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1. IACIIOPT PABOYEHM MPOT'PAMMBI YYEBHOT' O ITPEJIMETA

1.1. Ob6nacts npuMeHeHust padoyeil MporpaMmbl

Pabouast mporpamma ydye6noro npenmera YIIB.02 Xumus npennazHavueHa 111 U3YICHHS
XUMHA B TpOoQecCHOHANbHBIX oOpa3oBareibHbIX opranmsanusax CIIO, peanusyrommx
o0pa3oBaTelbHyI0 MPOrpaMMy CpeaHero oOmiero oOpa3oBaHHs B MpeAesiax OCBOCHUS
IpOrpaMMbI MOJTOTOBKH crierranucToB cpenHero 3BeHa ([ITICC3) Ha 6a3ze 0CHOBHOTO 00IIEro
00pa3oBaHMUsl MPU TOJATOTOBKE CICIHAIMCTOB CpeaHero 3BeHa mo crueruanbHoctu 33.02.01
@apmanusa. IIporpamma paszpaborana Ha ocHoBe TpeboBanuii PI'OC cpennero obiero
obpazopanus, ®I'OC CIIO no cnenuansaocT 33.02.01 dapmarus.

1.2. Mecro YyuyeOHOro mpeaMera B CTPYKType MNpOrpamMMmbl MOATOTOBKH
crnenuaancToB cpeadero 3sena (IICC3):

B yue6nom mmane IITICC3 mecto yuebHoro mpeamera YIIB.02 Xumus — B cocraBe
0011e00pa30BaTeNIbHOTO  IMKJIAa y4YEOHBIX MPEIMETOB IO BBIOOpPY, (QOpMHpPYEMBIX U3
o0s13aTenbHbIX npeaMeTHeiXx oOmacteit ®I'OC cpennero oOmiero oOpa3oBaHUs MPU OCBOSCHUU
CHECNMATBHOCTA  €CTeCTBEHHOHAyYHOTo mpoduius. M3ywaercs Oonee yriryONeHHO Kak
npoUIbHBIN y4eOHBIN TPEIMET.

1.3 esin 1 3aqa4M y4eOHOT0 MpeaMeTa
Conepxanne padoyeii mporpammel yaebHnoro npeamera YIIB.02 Xumust HanpaBieHoO Ha
JOCTHKEHHUE CIEAYIOUINX LEei:

. (dbopMupoBaHHE Yy 00YJAIOMIMXCS YMEHUS OICHHBATh 3HAYUMOCTh XUMHUYIECKOTO
3HAHMS JJI KaXI0I0 YEJIOBEKa;
. ¢dbopmupoBaHre y 00y4JAIOMIMXCS LEIOCTHOTO TPEACTABICHUS O MUPE M POJHU

XUMHUU B CO3JIJaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOM KAapTHHBI MHpA; YMEHUS OOBACHSATH
00BEKTHI U MPOIIECCHI OKPYKAIOIIEN JEHCTBUTENbHOCTU: IPUPOJHON, COLIUATBHON, KYJIbTYPHOM,
TEXHUYECKOH Cpelbl, — MCIIONb3Ys Ul 3TOTO XUMUYECKHUE 3HAHUS;

. pa3BuTHe y OOydarouuxcs yMEHUH pas3inyaTrh (PakTbl U OLIEHKH, CPaBHHUBATh
OLICHOYHBIE BBIBOJABI, BHUAETb HUX CBA3b C KPUTEPUSIMHM OLICHOK U CBSI3b KPUTEPUEB C
OTIPENIETICHHON CHCTEeMOM IIeHHOCTeH, GOpMYIHpOBaTh U OOOCHOBHIBATH COOCTBEHHYIO
MO3ULHIO;

. pruoOpeTeHne 00y4aroMMHCS OTbITa Pa3HOOOPa3HOM J1EeATENbHOCTH, TO3HAHUS
Y CaMOIIO3HAHHUS; KJIFOUYEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAJIBHOE 3HAYEHHE UISl Pa3JIMUHBIX
BUJIOB JESTEIbHOCTH (HAaBBIKOB pEIIEHUs MpOOJeM, MPUHATUS PELICHUH, MOMCKa, aHalu3a U
00paboTku MH(OpPMAIH, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB U3MEPEHHH, COTPYJHHUYECTBA,
0e30MmacHOro 00palleHus C BEIECTBAMH B [IOBCEJHEBHOM YKU3HN).

2. INTAHUPYEMBI PE3YJIBTATBI

OcBoenue conepxanus yueoHoro npeamera YIIB.02 Xumusi, obecriednBaeTr 10CTHKEHNUE

CTYJIEHTaMH CIEAYIOIINX PE3yIbTaTOB:
* INYHOCTHBIX!

— JI 1 4yBCTBO rOpIOCTHM M YBaXXEHHs K MCTOPUU U JOCTHIKEHHUSAM OTEYECTBEHHOM
XUMHUYECKON HayKH; XMMUYECKH IPaMOTHOE MOBe/IeHHE B MPO(eCCHOHAIBHON NEeSTeIbHOCTH U B
OBITY IIpH OOpaleHNH ¢ XMMUYECKUMU BEIeCTBAMU, MaTepraiaMH U MPOLIeCCaMu;

— JI 2 TOTOBHOCTH K MPOJOJKEHUIO OOpa30BaHUS M TOBBILIECHUS KBaTU(PUKAIMH B
n30paHHO MPOGECCHOHATBPHOU ACATENHPHOCTH M OOBEKTUBHOE OCO3HAHHME POJH XUMHUUYECKHX
KOMIIETEHIIUH B 3TOM;

— JI 3 ymeHume WHCHOJB30BaTh JOCTHKEHUS COBPEMEHHONW XHMHMYECKOM HAyKh |
XUMHUYECKHX TEXHOJOTMHA JUI MOBBIIMIEHUS COOCTBEHHOI'O HWHTEJUIEKTYaJbHOTO DPa3BUTHS B
BbIOpaHHOU MpodeccuoHaTbHOM e TeIbHOCTH;



