ya-
COB

YpoBeHb
OCBOEHHU

1

2

3

4

Pasznea 1. Oprannyeckasi Xummusi.

Tema 1.1.1 Ilpeamer opranuye-
ckoil xumum. Teopusi cTpoeHus
OPraHUYecKuX coeIuHeHu

Tema 1.1.2 CTpoeHue aTtoma yrJe-
poaa. BajieHTHBIE COCTOSIHUA.

Tema 1.1.3 Knaccupukauus op-
raHHYeCKHUX COeIUHEHMUIA.

Conep:xaHue yueOHOIro MaTepuaJia

[TonsiTHe 06 OpraHM4YECKOM BEIIECTBE U OpraHnyeckoil xumuu. Kparkuii ouepk ucro-
pUU pa3BUTHSI OpraHu4eckoi XuMuu. Butanusm u ero kpyumenue. OCOOEHHOCTH CTPO-
€HUS OPraHUYeCcKuX coenHeHni. KpyroBopot yriepojia B mpupo/ie.

[Ipennocsuiku co3nanus Teopuu cTpoeHusl. OCHOBHbBIE TOJIOKEHUS TEOPUH CTPOSHUS
A.M.bytnepoBa. XuMHYECKOE CTPOEHUE U CBOMCTBA OpraHMYecKux BemecT. [1oHs-
tue 00 nzomepuu. Crnocodsl 0TOOpaKEHUsI CTPOEHUS MOJIEKYIIBI ((POPMYJIbI, MOJIENH).
3nauenue reopun A.M. bytiepoBa 15 pa3BUTHsI OPraHUYECKOW XUMHUH U XUMHYE-
CKHX IPOTHO30B.

Conep:xanue yueOHOro MaTepuaJia

DneKTpoHHOE 001aK0 ¥ OpOUTAIIb, - U p-OpOUTAIH. DIEKTPOHHBIE U 3JIEKTPOHHO-
rpadudeckre GopMyIibl aTOMa yriiepoa B OCHOBHOM M BO30YX/I€HHOM COCTOSIHUSX.
KoBanenTHas xuMuyeckast CBs3b U €€ Kilaccu(uKalus o crnocody nepeKpbIBaHUs Op-
ouraneii(c- u n-cBsa3u). [londarue ruOpunnzanuu. Pa3nuunble TUITBI THOPUAN3ALUYT U
(dhopma aTOMHBIX OpOUTAIeH, B3aUMHOE OTTATKUBaHUE THOPUIHBIX OpOUTAICH 1 NX
pacrosoKeHue B MPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM 3Hepruu. ['eomerpus
MOJIEKYJT BEIIECTB, 0OpPa30BaHHBIX aTOMaMH YIJepoja B pa3IN4HbIX COCTOSHUSX TU-
OpunM3aIum.

Coaep:xanue y4yeOHOro MaTepuasa

Knaccudukanus opraHMuecKuX BEIIECTB B 3aBUCUMOCTH OT CTPOEHUS YIIIEPOIHOM
uend. [Touarue pynxnmonansHoi rpynmnsl. Kinaccugukanus opraHMuecKux BEIIecTB
10 TUIY (PYHKIMOHATIBLHON TPYTIIIHI.

Knaccudukanus peakiuii B opranndeckoid xumun. [IoHsITHE 0 TUITaX ¥ MEXaHU3MaX
peakuii B opranudeckoit xumuu. Cyocrpar u pearent. Knaccudukanus peakiuii mo
M3MEHEHHIO B CTPYKTYpe cyOcTparta (mpucoeAuHeHNe, OTIICIUICHHE, 3aMellICHHE, H30-

2

1,2

1,2

1,2




Tema 1.1.4 OcHOBBI HOMEHKJIATY-
PbI OPraHNYeCKUX coeTMHEHUI.

MepH3aIysl) U TUIy peareHTa (paJuKalibHbIe, HYKIeO(QUIbHBIC, JIEKTPOQIILHBIC).
Peaknuu npucoenunenust (ANe AE), snumunupoBanus (E), 3amenienus (8K, 8Ne 8E),
n3oMepu3anuu. Pa3sHOBUIHOCTH peakIUil KaXk10ro TUIIA: THIPUPOBAHUE U JETUPU-
poBaHMe, FaJIOTEHUPOBAHNE U IETAIOT€HUPOBAHNE, TUIpAaTallls U AeTUApaTaLys, TU-
pOTajIOT€HUPOBAHUE U JETHIPOrajJOreHUpPOBAHUE, TIOJMMEPU3alUs U MOJUKOH/IEHC Ca-
s, neperpynnupoBka. OCOOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil B
OpraHNYEeCKON XUMUHU.

Conep:xanue yueOHOro MaTepuasia

TpuBuanbHble Ha3BaHUs. PallioHaNpHAass HOMEHKIIATypa Kak MpeAleCTBEHHUIA HO-
menknatypsl IUPAC. Homenknarypa IIPAC: npuniiunel 00pa3oBaHusl Ha3BaHUM,
CTapIIMHCTBO (PYHKIMOHAIBHBIX TPYII, HX 0003HaUeHue B npedukcax u cyddurcax
Ha3BaHWM OpraHMYECKHUX BEIECTB.

Tunwvl xumuyeckux ceaseil 8 OP2AHUYECKUX COCOUHEHUAX U CROCOObL UX pa3pbléa.
Krnaccugukanys KoBaJeHTHBIX CBSI3€H 110 3JIEKTPOOTPULIATEILHOCTH CBSI3aHHBIX aTO-
MOB, CITIOCOOY MEPEKPHIBAHUS OpOUTAICH, KPaTHOCTH, MeXaHU3MYy oOpa3zoBanus. CBs3b
MIPUPOJABI XUMUYECKON CBSA3HM C TUIIOM KPUCTAJNINYECKON PEIIETKH BELIECTBA U €TI0
¢bu3nyeckuMu cBocTBaMU. Pa3pbIB XUMUUECKOM CBSA3M, KaK Ipoliecc, 0OpaTHbIH ee
oOpa3zoBanuio. [ OMOTUTHYECKHIA U TeTEPOTUTUYECKHI pa3phIBbI CBsI3€, UX COMOCTaB-
JIeHHEe C OOMEHHBIM M JOHOPHO-aKLIENTOPHBIM MEXaHW3MaMH UX oOpa3zoBanus. [1ons-
THE CBOOOIHOTO pajuKaia, HyKJIeo(UIbHOMN U 3IeKTPOPMIEHON YaCTHIIBI.
Coepemennvie npeoCcmagieHus 0 XumMuueckOmM CmpPOeHUU OP2AHUYECKUX 6EUleCcme.
OcHOBHBIE HanpaBJICHU pa3BUTHA Teopun cTtpoeHust A.M. bytieposa. M3omepus op-
TFaHMYECKUX BEIIEeCTB U ee BUIbl. CTPYKTypHasi H30MEpHsi: MEXKIaccoBasi, yriIepoIHO-
r'O CKeJIeTa, MOJIOKEHUs KpaTHOU CBSA3M U (pyHKUIMOHAIBHOM rpynnsl. [IpocTpancTBeH-
Has U30MEpHUs: FeoMeTprUecKas U ontuueckas. [lonsTue acummeTprudeckoro eHTpa.
buonornueckoe 3HaUeHHE ONTUYECKON N30MepUU. B3anmMHoe BIMsSIHME aTOMOB B MO-
JIEKyJIaX OPraHUYEeCKUX BELIECTB. DIIEKTPOHHbIE 3PPEKTHI aTOMOB U ATOMHBIX I'PYIII B
OpraHu4eckux Mosiekynax. MHnykimoHHsi 3¢ (ekT, monoKuTeIbHbINA U OTPUIIATEIb-
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HBIH, ero ocobeHHocTH. Me3omepHsbIit 3pdexT (3 dekT conpsikenus), ero 0COOCHHO-
CTH.

Jlemoncmpayuu. Koniekiiuu opraHu4ecKuX BEIIECTB (B T.4. JICKAPCTBEHHBIX Ipera-
paToB, KpacuTelel ), MaTepraioB (MPUPOAHBIX U CHHTETHUECKUX KaydyKOB, IJIACTMACC
Y BOJIOKOH) U U3JENUN U3 HUX (HUTH, TKaHU, OTJEIIOYHbIE MaTEPHAIIbI).

Mopenu monexyn CH4, C2H4, C2H2, CeHs, CH3OH - mapocrepxHeBbie U
o0BeMHBIe. MOJIeNn OTTaIKUBAaHUS THOPUAHBIX OpOUTANICH C IOMOIIBIO BO3TYIIHBIX
mapoB. BzanMopelicTBrue HATpUs ¢ ITAHOJIOM U OTCYTCTBUE B3aUMOACHCTBUS C JUITU-
JIOBBIM 3(UPOM.

OnbIThI, MOATBEPKAAIONINE HATMYNE (PYHKIIMOHAIBHBIX TPYIIN Y COSAMHEHUN pa3iiny-
HBIX KJIACCOB.

Ilpakmuueckasa paooma Ne 1

H3roroBieHne MoJeael MOJIEKYJ OPraHMYE€CKUX BEIIECTB.

1,2

Camocmoamenvuan paboma cmyoeHmog

CamocTosiTenbHOE U3YUCHHE TEOPETHIECKOTO MaTepHaa;

CamocrosiTenbHast MOArOTOBKA JOKIAAA.

Templ TOKIa0B:

e KpaTkue cBeIeHHs TI0 UCTOPUH BO3HUKHOBEHHS M Pa3BUTHS OPTaHUYECKOM XUMHUU.

e Kusnb u nesrensHocTh A.M. Bytieposa.

e Burtanusm u ero kpax.

e PoJib OTEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUU U PA3BUTUU MUPOBOI OpraHUYECKOM
XUMUU.

e (CoBpeMeHHBIE MPEICTABIICHUS O TEOPUN XUMUIECKOTO CTPOCHUS.

1.2 IlpenenbHbIe YyIriaeBOAOPOAbI.
Tema 1.2.1AnkaHbl, CTPOEHHE,
NoJiy4ueHue.

Copep:kaHue y4eOHOro MaTepuaJa

TI'omonozuueckuii pao ankanos. llonstue o0 yrneBogopogax. Oco6eHHOCTH CTPOSHUS
MpeiebHBIX YIIIEBOAOPOIOB. AJIKaHbI KaK MPEICTaBUTENN IPEAEIbHBIX YTIEBOI0PO-
JI0B. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIBI METaHa U APYTUX aJlKa-
HOB. ['oMonoruveckuii psa u uzomepus napadguHo. HopmansHOe U pa3BeTBICHHOE
CTpOeHUE yriiepoaHou nenu. HomeHnkinarypa ajgkaHOB M aJKWIbHBIX 3aMECTUTENEH.

1,2
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Tema 1.2.2 XuMu4yecKkue CBOCTBA
AJIKAHOB

Tema 1.2.3 [IpuMeHeHnue u croco-
ObI MOJIy4YeHHsI AJIKAHOB.

Tema 1.2.4 I{ukJoaakaHbl.

du3nyuecKue CBOMCTBA AIKaHOB. AJIKaHbI B IPUPOJIC.

Coaepixanue yueOHOro MaTepuaJa

Peaknuu 8-tuna: ranmoreanposanue (padorst H.H. Cemenosa), nutpoBanue no Kono-
BaJIOBY. MeXaHu3M peakuu XJI0pUpOBaHUs aJIkaHOB. Peakuuu aeruaprupoBanus, ro-
pEeHUs, KaTATUTUYECKOTO OKUCIICHUS alKaHOB. KpeKHHT allkaHOB, pa3InyHbIe BUIBI
KpEKHMHTa, MPUMEHEHHE B MIPOMBIIITICHHOCTH. [I1ponu3 nu KoHBepcHst MeTaHa, U30Me-
pU3als aIKaHOB.

Conep:xanue yueOHOro MaTepuasia

Ob6nactu npuMeHeHus alkaHoB. [[poMbIlIUIEHHBIE CITOCOOBI MOJIYUYEHHUS ATKaHOB: MO~
JTy4yeHHUe U3 MPUPOTHBIX HICTOYHUKOB, KPEKUHT MapaduHOB, MOJIy4eHUE CHHTETHYE-
CKoro OeH3MHA, Ta3uUKALUS YIJIsl, THAPUPOBAHUE AIKCHOB. JIabopaTopHBIE CITOCOOBI
MOJIy4EHUs aIKaHOB: cuHTe3 Bropiia, nrexapOokcuinpoBaHue, THIPOIn3 Kapouia
AITIOMUHHUSL.

Conep:xaHue yueOHOro MaTepuasa

["'oMonornyeckuit psJi 1 HOMEHKJIaTypa IUKJIOAJIKaHOB, UX oomas ¢popmyna. [lousarue
0 HalpsDKeHUU 1ukia. M3oMepus HUKI0ANIKaHOB: MEXKJIACCOBasl, YIIIEPOJIHOIO CKele-
Ta, reomerpuueckas. [lonyuenue u puzndyeckue CBOUCTBA LUKIOATKAHOB. XUMUYE-
CKHE CBOICTBa IIUKJIOAIKaHOB. Crienn(uKka CBONCTB LIUKIOATKAHOB C MaJIbIM pa3Me-
poM 1HKIIa. Peakimu npucoeMHEeHus 1 paIuKaibHOTO 3aMEeIICHHUS.
Jemoncmpayuu. Moien MOJIEKysl METaHa, APYTrUX alKaHOB, pa3IMYHBIX KOHPOpMa-
Ui nukiorekcana. Pactsopenue napaduna B OeH3MHE U UCTIAPEHUE PACTBOPHUTENS U3
cmecu. [InaBnenue napaduHa 1 ero OTHOILIEHHE K BOJIE (PACTBOPUMOCTb, MIIOTHOCTD,
cmauuBaHue). Paznenenue cmecu 6€H3MH-BO/IA C TIOMOILBIO JIETUTEILHOW BOPOHKH.
I'openne Merana, nponan-0yTaHOBOW cMecH, apaduHa B YCIOBUAX U30BITKA U HEO-
cTaTKa Kuciopoza. B3pblB cmecn MeTaHa ¢ BO31yXoM U XJopoM. BoccTanoBneHue ok-
CHUJIOB TSDKEIIbIX MeTaJIIOB napaduHoM. OTHOIIIEHHE IUKJIOTeKcaHa K OpOMHOI BoJE U
pacTBOpy NepMaHraHaTa Kajusl.

1.2

1,2

1.2

Camocmoamenvnan paboma cmyoenmog
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CaMOCTOSTEIIBHOS HN3YUCHUC TCOPCTUUCCKOTO MaTCpualia,
CamMmocToSTeIbHOE pe€mi€HuE 3aaa4

1.3 HenpeneJabHble YyIiieBoa0pPoO-
AbL.
Tema 1.3.1 AJIKeHBI.

Tema 1.3. 2 AllKaJUEeHBI.

Copep:kaHue y4eOHOIr0o MaTepuaa

T'omonocuueckuil pao ankenog. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIE-
KYJIbl STUJICHA U aJIKEHOB. ['oMosioruueckuit psaa u obmias gopmyia aakeHoB. M3ome-
pus 3TUIICHOBBIX YIVIEBOJIOPOJOB: MEKKIIACCOBASI, YIIIEPOAHOIO CKEJIETa, MOJIO0KEHUS
KpaTHOM cBsi3u, reomerpudeckasi. OCOOEHHOCTH HOMEHKJIATyphbl STUICHOBBIX YTJIEBO-
JIOpOAOB, HA3BaHUSI BaXKHEUIINX paaukanoB. OU3nueckue CBONCTBA aJIKEHOB.
Xumuueckue ceolicmea ankenog. DNEKTPOPUIBHBIN XapaKTep peakiuii, CKIOHHOCTb
K peakuusM MPUCOEAUHEHUs, OKUCIeHus, nonumepusanuu. [IpaBuno MapkoBHUKOBa
U ero JJIEKTPOHHOE OOOCHOBaHHWE. Peakiuu rajoreHHupoBaHUS, TUAPOTAIOTEHUPOBA-
HUs, TUApatanuy, ruapuposannsa. Mexanusm AE-peakuuii. [lonstue o peakuusix mo-
numepusanuu. ['openne ankeHoB. Peakiyy oKuciaeHNs B MATKUX U KECTKUX YCIOBHUSX.
Peakuust Barnepa u ee 3HaueHus Juisi oOHapyXeHHsI HENpPeelIbHbIX YIIIEBOJOPOJIOB,
MIOJTyYEHUS TJIMKOJIEH.

Ilpumenenue u cnocoovt nonyuenusa ankenos. Vcnonb3oBaHre BHICOKOH pEaKIMOH-
HOM CIIOCOOHOCTH aJKEHOB B XUMUYECKOW NMPOMBIIITIEHHOCTH. [IpuMenenue stusiena u
nponuieHa. [IpoMbITIeHHBIE CTIOCOOBI TIOTYYEHUST alKeHOB. Peakiuu neruapupoBa-
HUS U KpeKUHTa ankaHoB. JIabopaTopHbIe CIIOCOOBI MOJIYYEHHUs ATKEHOB.

Conep:xanue yueOHOro MaTepuasia

[TonsTHe U knaccuuUKans JUSHOBBIX YTIEBOJOPOIOB MO B3aUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBsized B Moiekyie. OcoOEHHOCTH 3JEKTPOHHOTO U IMPOCTPAHCTBEHHOIO
CTPOEHHUSI COTPSKEHHBIX TUEHOB. [IoHATHE O M-351eKTpOHHOM cucTteMe. Homenkiarypa
JTUEHOBBIX YIeBOIOPOA0B. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB COMNPSIKEHHBIX JHe-
HOB, KaK CJEICTBHE MX AJIEKTPOHHOro crpoenus. Peakuuu 1,4-npucoenuuenus. Ilo-
nuMepu3anus 1ueHoB. CriocoObl MOMydeHUs TUEHOBBIX yTIeBOA0poa0B: padoTsl C.B.
Jlebenesa, neruipupoBaHue alKaHoB.

OcHo6Hble NOHAMUA XUMUU 6bICOKOMOJIEKYIAAPHBIX COCOUHEHUII HAa TIPUMEpPE TPO-
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JTYKTOB IOJIMMEPU3ALINN aJIKEHOB, AJIKaJINEHOB U UX IaJIOT€HIIPOM3BOAHBIX. MOHOMED,
MIOJINMEp, peaklys MOJIMMEpPU3alUU, CTENEHb MOJIMMEPU3ALNU, CTPYKTYPHOE 3BEHO.
Tunel MOITMMEpHBIX LENEH: IMHENHbIE, pa3BeTBICHHBIE, cluuTele. [loHaTHe 0 cTepeo-
peryispHbIX nonumepax. [loaumepsl TepMoIuIacTU4HbIE U TepMopeakTuBHbIE. [Ipen-
CTaBJICHHE O IUIacTMaccax M anacromepax. [lonuaTuieH BBICOKOTO U HU3KOTO JaBile-
HUs, €ro cBoicrBa U npumMeHenue. Kartamusaropsr Llurnepa-Harra. Ilonunponunes,
ero NnpyUMeHeHHe U CBOMCTBaA. ['anorenconepaiiue nojuMepsl: TeioH, MOJUBUHIII-
xyopua. Kayuyku HaTypanbHbli 1 cuHTeTHdeckue. Comnonumepsl (0yTaaueHCTUPOIIb-
HBIH Kayuyk). Bynkanuszanus kaydyka, pesuHa u 00HHUT.