* MeTanmpeIMeTHbIX:

— M 1 ucnonp30BaHHE pa3IMYHBIX BUJIOB MO3HABATEIBHOW JEATEIBHOCTH W OCHOBHBIX
WHTEJUICKTYaJ bHBIX OIEpalyii (MOCTAHOBKH 33/1a4d, (HOPMYJIMPOBAHUS THIIOTE3, aHAIHM3a |
CHHTE3a, CpaBHEHUsS, OOOOIICHWS, CUCTEMAaTH3allMH, BBISBJICHUS MPHUYUHHO-CIICJICTBEHHBIX
CBSI3€i, NOMCKA aHAJIOrOB, (POPMYJIUPOBAHUS BBHIBOJOB) JJIsl PELICHUS IOCTABICHHOW 3a/1a4yH,
NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUs (HAOJIOJCHHS, HAYYHOTO OJKCICPUMEHTA) IS
U3y4YCHUS] PA3IUYHBIX CTOPOH XMMHUYECKMX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMU BO3HHKACT
HEOOXOIMMOCTh CTAJIKUBAThCS B IPOecCHOHATIBHOM chepe;

— M 2 wucnonb3oBaHHE pA3NUYHBIX MCTOYHUKOB ISl TMOJYYCHHS XHMHUYCCKON
UHPOpPMAIIUK, YMEHUE OICHHUTh €€ JOCTOBEPHOCTD ISl IOCTUIKCHUSI XOPOIINX pPE3ylbTaToB B
npodeccuoHaabHOM chepe;

* IpeMeTHBIX:

— IT 1 ucnonp3oBaHHE pPa3IMYHBIX BUIOB MO3HABATEIBHOW JEATCIBHOCTH U OCHOBHBIX
WUHTEJUICKTYaJIbHBIX Olepanuii (TOCTAaHOBKU 3a/aud, (pOpMyTUpOBaHHS THIIOTE3, aHAIM3a W
CHHTE3a, CpaBHEHHs, OOOOILIEHMS, CHCTEMATH3alUW, BBISBICHHUS IPUYUHHO-CIICACTBEHHBIX
CBsI3eH, TOMCKA aHAJIOroB, ()OPMYJIMPOBAHUS BBIBOJOB) Ul PEIICHHS ITOCTABICHHOHN 3a/1ayH,
NPUMCHEHHE OCHOBHBIX METOJIOB MO3HaHHs (HAOJIOACHUS, HAyYHOTO OJKCIIEPUMEHTA) JUIs
U3YUYCHHsI PA3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U IPOILECCOB, C KOTOPHIMU BO3HUKACT
HEOOXOIMMOCTh CTAIKMBATHCS B MPOPECCHOHAIBHOM cdepe;

— II 2 wucnomp30BaHME pPA3IMYHBIX HWCTOYHHUKOB Il TOJYYCHUS XHUMHUYECKON
uH(pOpMAIIMK, YMEHHE OICHUTh €€ JOCTOBEPHOCTD JUISl JOCTHIKCHHS XOPOIIMX PE3YJIbTaTOB B
npodeccuoHabHOM cdepe.

3. OFbEM YUEBHOI'O IIPEJMETA M BHUbI YYEBHON PABOTHI

Bup y4eOHoii padoThI O0BneM yacoB
MakcumaibHas yyeOHas Harpyska (Bcero) 286
Oo6s13aTesibHAsE ayAUTOPHAs yueOHAasi HATPY3Ka (Bcero) 191
B TOM YHUCIIE:

JIEKIIAU 77
IPAKTUYECKHE 3aHSITHS 114
CamocrosiTesibHas paboTa o0yuariierocs (Bcero) 95

[Tpomexyrounass arrectauust B Gopme auddepeHnnpoBaHHoro 3adera B 1 cemecrtpe,
IK3aMeHa BO 2 ceMecTpe




4, TEMATUYECKOE INIAHUPOBAHUE U COJAEPKAHUE YYEBHOI'O IIPEJMETA

HaumenoBanue Conep:kanue y4ye0OHOro MaTepuaJa, 1adopaTopHbie padoTbl U O0bem yacoB Ilnanupyembie
pa3iesioB U TeM NPaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAS padoTa 00y4Yalommxcst pe3yJIbTaThl
1 2 3
| cemecTp
Pazgen 1. O0mas u HeopraHuveckass XuMHus
Tema 1.1 Xumus — | Conep:kanue yueOHOro MaTepuajia 2 JI1
HayKa 0 BelecTax CocraB BemecTBa. XuMHUYECKHE dieMeHTh. (CrnocoObl CyIIeCTBOBaHUS J12
XMMHMUYECKHUX JJIEMEHTOB: aTOMBI, IIPOCTBIE U CIIOXHBIE BellecTBa. BemecTsa Ml
IIOCTOSIHHOTO U NIEPEMEHHOT0 COCTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTB. M2
BemectBa MOJIEKYJISIPpHOTO U HEMOJEKYJSpHOro crpoeHus. CrnocoObl I12
OTOOpaKEHHSI ~MOJIEKYJI:  MOJIEKYJSIPHBIE W CTPYKTYpHbIE  (DOpMYIIBI;
HIapoCTepKHEBbIE M MacluTaOHble MpocTpaHcTBeHHble (CTroapra—bpurieda)
MOJIETN MOJIEKYJI.
JlabopaTopHas padora 1 2
Ounctka BewecTB (QUIBTPOBAHMEM U AUCTWUISIIMEH. OdMcTKa BELIECTB
NEepEKpUCTATIIN3ALHUEN
CamocrosiTesibHas paboTa o0y4aroumxcs 2
Pabota ¢ yueOHBIM MaTepHaIoM
BrimonHenune 3agadnui U1 CAaMOIIOATOTOBKH
Tema 1.2 Crpoenne | Cogep:kaHue y4eOHOr0o MaTepuaia 2 J12
aToma ATOM — clokHas vactuia. Jloka3arenbCTBa CJIO0KHOCTH CTPOCHHS aToMma: JI3
KaToOJHble M  PEHTIeHOBCKHE Jydd, (oTodhdeKr, paanoakTUBHOCTD, MI
3JIEKTPOIIU3. M2
[Tnanerapnast monens atroma D. Pesepdopna. Ctpoenue atoma no H. Bopy. IT1
CoBpeMeHHBIE NIPEJCTABIEHUS O CTPOEHNH aToMa. KopmycKyIsspHO-BOJIHOBOM
Jyajau3M 4acTULl MUKPOMHUpA.
IIpakTHYeckue 3aHATHS 2
W3roroBnenne  Moaeneil  MOJEKYJd  HEKOTOPbIX  OpraHMYECKHX WU
HEOPraHMYECKUX BEIIECTB
CamocrosiTesibHas padoTa o0yuyaroumuxcst 4

Pabota ¢ ydyeOHBIM MaTepHaIoM




Brinonnenue 3aganuii 1Jst cCaMOIIOATOTOBKHA

Tema 1.3
Ilepuoguyeckmii 3aKon
" nepuoInyecKas
cHCTeMa XMMHYECKHUX
3JIEMEHTOB AHN.
MenpgeneeBa

Coaeprxanue yueOHOro MaTepuasa

Otkpeitne  Ilepuogmueckoro  3akoHa.  [Ipenmoceuiku: — HakorieHUE
(dakToNormueckoro  marepuaiia, paborel  npeamecTBeHHUKOB  (M.B.
Jlebepetinepa, A.D. Illankyprya, Jx.A. Hetonenaca, JI.LFO. Meiiepa), chesn
xumukoB B Kapiicpys, nuuHoctHble kauectBa J[.M. MenneneeBa. OTKpbITHE
J.N. MenneneeBbiM [lepuoanueckoro 3akoHa.

[lepuoanueckuit 3aKoH U crpoeHue atoma. M3otonbsl. CoBpeMEHHOE MOHSATHE
XUMHUYECKOTO 3JieMeHTa. 3akoHoMepHocTh [.  Mosmu. CoBpemeHHas
¢dopmymupoBka Ilepumogmueckoro 3akoHa. Ilepmommyeckas cucrema U
cTpoeHue aroma. DU3NYECKHIl CMBICI MOPSJIKOBOTO HOMEpPA 3JIEMEHTOB,
HOMEpPOB Trpymnmnsl u nepuoaa. llepuogumdeckoe UW3MEHEHHE CBOWCTB
3JIEMEHTOB: pajuyca aToMa; SHEPIMH MOHHU3ALUU; AJIEKTPOOTPULIATEIIbHOCTH.
[IpyunHEl W3MEHEHUS METAUINYECKMX UM HEMETALIMYECKUX CBOMCTB
AJIEMEHTOB B TPYIIAX U MEPUOJax, B TOM YHCIEe OONBIINX U CBEPXOONIbIIUX.
3nauenue [lepuonnueckoro 3akoHa u [leproguueckoi cUCTEMbl XUMUYECKUX
snemenToB J[.M. MenneneeBa st pa3BUTUSL HAYKH U IOHUMaHUsI XUMUYECKON
KapTUHBI MUpA.

CemuHapckue 3aHATHA
[Tepuoanueckuii 3aKOH U MEPUOIUYECKAs CUCTEMA XUMAYECKUX 3J1€MEHTOB /1.
. Menneneena

HpaKanecmle 3aHATHUSA
MO,I[CJ'II/IpOBaHI/Ie IMOCTPOCHUA HepHOHquCKOﬁ Ta6J'II/II_II:>I XUMHUYCCKUX
OJICMCHTOB.

CamocrosiTesibHas padoTa 00y4arOIINXCH

Pa6ora ¢ yueOHbIM MaTepraioM

Brinonnenue 3a1anuii Uit CaMOMOATOTOBKU

IlonroroBka pedeparoB, OTBETOB Ha BOIPOCHI K CEMUHAPCKOMY 3aJaHHI0

J1
2
J3
Ml
IT1

Tema 1.4 Crtpoenne
BellecTBa

Conep:xanue yueOHOro MaTepuaJa
IlonsTe 0 XMMHYECKOM CBS3W. THIBI XMMHYECKHX CBSI3CH. KOBAaJICHTHAs,
HWOHHAs, METAJUINYECKAs U BOJOPOIHAS.

IIpakTHYeckue 3aHATHA
1. Onpenenenne BUIOB CBSI3H

JlaGoparopHas padora

JI12
M1
IT1
112




Kowmirexcuble COCIUHECHUA

CamocrosiTesibHas paboTa 00y4arOUMXCA
Pabota ¢ yueOHBIM MaTepuagIom
BrinosiHeHue 3a1aHuil U1si CaMOITOATOTOBKH.

Tema 1.5 Ilonnmeps!

Conep:kanue y4yeOHOro MaTepuasia

Heopraunueckue nonumepsl. [loaumepsl — IpocThle BEIIECTBA C ATOMHOMU
KPUCTAIJINYECKON  PEHIETKOW: aJJIOTPOINHBIE BUJOU3MEHEHHs  yriepoja
(ammas, rpadur, kapOuH, QyIIepeH — B3aMMOCBSI3b THOpHUIU3aUN opOuTaIeh
y arToOMOB yriepoja ¢ MPOCTPAHCTBEHHBIM CTPOCHHUEM AJIOTPOIHBIX
MOIUGUKAIMI); CENeH W TeUIyp LEeMOoYeqyHOro crTpoeHus. llommmepsr —
CIIO)KHBIE BEIECTBA C AaTOMHOW KPHCTAJUIMYECKOH pEelIeTKOM: KBapil,
KpeMHe3eM (IMOKCUHBIE COCUHEHUS] KPEMHHUSA), KOPYH]I (OKCHU]I QJIFOMUHMS)
Y aIFOMOCHJIMKATHI (TIOJIEBBIE IIMATHI, CII0Ja, KAaoJduH). MuHepaisl U rOpHbIE
nopojel. Cepa miacTudeckas. MuHepallbHOE BOJOKHO — acOecT. 3HaueHue
HEOPraHUYECKUX TMPUPOAHBIX MOJIMMEPOB B (OPMUPOBAHUU OJHOW U3

re0J0rM4ecKux 000JI04eK 3eMIId — JINTOC(EPHI.