Hemoncmpayuu. Monenu MOJNEKYd CTPYKTYPHBIX M IIPOCTPAaHCTBEHHBIX H30MEPOB
ankeHoB U ankagueHoB. Komneknus "Kayuyk u pezuna. JlenonnMepusanus kaydyka.
CrymieHue MIe4YHOro CoKa Kay4yKOHOCOB (MOJ104asi, OJyBaHYHKOB, (PUKYCa).

Ilpakmuueckoe paboma Ne2

KauecTBeHHBIN aHAIN3 OPTraHUYECKUX COCUHEHUN.

1,2

Camocmoamenvnan paboma cmyoeHmog

CaMocCTOSTEIIbHOE HN3YUCHUC TCOPCTUUCCKOIO MaTcpuaa,
CaMOCTOSTEIIbHOS PCHICHUC 3a/1a4.

Conep:xaHue yueOHOro MaTepuasa

Tema 1.4. AuerujieHOBbI€ yIJIEBO-
AOPOABI.

T'omonozuyeckuii psao anrkunos. INEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE AllETH-
JIeHa U JPYTUX ankuHOB. 'omMosjoruueckuil psa u obmas ¢popmyna ankuHoB. HomeH-
KJIaTypa aleTHJIEHOBBIX yIJIeBOI0poa0B. M3oMepus MexXKIiIaccoBasi, yIJIepOIHOTO CKe-
JIeTa, MOJIOKEHNS KPaTHOW CBA3H.

Xumuueckue ceoitcmea u npumenenue ankunog. OCOOEHHOCTU peakLUil MpHCcOoeIU-
HEHUs 10 TPOWHOH yriepoa-yriaepoaHoi cessu. Peakuust Kyueposa. IlpaBuiio Map-
KOBHHMKOBA NPUMEHUTENBHO K aneTwieHaM. [loaBrmxHOCTh aToma Bogoposaa (KUCIOT-
HbIE CBOWCTBa ankWHOB). OkucieHue ankuHoB. Peakumst 3enmunHckoro. [Ipumenenue
AlETUJICHOBBIX yrieBoA0poaoB. [lonuBuHmanerar.

Ilonyuenue ankunoe. llonydyenue anerusieHa MUPOIU3OM METaHA M KapOUIHBIM Me-
TOJIOM.

1,2

15




Jemoncmpayuu. Monenu MOJIEKYJIbl alleTUIIEHA U IPYyTUX ankuHOB. Iloyuenue ane-
THJIEHA U3 KapOuaa KaJblus, O3HAKOMJIEHHE C (PM3MUYECKUMH M XUMHUYECKHUMHU CBOM-
CTBaMH alleTHJICHA: paCTBOPHUMOCTbH B BOJIE, TOPEHHE, B3aMOACHCTBIE C OPOMHOM BO-
JIOW, paCTBOPOM II€pMaHraHara kanus, coiasimu menau (I) u cepedpa.

Ilpakmuueckaa padoma Ne3.

[losiydueHue U CBOWCTBA YIIEBOIOPOAOB.

Camocmoamenvnasa paboma cmyoeHmos

CaMOCTOSTEIIbHOS HN3YUCHUC TCOPCTUUCCKOI0O MaTcpuaa.

Tema 1.5. 1 ApomaTuyeckue yr-
JIEBO/IOPO/IbI.

Tema 1.5.2 XumMuuyecKkue CBOi-
CTBa 0€H30J1a U €ero roMoOJIOIOB.

Copep:xanue yueOHOIro MaTepuaJia

T'omonozuueckuii pao apenos. beH3on kak npeacrtaBuTelb apeHoB. Pa3Burtue mpen-
CTaBJIeHUH O cTpoeHuu Oenszona. CoBpeMEHHbIE MPEJICTaBICHUS 00 SJIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHun OeH3zona. OOpa3oBaHHE apOMATHUECKOH I-CUCTEMBI.
I'omonoru 6eH3omna, ©X HOMEHKIaTypa, obmias hopmymna. Homenknatypa st au3ame-
IIEHHBIX MPOU3BOAHBIX OCH307a: opmo-, Mema-, JOPa-pPaclooKeHHEe 3aMeCTUTENEH.
du3nyecKue CBOKMCTBA apEHOB.

Conep:xanue yueOHOro MaTepuasa

Xumuueckue ceoiicmea apenos. llpuMepsl peakmil JIEKTPOPHIBHOTO 3aMelEHUS:
raJioreHupoBaHue, ankuiInpoBanue (karamuzaropsl Opunens-Kpadrcea), HurpoBanue,
cynbdupoBanre. Peakiiuu rupupoBaHus U MPUCOSAUMHEHHUS Xjopa K OeHzomy. Oco-
OCHHOCTH XMMHYECKUX CBOMCTB rOMOJIOTOB OeH30y1a. B3anMmHOe BiHsHUE aTOMOB Ha
MpUMepe TOMOJIOTOB apeHOB. OpUeHTAINS B PEaKIMIX dEKTPOPUILHOTO 3aMEIICHHUS.
OpuentanTs [ u Il pona.

Ilpumenenue u noayuenue apenog. IIpupogHpie UICTOUHUKN apOMATUYECKUX YTIJIEBO-
JOpOJIOB. ApoMaTu3aliys aTKaHOB U [IHUKJIOATKAHOB. AKUIMpOBaHUE OEH30JIa.
Jemoncmpayuu. 1lapoctepkHeBble U O0BEMHBIE MOJEITH MOJIEKYJT OCH307la U €ro
roMouioroB. Paznenenue cmecu OEH301-BO/Ia ¢ TIOMOINBIO ASTUTENBHON BOpoHKH. Pac-
TBOPSIIOIIAS CIIOCOOHOCTH O€H30i1a (PKCTpPaKIUs OPTraHUYEeCKHMX M HEOPraHUYeCKHX
BelecTB OEH30J0M U3 BOAHOIO PacTBOpa MOJAA, KpacUTelel; pacTBOpeHrue B OeH301e
BEILIECTB, TPYIHOPACTBOPUMBIX B BOJE (Cephl, OCH30MHON KHUCIOTHI). ['opeHne O6eH3o-
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na. OtHouieHne OeH3o1a K OpOMHOM BOJe, pacTBOpY mHepMmaHraHara kanus. Ilomyde-
HUE HUTPOOEH301a.

O3nakomiieHHe ¢ PU3NIECKUMU CBOWCTBAMH apOMaTHYECKHX YIIIEBOJIOPOJIOB C
ucnoisib3oBanueM pactBoputeins "CosbBeHT". M3roToBiieHHE M MCIOJIB30BAaHUE IIPO-
creiiero npudopa uist Xxpomarorpadum.

[Tonydenune OeHzona IeKkapOOKCHIMpPOBaHHEM OeH301HOW KUCHOoThl. [lomyde-
HUE U PacClIOCHUE SMYJIbCcUU OeH307a ¢ Bojoi. OTHOmEeHUs OeH301a K OpOMHOI BoJe
Y pacTBOpY IEpMaHTaHaTa KaJlusl.

Camocmoamenvnan paboma cmyoenmos

CaMocCTOSTEIIbHOC HN3YUCHUC TCOPCTUICCKOTI'O MaTCpHralia;
CaMOCTOSTEIIbHOS PCHICHUC 3a/1a4.

1.6 IlpupoaHbIe HCTOYHUKH YTJIe-
BO/J0POJ0B

Tema 1.6.1 Ilpupoanbie HCTOYHH-
KH yIJ1€BOI0POAOB.

Tema 1.6.2 JkoJi0ru4yecKue ac-
NEeKThI 100bIYH, lepepadoTKu 1
HCII0JIb30BAHUS TOPIOYUX HCKO-

Conep:xxaHue yueOHOro MaTepuaJia

He@gmp. HaxoxeHue B npupoje, coctaB U (pusnueckue cBoiicTBa HepTH. ToOMIMBHO-
sHepretruyeckoe 3HayeHue HeTu. IIpombliennas nepepadboTka Hedtu. Pextuduka-
Ul HeTU, OCHOBHBIE (DpaKLIMU ee pa3JesieHus], UX UCIoib30BaHue. Bropuunas nepe-
paboTka HedTenpoayKkToB. PexTudukanus ma3zyra HpU yMEHBIIEHHOM JaBJICHHH.
Kpexunr neprenpoaykros. Paznuunsie Buasl kpekunra, padotsl B.I'. IllyxoBa. U3o-
MepH3alusl alKaHOB. AJKUJIMPOBAaHUE HENpeeNbHbIX YIiIeBoJI0opoaoB. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIBHOTO TomMBa. OKTaHOBOE YHCIIO.
Ilpupoonwiit u nonymuutii Hegpmanou 2azvi. CpaBHEHHE COCTaBa MPUPOJHOTO U TO-
MIYTHOT'O Ta30B, UX NMPAKTUYECKOE UCIOJIb30BAHNUE.

Kamennwiit yzons. OCHOBHBIE HAaNPABIICHUS MCIIOJIB30BAHMs KaMeHHOTO yris. Kokco-
BaHNWE KAMEHHOIO YT, BaXHEWIIME MPOAYKTHI ITOr0 Ipolecca: KOKC, KaMEHHO-
yrojibHas cMoJja, HaacMoibHas Boja. CoeauHEHUs, BBIIEISIEMbIE U3 KaMEHHOYTOJIb-
HOM cMOJIBL. [IpoayKThl, oy4aemele U3 HaJACMOJIBHON BOJBL.

DKOJIOTUYECKHE aCTEeKThl T0OBIYH, epepadoTKH U UCIOIb30BaHUS TOPIOYMX HCKOIA-
EMBIX.

Hemoncmpayuu. Konnexuus "[IpupoaHsle NCTOUHUKH yriieBoAopooB". CpaBHEHHE
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nmaeMbIX.

MpOLIeCCOB TOpeHusI HeTH U mpupoaHoro raza. OOpa3zoBaHue HEPTSHOW TUICHKH Ha
MOBEPXHOCTH BO/BI. KaTamuTudeckuii kKpekuHT napaduHa (HiId KepOCHHA).

Camocmoamensnasn paboma 0dyuaouwuxcs.

CaMocTosATENbHOE U3YUEHNE TEOPETUUECKOTO MaTepUaa; 3
CaMocTosTeNnbHOE PEIIECHUE 3aa4.
CamocTosiTenbHas MOAr0TOBKA JIOKJIa/1a 0 TEMaTHKE:
e DKOJIOTUYECKUE aCIEKThl UCIIOJIb30BaHUs YIIIEBOJOPOIHOTO ChIPbSI.
e DKOHOMHYECKHE ACHEKThl MEXAYHAPOAHOIO COTPYAHUYECTBA MO HCIOJb30BAHUIO
YTJIEBOAOPOAHOTO ChHIPBS.
e lcropus OTKpBITHS U pa3pabOTKU ra3oBbIX U HE(DTAHBIX MecTopoxkaeHuit B Poc-
cuiickon  Dexpepanum.
e XuMmHs YIIEBOJOPOIHOTO CBHIPbst M MOsl Oynmymas nmpodeccus. YTIeBOAOPOIHOE
TOIUINBO, €TO BUJIbI U HA3HAYCHHUE.
1.7 I'mapoxcunbHbie coennnenusi. | Conep:kanue yueOHOro MaTepuajia 2

Tema 1.7. 1 OqnoaTomMHbIe cIUP-
ThI.

Cmpoenue u knaccupukayus cnupmos. Knaccupukanus CoupToB IO TUIY YIJIEBO-
JIOPOJIHOTO pajivKalla, YUCIy THIPOKCHIIBHBIX TPYII U TUITY aToMa yriepoja, CBsI3aH-
HOTO C THAPOKCHUJIBHON TPYIIONH. DIJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUIPOKCHIIBHOM TIpynmnbl. BiusHue cTpoeHHs CHOMPTOB Ha MX (PU3WYECKHE CBOICTBA.
MexmMornexkynspHas BOJAOpPOJHAs CBSI3b. ['OMOJOTMYECKH psA MpeneiabHbIX OJHO-
aTOMHBIX CIUPTOB. M30Mepusi 1 HOMEHKIIATypa alKaHOoJIOB, MX o0mias ¢popmyna.
Xumuueckue ceoiicmea ankanonoee. PeaklinoHHas CIIOCOOHOCTb MpeAETbHBIX OJHO-
aTOMHBIX cUpTOB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKHX U HEOp-
TraHWYECKUX COeAMHEHHH, conepxamux OH-rpynmy: KuciOT, OCHOBaHMM, amdorep-
HBIX COEIMHEHUH (BOJIbI, CIUPTOB). Peakuiny, moATBEpKIAIOLINE KUCIOTHBIE CBOMCTBA
cnupToB. Peakuuy 3aMelenus ruipOKCWIBHON IPpyIIbl. MexXmomneKysapHas qeruapa-
Tallys CIIUPTOB, YCIOBHS 00pa3oBaHUs MPOCTHIX 3(UpoB. CriokHBIC 3PUPHI HEOPTaHU-
YECKUX M OPraHMYeCcKHUX KHUCIIOT, peakuuu 3Tepudukannu. OKUCIEHUE U OKUCITUTEINb-
HOE JIETUIPUPOBAHKE CIIUPTOB.

Cnocoovl noayuenusa cnupmog. I'ipoiin3 TaJOreHaIKaHOB. ['maparaius aakeHoB,
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Tema 1.7.2 MHoroaromusblie cnup-
ThI.

Tema 1.7. 3 ®eHobl

yCIJIOBHSI €€ MpoBeaeHus. BoccTaHoBieHNEe KapOOHMIBHBIX COCTMHEHUMN.

OmoenvHole npedcmasumenu ankanoaoe. MeTaHos, ero NPOMBIIUIEHHOE MOJIyYEHHUE
Y TIpUMEHEHUE B MPOMBINUIEHHOCTH. bronornyeckoe neiicteue Metanona. Cnenudu-
YecKHe CrocoObl MONy4eHUs! ATUIIOBOTO cnupTa. PU3HOIOTHYecKoe ACUCTBUE 3TAHO-
na.

Conep:xanue yueOHOro MaTepuasia

W3omepust 1 HOMEHKJIATypa IpeAcTaBUTeNeil BYyX- M TpexaTOMHbIX cnuproB. Oco-
OEHHOCTH XMMUYECKUX CBOMCTB MHOI'OAQTOMHBIX CIIMPTOB, UX Kau€CTBEHHOE OOHapy-
xeHue. OTaenbHbIe NPEACTaBUTENN: STUICHITIMKOIb, TJIULEPHH, CIIOCOObI UX TOTy4e-
HUS, IPAKTUYECKOE IIPUMEHEHUE.

Conep:xanue yueOHOro MaTepuasia

DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE cTpoeHHe (heHona. B3anmMmHOe BIMsSHUE apoMaTH-
YEeCKOT0 KOJIbI[A U THPOKCHIIEHON TPYIITIHL.

XUMHUECKHE CBOWCTBA (peHONa KaK (YHKIHUS €ro XMMHYECKOTO CTPOCHHUSI.

BpomupoBanue eHona (kauecTBeHHas peakiiysi), HITpOBaHUE (MMKPHUHOBasE KUCJIOTA,
ee CBOMCTBa M nmpuMeHeHue). O0pazoBaHHe OKPALIEHHBIX KOMIUIEKCOB C MOHOM Pe .
[Ipumenenue ¢penona. Iloayyenue GpeHona B NpOMBINIIEHHOCTH.
Hemoncmpayuu. Moaenun MOJIeKys conupToB U (eHonoB. PacTBopuMocTh B Boje aj-
KaHOJIOB, STHJICHIJIMKOJIS, TIUIepuHa, (peHoma. CpaBHEHHE CKOPOCTH B3aUMOACHCTBUS
HaTpUsl C STAHOJIOM, MPOMAHOJIIOM-2, 2-METHIPONaHoNIoM-2, riuiepuHoM. [lomyue-
HUe OpoMdITaHa U3 3TaHosa. BeiTecHeHne (eHoma u3 GpeHonsITa HaTpUs YroJabHOM KuC-
notoi. Peakius ¢denona ¢ popmanbaerunom. KayecrBennole peakuuu Ha ¢eHol. 3a-
BHCUMOCTH PAacTBOPHUMOCTH (peHOJIa B BOJIE OT TeMIlepaTypsl. BzanmoneiicTeue GpeHo-
Jla C pacTBOpOM Ieno4n. Pacrmo3HaBanne pacTBOpoB (eHONsITa HATPUsI W KapOoHATa
Hatpus (6apOOTaX BBIIBIXAaEMOTO BO3AyXa WM JIEUCTBHE CHIIBHOW KHCIIOTHI). Pacrmo-
3HaBaHUE BOAHBIX PACTBOPOB (PE€HOJIA U TIHUIEPHHA.

1,2

1,2

Ilpaxkmuueckasn paboma Nod

CBolicTBa MHOTOATOMHBIX CIIUPTOB.

Camocmoamensnasn paboma odyuaouwuxcs.
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CaMocCTOSITENbHOE U3YyUEHUE TEOPETHUECKOI0 MaTepHaa;

CamocTosITeNbHOE PelIeHHE 33/1a4.

CamocrosiTenbHas OJroToBKa pedepara 1o TeMaTHKe:

e Meranon: xeMopuaus 1 XeMopoOus.

e DTaHOI: BelIMYaiiliee 01aro U CTpaIIHoe 3J10.

e AJKOTOJH3M U €ro MpO(UITaAKTHKA.

e MHoroaToMHbIE CIIUPTHI U MOs OyAyIias npodeccuoHaIbHast JesITeIbHOCTD

1.8 Anbaeruabl 1 KETOHbI

Tema 1.8.1Aabaeruapl.

Tema 1.8.2 KeToHblI.

Tema 1.8.3 IIpumenenne u moay-
YyeHHe KapOOHMJIBHBIX COeJUHe-
Huid. O0o0IeHne 3HAHUIA.

Coaep:xaHue y4eOHOro MaTepuaJia

TI'omonozuueckue paowt anvoecudoe u kemonos. Ilousatue o KapOOHMWIBHBIX COEANHE-
HUSAX. DJIEKTPOHHOE CTpOeHHE KapOOHWIBbHOW rpynmbl. M3omepus u HOMEHKIaTypa
aJIbJIETUI0B U KETOHOB. Pu3nyecKkre CBOWCTBA KApOOHMIIBHBIX COEIUHEHHH.
Conep:xanue yueOHOro MaTepuaJia

Xumuueckue ceoiicmea anboecuoos u Kemonos. PeakuinonHas crocoOHOCTh KapOo-
HWJIBHBIX COCMHEHWH. Peakinnu OKMCIIEHUs allbJeTuoB, KaYeCTBEHHBIE PEAaKIIMU Ha
anbJIerHIHYyI0 Tpynny. Peakuuu noiaukoHaeHcanuu: oopazoBanue ¢peHosopopmabe-
THJTHBIX CMOIJL.