J1
JI2
Ml
I11
112

IIpakTHYeckue 3aHATHS
ITonumepsl.

CamocrosiTe/ibHasA padoTa 00yyarouuxcst
Pabota ¢ yueOHBIM MaTepHaIoM
BrinosHeHne 3aaHMi i1 CAMOIIOITOTOBKH

Tema 1.6 IucnepcHbie
CHCTEMBI

Conep:xanue yueOHOro MaTepuaJa

[TonsTue o aucnepcHbIX cucremax. Knaccudukanusi JUCTIEPCHBIX CHUCTEM B
3aBUCUMOCTH OT arperarHoro COCTOSIHMSI JIUCIIEPCHOHHOW  Cpenbl W
oUcepcHOM (a3bl, a Takke Mo pa3Mmepy uX yactull. [pyboaucnepcHbie
CHUCTEMBI: SMYJIbCUU U CYCIIEH3UH. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJUIOUIHBIE
(3o u rejid) U WUCTUHHBIE (MOJIEKYJISIPHBIE, MOJEKYJISIPHO-UOHHBIE U
noHuele). Oddext Tunpana. Koarymsuus B KOJUIOMAHBIX pacTBOpax.
Cunepesuc B renisx.

3HaueHue NUCIIEPCHBIX CUCTEM B KUBOUW M HEXUBOU MPUPOJE U MPAKTUUECKON
KU3HU YeJOoBeKa. OMYJIbCHUM U CYCIEH3UU B CTPOUTENHCTBE, IUIIEBOH U
MEIUIIMHCKOW MPOMBIIIJIEHHOCTH, KOCMETHKE. bruonornueckue, MEAUIIMHCKHE
U TEXHOJIOTMYECKUE 30Jiel. 3HaUeHHEe Trejiel B OpraHu3aluy KUBOW MaTepHH.
buonoruueckue, nuieBble, MEAUIIMHCKUE, KOcMeTHUeCKHE renu. CuHepes3nuc

J2
M1
112




Kak (hakTop, ONpEeNeNsIoIINi CPOK TOJHOCTH NMPOAYKIIMM HA OCHOBE Tejeil.
CBepThIBaHME KPOBU KaK OMOJIOTHYECKUI CHHEPE3HC, €r0 3HAYCHHUE

JlabGoparopHasi padora
JlucriepcHbIe CUCTEMBI

CamocrosiTesibHasi padoTa 00yYarommXxcst
Pabota ¢ yaeOHBIM MaTepHaIoM
Brinonnenue 3aganuii 1y caMONIOATOTOBKH

Tema 1.7 Xumuueckue
peakuuu

Coaeprxanue yueOHOro MaTepuasa

Knaccudukanus XuMUYECKHX peaklUuid B OPraHUYecKol M HEOPraHu4ecKoi
xumuu. [lonsTHe 0 XUMHUecKoi peakiuu. Peakuuu, unymue 0e3 M3MEHEHUS
KaueCTBEHHOI0 COCTaBa BEUIECTB: AUIOTPONHU3aLUsl M HU30MepU3alusl.
Peaknun, uaynme ¢ U3MEHEHHEM COCTaBa BEIECTB: IO YUCILY U XapaKTepy
pearupyomux ¢ 0O0pa3yIoUUXCcsl BelECTB (Pa3iokKeHHs, COEeIUHEHUS,
3aMelIeHHs, OOMEHa); 1O W3MEHEHHUIO CTENEeHEM OKHUCICHUS DJIEMEHTOB
(OKHCITUTENBHO-BOCCTAHOBUTENLHBIE U HE OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuun); 1o TeroBoMy 3 dekTy (3K30- W IHIOTepMHUYECKHe); Mo (dase
(roMo- ¥ TeTepOTCeHHBIC); TI0 HANpaBJICHUIO (0OpaTUMbIC U HEOOPATHUMBIE); TIO
WCIOJIb30BAHUIO KaTaln3aropa (KaTalUTHUYECKWe M HEKaTaIUTHYECKHe); IO
MeXaHu3My (paJuKallbHbIE, MOJIEKYJIIPHBIE U HOHHBIE).

BeposTHOCTE TIpOTEKaHUs XUMHUYECKHX peakuuil. BHyTpeHHss »Heprus,
sHTaNbNUA. TeroBol 3¢p¢eKkT XUMHUYECKHX peakiuid. TepMoXumuueckue
ypaBHeHUs. CTaHJapTHas SHTAJBIUS PEaKIUi 1 00pa30BaHUs BEIIECTB. 3aKOH
I''". I'ecca u ero cnenctsus. JHTPOIHUS.

Ckopocth xumuueckux peakuuil. [lonstue o ckopoctu peakumii. CkopocTb
TrOMO- U T€TEPOTre€HHON PEAKIIMN. DHEPIHsl aKTUBALIUH.

@aKkTOpbl, BIHSIOIIMNE HAa CKOPOCTh XHUMHUYECKOM peakuuu. I[Ipupona
pearupyromux BemiectB. Temnepatypa (3akoH Baut-I'odpda). Konuentparus.
KarammsaTopel M Kataim3: TOMO- W TE€TEPOTCHHBIM, HX MEXaHU3MBI.
@epMeHTBl, WX CpPaBHEHME C  HEOPraHWYECKHMMM  KaTajau3aTopamu.
3aBUCUMOCTb CKOPOCTH pEakUUil OT TIOBEPXHOCTH CONPUKOCHOBEHHUS
pearupyromux BEeIEeCTB.