Conep:xaHue yueOHOro MaTepuasa

[TpumeHeHre ambAETHIOB U KETOHOB B OBITY M TPOMBIIIJICHHOCTH. AJIBJAETHIIBI U Ke-
TOHBI B npupojie (3upHbie Macna, pepomMonsl). [TomydeHne kapOOHMWIBHBIX COEMHE-
HUI OKHCJIEHHEM CIIHMPTOB, THApaTalieil alKWHOB, OKHCIECHHEM YTIIeBOA0PoaA0B. OT-
JIeNTbHbIE TPEICTAaBUTENH ajbJIEIHI0B U KETOHOB, crenuduyeckre cnocoObl UX Moiy-
YEeHHUs U CBOICTBA.
Hemoncmpayuu. 11lapoctep>kxHeBble 1 00bEMHBIE MOJIEIHN MOJIEKYIT allbJIETUAOB U Ke-
TOHOB. [loTydyeHue ykCycHOro anbJierujia OKMCICHHUE dTaHoJIa XpOMOBOi cMeckio. Ka-
YECTBEHHBIE PEAKITNH Ha aIbJACTHIHYIO TPYIIITY.

1,2

1,2

1,2

Camocmoamenvuas padoma o0y4arOuuxcs.

CaMocTosTENbHOE NU3YUYEHNE TEOPETUUECKOTO MaTepUaa;

CaMocTosiTenbHOEe pelIeHUE 3a1a4

CamocrodTenbHas NOArOTOBKa pedepara 1o TeMaTHKE:

e Qopmanbaeru] Kak OCHOBA MOJYYSHHs BEUIECTB U MAaTEPUAJIOB JJIsi Moel mpodec-
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CHOHAJILHOM JEATEIHLHOCTH.

1.9 KapGonoBble KHCJIOTBI M HX
IPOU3BO/IHbIE

Tema 1.9. 1 Kap6oHoBble KucJ10-

ThI.
Py0exxkublii KoHTpOIb Nel

Tema 1.9.2 CBoiicTBa kKapOOHO-
BBIX KHCJIOT.

Tema 1.9.3 Cii0:kHbI€ 3QHPHI.

Tema 1.9.4 Kupsi.

Copep:kaHue y4eOHOIr0 MaTepuaa

T'omonozuueckuil pso npedenbHbvIX 00HOOCHOBHBIX KAPOOHOBHIX KUCIOM.

[Tonatue o kKapOOHOBBIX KUCIOTAX M MX KiIacCHpHUKAIM. DIESKTPOHHOE M MPOCTpPaH-
CTBEHHOE CTpOEHHUE KapOOKCUIBHOW rpymnmbl. ['oMonoruyeckuit psia npeaeabHbIX Ol-
HOOCHOBHBIX KapOOHOBBIX KHCJIOT, UX HOMEHKJIATypa U H30oMepusi. MexMoIeKysp-
HbIE BOJIOPOJIHBIE CBSI3U KapOOKCUIIBHBIX TPYIII, UX BIMSHHUE HA (pU3MUecKre CBOHCTBA
KapOOHOBBIX KUCIIOT.

Conep:xanue yueOHOro MaTepuaJia

Peakuuu, murocTpupyrone KUCIOTHbIE CBOMCTBA U UX CPaBHEHUE CO CBOMCTBaMU
HeopraHudeckux kucinor. ObpazoBanne QyHKIMOHAIBHBIX MPOU3BOAHBIX KaPOOHOBBIX
kucnoT. Peakuuu stepudukani. AHTHUAPUABI KapOOHOBBIX KHUCIIOT, UX MOJTYYEHHE U
IIPUMEHEHNE.

Cnocoo6wt nonyuenusa kapoonogvix kuciom. Omoenvnsle npedcmagumenu u ux 3Ha-
yenue. OOUME CMOCOOBI TOJYYCHHUS: OKHCIICHHE AaJIKaHOB, AQJIKEHOB, MEPBUYHBIX
CIUPTOB, ajlbAETUAOB. BaxkHelne npenctaBuTenn KapOOHOBBIX KHMCIOT, UX OHOIIO-
rMyecKasi poJib, cenuduyeckue crnocoObl MOTy4YeHuUs, CBOUCTBA M IPUMEHEHUE Mypa-
BbUHOW, YKCYCHOW, MaJIbBMUTUHOBOM M CTCApUHOBOMW; aKpUJIOBOW U METaKPUIOBOW;
OJICMHOBOM, JIMHOJICBOI U JIMHOJICHOBOII; IIIaBEJIEBOI; OCH30MHOM KHUCIIOT.

Conep:xanue yueOHOro MaTepuasia

CtpoeHre 1 HOMEHKJATypa CIOKHBIX 3(UPOB, MEKKIIaccoBasi U3oMepus ¢ KapOOHO-
BbIMH KHcioTaMU. CriocoObl MOJydyeHHUs! CIOXKHBIX 3¢upoB. OOpaTUMOCTh PeaKIUU
srepuduKai ¥ (GakTophl, BIMSAIOMIME HA CMelieHue paBHoBecus. OOpazoBaHHE
coxHbIX noaudgupoB. [lonmustunentepedranar. JlaBcan kak npeacraBUTedb CUHTE-
TUYECKUX BOJIOKOH. XMMHUYECKUE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX 3(UPOB.

XKupsl kak crnoxknble 3¢upsl runepuHa. KapOGoHOBbIE KUCIOTHI, BXOJSIINE B COCTaB
KHUPOB. 3aBUCUMOCTh KOHCHUCTEHIIMH JKHUPOB OT UX COCTaBa. XHMHYECKHUE CBOMCTBA

1,2

1,2

1,2

1,2
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YKUPOB: THPOJIU3, OMBUICHUE, THIpUpOBaHue. buonoruyeckas posib KUPOB, UX HC-
M0JIb30BaHUE B OBITY U MIPOMBILIICHHOCTH.

Conu kapoonosvix xuciom. Mpina. CriocoObl MOTYYSHHs COJICH: B3aUMOJICHCTBUE
KapOOHOBBIX KHCJIOT C METaUlaMH, OCHOBHBIMU OKCHJAaMHU, OCHOBAHUSIMHU, COJISIMU;
IIEJIOYHOM THUIPONIH3 CIOKHBIX 3(UPOB. XUMUYECKHE CBOMCTBA COJeil KapOOHOBBIX
KHCIIOT: TUJPOJIN3, PEaKIUd HOHHOTO 0OMeHa. Mbu1a, CYIIHOCTh MOIOIIETO JCHCTBHSL.
OTtHomeHre MbLIA K JXKeCcTKON Boje. CuHTeTHueckue mororue cpeacrsa - CMC (ne-
TEPreHThl), UX MPEUMYIIECTBA U HEJOCTATKH.

Jlemoncmpayuu. 3HakOMCTBO ¢ (PU3UUECKHUMH CBOMCTBAMH Ba)KHEHIIMX KapOOHOBBIX
KHCIOT. Bo3ronka 0eH30iHoM KuciaoTel. OTHOIIEHHE Pa3TUYHbIX KapOOHOBBIX KHUCIOT
K Bojie. CpaBHeHue pH BOJIHBIX pacTBOPOB YKCYCHOW U COJISTHOM KUCJIOTHI OJJMHAKOBOU
MossipHOCTU. [lonmydeHue mpUsITHO MaxXHYIIETo CloKHOro 3dupa. OTHOIICHUE CIH-
BOYHOT0, TMOJCOIHEYHOT0, MAallTMHHOTO Macesl U MaprapuHa K OpOMHOW BOJE U pac-
TBOPY MepMaHTaHaTa Kajusl.

Camocmosamenshnasn paboma 00y4aouuxcs. 3
CamocTosiTeTbHOE U3YUCHHE TEOPETHIECKOTO MaTepHaa;
CamocrosiTenbHOE pelIeHue 3a/1a4
CaMocTosTelIbHasg NOATOTOBKA JOKJIaaa 10 TEMaTUKeE:
e MypaBbHrHas KUCIOTA B MPUPOJIC, HAYKE U TPOU3BOICTRBE.
e Hcropus ykcyca.
e (CrnoxHnble 2QUPHI U UX 3HAYEHUE B IPUPOJIE, OBITY U MTPOU3BOJICTRE.
e Kupsl Kak TPOIYKT MUTAHUS U XUMUIECKOE CHIPBE.
e 3aMeHa KUPOB B TEXHUKE HEIUIIEBHIM CHIPEM.
e HexBaTka MpoJOBOILCTBUS Kak Irio0anbHas MmpoOjemMa YelOBEYeCTBa U MyTH €€
perieHusl.
e Mpuia: mpomuioe, HacTosIIee, OyayIee.
e (CpencrBa rUTMEHBI HA OCHOBE KUCIOPOICOAEPKAIIUX OPTaHUYECKUX COCTMHEHUM.
e (Cunrernueckue mormue cpeactsa (CMC): 1ocTOMHCTBA U HEAOCTATKH.
1.10 YraeBoasbl Copep:kaHue y4eOHOI0 MaTepuasa 1.2
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Tema 1.10.1 Monocaxapuasbl.

Tema 1.10.2 Iucaxapuasbl.

Tema 1.10.3 Ioamcaxapuasbl.

Ilonamue 06 yenesodax. Knaccudukanus yrieBogoB. MoHO-, TU- U TIOJIKCa-
Xapupl, IPEICTABUTENN KaXJI0M TPYIIIbl YIJEeBOAOB. buosornyeckas poib yrieBo-
JI0B, MX 3HAUYEHUE B KU3HH YEJIOBEKA U OOILECTB.

Momnocaxapuovi. CTpoeHHE U ONTHYECKas H30MEpHsi MOHocaxapuaoB. Mx
KkiaccupuKalus 1Mo Yuciy aToMOB yIiiepo/ia U npupoje KapOoHMIbHOM rpymibl. Dop-
Mynbel Oumiepa u Xeyopca s U300paKEHUST MOJIEKYJ MOHocaxapuioB. OTHeceHHe
MOHOCaxapuZoB K U b-psany. Baxueiimue npeacraButenn MoHo3. ['moko3a, cTpoe-
HUE ee MOJIEKYJbI U (hu3nueckue cBoicTBa. Tayromepus. XuMU4eckue CBOMCTBA IITIO-
KO3bI: PEaKIy Mo aabAeruaHou rpyme ("'cepedpssHoro 3epkana', OKUCICHHUE a30THOM
KHCIIOTOH, TUApUpOBaHue). Peakiuy riroko3bl Kak MHOTOATOMHOTO CIIUPTa: B3aUMO-
JeNCTBUE TIIIOKO3bI ¢ ruapokcuaoM menu (I1) mpu komHaTHON TeMIiepaType U Harpe-
BaHuU. Pa3nuuHble TUIBI OpOKeHUs (CIIUPTOBOE, MOJOYHOKHUCIOE). [ 1I0K03a B mpu-
poze. buonornueckast pojib ¥ IpUMEHEHUE TI0K03bl. DpyKTO3a KaKk U30MEp TIIHOKO3bI.
CpaBHeHHE CTPOEHHUS MOJIEKYJbl U XHMHUYECKUX CBOMCTB TJIIOKO3bI U (PYKTO3BI.
®pyKTO3a B IPUPOJIE U €€ OHOJIOrHYecKast poib.

[Tento3bl. Pubo3a u nezokcuprubo3a Kak MpeACTaBUTENH albaoneHTo3. Ctpoe-
HUE MOJIEKYIL.

Conep:xanue yueOHOro MaTepuasia

Crpoenne paucaxapunoB. Croco0 couieHeHHs IUKIOB. BoccraHaBnuBaromue u
HEBOCCTAHABIIMBAIOIIUE CBOMCTBA JIMCAaXapHJ0B KaK CIEJACTBUE COUICHEHUsS IUKJIA.
CrpoeHne U XMMHYECKHE CBOWMCTBA caxapo3bl. TeXHOJIOrM4ecKhue OCHOBBI MPOU3BOJ-
cTBa caxapo3bl. JIakTo3a 1 MajabTO3a, KaK H30MEPHI Caxapo3bl.

Conaep:xanue y4yeOHOIro MaTepuasa

Obmee crpoenue nonucaxapuoB. CTpoeHHE MOJEKYJbl Kpaxmaia, aMuio3a U aMu-
nonekThH. PU3nvecKre CBOICTBa Kpaxmalia, ero HaX0XJAeHHEe B MPUPOe U OUOJIOTH-
yeckast poiib. ['mukoreH. XuMuueckue cBorcTBa Kpaxmana. CTpoeHHue 3JIEMEHTapHOTO
3BEHa LEJUTI0N03bl. BiusHIe cTpoeHus MoJIMMepHOM 1enu Ha Gu3nYecKue U XuMude-
CKH€ CBOWCTBA IEJUTION03bL. [ HAPOIN3 HEITI003bl, 00pa30BaHUE CIOKHBIX A(UPOB C

1,2

1,2

23




HCOPraHNM4YCCKUMU U OPraHNM4CCKUMU KHCIIOTaAMHU. Ilonsarue 06 HCKYCCTBCHHBIX BO-
JIOKHAX: aleTaTHBIN MIeNK, BUCKO3a. HaxoxaeHune B mpupoje U OHONOrHyecKas poib
Les10103bl. CpaBHEHUE CBOWCTB Kpaxmaila U LIEJUIF0JIO3bI.

Jemoncmpayuu. O6pa3isl yriieBogoB u u3nenuid u3 Hux. [lomydeHne caxapara Kalb-
LM U BBIJCJIEHUE caxapo3bl U3 pacTBOpa caxapara Kaiublus. BzaumozeiicTBue riroko-
3bl ¢ (PYKCMHCEPHUCTON KUCIOTOW. OTHOIIEHHE PAacTBOPOB Caxapo3bl U MalbTO3bI K
Cu(OH), npu narpeBanuu. O3HakOMJICHHE ¢ (PU3NYECKMMH CBOMCTBAMU Kpaxmalya U
uemnono3sl. HaOyxanue 1emunono3sl U Kpaxmana B Boze. llomyueHue TpuHHMTpaTa
1eTon03el. Komnekiys BOIOKOH.

Camocmoamenvnan paboma odyuarowuxcs.

CaMocTOSTeIIbHOS HN3YUCHUC TCOPCTUUCCKOTO MAaTCpUaia;
CaMOCTOATEIIbHOE PEIICHUC 3aJa4

1.11 AMHUHDBI, AMHHOKHCJIOTHI,
0eJIKU

Tema 1.11.1 AMUHBI

Tema 1.11.2 AMHHOKHCJIOTBI.

Conep:xanue yueOHOro MaTepuaJia

Knaccugpurkayusa u uzomepusa amunos. llousarue o6 amunax. [lepuunblie, BTOpUUHBIE
U TpeTU4HbIe aMuHbl. Kitaccudukaiiys aMiHOB 10 TUITY YTIEBOAOPOJIHOTO paguKaia u
YHICITy aMUHOTPYII B MOJIeKyJe. ['oMonorudeckue psasl mpeAenbHbIX aaudaTHIecKuX
Y apOMATHYECKUX AMHHOB, U30MEPHUsI U HOMEHKJIATYpA.

Xumuueckue ceoiicmea amunog. AMIUHBI KaKk OPraHMYECKUE OCHOBAHMS, UX CpaBHE-
HHUE C aMMHAaKOM M JPYTUMU HEOPraHMYECKMMU OCHOBAaHMSAMHU. CpaBHEHHE XMMHYE-
CKHUX CBOWCTB anmu(paTHYEeCKHMX M apoMaThdeckux amuHOB. OOpazoBaHHE aMHIIOB.
AHunuHoBbIe Kpacutenu. [loHaTre o cuHTeTHYeCKUX BoJoOKHAaxX. [lonumamuasl v monu-
aMUJHBIE CHHTETHYECKUE BOJIOKHA.

Ilpumenenue u nonyuenue amunos. llonyaenne amuHoB. Paboter H.H. 3ununa.
Conep:xanue y4ye0OHOro MaTepuasia

[TonsTe 00 aMMHOKHCTIOTAX, UX KiIaccu@ukanus u crpoerue. Onruyeckas U3o0Mepus
a-aMuHOKHCIO0T. HoMeHknatypa aMMHOKHUCITOT. /IBOMCTBEHHOCTh KMCIOTHO-OCHOBHBIX
CBOMCTB aMMHOKHCIIOT U €€ MpuuuHbl. bumnosnspHele MoHbl. Peakium koHAeHcauu.
[Mentuanast cBsa3b. CHHTETHYECKUE BOJOKHA: KampoH, ’HaHT. Knaccudukamnus Boio-

1,2

1,2
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Tema 1.11.3 Beaxkn.

KoH. [lomyyeHre aMMHOKHUCIIOT, UX IPUMEHEHUE U OroIornyeckast (pyHKIus
Coaepixanue yueOHOro MaTepuaJa

benku kak npuponHbie nosuMepsl. IlepBuunas, BTopu4Hasl, TpETUYHAS U YETBEPTUU-
Hasi CTPYKTYpbI OenkoB. OUOPWILISApHBIE U TI00YISpHBIE OeNKH. XUMHYECKHE CBOM-
cTBa OEJKOB: FOpEHUE, JeHATypalus, TUIPOIN3, KaueCTBEHHBIE (IIBETHBIC) PEAKIUU.
buonoruueckue Qpynkuuu OenkoB, UX 3HaueHHE. benku kak kommoHeHT nuimu. [Ipo-
O1eMa OETTKOBOTO rOJIOIAHUS U IIYTH €€ PEIICHHUS.

Jemoncmpayuu. Ouznyeckue CBONCTBA METUJIAMHHA: arperaTrHoe COCTOSIHHE, IIBET,
3amax, OTHOIICHHE K Bojie. ['openne Metuinamuna. B3aumonelicTBrue aHuianHa U METH-
JamMuHa ¢ BOoJoM M kuciaoramu. OKpaliuBaHuE TKaHEW aHWIMHOBBIMH KPACUTEIISIMHU.
OOHapyxenne (QpyHKIIMOHAIBHBIX TPYII B MOJIEKYJIaX aMHHOKHUCIIOT. Helirpanuzamus
LIEJI0YM aMHUHOKMCIIOTON. HenTpanusanus KUCIOTel aMUHOKUCIOTON. PacTBopeHune n
OCaXJECHHE OCJIKOB.

1,2

Ilpakmuueckoe paboma Ne5

W3yuenue cBOiCTB 6EIKOB.

Camocmoamenvnasa paboma 00yuaouuxcs.

CamocTosTenbHOE U3YYeHNE TEOPETHUECKOTO MaTepHaa;
CamocrosTenbHOE pelieHne 3a1a4

CamocrosTenbHas TOArOTOBKA MPE3EHTAINH TI0 TIPEIIaracMoi TeMaTHKeE
AMMMaK 1 aMUHBI — OECKHCIIOPOIHBIE OCHOBAHHS.

AHWINHOBBIE KPACUTEIH: UCTOPHSI, IPOU3BOJICTBO, IIEPCIIEKTHBA.
AMUHOKHUCIOTHI — aM(OTEPHBIE OPTaHUIECKUE COSTMHECHHUS.
AMUHOKHUCIOTBI — «KUPITUYUKI OETKOBBIX MOJIEKYIL.
CuHTeTn4eckue BOJIOKHA HA aMUHOKHCIIOTHON OCHOBE.

«OKu3Hb 3T0 c110cob CyIIecTBOBaHUS OETKOBBIX TEI...»

CTpyKTypBl O€JKa U ero 1eCTpyKTYpHUPOBaHHE.

Bbuonornueckue pyHKINN OEIKOB.

benkoBast o0cHOBa UMMYHHUTETA.

CIINU/I u ero mpoduiakTHKA.

Jlebunut Oenka B MUAIMIEBBIX TPOIYKTAX M €ro MPeoJ0JeHHE B paMKax TJI00IbHON
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IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

1.12. A3oTcoaep:kaiiue rerepo- Coaep:kanue yueGHOro MaTepuaa 1,2
MUKJIHYECKHE COeMHEHMSI. Hykneunogwvie kuciomol. HyknenHOBbIE KUCIOTHI KaKk NpUpPOAHbIE moaumepsl. Hyk-
Tema 1.12.1 HykJyienHOBbI€ KHC- JIEOTUIbI, UX cTpoeHue, npumepbl. AT® nu AJID, ux B3auMonpeBpalieHue U pojb 3TO-
JIOTHI. ro nporecca B npupoae. [loustue JJTHK u PHK. Ctpoenune JIHK, ee nepsuunas u BTO-
puuHas ctpykrypa. Padoter @. Kpuka u [[. Yorcona. KommieMeHTapHOCTh a30THUCTHIX
ocnoBanuii. Permkanms JTHK. Oco6ennoctu ctpoennss PHK. Tuner PHK u ux 6uno-
noruueckune GyHkuu. [ToHsTHE 0 TpomyHOM Koje (KomoHe). brocuHTe3 Oenka B Ku-
BOM KJIETKE.
Tema 1.12.2 JlekapcrBa u npena- | Coaepaxanne y4eOHOro MarepuaJia
paThbl, U3rOTOBJICHHbIC METOAAMHU | ['eHHAs MH)KEHEPUs M OMOTEXHOJIOTUS. TpaHCreHHble (OPMBI PACTEHUH U KUBOTHBIX. 1,2
TeHHOH HHKEHePUU M GUOTeXHO- | /1oy o1 cmpayuu. Mopenn MOJIeKy!l BakHeMINX reTepoluKIos. Koutekuus rerepo-
J1oru. LUUKJIMYECKUX coequHeHuid. [leficTBUe pacTBOpa NMUpHAMHA Ha MHAUKATOp. B3aumo-
JENCTBUE MUPHUAMHA C coystHOM kucioTo. Monens monekynsl JJHK, nemoncTpanms
MIPUHIIMIIA KOMIIJIEMEHTAPHOCTH a30THCTBIX OCHOBaHM. OOpa3ibl MPOIYKTOB IMHUTa-
HUS U3 TPAHCTEHHBIX (POpM pacTeHui U KUBOTHBIX. JlekapcTBa M mpemapaThl, U3TO-
TOBJICHHBIE METOJIJaMU T€HHOW MHKEHEPUU U OMOTEXHOJIOTHH.
Camocmoamenvnasn paboma cmyoenmos. 3
CamocrosiTenbHOE U3YUEHHE TEOPETUUECKOT0 MaTepHaa;
CamocrosiTenpHOE pelIeHue 3a/1a4.
1.13. BHOJIOrHYeCKH AKTHBHBIE Conepxanue y4e0OHOro MaTepuajia 1,2

COeIMHECHUA
Tema 1.13.1 Buramunbl. ®epmeH-
ThI.

Depmenmot. Tlonarue o pepMeHTax Kak 0 OMOJIOTMYECKUX KaTaau3aTopax OeTKOoBOM
npupobl. OCOOEHHOCTH CTPOCHHS M CBOWCTB B CPAaBHEHHUHU C HEOPTaHWYECKUMHU KaTa-
mu3atopamu. Knaccudukanus depmentoB. OCOOEHHOCTH CTPOEHHUS M CBOMCTB (ep-
MEHTOB: CEJIEKTUBHOCTh M 3(P(PEeKTUBHOCTh. 3aBUCUMOCTh AKTUBHOCTH (DEPMEHTOB OT
temneparypsl ¥ pH cpensl. 3HaueHue GpepMeHTOB B OMOJIOTHM U MPUMEHEHUE B MPO-
MBILIUICHHOCTH.

Bumamunuwi. Tlonsatue o Butamunax. Mx knaccudukanus u o6oznadenue. Hopma mo-
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Tema 1.13.2 I'opmoHBI.

Tema 1.13.3 JlekapcTBa.

TpebsieHus: BUTaMuHOB. BomopacTBopumelie (Ha mpumepe ButamMuHoB C, rpymnmnsl B u
P) u xupopactBoprmMsble (Ha npumepe BUTaMuHOB A, O u E). ABUTaMHUHO3bI, TUIIEPBU-
TAaMHHO3bI U TUTIOBUTAMHHO3bI, UX TPOQHIAKTHKA.

Coaepixanue yueOHOro MaTepuaJa

TI'opmonwt. 1lonsTHE O rOPMOHAX Kak OMOJOrMYECKH aKTUBHBIX BEIECTBAX, BHIMIOJIHS-
IOLINX SHJIOKPUHHYIO PETYJIALMIO )KU3HEIESITeNbHOCTH opraHn3MoB. Kiaccudukanus
TOPMOHOB: CTEpPOU[Ibl, MPOU3BOJHbIE AMUHOKUCIIOT, MOJHUIENTUAHbIE U OEJIKOBbIE
ropmoHbl. OTzenbHbIE NMPEACTABUTENN: 3CTPAAMON, TECTOCTEPOH, MHCYJMH, aJpeHa-
JIVH.

Conep:xanue yueOHOro MaTepuasia

Jlexkapcmea. 1lonsTie O ekapcTBaX Kak XMMHOTEpaneBTUYECKUX mpemnaparax. Kpar-
KM€ HCTOPUYECKUE CBEJCHUS O BO3ZHUKHOBEHUU M PA3BUTUU XUMHOTEpanuu. ['pymnmbl
JeKapcTB: cyidb(amMuabl (CTPEnTOyUa), aHTHOMOTUKH (TICHUIIWIUIMH), aHTUITUPETUKU
(acriupuH), aHaJIbIeTUKU (QHANBIUH). MexaHU3M JEHCTBUS HEKOTOPBIX JIEKAPCTBEH-
HBIX IPEernapaToB, CTPOEHUE MOJIEKYJ, MPOTHO3UPOBAHNE CBOMCTB Ha OCHOBE aHaIM3a
XUMHUYECKOTO CTPOEHHs. AHTHOMOTHKH, MX Kiaccu(UKaIUs MO CTPOCHHUIO, THUILY U
CHeKTpy AelcTBus. be3onacHble criocoObl MPUMEHEHUs, JeKapCTBEHHbIE (DOPMBI.
Jlemoncmpayuu. CpaBHeHHe CKOpocTH pasznoxkenus H202 non neiictBuem depmenTta
Karanasbl 1 Heoprannyeckux karanuszaropos: O, PeCls, MnOz. Obpa3isl BUTAMHUH-
HBIX npenaparoB. [lonmuButamunsl. Unmoctparuu ¢otorpaduii KUBOTHBIX € pa3iny-
HBIMU (popMaMu aBUTAaMHHO30B. [1lakaT ¢ u300pakeHueM CTPYKTYPHBIX (popmyi 3cT-
paaMona, TECTOCTEpOHA, ajpeHalnHa. B3aumozeilcTBue ajpeHalnHa € pacTBOPOM
PeCls. benkoBasi nmpuposa nHCyaMHA (IIBETHAs peakius Ha Oenku). [lmakaTsl uau Ko-
JOTpaMMbI ¢ (GopMyslaMd aMuJa CyJIb(QaHUIOBOW KHUCIOTHI, AUTHAPOPOIUEBBIA U
JIOXKHON AUTHAPO(OTUEBON KUCIOT, OCH3WINCHULMUINHA, TEeTPalMKINHA, LedOoTak-
CHMa, acllpHHa.

1,2

1,2

Camocmoamenvnas paboma cmyoeHnos.

CamocTosTenbHOE N3yYeHNE TEOPETHUECKOT0 MaTepHaa;
CaMocTosiTenbHOE pELICHUE 3a/1a4
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Pa3nes 2. O61mas u Heoprannyeckasi XuMHms.

2.1 Xumusi — HayKa 0 BelllecTBax

Tema 2.1.1 Xumusi — HayKa o Be-
HIecTBax

Tema 2.1. 2 Cmecu BemecTB. Mac-
coBasi 1 00LeMHAs 01U KOMIIO-
HEHTOB CMECH.

Conep:xaHue y4yeOHOro MaTepuaa

Cocmas seuwjecmea. Xumuueckue 3eMeHThl. CrocoObl CyIIECTBOBAHUS XUMUYECKUX
AJIEMEHTOB: aTOMBI, IPOCTHIE U CJIOXHBIE BellecTBa. BelecTBa MOCTOSIHHOTO U Mepe-
MEHHOT'0 COCTaBa. 3aKOH MOCTOSTHCTBA COCTaBa BEIECTB. BelecTBa MONEKYISIPHOTO U
HEMOJIEKYJISIpHOTO cTpoeHus. CrocoObl OTOOpaKEHUS MOJIEKYN: MOJIEKYISIpHBIE W
CTPYKTypHBIC (OPMYIIBI; IMIAPOCTPEPKHEBBIE W MacmTaOHBIE MPOCTPAHCTBCHHBIC
(Ctroapra-bpurne6a) Mmoiens MOJIEKYII.

H3zmepenue eeugecmea. Macca aTOMOB M MOJIEKYJ. ATOMHas equHuIla Maccbl. OTHO-
CUTCIIbHBIC aTOMHAsl ¥ MOJICKYJISIpHAss Macchl. KOMM4ecTBO BelIecTBa U SAMHHUIIBI €T0
W3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Yucino ABoraapo. ModsipHast Macca.

Conep:xaHue yueOHOro MaTepuasa

Azpezamnvle cocmoanun eeuwjecmea: Teepaoe (KpucTalIndeckoe u amopdHoe), Ku-
Koe U ra3oo0pasHoe. 3aKkoH ABOTapo U €ro cieacTBUsA. MospHbI 00beM BEUIECTB B
ra3zoo0pa3HoM coctosiHuu. OObeTMHEHHBIN Ta30BbIi 3aKOH U ypaBHEHUE MeHeneena-
Kunaneiipona.

Cmecu sewecme. Paznuns MEeXIy CMECIMU M XMMHUYECKUMHU COEIMHEHUsMHU. Mac-
coBasi 1 00beMHas! 10T KOMIIOHEHTOB CMECH.

Jemoncmpayuu. OUBITH, WUTIOCTPUPYIOIINE 3aKOH COXPaHEHHS MAacChl BEIIECTB.
HaGop moneneii atomoB u moinekyin. HekoTopbie BemecTBa KOJUYECTBOM B 1 MOJIb.
Monenb MOJIsIpHOTO 00BbEMa ra3os.

1,2

1,2

Camocmoamenvnan paboma cmyoenmos.

CaMoOCTOSTEIIBEHOS HN3YUCHUC TCOPCTUYICCKOI'O MaTCpHralia;
CamMoCTOSITEeIIbHOE PEIICHUC 3aJa4

2.2. CTtpoeHue aToma

Conep:xaHnue y4eOHOro MaTepuasia

Amom - cnoxncnan yacmuya. J1oka3arenbCcTBa CIOKHOCTH CTPOCHHUS aTOMA: KaTOIHBIE
Y PEHTT€HOBCKHUE JTy4H, GoTodDPEKT, palO0aKTUBHOCTb, SJIECKTPOJIU3.
ITnanerapuas mogens aroma 3. Pesepdopaa. Ctpoenne atoma o H. bopy. Co-

1,2
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BpEMEHHBIC MPEACTABICHUS O CTPOCHHH aToMa. KoprmycKynspHO-BOJHOBOW Tyanu3m
YaCTHUIl MUKPOMHUPA.

Cocmaeé amomnozo adpa - HyKJIOHBI: POTOHBI U HEUTPOHBI. V30TONBI U HYKJIUJIBL.
Y CTOMYHUBOCTH SALIEP.

dnexkmponunan 06010uka amomos. Iloustue 06 IEKTPOHHON OpOUTANTH U IIEKTPOH-
HOM oOiake. KBaHTOBBIC 4YmCIIa: TJIaBHOE, OpOUTaIbHOE (ITOOOYHOE), MAarHUTHOE W
cnuHoBoe. Pacnipenenenue 3JeKTPOHOB MO SHEPTETUYECKUM YPOBHSAM, MOTYPOBHIM H
OpOUTANISIM B COOTBETCTBUU C MPHUHIIMIIOM HaMMEHbIIEH sHepruu, npuHunoM llaynu
1 paBuiioM ['yHaa. DeKTpoHHbIE KOHPUTYpallid aTOMOB XUMUYECKUX 3JIEMEHTOB.
BanenTHble BO3MOKHOCTH aTOMOB XUMHYECKHUX AJIEMEHTOB.

DJIeKTpOHHAs KIacCUPHUKAIMSI XUMHUUYCCKHX 3JIEMEHTOB: S-, p-, -, fajeMeHThI.
Hemoncmpayuu. ®otordpdext. Monenu opbutaneit pa3nuuHoit GopMmsl.

Ilpakmuueckasa paboma Ne6 1,2
ONEKTPOHHOE CTPOEHUE aTOMOB.
Camocmoamenvnas paboma cmyoeHmoe. 3
CamocrosTenbHOE U3yYeHUE TEOPETUUECKOTO MaTepHala;
CaMocTosiTenbHOE pelIeHne 3a1a4

Tema 2.3. 1 IICXD .. Menne- | Coaep:xanue y4eOHOro marepuaJia 2

JieeBa B CBETC YYCHUSA 0 CTPOCHUH
aToMa

OmKkpvimue nepuoouueckozo 3axkona. 1IpenoceIKy: HaKOTIEHHE (PaKTOIOTHIECKO-
ro Martepuana, pabotsl npeamectBseHHUKoB (M.B. [leGepeiinepa, A.D. llankyprya,
Jbx.A. Heronenaca, JI.IO. Meiiepa), cpe3n xummukoB B Kapicpya, TMYHOCTHBIE Kaue-
ctBa JI.1. MenneneeBa. OtkpoiTue /.M. MeHieneeBbIM NEpUOIUIECKOTO 3aKOHA.
Ilepuoouueckuit 3akon u cmpoenue amoma. M3oronsl. COBpEMEHHOE MOHITHE XH-
MHYECKOT0 37ieMeHTa. 3akoHoMepHOCTh I'. Mozmu. CoBpemenHast GopMyIupOBKa Tie-
puoauueckoro 3akona. Ilepuomuueckass cuctema UM CTpoeHHE aroma. PU3NYECKUi
CMBICII ITOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIBI U IEPUOA.

Conep:xanue y4eOHOIro MaTepuasia
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Tema 2.3.2 Ilepuoanueckoe u3me-
HEHHe CBOMCTB 3J1eMEeHTOB.

[Tepuonnueckoe M3MEHEHUE CBOMCTB 3JIEMEHTOB: paJMyca aToOMa; 3HEPrUM HMOHU3a-
LMH; JIEKTPOOTPULATENBHOCTU. [[pUUNHBI U3MEHEHUS METAJUIMYECKUX U HEMETAJIN-
YECKHUX CBOWCTB 3JIEMEHTOB B IpYINax U MEpUOAaX, B TOM YHUCIE OOJBIINX U CBEPX-
00X, 3HAYCHUE TEPUOJAMYECKOTO 3aKOHA U MEPUOJUYECKON CHCTEMbl XHMHYE-
ckux s1meMeHToB J[.M. MenaeneeBa i pa3BUTHS HAYKU M IMOHUMAHHS XUMUYECKOMN
KapTUHBI MUpa.

Jlemoncmpayuu. Pa3znuunbie BapuaHThl TaOIUIBI EPUOJUICCKON CUCTEMbI XUMHYC-
ckux aiemenToB JI.M. MenneneeBa. OOpa3ibl MPOCTHIX BEIIECTB OKCHUIIOB U THAPOK-
cuioB sneMeHToB I nepuona.

1,2

Camocmoamenvnan paboma cmyoeHmoe.

CaMocTosTeIbHOE N3YUEHNE TEOPETUUECKOTO MaTepuaa;

CamocrosTenbHOE peleHne 3a1a4

CamocrosiTenbHas MOArOTOBKa pedepaTa Mo TeMaTHUKE:

Kuznb u aestensHocth .M. Menneneera.

«[lepunonnyeckomy 3akoHy OyJyliee HE TPO3UT Pa3pyLICHUEM. .. ).
Cunres 114-ro anemenTa — TpuyMd poccUCKUX (HPU3NKOB-SIIEPIIUKOB.
H3oTonsl Bogopona.

Hcnonb3oBaHue panoakTUBHBIX H30TOMOB B TEXHUUECKUX IIEIISX.
PeHTreHoBCKOE M3IIy4yeHHE U €r0 UCII0Ib30BAHNE B TEXHUKE U METUIIMHE.
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2.4 CtpoeHue BelecTBa
Tema 2.4.1 Buabl XuMHYeCKHX
cBA3eil

Conep:xanue yueOHOIro MaTepuaJia
Ilonamue o xumuueckoii céa3zu. TUIIBI XUMHYECKHX CBS3€HM: KOBAJICHTHAs, HOHHAs,
MeTaJuTM4ecKasi U BOAOPOAHAs.
Kosanenmnan xumuueckan ceéa3v. JIBa Mexanu3ma o0pa3oBaHMsI ITON CBSI3U: OOMEH-
HbI U JIOHOPHO-akUeNnTOpHbIM. OCHOBHBIE MapaMeTphl 3TOrO0 THUINA CBSI3U: JJIMHA,
MIPOYHOCTh, YTOJ CBSI3U WJIM BaJIEHTHBIA yrojl. OCHOBHbIE CBOMCTBA KOBAJIEHTHOU CBSI-
3U: HACBILIEHHOCTb, MOJSIPU3YEMOCTb WU IPOYHOCThb. JIEKTPOOTPULIATEIBHOCTh M
KJaccupUKalKg KOBAICHTHBIX CBSI3€H MO 3TOMY MpPU3HAKY: MOJSPHAS M HEMOJsSpHAs
KOBaJICHTHBIE CBS3U. [IOJSPHOCTH CBSI3U M MOJSIPHOCTH MOJIEKYIbl. Crioco0 mepexpbl-
BaHUA 3JIEKTPOHHBIX OpOuTaNeld U KiaccuuKaiys KOBAJICHTHBIX CBSI3€H MO ATOMY
MPU3HAKY: a- U JI-CBs3W. KpaTHOCTh KOBaJCHTHBIX CBS3CH M KIACCU(UKAIUSI UX I10
ATOMY TIPHU3HAKY: OJIMHAPHBIE, TBOWHBIE, TPOUHBIE, MMOTYTOPHBIC. THITBI KpUCTATIIHYE-
CKHMX PEIETOK y BEIIECTB C TUM THUIIOM CBSI3HM: aTOMHBIE U MOJEKyIsapHble. Duznye-
CKHE€ CBOMCTBA BEMIECTB C ATUMH KPUCTAUTMYECKUMH PEIICTKAMH.
Honnaa xumuueckan céa3zb, Kak KpalHUI Cly4dail KOBAJICHTHOM MOJSPHOM cBsI3U Me-
XaHU3M 00pa3oBaHusl MOHHOM CBsI3U. VIOHHBIE KpUCTAJUIMUECKUE PEIIETKH U CBOMCTBA
BEILIECTB C TAKUMU KPUCTAJJIAMH.
Memannuueckaa Xumuueckas ceéA3b, KaKk OCOOBIA THUI XMMHUYECKOH CBS3U, CyIle-
CTBYIOLIMI B MeTaJlJlaX U ciuiaBax. Ee oTiMuus U CXOACTBO C KOBAJIEHTHOW U MOHHOM
cBa3siMU. CBOMCTBA METAITTMYECKOM CBsI3U. MeTauinueckue KpUcTauIMuecKUe peler-
KM ¥ CBOMCTBA BEUIECTB C TAKUMH KPHUCTAIIJIAMHU.
Booopoonas xumuueckas ceazv. Mexannsm oOpa3zoBaHus Takou cBsi3u. Ee kmaccu-
(dbukaus: MEeXMOJICKYJIIpHAsS U BHYTPUMOJICKYJIIpHAs BOJOPOJHBIC CBS3U. MoJeKy-
JISIPHBIE KPUCTAJUTMYECKUE PEHISTKH JUIsl STOTO THMa CBs3u. DU3WYecKue CBONCTBA
BEIIECTB C BOAOPOJHOM CBA3bIO. bruonoruueckas poJib BOJOPOJHBIX CBS3€W B OpraHu-
3alUU CTPYKTYp OHOIOJIMMEPOB.