OOpaTuMOCTh XMMHYECKHX peakiuid. Xumuueckoe paBHoBecue. IloHsTHE O
XUMHUYECKOM paBHOBECHMHM. PaBHOBECHBIE KOHLEHTpauuu. JIMHaMHUYHOCTH
XMMHUYECKOTr0 paBHOBeCHs. DaKTOpBI, BIMAIOIINE HA CMEUICHUE PABHOBECHUS:

J1
J12
M1
I11




KOHIIEHTpalus, AaBieHue, remmneparypa (nmpunuuin Jle [llarensbe).

CeMHHapCRI/Ie 3aHATHUA
XuMmudeckue pe€aKkinu.

I[MpakTuyeckue 3aHATHS

1. lucriepcHbie CUCTEMBI.

2. Tunel ¥ 3aKOHOMEPHOCTH ITPOTEKAHUS XUMHUECKUX peaKkLni

3. BiusHue paznuuHbIX (paKTOpOB Ha CKOPOCTh XUMUYECKOH peaKinu

CamocrosiTesibHasA padoTa 00yYaOIIUXCS
Pabota ¢ yaeOHBIM MaTepHATIOM.
BrinonHeHue 3agaHuii 11 CaMOIIOATOTOBKH.
IloaroToBka K CEMMHApCKOMY 3aHSTHIO.

OINNINIO

Tema 1.8 PacTBoOpsI

Conep:xanue yueOHOro MaTepuaJa

[lonsiTue o pactBopax. PU3MKO-XMMHUYECKas MPUPOJA pACTBOPEHUS U
pacTBOpoB. B3zamMmopnelicTBue pacTBOpPUTENS W PACTBOPEHHOI'O BELIECTBA.
PactBopumocTs BemiecTB. CriocoObl BBIpaKEHUSI KOHLIEHTPALMM PAacTBOPOB:
MaccoBas J10Jisl PaCTBOPEHHOI'O BEIECTBA (MPOLIEHTHAs), MOJISIpHAsL.

Teopust anekTponuTHUEeCKOW — Jauccouuanuu. MexaHu3Mm — AHCCOIMaliU
BELIECTB C Pa3JIMYHBIMU TUIIAMH XUMUYECKUX CBsI3el. BKilag pycCKUX y4eHbIX
B pa3BUTHE MPEICTABICHUN 00 AIeKTponTHdYecKor nuccoruanui. OCHOBHBIE
MIOJIOKEHU ~ TEOPUM  JJEKTPONMTHYECKOM  aucconuranuu.  CTeneHb
ANEKTPOIIUTUYECKON Auccoruanuu U (akTopbl ee 3aBucUMOCTU. CuibHBIE U
CPEIHUE DIIEKTPOIIUTHI.

Hucconmanus Boabl. Bomoponusiii mokaszarens. Cpena BOAHBIX PAacTBOPOB
JIEKTPOIUTOB. Peakiiun oOMeHa B BOAHBIX PACTBOpaXx AJIEKTPOJIUTOB.
I'unponu3s xak o6MeHHbIH npouecc. HeoOpaTuMeblil rHApOIN3 OpraHudeckKux U
HEOPraHWYECKUX COEIMHEHUN U €r0 3HAUEHUE B MPAKTHUECKON NEATEIBHOCTH
YeIJI0OBEKA.

OO6parumelii  tugponus coneid. Crynenuatsiii ruaponus. IIpaktudeckoe
MIPUMEHEHHE THIPOITU3a.

I'maponns  opranuyeckux — BemecTB  (OenkoB,  KHPOB,  YIJIEBOJOB,
noyinHykineoT10B, AT®) u ero 6uonoruuyeckoe M NMpPaKTUYECKOE 3HAYCHHE.
Owmpbuienue xxupoB. Peaknus srepuduxanuu.

J2
JI3
M2
I11
112
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CemuHapckue 3aHITHS
PactBops1

HpaRTn'{ecmle 3aHATHUSA

1. Onpenenenre KOHIIEHTPAIUU PACTBOPOB.

2. 'uaponus conen.

CamocrosiTesibHasi padoTa 00yYarOMXxcst
Pabora ¢ yueOHBIM MaTepHAIIOM.
Brinonnenue 3aganuii Ui CaMOMOATOTOBKH.
IloaroToBka K CEMMHApCKOMY 3aHSTHIO.

WININ |~

Tema 1.9.
OKuCINTENbHO-
BOCCTAHOBHTEJILHbIE
peakuuu.
DJIeKTPOXMMHUYEeCKHEe
npouecchbl

Coaep:xanue yueOHOro MaTepuaJia

OKHCIIUTEILHO-BOCCTAHOBUTEIIbHEIE pCaKkuu. CreneHb OKHCJICHHA.
BoccranoBurenu u okucnurenu. OKucieHue U BOCCTaHOBIIeHUE. Baxuelmue
OKHUCJIUTEIM U BOCCTAaHOBMUTENIU. BoccTaHOBUTENbHBIE CBOWCTBA METAJIJIOB —
MpoCThIX BemecTB. OKUCIUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOMCTBA
HEMCTAJJIOB — IPOCTBIX BEIICCTB. BoccranoBuTepHBIE CBOMCTBA BCIICCTB,
00pa30BaHHBIX TEMEHTAMHU B HHU3IIEH (OTPULIATEIBHON) CTENIEHH OKUCIICHHUS.
OkuCIUTENbHBIE CBOMCTBA BEIIECTB, OOPa30BaHHBIX DJIEMEHTAMH B BBICIICH
(TIOTOXKUTENBHOI) CTENEHU OKHCIIEHUS. OxkucnuTenbHble u
BOCCTAaHOBHUTEIILHEIE CBOMCTBA BCIIIECTB, 06p330BaHHBIX JJIEMCEHTAMU B
MIPOMEXKYTOUHBIX CTETIEHSIX OKHCIICHHUS.