Envnas npupona XMMHUYECKUX CBS3€HM: HAJIMUME PA3JIUYHBIX THIOB CBS3EH B
OJIHOM BEILIECTBE, NEPEXO0/] OJTHOTO TUIIA CBSI3U B APYTrOW U T.II.

1,2
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Tema 2.4.2 Kommiekcoodpa3oBa-
Hue. [loHsATHE 0 KOMIIEKCHBIX
coeIMHeHHUsIX.

Komnnexcooopaszoeanue. IloHsTie 0 KOMIUIEKCHBIX coeluHeHUsX. KoopauHanuoH-
HO€ YHCJIO KOMILIeKcooOpa3oBaTesnsi. BHyTpeHHssI M BHEIIHsAsA cdepa KOMIUIEKCOB.
Homenkiatypa KOMIUIEKCHBIX COEAMHEHMI. X 3HaueHue.

Hemoncmpayuu. Monenu MOJIEKyJl pa3IM4HON apXUTEKTypbl. Moaenu u

2 3

BO3YIIHBIX IIapOB MPOCTPAHCTBEHHOTO PACIIONOXKEHHS 8p-, 8p -, 8p -THOPUAHBIX Op-
ourtaneii. Mogenu KpUCTAJUIMYECKUX PEHIETOK PazIMYHOro TuUma. Moaemn MOJeKydl
JIHK u Genxka.

1,2
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Camocmoamenvnan paboma cmyoeHmoe

CaMocCTOSTEIIBHOS HN3YUCHUC TCOPCTUUCCKOTIO MaTCpualia,
CamMoCTOSTEIILHOE pEIICHUE 3ada4

2.5. [Tonumepsbl
Tema 2.5.1 [ToimMepbI — BBICOKO-
MOJIEKYJISIPHbIE COeTMHEeHH s

Tema 2.5.2 CpaBHeHMe CBOIiCTB
TePMOPEAKTUBHBIX H TePMOILIIA-
CTHUYHBIX MJIacTMAaCC.

Conep:xanue yueOHOIro MaTepuaJia

Heopzanuueckue nonumepsi. 1lonumepsl - MpocThle BEIIECTBA C aTOMHOW KpHUCTal-
JTMYECKOW PEIIeTKOW: aJUIOTPOIHbIE BHIOM3MEHEHUS yriepoza (anmas, rpadur, Kap-
OuH, QyIIepeH - B3aMMOCBS3h THOPHIN3ANN OpOUTANICH Y aTOMOB yIJiepoja ¢ Tpo-
CTPaHCTBEHHBIM CTPOEHUEM AJUIOTPOIHBIX MOJAU(PHUKALUI); CEJIEH U TEJUIyp Liernoyed-
HOro ctpoeHus. llomumepsl - ClloKHBIE BEIECTBA C ATOMHOW KPUCTAJIIMUECKOHN pe-
LIETKOM: KBapll, KPEeMHE3eM (JIMOKCUIHBIE COEIMHEHUS KPEMHUs), KOPYHHA (OKCHI
AIIOMHHMS) U aJIFOMOCHJIMKATHI (IIOJIEBBIE ILIATHI, CI0Ja, KaoJMH). MuHepaibl u rop-
Hble nopoabl. Cepa miacTuyeckas. MuHepanbHOE BOJIOKHO - acOecT. 3HaueHHe Heop-
TFaHUYECKUX MPHUPOJHBIX MOJIUMEPOB B (OPMUPOBAHUU OAHOM U3 T€OJIOIMUECKUX 000-
JI04eK 3eMJIU -TIMTOC(EpPHI.

Conep:xanue yueOHOro MaTepuasia

Opzanuueckue nonumepol.

CriocoObl UX MOJTYYSHHSI: PEAKIIMU TOJIUMEPHU3alMU U peakMM NOJMKOHICHCAIIH.
CTpyKTypBbl NOJIMMEPOB: JIMHEHHBIE, Pa3BETBICHHBIE U TPOCTpaHCTBEHHBIE. CTPYKTY-
pUpOBaHKE TOJIMMEPOB: BYJIKAaHU3AIM KaydyKoB, yOJieHHE OETKOB, OTBEPXKICHUE
MOJINKOHJICHCAIMOHHBIX noauMepoB. Kiaccuukanys monuMepos 1o pa3inyHbIM
MIPU3HAKAM.

Jemoncmpayuu. Konnekuun miacTMacc, KaydykoB, BOJIOKOH, MUHEPAJIOB M TOPHBIX
nopoja. MuHepaabHOE BOJIOKHO - acOecT U u3zienust u3 Hero. Mojenu MojieKkys OeIKoB,
JHK, PHK.

1,2

Camocmoamenvnas paboma cnyoenmoe.

CaMocTosTENbHOE NU3YUYEHNE TEOPETUUECKOTO MaTepUaa;

CaMocTosiTenbHOEe pelIeHUE 3a1a4

CamocrodTenbHas NOArOTOBKa pedepara 1o TeMaTHKE:

e CuHTeTHYECKHE KayuyKH: HCTOPHS, MHOTOOOpa3ue U MepCIEeKTHBHI.

e Pe3nHOTEXHMUYECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHMUECKOM MPOTPeCCe.
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2.6./lucnepcHble CHCTEMBI

Conep:xxanue y4eOHOIro MaTepuaJia

Ilonamue o oucnepcuvix cucmemax. Kiaccudukanus IUCHEpCHBIX CHUCTEM B 3aBU-
CUMOCTH OT arperaTHOr0 COCTOSHUSI JUCIIEPCHOHHOW Cpelbl U JUCIIEPCHON (a3bl, a
TaKKe Mo pazMepy ux yactull. ['pydoaucnepcHble CUCTEMBI: IMYJIbCUU U CYCIEH3UU.
ToHKOgUCTIEpCHBIE CUCTEMBI: KOJIJIOUJHBIE (30JI1 U T'elIM) U UCTUHHBIE (MOJEKYJISp-
HBIC, MOJICKYJISIPHO-UOHHBIE M MOHHBIC). Dddekt Tunnans. Koarymsauus B Komuiona-
HBIX pacTBopax. CUHEpEe3UC B relisx.

3nauenue oucnepcuvix cucmem B KUBOU U HEXKHUBOU MIPUPOJE U MPAKTUYECKON KH3-
HU 4YEJIOBEKA. OMYJIBbCUU U CYCIEH3UU B CTPOUTEIILCTBE, IUILNEBONM U MEIULUHCKON
IIPOMBILIICHHOCTH, B KOCMeTHKe. bruonornyecknue, MEJUIIMHCKAE U TEXHOJOTUYECKUE
30/1M. 3HAUEHUE rejied B OpraHu3alluy >KMBOM Marepuu. buonormdeckue, NuIIEBbIE,
MEIULMHCKHE, KocMeTnueckue renu. CuHepesnuc Kak (pakTop, ONpeAesstolnil Cpok
TOAHOCTH MPOJYKIIMU HAa OCHOBE resieil. CBepThIBaHHE KPOBU KaK OMOJOTMYECKUNA CH-
HEPE3HC, €T0 3HaYCHUE.

Jemoncmpayuu. Buspl TUCIIEPCHBIX CUCTEM U MX XapaKTepHble Mpu3Haku. [Ipoxox-
JICHHE JTy4ya CBeTa Yepe3 KOJUIOUHbIE U UCTUHHBIE pacTBOpbl (3 ekt Tunnams).

Camocmosamenvnas paboma cmyoeHmos 3
CamocrosiTenbHOE U3YUEHHE TEOPETUUECKOTO MaTepHaa;
CamocTosiTebHOE pelieHre 3a/1a4

2.7. XumMHYecKHe peakumu Copep:kaHue y4eOHOIro MaTepuaJa 1,2

Tema 2.7.1 Knaccupukanus xu-
MHMYECKHX peaKluii B OpraHuye-
CKOIl 1 HEOPraHUYEeCKOW XUMUM

Knaccugukayua xumuueckux peakyuil 6 Op2anuyeckoil u Heop2aHuiecKoll Xumuu.
[TonsTHe 0 XuMHUYeCcKOW peakiuu. Peakium, uaymue 6e3 W3MEHEHUS KaueCTBEHHOTO
COCTaBa BCHICCTB: aJJIOTPOMU3ALIUA U U30MCPU3ALH. PeaKLII/II/I, naymue ¢ uISMCHCHU-
€M COCTaBa BEIMIECTB: MO YUCIY U XapaKTepy peardpyrolmx U o0pa3yromuxcs Be-
mecTB (pa3ioKeHUs, COSAMHECHUS, 3aMEIICHUs, OOMEHa); MO M3MEHEHHWIO CTereHei
OKHCIICHHS DJIEMEHTOB (OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE M HE OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIE PEAKIINH); TI0 TETUIOBOMY 3 (PEeKTy (9K30- U IHAOTEPMHUUYECKUEC);
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Tema 2.7.2 TennnoBoii 3¢ pexT xu-
MHUYecKuX peakunuii. Tepmoxumu-
YyecKHe ypaBHEHHS.

Tema 2.7.3 O6paTumMocTh XUMH-
YeCKUX peakuuil. XuMHYeCcKoe
paBHOBecHe.

1o ¢aze (roMo- U TeTEPOreHHBIE); TI0 HAMIPABJICHUIO (0OpaTUMBbIC U HEOOPATUMBIE); TIO
HCIIOJIb30BAHUIO KaTajln3aropa (KaTaIUTUYECKUE U HEKATAIUTUYECKUE); TI0 MEXaHU3-
My (pazuKalbHbIE, MOJIEKYIISIPHBIE U HOHHBIE).
Coaepixanue yueOHOro MaTepuaa
Bepoamnocmov npomekanusa xumuueckux peaxkyuil. BHyTpeHHss dHEprus, 3HTalb-
nmus. TermoBod 3(¢deKT XUMUYECKHUX peakiuil. TepMoxumMudeckue
ypaBHeHusa. CTaHaapTHasi SHTAIbIUS peakuuid U oOpa3zoBaHus BemlecTB. 3akoH [.U.
I'ecca u ero ciencTBus. DHTPOIHUS.
Crkopocmb xumuueckux peaxyuii. Ilonstue o ckopoctu peakuuit. CKOpocTb roMo- 1
reTEePOreHHOM peakiuu. DHEPrusi AKTUBALIUH.

@akTOpsl, BIMAIOLIME HA CKOPOCTh XMMHUYECKOW peakuuu. lIpupona pearupy-
folux BemiecTB. Temmneparypa (3akoH Bant-I'odda). Konnenrpanus. Karanuzaropsr u
KaTajgu3: FOMO- U FeTepOreHHbIH, UX MexaHu3Mbl. DEpPMEHTHI, UX CPaBHEHUE C HEOp-
FaHMYECKUMHU KaTalnu3aTopaMu. 3aBUCHUMOCTbh CKOPOCTH pEeakLuil OT MOBEPXHOCTHU CO-
MIPUKOCHOBEHUS PEarupyronInx BEUIeCTB.
Conep:xaHue yueOHOro MaTepuasa
Oopamumocmev xumuueckux peakyuii. Xumuueckoe pagnosecue. 1lonsarue o XuMu-
YECKOM paBHOBecUHU. PaBHOBECHBIE KOHIIEHTpalMM. JMHAMUYHOCTH XMMHUYECKOIO
paBHOBecHsl. DaKTOPBI, BIUSIOIINE HA CMEIIEHUE PAaBHOBECHSI: KOHLIEHTpALUs, JaBie-
Hue, reMreparypa (npunuun Jlelllarense).
Jlemoncmpayuu. llpeBpamienue kpacHoro ¢ocdopa B Oenblif; KUCIOpoAa -B 030H.
Mopnenu Oyrana u uzobyrana. [lonydyeHue kucinopona u3 nepokcuaa Bojopoaa U BO-
Ipl; neruaparanus sta”ona. Llenmouka npespamennii P — P205 — H3PO4; cBolicTBa
YKCYCHOM KHCIIOTBI; peakluu, UAyle ¢ oOpa3oBaHHEM OCajKa, ra3a U BOJbI; CBOM-
CTBa METAJUIOB, OKHUCIICHNE aJbJETH/1a B KUCIOTY M COUpPTa B anpaeruia. Peaknuum ro-
pEeHUS; peaklru 3HI0TEPMHYECKHE Ha MpHMepe peaklMy pasfioKeHus (3TaHoja, Ka-
JUAHON CeMUTpPHI, OMXpoMara aMMOHHMS) M DK30TEPMHUUYECKHE Ha MPUMEpPE PEeaKIIHi
coeanHeHus (obecrBeunBaHe OPOMHOM BOJBI M PAacTBOpA MEPMaHTaHATa KaJIUs TH-

1,2

1,2
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JIEHOM, TallleHue U3BECTU U Jp.). B3anmopelicTBue IIMHKA C pacTBOpPaMU COJSHOW U
CEpPHOM KHCIIOT MPHU Pa3HBIX TeMIEparypax, IPH Pa3HbIX KOHIIEHTPALUAX COJSHOMN
KHMCJIOTBI; pa3jioKeHUe NEPOKCUIa KUCI0poia ¢ MOMOILbI0 okcuaa mapradua (IV), ka-
Taxa3bl CHIPOTO MsiCa U CHIpOTO Kaprodelns. BzaunMopeiicTBue MUHKA Pa3iIndHON TO-
BEPXHOCTH (TOPOIIKa, MBUIM, FPaHyl) ¢ KucioTo. Moaens "kumsmero cios". Cme-
LICHUE PABHOBECUS B CUCTEME:

Fe®* + 3 CNS" <—> Fe(CNS)s; oMblIeHHE KHPOB, PEaKIMK dTepHpUKAINH. 3aBUCH-
MOCTb CTENEHH 3JCKTPOJIUTUYECKON TUCCOLMALMU YKCYCHOW KHMCIOTHI OT pa3z0aBie-
Hus. CpaBHenue cBoicTB 0,1 H pacTBOpOB cepHOI M CEpHUCTON KUCIIOT; MypaBbUHOM
U YKCYCHOM KHCJIOT; TUAPOKCHUIOB JIUTHUS, HATPUS U KaJIHsl.

Ilpakmuueckasa paboma Ne7 1,2
CKOpOCTh XMMHUYECKUX PEaKIUH.
Camocmoamenvnas paboma cnmyoeHnos 3
CamocrosiTenbHOE U3YUEHHE TEOPETUUECKOT0 MaTepHaa;
CamocTosiTeIbHOE pelieHre 3a/1a4.
2.8. PacTBopbI Copep:xxanue y4eOHOro MaTepHaa 1,2
Tema 2.8.1 Teopus 3J1eKpPOJIUTH- Honamue o pacmeopax. Ov3NKO-XUMHYECKasi PUPOJAa PACTBOPEHUSI U PACTBOPOB.
YeCKOif THCCOMMAINH. B3aumMopeiicTBue pacTBOpPUTENSI M PACTBOPEHHOIO BellecTBa. PacTBopHMOCTh Be-
mectB. CriocoObl BBIpaKEHUSI KOHIIEHTPAIIMU PACTBOPOB: MaccoBasi JOJsl PacTBOPEH-
HOTO BelecTBa (MPOICHTHAS ), MOJISIPHAS.
MexaHu3M IMCCOLMALINY BEIIECTB C PA3JIMUHBIMU TUTIAMUA XUMUYECKUX CBsi3ed. Bkian
PYCCKHX YYEHBIX B Pa3BUTHE MPEACTABICHUI 00 AIEKTPOTUTUYECKON JHUCCOIHMAIINU.
OCHOBHBIE TIOJIOKEHUSI ~ TEOPUU  DJIEKTPOJUTHYECKOM  auccouuanuu. CTeneHb
AJIEKTPOJIUTUYECKON TUCCOIHMAIMU U (AKTOPHI €€ 3aBUCUMOCTU. CHIIbHBIE U CPEIHUE
DJIEKTPOIUTHL.
Huccounarusa Boabl. Bomoponansiii mokazatenb. Cpena BOJIHBIX PAacTBOPOB
AJIEKTPOJIUTOB. Peakiiu oOMeHa B BOJHBIX PaCTBOPAX AJICKTPOJIUTOB.
Tema 2.8.2 'maposus. Peakuuu
Conep:xanue y4eOHOro MaTepuasia 1,2

MOHHOI'0 00MEHA.

T'uoponus, xak oOMeHHbIN TIporiecc. HeoOpaTumplii THAPOIM3 OpraHUIECKUX U HEOP-
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TFaHWYECKUX COCIMHEHUN U €ro 3Ha4CHUE B IIPAKTUYECKOM JESATEIIBHOCTH YEJIOBEKa.

OO6parumslii ruaponu3 conei. Crynendarsiii ruaponu3. [Ipaktuueckoe npume-
HEHUE THIPOIN3a.

I'maponus opraHudeckux BelecTB (OEIKOB, JKUPOB, YIJIEBOJOB, MOJIHHYKIIEO-

tH10B, AT®D) u ero Ouosoruueckoe U MnpakTHueckoe 3HaueHue. OMBUICHHE >KHUPOB.
Peakuus srepudukanuu.
Hemoncmpayuu. CpaBHEHHE 3JIEKTPOIPOBOJHOCTH PAcTBOPOB 3JIEKTpOauTOB. CMme-
LIIEHWEe paBHOBECUs AMCCOLMALUM ciaalOblXx KucioT. MHAuMKaTopsl M M3MEHEHHE HX
OKpacKku B pa3HbIX cpenax. CepHOKUCIbIN U (epMEeHTATUBHBIN THAPOIU3 YIJIEBOIOB.
I'maponns kapOoHATOB, Cylb(}aTOB M CHWIMKATOB IIEIOYHBIX METAJJIOB; HUTPATOB
ceuHua (1) nan nuHKa, XJ10pHUIa aMMOHUSL.

Ilpakmuueckoe 3anamue No8 1,2
PactBopsl. KosinuecTBeHHAasi XapaKTepUCTHUKA paCTBOPOB
Camocmosamenshnas paboma odyuaouwuxcs. 3
CamocrosiTenbHOE U3YUEHHE TEOPETUUYECKOT0 MaTepHaa;
CamocTosiTeIbHOE pelieHre 3a/1ay.

2.9, Oxucaureapno- | Coaepxanue yueOHOro MaTepuaJia 1,2

BOCCTAHOBHMTEJIBbHBIC  PEaKIUM.
DJIEKTPOXMMHYECKHE PO ECChI

Tema 2.9.10KkucIuTEILHO — BOC-
CTAaHOBHUTECJIbHbLBIC IIpOIleCCbI.

Okucnumenvho-eoccmanosumenvhsvle peakyuu. CteneHb okuciaeHus. BoccTtaHoBu-
Tean U okucimrTenan. OKHUCIIEHNe U BOCCTAaHOBJIIEHHE. BakHeHlIIne OKUCITUTEIN U BOC-
CTaHOBUTEIU. BOCCTAaHOBUTENBHBIE CBOMCTBA METAIJIOB -MPOCTHIX BeIECTB. OKUCIH-
TEJIbHbIE U BOCCTAHOBHUTEJIBHBIE CBOMCTBA HEMETAJNIOB - MPOCTHIX BemlecTB. Boccra-
HOBUTEIIbHBIE CBOMCTBA BEIIECTB, OOpPa30BaHHBIX JJIEMEHTAMH B HU3IIEH (OTpuIla-
TENbHON) cTeneHu OKucieHus. OKUCIUTENbHBIE CBOWCTBA BEIIECTB, 00pa30BaHHBIX
9JIEMEHTAaMU B BBICIICH (ITOJIOKUTEIBHOM) CTENEeHU OKUCICHUSA. OKHUCIUTENbHBIE U
BOCCTaHOBUTEJIbHBIE CBOIMCTBA BEIIECTB, 0OPA30BAaHHBIX AJIEMEHTAMH B MPOMEXKYTOU-
HBIX CTETICHSX OKHUCIICHUS.

Knaccugpukayusa oxucinumenvno-eoccmanogumenvuvix peaxyuil. Peaxunn Mex-
ATOMHOI'O0 U MEXMOJIEKYJISIPHOTO OKUCIICHUS-BOCCTAHOBJIEHUA. Peakiyy BHyTpUMOJIe-
KYJIAPHOTO OKHCJICHUS-BOCCTAHOBIICHHS. Peakxmun CaMOOKHCJICHMS-
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Tema 2.9.2 JekTpoJn3 pacmjia-
BOB M BOJHBIX PACTBOPOB 3JI€K-
TPOJINTOB.

CaMOBOCCTaHOBJIEHUS (IUCIIPOIIOPLUOHUPOBAHUS).

MGTOI[BI COCTaBJICHHUA ypaBHeHI/If/’I OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIX pPCaK-
uuii. Meroa snekTpoHHoro OanaHca. Biusinue cpeibl Ha MPOTEKAaHUE OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX ITPOLIECCOB.

Conep:xanue yueOHOro MaTepuaJia

Xumuueckue ucmounuku moka. JIEKTPOIHbIE IOTEHUUANBL. P cTaHAApTHBIX 3J1€K-
TPOJHBIX TOTEHIUANOB (IEKTPOXUMUYECKUI psl HampsbkeHud Mmetansos). ["ampBa-
HUYECKHUE AJIEMEHTHI ¥ MPUHIUIIBI UX paboThl. CoCcTaBlIeHNE ralbBaHMUYECKHUX IJIEMEH-
ToB. OOpa3oBaHue rajibBaHHYECKHX Map MPU XMUMHUYECKUX Mpoleccax. ['aapBaHuue-
CKHE DJIEMEHTHI, IPUMEHSIEMbIE B JKM3HU: CBHHIIOBAs aKKyMyJsTOpHas Oarapes, HU-
KEJIb-KaAMUEBBIC 6aTapeH, TOIINIMBHBIC 3JICMCHTHI.

dnexkmponu3 paciuiaBOB U BOJHBIX PACTBOPOB AJIEKTPOJIUTOB. IIpormecchl, mpoucxo-
JAIIME Ha KaToJe W aHo/e. YPaBHEHUS 3JIEKTPOXMMHUYECKUX MPOLECCOB. DIEKTPOIHU3
BOJHBIX PACTBOPOB C MHEPTHBIMU 3JIEKTPOJAMH. DJIEKTPOJIU3 BOAHBIX PAaCTBOPOB C
pacTBOPUMBIMHU AIeKTpoaaMu. [IpakTrueckoe mpuMeHeHue 3IEKTPOIU3a.

Jlemoncmpayuu. BoccTaHOBICHHUE IUXpOMAara Kaius ITUHKOM. BoccTaHOBIIEHUE OK-
cuna meau (II) yrmem u Bomopogom. BoccraHoBieHHe AuUXpoMara Kaliusi STHIOBBIM
cnupToM. OKHCIUTENbHBIE CBONCTBA a30THON KHUCIOTHL. OKHUCIUTETHHBIE CBOWCTBA
nuxpomara Kanmus. ['anbBaHMYECKHE SJIEMEHTHI M OaTapeiku. DJIEeKTpOJIM3 pacTBopa
xyopuna meau (I1).

1,2

Ilpakmuueckasn paboma Ne9

Cocrasnenue ypasaenuit OBP

1,2

Camocmoamenvnan paboma cmyoeHmoa.

CamMoCTOSITEeIIbHOE HN3YUCHUEC TCOPECTUUCCKOI0O MaTepuaa,
CaMOCTOSTEIIBHOS PCHICHUC 3a/1a4.

2.10. Kinaccudgukanus BemecTs.

IIpocThie BemecTBa
Tema 2.10.1 Knaccupukauus Be-
mectB. IIpocTeie BemecTBa.

Copep:kaHue y4eOHOI0 MaTepuasa

Knaccugukayun neopzanuueckux eéeuwjecme. Ilpoctoie u cinoxsele BemecTBa. OKcH-
Ibl, ux Kiaccudukanusa. ['uapokcuabl (OCHOBAHUS, KHCIOPOACOACPKAIINE KUCIOTHI,
amdoTepHbie TUAPOKCUAbI). KucioTel, nx kinaccupukaius. OCHOBaHMS, UX Kiaccudu-

1,2
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Tema 2.10. 2 Koppo3usi MmeTa/1ji0B.
ITonsiTue Koppo3um.

karusi. Conu cpeiHue, KUciable, OCHOBHBIE U KOMIUIEKCHBIE.
Memannwt. [lonoxeHre METALIOB B MEPUOIUICCKON CUCTEME U OCOOECHHOCTH CTpOE-
Hus ux atomoB. [IpocThie BellecTBa - METaUIbl: CTPOCHHE KPUCTALIOB U METaJLIINYe-
CKasi XuMHuecKas cBsi3b. O0mue pu3nuecKue CBOWCTBA METAJIIOB U BOCCTAHOBUTEIb-
HbIE CBOMCTBA MX: B3aUMO/JICHCTBUE C HEMETaIaMH (KUCIOPOAOM, TaJloTeHaMH, CEPOH,
a30TOM, BOJIOPOJIOM), C BOJIOH, KMCIIOTaMH, PACTBOPaMH COJIeH, OpraHM4eCKUMH Bellle-
CTBaMHU (CIUPTaMH, raloreHalkaHaMu, (PeHOJIOM, KUCIOTaMHt ), co IienoyamMu. OKcuibl
Y THAPOKCHUIBI METAIIJIOB. 3aBUCUMOCTb CBOMCTB 3TUX COSAMHEHUI OT CTEHEeHEN OKHC-
JIEHUS] METAJUIOB. 3HaYEHHE METAJNIOB B IIPUPO/IE U KU3HHU OPTraHU3MOB.
Conep:xanue yueOHOro MaTepuasia
Kopposua memannos. lloustue xoppo3un. XuMuueckas KOppo3usi. IIEKTPOXUMHUYE-
ckast koppo3us. CriocoOb! 3alUThl METAJIJIOB OT KOPPO3HH.
Obuue cnocobwvl nonyuenua memannos. Metamisl B npupojie. Meramiyprust u ee
BHUJIBI: TIUPO-, TUAPO- U DJIEKTPOMETAJUTYPTHs. DJIEKTPOJIU3 PACIIABOB M PaCTBOPOB
COCIMHEHUI METAJIOB U €Tr0 IIPAKTUYECKOE 3HAUCHUE.
Hememannel. IlonoxeHue HEMETAVIOB B TMEPUOIUYECKON CHCTEME, OCOOCHHOCTH
CTPOEHHUSI UX aTOMOB. DJIEKTPOOTPHULATEIIBHOCTb.

brnaropogabie Ta3pl. DIEKTPOHHOE CTPOEHHUE aTOMOB OJaropoAHBIX Ta30B U
O0COOCHHOCTH MX XUMUYECKUX U (PU3MUECKUX CBOWCTB.
Hewmeranibl - mpocThie BemecTBa. ATOMHOE U MOJIEKYJIIPHOE CTPOCHHUE UX. AJIIIOTPO-
nust. XUMUYECKUE CBOMCTBA HeMeTauioB. OKUCIUTENbHbIE CBOMCTBA: B3aUMOJICHCTBUE
C MEeTajUlaMH, BOJOPOJOM, MEHEE 3JIEKTPOOTPULIATEbHBIMU HEMETaJlJlaMU, HEKOTO-
pPBIMH  CJIOKHBIMHU  BelllecTBaMu. BoccTaHOBUTETBHBIE CBOMCTBA HEMETAIIJIOB B Peak-
nusx ¢ (GTOpOM, KHUCIOPOJOM, CIOKHBIMH BEHICCTBAMHU-OKUCIUTEIAMHU (a30THOW U
CEPHOU KUCJIOTaMHU U Jp.).
Jemoncmpayuu. Konnexus "Knaccudukaius HeOpraHUIECKUX BEIECTB" 1 00pa3Iibl
npeacTtaButeneil kimaccoB. Kommeknus "Knaccudukanus opraHMYecKux BemiecTB' U
o0pa3ipl MpeacTaBUTeNel KiaccoB. Mofenn KpUCTaNIMYECKUX PEIIETOK METaslIoB.

1,2
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Komnexknust MetanioB ¢ pa3HbIMH (PU3NYECKMMHU CBOWCTBaMH. B3ammoneiicTBue im-
TUSl, HATPUs, MarHus U JKejie3a ¢ KUCIO0POI0M; LIEJIOYHBIX METAJUIOB C BOJOW, CIMPTa-
MU, (EHOJIOM; IIMHKA C PACTBOPAMH COJISTHOM M CEPHOM KUCIIOT; HATPUS C CEPOil; allto-
MUHUSL C HOJIOM; JKE€JI€3a C PACTBOPOM MEAHOIO KYyINOpOca; allOMUHUSI C pacTBOPOM
enkoro Hatpa. OKCHIbI M THAPOKCHUIBI Xpoma. Koppo3us MeTalsioB B 3aBUCUMOCTH OT
yCIOBUH. 3alluTa METaIOB OT KOPPO3UHU: 00pa3isl "HeprkaBeek', 3alUTHBIX MOKPHI-
tui. Komekuus pyn. DieKkTpoau3 pacTBOpOB cosiel. Monenn KpUCTAIUIMYECKUX pe-
LIETOK MO, anMmasa, rpadura. Amotponus dhocdopa, cepsl, kuciopoaa. Bzaumoneii-
CTBHE BOJIOPOJIA C KUCIOPOAOM; CYPbMBI C XJIOPOM; HATPHs ¢ HOJOM; XJIOpa C pacTBO-
poMm OpommuJa Kalusi; XJIOPHOH U CEPOBOJOPOIHOI BOJBI; 0OeclBEYMBAaHUE OPOMHOMN
BOJIbl ATUJIEHOM WJIU all€TUIICHOM.

Camocmoamenvnan paboma cmyoenmoa.

CamocrosaTenbHOE U3y9eHNE TEOPETHUECKOTO MaTepHala,
CamocrosTenbHOE peleHne 3a1a4

CamocrosiTenbHas MOArOTOBKa pedepaTa Mo TeMaTHUKE:

o OKCI/II[I)I " COJIM KaK CTPOUTCIIbHBIC MaTCPUAJIbI.

e lcropus rumca.

e IloBapeHHas cOJIb KAK XUMUYECKOE ChIPbE.

2.11. OcHOBHBIE KJIACCHI HEOpra-
HUYECKUX U OPraHU4YeCKHX CO-
eIUHeHU

Conaep:xaHnue y4eOHOIro MaTepuasa

Booopoonwvie coeounenun nememannos. IlonydeHne amMMmuaka W XJIOPOBOAOPOAA
CHUHTE30M W KOCBeHHO. Dusnmyeckue cBoicTBa. OTHOIIEHWE K BOJAE: KHCIOTHO-
OCHOBHBIE CBOMCTBA.

Okcuowvt u anzudpuodwl Kapoonoesvix Kuciaom. HeconeoOpa3zyrmomme U coeodpasyro-
e okcuabel. KucnoTHele OKcHbl, WX cBOWCTBAa. OCHOBHBIE OKCHJIBI, UX CBOWCTBA.
AMdoTepHbIE OKCHIBI, UX CBOWCTBA. 3aBUCHMOCTH CBONCTB OKCHIOB METaNIOB OT
CTCTICHH OKHCIIEHUSI. AHTUIPHUIBI KapOOHOBBIX KUCIOT KaK aHAIOTH KUCIOTHBIX OKCH-
JI0B.

Kucnomul opeanuueckue u neopzanuueckue. Kucinotsl B CBETE TEOPUH DIIEKTPOIUTH-
yeckor mauccormanuu. KucioTel B cBeTe mpoToiauThyeckoi teopun. Knaccudukanus

1,2
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OpPraHMYECKUX U HEOPTaHUYECKUX KUCIOT. OO1Iue cBOCTBAa KUCIIOT: B3aUMOJEICTBHE
OpPraHUYECKUX U HEOPTAHMUYECKUX KHUCIIOT C METaJUIAMU, OCHOBHBIMU U aM()OTEPHBIMH
OKCHJIAMH W TUAPOKCUIAMH, C COJISIMH, 00pa30BaHUE CIOKHBIX 3(hupoB. OCOOCHHOCTH
CBOMCTB KOHILICHTPUPOBAHHON CEPHOM U a30THOM KUCIIOT.

Ocnosanusa opeanuyeckue u Heopzanuyeckue. OCHOBaHUS B CBETE TEOPUU DIIEKTPO-
nuTUYecKor auccounanuu. OCHOBAaHMS B CBETE MpoToUuTUYecKor Teopun. Kiaccu-
¢dbuKkanus OpraHUYecKuX ¢ HEOPraHWYEeCKUX OCHOBAHHMM. XHMMUYECKHE CBOICTBa
HIeI0YeH U HepaCTBOPUMBIX OCHOBaHUM. CBOWCTBA OCCKUCIOPOAHBIX OCHOBAHHM: aM-
MHAKa U aMUHOB. B3anMHoOe BIMsIHUE aTOMOB B MOJIEKYJI€ aHWJIMHA.

Am¢pomepnvie opeanuueckue u Heopzanuueckue coeourenus. AmpoTrepHble OCHO-
BaHUS B CBETE MPOTOJIMTUYCCKOW Teopuru. AMGMOTEPHOCTh OKCHUIOB M THUIPOKCHIIOB
MEePEXOIHBIX METAJUIOB: B3aUMOJICHCTBHUE C KUCJIOTAMH U IIEI0YaMH.

Conu. Knaccudukanus 1 XuMudeckue cBoicTBa cojieil. OCOOEHHOCTH CBOMCTB CoJIeit
OPTraHUYECKUX U HEOPTAaHUYECKUX KUCIIOT.

I'enemuueckasn cea3b mexHcoy Kiaccamu OpeaHUYEeCKUX U HeOpZaHu4ecKux coeouHe-
Huil. [loHsATHE O TEHETUYECKOM CBSI3U U T€HETUUYECKHX psAJaX B HEOPTaHUYECKOU U Op-
TaHUYECKON XUMHH. [ eHeTHueckue psAapl MeTauia (Ha MpuMepe KalblMs U Kelesa),
HeMeTala (cepbl U KpEMHHUS ), IEPEXOTHOTO dJieMeHTa (IMHKA). ['eHeTndeckue psasl U
TE€HETUYECKasl CBSI3b B OPraHMYeCcKo XuMuu. EAMHCTBO MUpa BEILIECTB.
Jemoncmpayuu. Konnexkuuu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB, Jie-
MOHCTpALMS UX CBOMCTB. B3aMMOAENCTBUE KOHLUEHTPUPOBAHHBIX a30THOM U CEPHOMU
KHCJIOT, a TaK)Ke pa30aBICHHONW a30THOW KHUCIOTHI ¢ Menbio. Peaknus "cepeOpsiHOTO
3epkana" 1 MypaBbUHOW KUCIIOTHI. B3anMmoaencTBre pacTBOpa ruipOKCUIA HATPUS C
KHCIOTHBIMU OKcugamu (okcunoMm ¢docdopa (V)), amPpoTepHBIMU THUAPOKCUIAAMHU
(rumpoxcuaom 1uHKa). B3anmoseiictBue ammuaka ¢ Xjaopogo1opooM U Boaoi. AHa-
JIOTUYHO U1 METUJIaMUHA. B3auMoelicTBue aMUHOKHCIIOT C KUCIOTAMH U IEI0YaMHU.

Camocmoamenvnasa paboma cmyoeHmoe.

CaMocCTOsATENbHOE U3YYEHHUE TEOPETUUECKOI0 MaTepraia
CaMocTosiTenbHOE pellIeHre MPAKTUKOOPUEHTHPOBAHBIX 33]1a4 110 COCTABJICHHUIO IIETIO-
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YEeK B3aUMOIPEBPALICHUH BEILLIECTB.

2.12. XuMus 2J1€eMEHTOB
Tema 2.12.1 Xumus 3J1eMEHTOB. S
—3JIeMeHTEI. P — 2j1eMeHThl.

Conep:xaHue y4yeOHOro MaTepuaa

S-DJEMEHTHI.
Booopoo. [IpolicTBeHHOE MOJI0KEHHE BOAOPO/IA B epUoAnUecKoit cucteme. M30Torbl
Bogopoaa. Tsokenas Boga. OKMCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOAOPO-
J1a, €T0 MOJIy4eHHE U IpUMEHEHHE. Pob BOAOpOa B )KUBOW U HEXKUBOM IIPUPOJE.
Boga. Ponb Bozbl kKak cpenooOpa3yromiero BelecTBa KIEeTKU. JKOJOTHYECKHUe
aCMeKThl BOAOIOJIb30BAHNUS.
Inemenmur 1A4-2pynner. 1llenounsie mMetauibl. OO0IIas XapakTepUCTUKA IIETOYHBIX
METAJJIOB HAa OCHOBAHWM IIOJIOKEHMSI B IEpUOAMYECKOM cucreMe 3yieMeHToB JI.H.
MeneneeBa u ctpoeHus: aToMoB. [lonyuenue, pusnueckue ¥ XUMHUUECKUE CBOWCTBA
LIEJIOYHBIX MeTauIoB. KaTHOHBI IIENOYHBIX METAUIOB KaK Ba)KHEWIIas XUMUYECKas
(dopmMa MX CYyIIECTBOBAaHUS, PEryJIATUBHAS POJIb KaTUOHOB KaJIMsl U HAaTpUs B JKHUBOM
kietke. [IpupoHble coeMHEHNs HATPUS U KaJlKsl, UX 3HAUYCHUE.
Inemenmur 11A-2pynnei. OO XapakTepUCTUKA IIETOYHO3EMENIBHBIX METAJIOB U
MarHusi Ha OCHOBAHMHM IOJIOKEHHs B MEpUOANIECcKoi cucteme dnemeHToB .M. Men-
nerneeBa U CTpoeHus: aToMoB. Kanbliuii, ero noiaydyeHue, QU3NYECKUe U XUMHUYECKHE
cBolCcTBa. BaxkHelne coeMHEHNs KallblMs, UX 3Ha4eHUe U npuMeHenne. Kanpumii B
MIPUPOJIE, €ro OHoIoruuecKas poJb.
p-DIEMEHTHI.
Antomunuil. XapakTepucTHKa JIIOMUHMS Ha OCHOBAaHUU IMOJIOXKEHHS, a MepUoanye-
ckoii cucreme snementoB J[.JM1.MenneneeBa u crpoenus aroma. Ilonydenue, ¢pusude-
CKHE M XMMHYECKHE CBOWCTBA aIIOMHHMs. BakHellne COeIMHEHUs aJTIOMUHMSI, UX
CBOICTBa, 3HAUEHHUE U TpUMEHEHHUE. [[pupoiHbIe COeTMHEHNS ATIOMUHMSL.
Yenepoo u kpemnuii. O61mas xapakTeprucTUKa Ha OCHOBAHUHU WX TOJIOKEHHS B TIEPHO-
nnaeckoit cucteme J[.M. MenneneeBa u ctpoenus aroma. [IpocTeie BemecTBa, o0pa3o-
BaHHBIC 3TUMH JeMeHTaMu. OKCUABI U TMAPOKCHUIBI yrilepoja U KpeMHus. BaxHen-
K€ COJIM YTOJIbHOW U KPEMHUEBOU KUCIOT. CHUIIMKATHAS TPOMBIIIUIEHHOCTD.
T'anozenv. O611as XapaKTEPUCTHKA I'AJIOTEHOB HA OCHOBAHUM UX IOJIOKEHUS B MEpH-
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Tema 2.12.2 Xumus 3j1eMeHTOB. D
—13JIeMeHTEI. f —)3JjIeMeHThl.

onuueckor cucreme anemeHToB Jl.M.MenneneeBa u crpoeHust aTomoB. I'ajmorenst -
IIPOCTBIE BEIIECTBA: CTPOEHUE MOJIEKYJI, XUMHUYECKHE CBOMCTBA, IIOJyYEHUE U IIPUME-
HEHHE. Baxxnenmme coeMHEHUs rajloreHOB, UX CBOMCTBA, 3HAYCHUE U IPUMEHEHHE.
l'anorensl B npupoje. brosornyeckas pojpb rajJoreHoB.