Knaccudukanmsi OKHMCIUTENHHO-BOCCTAHOBUTENBHBIX —peakiuil. Peakiuun
MEXKaTOMHOTO U MEXMOJIEKYJIIPHOTO OKHCJIEHUS-BOCCTaHOBJICHMs. Peakuuun
BHYTPUMOJICKYJIAPHOT'O OKHUCJICHUSI-BOCCTAHOBJICHH . PeaKIII/II/I
CaMOOKHUCJICHHSI-CAMOBOCCTAHOBIICHHUS (IUCTIPOTIOPIIMOHUPOBAHUSA).

MeTOI[BI COCTaBJICHUS ypaBHeHI/IfI OKHCJINTCIBHO-BOCCTAHOBUTCIIbHBIX
peakuuii. Metop snekTpoHHOro OanaHca. BrnusHue cpenbl Ha MPOTEKAHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MTPOLIECCOB.

XUMHUYECKUE UCTOYHUKH TOKA. DIIEKTPOAHBIE OTEHIMAIBI. Ps/l cTaHIapTHBIX
ANEKTPOAHBIX  MOTEHLUATIOB  (JIEKTPOXMMHUYECKHH  psAl  HaNpsKeHHM
MeTaiioB). [ampBaHWYeCKHWE DIIEMEHTH U TNPUHIMIBI WX  PabOTHL.
CocraBneHnune ralbBaHUIECKUX AJIeMeHTOB. O0pa30oBaHNEe ralbBAHUYECKUX Tap
NP XUMHUUYECKUX TMpolieccax. ['adbBaHMUECKUE 3JIEMEHTHI, IPUMEHSAEMbIE B
JKM3HM: CBHMHIOBAs AKKyMYJISITOPHas 6aTapeﬂ, HUKEJIb-KaJIMHECBbIC 6aTapeI/I,

J1
JI3
M1
I11
112
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TOIJIMBHBIE 3JIEMEHTBHI.

ONeKTponu3 pacIiulaBOB U BOJHBIX PACTBOPOB AIIEKTPOIHTOB. [Ipomeccsl,
IPOUCXOJAIIME Ha Karole U aHojAe. YPaBHEHUSA HIIEKTPOXUMUYECKHUX
IPOLIECCOB. DJEKTPOINU3 BOJHBIX PACTBOPOB C HMHEPTHBIMH JIIEKTPOJAMU.
ONeKTpoau3  BOJHBIX  PacTBOPOB €  PACTBOPUMBIMU  BJIEKTPOAAMHU.
[TpakTHYeckoe MPUMEHEHHUE IEKTPOIIH3a.

I[pakTuyeckune 3aHATHS

1.OxucIuTeIbHO-BOCCTAHOBHUTEIILHEIC peaKnuu

2. DNeKTpou3.

CamocrosiTesibHasA padoTa 00yyarouuxcst
PaGora ¢ yueOHBIM MaTepuaiom.
BrinosHeHue 3aaHuil Qi1 CAMOIIOATOTOBKH.

DININ |

Tema 1.10.
Knaccupuxanus
BemecTtB. IIpocrthie
BellecTBa

Coaep:xanue yueOHOro MaTepuaJia

Krnaccudukanus HeopraHU4eCKuX BemecTB. [IpocThie W CIIOKHBIE BEIIECTBA.
Oxcupl, 170.4 Kiaccudukarms. I'mapokcubr (ocHOBaHWA,
KHCIIOPOJICO/IEpKAIlME KUCIOThI, aM(poTepHble TuApokcubl). Kucnorel, ux
knaccudukanua. OcHoBaHus, ux kinaccudukanus. Conu cpeaHue, KHUCIbIE,
OCHOBHEIC U KOMILICKCHEIE.

Mertannsl. [lonoxxenue meramioB B [lepuoandeckoi cucteMe U 0COOEHHOCTH
CTpOEHHUs uX aToMOB. [IpocThie BemecTBa — METAJUIBI: CTPOCHHUE KPUCTAIIIIOB U
MeTaJTn4ecKasi XuMudeckas cBsi3b. OO0rme Gpusndeckre CBONCTBA METAIIIOB U
HX BOCCTAaHOBMTCJIBHBIE CBOMCTBA: B3aUMOJICHCTBUE C HeMeTalllIaMu
(KUCIOPOJOM, TalOreHaMH, CEpOid, a30TOM, BOJAOPOIOM), BOJAOH, KHCIOTAMU,
pacTBopamu cojied, co menoyamMud. OKCHIBI M THUIPOKCHUIBI METaJUIOB.
3aBHCHMOCTh CBOMCTB 3THUX COCAUHCHUM OT CTEIICHEH OKHCICHHUS METaJlIoB.
3HavYeHNE METAJIJIOB B IPUPO/IE U )KHU3HU OPTraHU3MOB.

Koppo3uss meramnoB. [lonsitue koppo3uu. XuUMHYECKass KOpPPO3UA.
DnekTpoxuMudeckas Kopposus. CriocoObl 3Tkl METAJIJIOB OT KOPPO3HUH.
OO6mure crocoOb! MoMyYeHUs: METaIOB. MeTasuibl B ipupoae. MeTamnyprus u
€€ BUJbI: MHPO-, TUJAPO- U BJIECKTPOMETAILUIYPIHs. DJIEKTPOIU3 PaCIIaBOB U
pPacTBOPOB COEIMHEHU METAJIOB U €r0 MPAKTUYECKOE 3HAUCHHE.