Xanvkozenpr. OO XapaKTePUCTUKA XaJbKOI€HOB Ha OCHOBAHUM MX IOJIOKEHHS B
nepuogudeckoi cucreme aeMeHToB [[.1. Menzeneesa u crpoeHns aToMoB. XallbKO-
TeHbI - MpocThie BemecTBa. Amtorponus. CTpoeHHe MOJIEKYI aJUIOTPOIHbBIX MOAU(HU-
KalMi U ux cBoicTBa. Ilomyuenue u mpuMeHEHHE KUCIOpOAa U Cepbl. XaJIbKOIEHBI B
pUpoJie, X OHoIornyecKas pob.

Inemenmur YA-cpynnor. O01as XapaKTepUCTUKA JIEMEHTOB 3TOM IpyIIbl HA OCHO-
BAHMM HX IIOJIOKEHMS B IEpUOAMYECKON cucreMme annemeHToB [[.M. Menneneesa u
ctpoeHust aToMoB. CTpOEHHE MOJIEKYJIBI a30Ta U AJTIOTPOIHBIX Moaudukanuii ¢pocdo-
pa, ux ¢uzNuecKue U XMMHUYECKHEe CBOicTBa. BoaoponHble coeaMHEHUS 3JIEMEHTOB
VA-rpynmel. Okcugibl a3ota u ¢pocdopa, COOTBETCTBYIONINE UM KUCIOThL. CoNu 3THX
kucnoT. CBOMCTBA KUCIOPOAHBIX COeIMHEHUI a30Ta u ¢ocdopa, UX 3HaAUYEHUE U IpPHU-
MeHeHue. A30T u ¢pocop B pupoje, UX ONOJIOTUYECKask POJlb.

Inemenmur 1YA-ecpynnoi. O01mas xapakTepUCTHKA JIEMEHTOB ATOM IPYIIBI HA OCHO-
BaHNWU MX IOJOXEHUS B Nepuoauueckoil cucreme snemeHtoB .M. MenneneeBa u
CTPOEHHUSI aTOMOB. YTJIepoAd M ero ajuioTponus. CBONCTBA aUIOTPONHBIX MOTUPHUKA-
Ui yriepoja, UX 3Ha4eHHEe W npuMeHeHue. OKCHIbI M THAPOKCHABI yriepoia H
KpEMHUS, UX XUMUYeCKue cBoMcTBa. CONMM YroiabHONW M KPEMHHUEBBIX KHUCJIOT, UX 3Ha-
yeHue u npumenenue. IlpuponooOpasytomas poib yriaepoja i )KUBOM U KpeMHHUS -
JUTSL HE)KMBOM MPUPOJIBI.

Conep:xanue y4ye0OHOro MmaTepuasa
D-DnemeHThI.

Ocob6ennoctu ctpoenus atomoB é-3memeHToB (ILI-\IIII-rpymm). Menap, 1HHK,
XpOM, >K€JIe30, MapraHel] Kak MPOCThIe BEUIECTBAa, WX (U3NYECKUE M XUMHYECKHE
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cBoiicTBa. HaxoxaeHue 3TUX METaIOB B MPHUPOJE, UX MojydeHue u 3Hauenue. Co-
eAMHEHUs1 €-3JIEMEHTOB C PA3JIMYHBIMU CTEMCHSIMH OKUCIEHUS. XapaKTep OKCHJIOB U
TUAPOKCHUJIOB 3TUX JIEMEHTOB B 3aBUCHMOCTH OT CTEIIEHHU OKHCIICHUS MeTaJlja.
Jlemoncmpayuu. KoIIeKuu MPOCTHIX BEIIECTB, 00PA30BAHHBIX dJIEMEHTAMH Pa3JIny-
HBIX 2JIEKTPOHHBIX cemeicTB. Komnekuun muHepanoB u ropusix nopon. [lomydenue
AIIOTPOIHBIX MoJU(DUKaIM KUcIopoa, cepbl, pochopa. Xumuueckue cBOMCTBa BO-
JopoJia, KUCIopoaa, cepbl, pocdopa, raioreHoB, yrieposa.

Oxcupsl cepbl, a30Ta, Yriiepoaa, Jkenesa, Mapraiia, MeJid ¢ pa3IuYHbIMU CTe-
TIEHSIMU OKHUCIIEHUS, X CBOMCTBA.

I'unpokcuabl cepel, XpomMa, Maprasiia, *xenesza, Meau, allOMUHUSA U [IUHKA, UX
MOJTyYeHUE U XUMHYECKUE CBOICTBRA.

Ilpakmuueckan paboma Nel(

Pemenne OKCIICPUMCHTAJIBHBIX 3aJia4d IO HeOpFaHquCKOﬁ XUMHU.

1,2

Camocmoamenvnan paboma cmyoeHmoe.

CaMocCTOsATENBHOE N3YYEHNE TEOPETUUECKOIO MaTepraia
CaMocTosiTenbHasi MOArOTOBKA COOOIIEHHMS 110 TEMaM:

e XuMHS METAJJIOB B MOEH IPO(eCcCHOHATBbHON eI TENIbHOCTH.

e XuMHs HEMETAJJIOB B MOl NpodeCcCHOHATbHON AESITEIbHOCTH.

2.13. XuMu4 B JKM3HH 001IECTBA

Conaep:xaHnue y4eOHOIro MaTepuasa

Hrorosoe 3ansitue
PeliTUHIOBBIN KOHTPOJIbN22

Xumusa u npouzeoocmeo. XuMHUUYECKass MPOMBIIIJIEHHOCTh U XUMHUYECKHE TEXHOJIO-
run. CpIpbe I XMMUYECKON MPOMBINUIEHHOCTH. Bojga B XMMHUYECKON MPOMBIIIIEH-
HOCTH. DHEPTHUsl JI1 XUMUYECKOT0 MPOU3BOJACTBA. HayuHble MpUHIUIIBI XUMUYECKOTO
MPOM3BOJCTBA. 3aIUTA OKPYKAOWIEH CPelbl U OXpaHa TpyAa MPU XUMHYECKOM IMPO-
n3BojicTBE. OCHOBHBIE CTAIUU XMMUYECKOTO Tponu3BoAcTBa. CpaBHEHUE TPOU3BO/ICTBA
aMMHaKa ¥ METaHoJIa.

Xumusa 6 cenvckom xo3ancmee. XMMU3aLKsl CEIILCKOTO XO351CTBA U €€ HaIllPaBJICHUS.
PacTenus u mouBa, NOYBEHHBIN MOTTOMIAOIINN KOMIUIEKC. Y 100peHHs U MX KJacCu-
¢dukamus. XUMHUYECKHAE CPENICTBA 3aIUTHI pacTeHUud. OTpHUIlaTENbHBIE MOCIEACTBUS
MPUMEHEHHUS TECTUINIOB ¥ 00pb0a ¢ HUMH. XUMU3aIUsl )KUBOTHOBOJICTBA.

1,2
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Xumusa u yxonocus. XuMUUECKOE 3arpsi3HEHUE OKpyskarouieil cpenpl. OxpaHa Tujipo-
cdepbl OT XUMHUECKOTOo 3arps3HeHns. OXpaHa MOYBBI OT XUMHUYECKOTO 3arps3HEHUSI.
Oxpana atmocepbl 0T XUMHUYECKOro 3arps3HeHus. Oxpana (iaopsl U dayHbl OT Xu-
MUYECKOT0 3arpsi3HEHUs. BUOTEXHOIOrUs U TeHHAs! NHXKEHEPUSL.

Xumus u noeceonesnasn Hcusnp yenoeexa. Jlomamnsis antexka. Morolue U YUCTSIIKE
cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMU HaceKOMBIMU. CpeICTBa JINYHOW TUTHEHBI U
KOCMETHKU. XUMUS U nuia. MapKupoBKa yImaKOBKa MUIIEBBIX U TUTUEHUYECKHUX IIPO-
JTYKTOB M YMEHHUE X YUTATh. JKOJOT U KUIUIIA. XUMUS U T€HETUKA YEJIOBEKA.
Jemoncmpayuu. Moaenu npou3BOACTBAa CEPHOM KHUCIOTHI U aMMuaka. Kosiekius
ynoopenuit u nectunuoB. O6pasibl CpeCcTB OBITOBONM XUMHUH U JIEKAPCTBEHHBIX Ipe-

11apaToB.
Camocmosamenvnas paboma cmy0enmos 2 3
CooO1eHus, TOKIJIaIbl, KOHCIIEKTHI 10 MaTepraiaM y4eOHHKa M JOTIOJHUTEILHON JIH-

TepaTyphl «XHMHS B ;KU3HH 00LIECTBA»

JAudppepeHupoBaHHbIN 3a4eT

O0si3aTe/IbHAs AYNTOPHAsI HATPY3KA 139
CamocrosiTeIbHas padoTa 69

Hrtoro 208
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IIpumepHbie TeMbI pedepaToB (10KJIAT0B), HHAUBUIYAJbHBIX MPOEKTOB:

buotexHOnOTHs ¥ reHHast nHKeHepusa — TexHosoruu X XI Beka.
«Ilepuoanueckomy 3aKoHY OyyIiee He TPO3UT Pa3pyILICHUEM...)»
AJIFOMUHHI Ha KyXHE: ONACHBIN Bpar WIX BEPHBIM MOMOIIHHUK?

AmMunaza Kak 00beKT XUMHUYECKOT'O UCCIIETOBAHMS.

AmMop(dHbIe BemecTBa B MPUPOIE, TEXHUKE, OBITY.

AHanu3 coiepkaHus aCKOPOMHOBOM KUCJIOTHI B HEKOTOPBIX COPTaX CMOPO-
JUHBI

AHanu3 cocTaBa MOJIOKa M MOJIOYHBIX MPOJYKTOB.

AHanu3 QU3NKO-XMMUYECKUX MOKa3aTeael TOTOBBIX MallOHE30B.
ApoMaTu3aTtopbl HA OCHOBE CIOXKHBIX 3(pUPOB.

AckopOrHOBAas KUCJIOTa: CBOMCTBA, (PU3HOIOTHUECKOE IEUCTBUE, COAEpKa-
HUE U JUHAMHUKA HAKOIUICHUS B PACTCHUSIX.

Adp030JI1 U UX TPUMEHEHHUE B MEIUIIUHCKOW MPAKTHUKE.

be3onacHOe MUTAHUE U OLICHKA KAYECTBA MPOAYKTOB MUTAHUS.

benku v ux 3HaYeHUE B IMTAHUU YEJIOBEKA.

buonornyecku akTUBHBIE TOOABKHU K MMHIIE U UX BIMSHUE HA OPTaHU3M Ye-
JIOBEKa

buosiornueckne 4achl, WM KaK IPOKUATH JIOJTO.

buc-denon, niu Bpen miactukoBoil mocyab

boeBpie TOKCMYECKUE XUMUYECKHUE BELIECTBA U UX BIIMSHUE HA LIEIIOCTHOCTD
HKOJIOTUYECKON CUCTEMBI

BbITOBBIE PUIIBTPBI 1711 OUUCTKH BOJIOIPOBOIHOM BOJIBI U CIIOCOO MX pere-
HEpaLHH.

BaxHenmmi nokas3aresib 3KOJI0THYECKOr0 COCTOSTHUS MOYBHI - pH.
B3anMocCBs3b IPEAMETOB: XMMHUS U JINTEPATYPA.

BupTtyanbHO€ MOAEIMPOBAHNE XUMHUUYECKUX MPOLIECCOB.

Butamuu C u ero BIMsiHUE Ha OPTaHU3M YE€JI0BEKa.

BuTtaMuHBI Kak OCHOBA KU3HEAECATEIBHOCTH JKUBBIX OPTaHU3MOB.

Bkiaz OTE4ECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH IEKTPOJIUTHIECKON
JIVCCOLAALINH.

BnusHre aBTOMOOMIIBHOTO TPaHCIIOPTA Ha CTENEHb 3arpsi3HEHUs BO3/1yXa.
Bnusinue ankoross v Tabaka Ha OpraHu3M 4elloBeKa.

BnusHre aHTUOMOTHKOB HA BCXOXKECTh U POCT PACTECHUH.

Brusitnue ObITOBOM XUMHH Ha IKOJIOTHIO U 3JJ0POBhE YEJIOBEKA.

BnusHre KOMIIOHEHTOB TaOa4HOTO JbIMa HA OPTaHU3M YeJIOBEKaA.
BisiHue OKTaHOBOTO YKCIIa HA IETOHALIMOHHYI0 YCTOMYMBOCTD TOIUIMBA
BnusHue ynotpeOieHus ra3upOBaHHbIX HAITUTKOB HA OPraHU3M YEJIOBEKa.
BnusHre XuMUYeCcKUX BEUIECTB Ha 3/J0POBbE 3y0OB.

BinsiHue XuMrUYeCKUX 3aBOJIOB HA SKOJIOTHIO HAILIETO TOPOJA.

BimsiHne XuMUYECKUX 3JIEMEHTOB Ha )KU3HENESTEINbHOCTD YEIOBEKA.
Bimsinue sHEpreTHYeCKnX HAMTKOB HA OPTaHU3M YEJIOBEKA.


http://zubstom.ru/docs/index-5970.html

BnusiHre 3TUI0BOrO CIUPTA HA OPTaHU3M YEJIOBEKA.

Boga kak peareHT u cpeaa i XMMHYECKOTO MpoLecca.

Bo3sgeiicTBre TSKENBIX METAIIJIOB HA KUBOW OPTaHU3M.

["a3upoBaHHast BOJ1a — Bpe WM MOJIb3A.

['mroTamat HaTpust — NpPUYMHA NUIIEBOW HAPKOMAHUU.

['pyboaucniepcHbie CUCTEMBI, UX KiIacCU(DUKAIUS U UCTIOJIH30BAHUE B IIPO-
beccruoHanbHOM NEATEIbHOCTH.

JlekopaTuBHasA KOCMETUKA U €€ BIUSHHUE HA KOXKY.

JlneTnyeckuii 3aMEHUTENb caxapa acrapTaM - TOKCHYHOE BEIIECTBO.
JloOaBKM, KpacUTENX U KOHCEPBAHTHI B MUIIEBBIX MTPOIYKTaX.

3ammTa 030HOBOTO SKPaHa OT XUMHUYECKOT0 3arpsi3HEHUS.

N3ydeHune cocTtaBa U CBOMCTB MUHEPAIIBHOU BOJBI.

N3ydeHne XxapakTepUCTUK MOPOKEHOTO KaK MPOAYKTa MUTAHUS.

Mo B mpoayKTax MMTaHUS U BIHSHHUE €ro Ha OPraHW3M YeloBeKa.
Hcnonb30BaHWE MUHEPAIBHBIX KUCIOT Ha IPEANPUATUAX PA3IIMYHOTO IIPO-
buis.

Hcnonb3oBaHKE palMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIEIISIX.
HccnenoBanne kauecTBa BOABI B BOJOEMAaX U BOJOIPOBOJIE.

HccnenoBanue PU3UKO - XUMUYECKUX CBOMCTB MOJIOKA Pa3HbIX MTPOU3BOIH-
TeJel, UMEIOIINX dKOJIOTUYECKUM cepTUUKaT.

HcTopust 0Te4eCTBEHHOW [IBETHOM METAILTYPTIUU. POJIb METAIIIIOB U CIUIABOB
B HAy4YHO- TEXHUYECKOM IIPOTpeCCe.

Hctopust OTKpBITUS U pa3paOOTKU ra30BbIX U HEPTSHBIX MECTOPOKIECHUN B
Poccuiickon ®@enepanumu.

Kanpumii 1 ero coeAMHEHUs1 B OpraHU3Me Y€JIOBEKA.

Koppo3sust MmeTaioB 1 criocoObl 3aIUTH OT KOPPO3HH.

KocMmertnka i1 KpacoThl M MPOTUB KPACOTHI.

Kodeun u ero BiusiHue Ha 3J0pOBbE JIIOACH.

Munepaibl 1 TOpHBIE TTOPOIbI KAK OCHOBA TUTOC(HEPHI.

MHoronukuii kapOOHAT KalbIUs: B IPUPO/IC, B MPOMBIIIUICHHOCTH, B OBITY.
Hanuuue B nmpoAyKTax NUTaHus HoAa U ero OMOJIOru4ecKast poJb.
HanoTexHon0rns Kak MpUOPUTETHOE HAMPABJICHUE PAa3BUTHS HAYKH U MPO-
nu3BoJcTBa B Poccuiickonn denepanun.

Hatypansubie nyxu, unu [lapdromepus cBoumu pykamu

HedTh u ee TpancropTUpOBKA Kak OCHOBA B3aMMOBBITOJTHOTO MEXKTyHAPO/I-
HOT'O COTPY/IHUYECTBA.

HuTtpaTsl B 0BOIIIAX Y MyTH CHUYKEHUS UX COJCPKAHMUS.

OKcHUIbI U CONU KaK CTPOUTEbHBIE MATEPUATIBI.

OnpeneneHne UHANKATOPOB B OBOIIAX U (PPYyKTax.

OnpeneneHne Ka4eCTBEHHbBIX XAPAKTEPUCTUK YAMHBIX HAIIUTKOB, IIPEJIara-
€MBIX MOTPEOUTETBCKUM PHIHKOM

OTKpbITHE U POUCXOKICHUE HA3BAHUS HEKOTOPHIX XUMUYECKUX 3JIEMEH-
TOB.
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OxpaHa OKpY’Karollel cpeabl OT XUMUYECKOT0 3arpsasHenus. KonnuecTsen-
HbIE XapaKTEPUCTUKHU 3arps3HEHUS OKPYKAIOLIEH CpeIbl.

[IekTHH ¥ €ero BIMSHHE HA OPTaHU3M YEJIOBEKA.

[Inrocel 1 MuHychl HanuTKOB «llencu» n «Koka-Koma», «Copaiim» un «®DaH-
Tay.

[ToBapeHHas coJib — MUHEPAJI HEOOBIYAITHOW Ba)KHOCTH.

[ToBapeHHas COJIb KaK XUMHUYECKOE ChIPBE.

[Tone3Hble cBOMCTBA Meza, ONpeiesieHUuE KauecTBa MENa B OBITY.
[TpakTHyeckoe mpruMeHEeHHUe EKTPOIN3a: paQUHUPOBaHHE, TAIbBAHOILIA-
CTHKa, TAJIbBAHOCTETUSI.

[IpuMeHneHne CyCieH3ui U YMYJIbCUN B CTPOUTEIBCTBE.

[TpuMeHeHre TBEpI0T0 U ra3000pa3Horo okcuaa yrieposaa (1V).

Peakunu ropeHust Ha IpOU3BOJCTBE U B OBITY.

Pe3nHoTexXHMYECKOE MPOU3BOJICTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM
nporpecce.

PeHTreHoBCKOE U3ITyUYEHUE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEUIIMHE.
Ponp MeTaJIIIOB B UCTOPUH YeJIOBEUECKON HUBHIM3anuu. Mcropus oreue-
CTBEHHOH 4epHOI MeTaITypruu. COBpEMEHHOE METAILTYPIrUUECKOE ITPOU3-
BOJICTBO.

Ponb 0T€YeCTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTHUH MUPOBOM opra-
HUYECKOW XHMUHU.

CBapo4HO€ ITPOU3BOACTBO U POJIb XUMUH YIIIEBOJOPOJIOB B HEM.

CepHast KUCIIOTa — «XJI€0 XUMUYECKOW TPOMBIILIIIEHHOCTH.

Cunres 114-ro sanemenTa — TpuyM@ poCCUUCKUX (PU3UKOB-SIEPILIUKOB.
CuHTeTHYEeCKHE KayuyyKU: UCTOPHS, MHOTOOOpa3ne U NEPCIEKTUBBI.
CoBpeMeHHBbIE NPEICTABIEHUS O TEOPUU XUMHUECKOTO CTPOECHHUS.
CrupanbHble MOPOIIKH: 0030p U CPaBHUTENIbHASI XapaKTEPUCTHKA.
VYT1eBo1I0pOJHOE TOIUIMBO, €T0 BUIbl U HA3HAYEHUE.

YcrpaHeHue )KeCTKOCTH BOJIbI Ha POMBIIIIEHHBIX TPEANPUATHUSX.
docdop, ero cBoiicTBa U AIIOTPOITHBIE U3MEHEHUS.

XuMHUs yTAEBOJOPOIHOTO ChIPhs U MOSI OyayIiasi mpodeccus.
DKOJIOTMYECKHUE aCeKThl UCIOIb30BAHMS YTIIEBOJIOPOJIHOTO ChHIPBS.
DKOHOMHUYECKHE ACTIEKThI MEXKIYHAPOJHOTO COTPYITHUYECTBA MO UCIOJIb30-
BaHUIO YTJIEBOJIOPOJHOTO CHIPBS.
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCIHUILIUHBI
3.1. TpeGoBaHuA K MaTepHAJBLHO-TEXHHYECKOMY O0ecIevYeH o

OcBoeHHe MporpaMMbl Y4eOHOM NUCHUIUIMHBI « XUMUSD» MPEANOIaraeT Halu4due
B NpoQeccHOHaNbHON 00pa30BaTENbHON OpraHU3alUM, peaau3yrolleld o0pa3oBaTeib-
HYIO IpOTrpamMMy cpeHero odmiero oopazoBanus B npeaenax ocsoenus [IICC3 na 6aze
OCHOBHOTO 00IIIero 00pa3oBaHMs, KaOMHETa XUMHUHU C JabopaTtopueil u J1abopaHTCKON
KOMHATOH, B KOTOPOM HMMEETCSl BO3MOXHOCTh oOecneunTh cBOOOAHBIN noctyn B WH-
TEPHET BO BpeMsi y4eOHOTO 3aHATHS U B MEPUOJ BHEYUEOHOI AesITeNbHOCTH 00ydaro-
IUXCS.

[lomemenne KaOuHeTa YAOBJIETBOPSIET TpeOOBaHUSIM CanuTapHo-
sanuAemMuosornyeckux npasui 1 HopMatuoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHa-
IIEHO TUIIOBBIM O0OPY/IOBAaHUEM, YKA3aHHBIM B HACTOSIINX TPEOOBAHUSAX, B TOM UHUCIIE
CHEeUaIN3UPOBAHHON YUeOHOI MEOENbI0 U CPEACTBAMU O0YUYEHHUS, TIOCTATOUYHBIMU IS
BBITNIOJIHEHMSI TPEOOBAaHUH K YPOBHIO IIOJTOTOBKU O0YYaIOLIUXCAL.

B kaOunere MmynbTUMenuiiHOE 000PYAOBAHUE, IOCPEACTBOM KOTOPOIO yYacCTHH-
K 00pa30BaTENIBHOTO MpPOIEcca MOTYT IPOCMATPUBATh BU3YalbHYI0O HHPOPMAIIHIO TIO
XUMHH, CO37aBaTh MPE3EHTALUH, BUIeOMaTepUabl U T. I1.

B coctaB yuebHO-METOIMYECKOTO M MaTEpUATbHO-TEXHHUECKOTO OCHAIICHHUS Ka-
OuHera
XUMHH BXOJIAT:

* MHOTO()YHKITMOHATIbHBIM KOMITJIEKC TPETo1aBaTels;

* HaTypaJIbHbIe 00BEKTHI, MOJIETH, MPUOOPHI M HAOOPHI ISl TOCTAHOBKH

JEMOHCTPAIIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA;

* IEYaTHBIE ¥ SKPAHHO-3BYKOBBIE CPEJICTBA O0OyUCHUS;

* CpE/ICTBA HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUA;

* PCaKTUBHI,

* IEpEYHU OCHOBHOM U JIOTIOTHUTEIBHON yUeOHON IUTEpaTyphl;

* BCIIOMOTaTEIbHOE 000PYI0BaHUE U UHCTPYKIINH;

* OMOAMOTEeYHBIN QOHSI.

B Oubnuoteunsiit poua BXOAAT yUeOHUKU U y4eOHO-METOIUYECKUE KOMIUIEKTHI

(YMK),



PEKOMEHIOBaHHbIE WM JOIMYIICHHBIE JJI1 UCIOJIb30BaHMs B MpodecCuoHaIbHBIX 00pa-
30BaTEIbHBIX OPTraHU3AIUgX, PEATH3YIONINX 00pa30BaTEIbHYIO MPOTPAMMY CPEIHETO
obmrero oopazoanus B mpeaenax ocBoeHus [IIICC3 na 6a3e ocHoBHOTO 061IIETO 00Opa-
30BaHMUSI.

bubnmuoteunsiii GoHA MOXET OBITh JOMOJHEH XUMHUYECKOW DHITUKIOTEINCH,
CIIPAaBOYHUKAMU, KHUTAMU JJI YTEHUS 110 XUMHH.

B npornecce ocBoeHus MporpaMMbl Y4eOHOU TUCHUTIITUHBL « XUMUSD CTYIEHThI
UMEIOT BO3MOYKHOCTH JIOCTYIIAa K 3JICKTPOHHBIM YY€OHBIM MaTeprajaM 1Mo XUMHH, UMe-
IOIMMCST B CBOOOAHOM AocTyne B ceTd VHTepHEeT (31IeKTPOHHBIM KHUTAM, MPaKTUKY-
Mam, TecTam | JIp.).

3.2. UndpopMaumnoHHoe o0ecneyeHue 00yueHust
IlepedyeHb pekoMeHayeMbIX yueOHbIX u3Aannil, UHTEepHeT — pecypcos,
JTOMOJTHUTETbHOM JIUTEPATYPbI
OCHOBHBIC HCTOYHHUKH:
["a6puensn O.C., Octpoymon N.I". Xumusi, YrioyOneHHbIi ypoBeHs, 10 kimacc —M:
Hpoda.,2014.

Pesxum noctyna:lib.kbsu(CD-auck) https://drive.google.com

[Mabpuensn O.C., JIsicoBa I'.I' Xumust, YrimyOnennsiit ypoensb, 11 kimacc —M: [Ipo-
da.,2015.

Pesxxum noctyna:lib.kbsu(CD-auck) https://drive.google.com

JlonoJIHUTEIbHbIE HCTOYHUKH:

["a6puensn O.C., Octpoymon U.I'. Xumus st npodeccuii U crienuaibHOCTEH ecTe-
CTBEHHO-HAY4YHOTO MPOo(uiIs: yueOHHK AJisi CTYACHTOB MPOo(hecCHOHATBFHBIX 00pa30Ba-
TEJIbHBIX OpraHu3alMii, OcBanBarolMX npodeccuu u cnenuanboctu CI10. — M., 2017
["a6puensa O.C., JIpicoa I'.I'. Xumus. Tectsl, 3a1aun U ynpakHeHUsI: Y4eOHOE MTOCO-
Oue 7151 CTYIEHTOB POo(hecCHOHaNbHBIX 00pa30BaTeNIbHBIX OPraHU3alui, OCBABaIO-
mux npodeccuu u cneruanbaoctu CI10. — M., 2017

[Ma6puensa O.C. u ap. Xumus. [Ipaktukym: yue6. mocobue yist CTyAeHTOB npodeccuo-
HAJBHBIX 00pa30BaTEIBHBIX OpraHU3aIiii, OCBAUBAIONINX MPO(ECcCHH U CIIenaIbHOCTH
CIIO. -M., 2017

INabpuensn O.C., OctpoymoB W.I'. Xumus: yaeOHUK Jis CTYJAEHTOB PO eCCHOHAb-
HBIX 00pa30BaTEIbHBIX OPTaHU3AINNA, OCBAMBAIOIINX MPOGECCUH U CIIEUATBHOCTH
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https://drive.google.com/
https://drive.google.com/

CIIO. - M., 2017

[Ma6puensa O.C.u ap. Xumus: mocobue 1151 moaroroBku k EI'D: yue6HOe mocobdue st
CTYZCHTOB MPO(eCcCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHNU3AlUNA, OCBAUBAIOIINX TPO-
beccun u cnenpansaoctu CI1O. — M., 2017

Epoxun FO.M., Koanesa N.b. Xumust nis npodeccuii v crieMaibHOCTENR TEXHUYECKO-
IO U €CTECTBEHHO-HAYYHOTO Nipoduiieit: ydeOHUK JIJIsl CTYIEHTOB MPO(eCcCHOHAbHBIX
oOpa3oBaTeIbHBIX OpraHu3alMii, OcBauBaroMIKX mpodeccuu u cnenranbHoctu CI1O.—
M., 2017

Epoxun FO. M. Xumusi: 3agauu u ynpaxseHus: yue0. mocodue A CTyA. YUpexKIeHu
cpen. npod. oopazoBanus. — M., 2014.

Epoxun FO. M. CO0pHUK TECTOBBIX 3aJjaHUI M0 XUMUU: yueO. MOCOOUe AJisl CTY/I.
yupexaeHuil cpefl. npod. oopazoBanus. — M., 2014.

Epoxun 0. M., KoBaniera U. b. Xumust 1151 mpodeccuii U cneruaibHOCTEN
TEXHUYECKOTO NpOouiist. DIEKTPOHHBIN yueOHO-METOANYECKUN KOMIUIEKC. — M.,

2014.

10.CmagkoB C. A., Octpoymos U. I'., I'a6puensa O. C., JlykpssnoBa H. H. Xumus must

> w e

npodeccuil ¥ crienuanbHOCTEN TEXHUUECKOTo Tpoduisi. DIEKTPOHHOE MPUIIOKEHHUE
(2JIEKTPOHHOE YUeOHOE U3- JaHWe) IS CTYI. YUPEKICHUM cpell. mpod. oOpa3oBaHus.
— M., 2014.

HuTepHeT- pecypcsbl:

www. chem. msu. su (QnekTpoHHas OMOINOTEKA 10 XUMUN).

www. enauki. ru (MHTepHET-U31aHue A1l yuutenen «EcTecTBeHHbIE HayKn»).

www. lseptember. ru (MeTonnueckas razera «llepBoe ceHTAOps).

www. hvsh. ru (kypHan «Xumus B mkose»). www. hij. ru (xypHan «Xumus u

KU3ZHBY).
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4. KOHTPO.Ib U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOHI

JTUCLUATIJINHBI
Pe3yabTaThl 00yueHus @opMbI U METOAbI KOHTPOJISI U OLIEHKHU
(ocBOEHMSI YMEHMSI, YCBOCHUSI 3HAHMS) pe3yJbTATOB 00yUYeHHUs

OcBoenue conepkaHusi yaeOHOH TUCIUILITHHBI
«XUMHSA», 00eCIEUNBAET JOCTH)KEHHE CTYAICHTAaMH
CIIEIYIOIIHX PEe3yIbTaTOB!

* INYHOCTHBIX: YCTHBIN ONpocC B OpMeE KOJIJIOKBHYMA,
— YyBCTBO TOPJIOCTH U YBa)KEHUS K UCTOPUU U J10- | MUCbMEHHBINA onpoc B popMe KOHTPOJIb-
CTH)KEHUSM OTEUECTBEHHOM XMMHUUECKON HAYyKH; HOU pabOThI, MHIUBUAYaJIbHBIC 33/1aHUS,
XUMHYECKH IPaMOTHOE MOBeIeHne B podheccro- TECTOBBIE 3aJJaHUs, JOKJIA/bl, YCTHBIE U

HAJIbHOW JAEATEIBHOCTH U B OBITY IPU OOPAIICHNH C | MUCbMEHHBIE COOOIEHUS
XMMHUYECKMMHU BEIIEeCTBAaMH, MaTepHajIaMU Ipolec-
camu;

— TOTOBHOCTb K IIPOAOJKEHHUIO 00pa30BaHus U I0-
BBIIIICHUS KBaTM(UKauK B n30paHHOU nipodeccu-
OHAJIbHOH JIeATENbHOCTH U OOBEKTUBHOE OCO3HAHUE
POIM XUMHYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHE HUCII0JIb30BaTh JOCTH)KEHUS COBPEMEH-
HOM XMMHMYECKOW HAYKH U XUMHUYECKHX TEXHOJIO-
MM 11 TOBBIILIEHHUS] COOCTBEHHOTO MHTEIJICKTY-
QIBHOTO Pa3BUTHS BEIOPaHHOM PO eCCHOHATBHON
NeSITebHOCTH;

* METANpPeIMETHBIX: YCTHBII OMPOC B POpME KOJUIOKBHUYMA,
— WCIIOJIb30BAHHE PA3IMYHBIX BUIOB MTO3HABATENIb- | MHUCHMEHHBINA OTIPOC B POpPME KOHTPOJIIb-
HOM JIESATENBHOCTH U OCHOBHBIX MHTEIJIEKTYya IbHBIX | HOM paboThl, MHAUBUIyalIbHbIC 3a/1aHUS,
oreparuii (IIOCTaHOBKH 3a/1a4¥, GOPMYIHMPOBAHUS | TECTOBBIC 3a/IaHHUS, JOKJIAJbI, YCTHBIC U
TUIOTE3, aHAINU3a U CHHTE3a, CPaBHEHUS, 000011Ie- | MUChMEHHBIE COOOIICHUS

HUSI, CHCTEMATH3AINH, BBISIBIICHUS TPUYUHHO-
CJIEICTBEHHBIX CBSI3€H, TOMCKA aHAJIOroB, (hopMy-
JUPOBAHUS BBIBOJIOB) JUIS PEIICHUS TTOCTABIICHHON
3a/1a4¥, MPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS
(Habro1eHNsI, HAYYHOTO DKCIIEPUMEHTA) JIJIsl U3Y-
YEeHUsI Pa3JMYHBIX CTOPOH XUMHYECKHX OOBEKTOB U
MIPOIIECCOB, C KOTOPHIMU BO3HHKAET HEOOXO/IH-
MOCTb CTaJIKUBAThCS B MpodecCHoHanbHOU cdepe;
— HCITOJIb30BAaHHE PA3TMYHBIX HCTOYHHKOB JIJIS 10~
JTy4eHUs] XUMUYECKOW nH(OpMAIIUU, YMEHHUE OlIe-
HUTH €€ JOCTOBEPHOCTH JIJIS JIOCTHIKCHUST XOPOIITHX
pe3ynbTaTOB B MPOQeCcCUOHANTBHOM cdepe;
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* IPEIMETHBIX:

— ¢(hopMHPOBAaHHOCTH MIPEJCTABICHUN O MECTE XHU-
MHH B COBPEMEHHOW HAy4YHOUW KapTHHE MUPa; TO-
HUMaHUE POJIM XUMUU B (HOPMHUPOBAHHUH KPYro3opa
U QYHKIIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKa IS
pEIICHUs TPAKTUYECKUX 3a]1ay;

— BJIQJICHUE OCHOBOIOJIAralOIMMU XUMUYECKUMHU
MOHSATUSMHU, TEOPUSIMHU, 3aKOHAMHU U 3aKOHOMEPHO-
CTSIMU; YBEPEHHOE T0JIb30BaHUE XUMHUECKOU Tep-
MHHOJIOTHEH U CUMBOJIHUKOM;

— BJIQJICHHE OCHOBHBIMHU METOJIaMH HAY4YHOTO M0-
3HAHMUSI, UCTIOJIL3YEMBIMU B XUMUH: HAOTIOJACHHEM,
ONMCAaHUEM, UBMEPEHUEM, FIKCIIEPUMEHTOM; YMEHUE
00pabaTbiBaTh, 00BIACHATH PE3yIbTATHI IPOBECH-
HBIX OIBITOB U JI€JaTh BbIBOJIbI; TOTOBHOCTh U CIIO-
COOHOCTB MPUMEHATH METOJIbI IO3HAHUS TIPU pe-
LICHUU IPAKTUYECKUX 33]1a4;

— c(hopMHPOBAHHOCTH YMEHHUS JJaBaTh KOJINYE-
CTBEHHBIE OLICHKU U TPOU3BOAUTH PACUEThI 10 XH-
MHUYECKUM (OpMyJIaM B YPaBHCHHSIM;

— BIIAJICHHE MIPaBUJIaMU TEXHUKH 0€30MaCHOCTH
MIPU UCMOJIb30BaHUU XUMHUECKUX BEIIECTB;

— ¢(hopMHPOBAHHOCTH COOCTBEHHOW MO3UIUH 110
OTHOIICHUIO K XUMUYECKON MHPOpMAIINH, TTOTy4a-
€MOU U3 pa3HbIX HCTOYHUKOB.

YCTHBIH oIpoc B (hopMe KOJUIOKBUYMA,
MUCHEMEHHBIN OTPOC B pOpME KOHTPOIIb-
HOM paboThl, UHAUBUIyaJIbHbIE 3a/1aHUS,
TECTOBBIE 3aJJaHUs, JOKJIA/Ibl, YCTHBIE U
MUCbMEHHBIE COOOIICHUSI.
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