Hemeramnbl. [lonokeHue HEMETAITIOB B NMEPUOAUYECKOM  CHUCTEME,
O0COOCHHOCTH CTPOCHHUS UX aTOMOB. DIEKTPOOTPUIIATEIILHOCTD.

brnaropognabie ra3pl. DIEKTPOHHOE CTPOEHUE aTOMOB OJaropoJHBIX Ta30B U

J12
MI1
I12
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0COOEHHOCTH UX XUMUYECKHUX U (PU3UIECKUX CBOMCTB.

Hewmeramibl — npocTteie BemiecTBa. ATOMHOE U MOJIEKYJISIPHOE UX CTPOCHUE.
AsnnoTponusi. XMMUYECKHE CBOMCTBA HEMETAIOB. OKUCIUTEIbHbIE CBOMCTBA:
B3aUMO/ICICTBUE C METAJJIaMH, BOJOPOJOM, MEHEE 3JIEKTPOOTPUIIATEIIbHBIMU
HEeMeTa/UlaMH, HEKOTOPBIMHM CJIO)KHBIMU BEIIECTBaMH. BOCCTaHOBHTEIIbHBIC
CBOWMCTBA HEMETAJUIOB B pEAKIUSIX C (PTOPOM, KHUCIOPOJIOM, CIIONKHBIMU
BEIIECTBAMH-OKUCIIMTEIISIMH (a30THOW U CEPHOM KUCJIOTaMU U Jp.).

IIpakTHyeckue 3aHATHA 4

1. CBoiicTBa IPOCTHIX BEIIECTB-METAIIIOB 2

2. CBoiicTBa IPOCTHIX BEIIECTB-HEMETAIIIIOB. 2

CamocrosiTesibHasA padoTa 00yYarOIIUXCS 6

Pabota ¢ yaeOHBIM MaTepHATIOM.

BeinonHenue 3a1anuii Ui caMONOATOTOBKH.
Tema 1.11. OcnoBHble | Conep:kanue yueOHOro MaTepuaJjia 4 JI1
KJIAcChI Bonoponnele  coenuHenus ~— HemertauioB.  I[lomyyeHue — amMmuaka U 2
HEOPraHWYeCKUX M | XJIOPOBOAOPOJAa CUHTE30M U KOCBEHHO. Pusnyeckue cBoiictBa. OTHOLIEHHE K M1
OpraHNYecKux BOJIC: KUCIIOTHO-OCHOBHBIE CBOMCTBA.
coeTMHEeHU Oxkcunpl. HeconeoOpasytomme u coneobpasyromme okcuabl. KuciaorHbie Il

OKCHUJBI, MX cBoWcTBa. OCHOBHBIE OKCHMJIbI, UX CBOWHCTBa. AM(pOTEpHbIE
OKCH/JIbI, X CBOMCTBa. 3aBUCUMOCTb CBOMCTB OKCHJIOB METAJUIOB OT CTEIEHU
okucieHnsd. Kucnorel. Kucinotsl B cBeTe TEOpUH AIIEKTPOIUTHYECKON
nuccouuanuu. Kucinotel B cBere nporonutuyeckoil reopun. Kitaccudukanus
HeopraHndeckux kuciaor. O0mue cBOWCTBA KUCIOT: HEOPTaHUYECKUX KUCIOT
C MeTaJlJlaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHUIAMH U THIPOKCHJIAMH, C
colsiMM,  oOpa3oBaHME  CIOXHBIX  3(upoB. OcoOEHHOCTH  CBOWCTB
KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIIOT.

OcHoOBaHMsI B CBETE TEOPUH DJIEKTPOIUTUYECKON nucconrani. OCHOBaHUS B
CBET€ MPOTOJIUTUYECKON Teopur. XUMHUUYECKHME CBOMCTBAa WIEIOYEH U
HEpacTBOPUMBIX OocHOBaHMH. CBoiicTBa OECKHCIOPOJHBIX OCHOBAHUM:
aMMHaKa 1 aMMHOB. B3anmHoe BIIMsSIHME aTOMOB B MOJIEKYJIE AaHWJIMHA.
AMpoTepHble OCHOBaHUS B CBETE NMPOTOIUTHUECKON Teopunu. AM(MOTEPHOCTD
OKCHUJOB M THJIPOKCHUIOB TNEPEXOAHBIX METALIOB: B3aUMOJACHCTBUE C
KHMCJIOTaMU U IEJI0YaMHU.

Comn. Kmaccudukanmst m  xummueckue cBorcTBa cojied. OcoOeHHOCTH
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CBOWCTB COJIEH HEOPTaHMYECKHX KUCIIOT.

I'enernyeckasi CBs3b MEXKIY KJIacCaMHd HEOPTAaHHMYECKUX COCTUHCHHM.
[ToHATHE O TEHETHYECKOW CBS3M M T'CHETUYECKUX pAIax B HEOPraHHMYECKOU
xumun. ['eHeTHueckue psiibl MeTtauia (Ha TpUMepe KaibIUs M JKele3a),
HeMeTa/uia (Ccepbl U KPEMHUA), MEPEXOAHOro 3eMeHTa (uuHKa). EauHCTBO
MHUPa BEIIECTB.

I[pakTuyeckune 3aHATHS

1. CBolicTBa OKCHUJIOB U OCHOBAaHUH.

2. CBOMCTBA KUCJIOT U COJIEH.

CamocrosiTesibHasA padoTa 00yYarouuxcst
PaGora ¢ yueOHBIM MaTepuaiom.
Brmonaenne 3ajaHuid 119 CAaMOIOATOTOBKH.
IloaroToBka K CEMUHAPCKOMY 3aHSTHIO.

AINDN P>

JAudppepeHpoBaHHbIN 3a4eT

Il cemecTp

Tema 1.12
JIEMEHTOB

Xumusa

Conep:xanue yueOHOro MaTepuaJa

S-DJIEMEHTBHI.

Bonopoa. /IsolictBeHHOE Toso)keHUe Boaopoaa B llepuoanueckon cucreme.
N3otomnbr Bomopoaa. Tsokenas Boga. OKUCIUTENBbHBIE U BOCCTAHOBHUTEIIbHBIC
CBOICTBa BOJOPOJA, €r0 MOJIYYEHHE U NpuMeHeHue. Posib Bomopoaa B :KUBOM
Y HE)KUBOU MTPUPOJIE.

Bopna. Posib Bogbl Kak cpeooOpa3yroniero BemecTBa KIeTKH. JKOIOTHYecKre
aCMeKThl BOJOIOJIb30BAHNUS.

Onementsl |A-rpynmel. [llenouynsie meramnsl. OOmas XapakTepHCTHKA
IIEJIOYHBIX METAJUIOB Ha OCHOBaHHWM MoJiokeHus B Ilepuonnueckoil cucreme
anemenToB .. MenzneneeBa u crpoenust aromoB. [lonydenue, pusndeckue u
XUMHUYECKHE CBOMCTBA IIENOYHBIX MeTa/ioB. KaTHOHBI IIETOYHBIX METAJIJIOB
KaK Ba)kKHEWIas XuMu4eckas ¢opMa UX CYIIECTBOBAHUS, PErYJISITUBHAS POJIb
KAaTHOHOB KaJlusl M HaTpusl B )KUBOU KkieTke. [IpupoHble coequHEeHHs] HaTpUs
U KaJus, UX 3Ha4ECHHUE.

Onementsl |lA-rpynmer.  OOmias  XapakTepUCTHKa — IIETIOYHO3EMENbHBIX
METAJIJIOB U MarHusl Ha OCHOBaHMWM MNojoxeHus B llepuonnueckoil cucreme
aneMeHToB J[.M. MenzaeneeBa u crpoeHusi atoMoB. Kanbluii, €ro nojgy4deHmue,

J1
J12
MI
IT1
I12
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¢busznueckre U XUMHUYECKUE CBOMCTBA. BaxkHelne coelMHeHUsT KalbIus, UX
3Ha4YeHue U npuMeHeHne. Kanpuuii B mpupose, ero 6uoiorunveckas poib.
p-DIEMEHTHI.

AmomMuHui. XapakTepuCTUKa QIIOMUHUS HAa OCHOBAHMM TIOJIOKCHHUS B
[lepuonnueckoil cucreme sineMeHToB [[.M.MenaeneeBa U CTpOEHHs aroMma.
[Tonydenue, ¢u3nueckue U XUMUYECKHE CBOWCTBA amOMUHUA. BakHeiimme
COEIMHEHMS AIFOMUHUS, UX CBOMCTBA, 3HaU€HHE U npuMeHenue. [Ipuponnsie
COCIMHEHUS ATFOMUHUS.

VYrnepon u kpemuuii. OOmias XxapakTepucTUKa HA OCHOBAHUH MX TMOJIOXKEHUS B
[Tepuonnueckoit cucreme .M. MenneneeBa m ctpoenus aroma. IIpocteie
BelIeCTBa, OOpa3oOBaHHBIE ATUMH dJeMeHTaMH. OKCHUIBI W TUIPOKCUIIBI
yriepoja u KpeMHus. BaxHeline colM yrojbHOM M KPEMHHEBOW KHCIIOT.
CunukaTHasi IPOMBIIUIEHHOCTb.

lanorenst. O0mas xapakTEepUCTUKA TAJIOTEHOB HA OCHOBAHUM UX TOJIOKEHUS
B Ilepuoanueckoi cucreme siementoB [[.M. Menneneesa u crpoeHust aTOMOB.
l"anorensl — mpoCThIE BEIIECTBA: CTPOECHUE MOJIEKYJ, XUMUYECKHUE CBOWCTBA,
MOJIyYeHUE U NpUMeHeHue. Baxxnelnme coeIMHeHNs] TaJIOT€HOB, X CBOICTBA,
3HaYeHWe W npumMmeHeHue. [anmorensl B mpupoae. buonornueckas posb
rajoreHoB.

Xanpkorensl. OOmmIas XapakTepUCTHKA XallbKOT€HOB Ha OCHOBaHHH HX
nonoxxenusa B Ilepumommueckoit cucreme snemeHntoB .M. MennaeneeBa u
CTPOEHHSI aTOMOB. XaJlbKOTE€Hbl — TMPOCTHIE BEIIECTBA. AJUIOTPOMHUSI.
CrtpoeHue MoJIeKyJl allFIOTPONHBIX MoAuUKaIMil U ux cBoicTBa. [lomydenue
U TPUMEHEHUE KHCIopoJa M cepbl. XalbKOT€Hbl B NPHUPOAE, HX
OuosoruuecKas poib.

Onementsl VA-rpynmnbl. O01as xapakTepuCTUKa 2IEMEHTOB ATOW TPYIIBI HA
OCHOBaHMM HX mnoyoxeHuss B Ilepmoanueckoit cucreme snementos [I.1.
MenaeneeBa u ctpoeHus: aToMOB. CTpOE€HHE MOJIEKYJIbI a30Ta U aJUIOTPOMHBIX
Moaupukamuii - pochopa, ux ¢uzNUecKue M XUMHUECKHE CBOICTBa.
Bogopoausie coennuenus anemeHToB VA-rpynmnbl. Okcuibl a3ota u ¢pocdopa,
COOTBETCTBYIOIIME UM KUCTOTHI. CoJIM 3TUX KHUCIOT. CBOMCTBA KUCIOPOIHBIX
coenHeHUi a3ota u pocdopa, ux 3HaYeHHE U IPUMEHEHUe. A30T U pocdop B
MPUPO/JIE, UX OMOJIOTHYECKAs POIb.

OnemenTsl |V A-rpynmnel. O61ias xapakTeprucTHKa SJIEMEHTOB ATOW IPYMITBI Ha
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OCHOBaHMM uX TmojoxeHusa B Ilepuomnueckoit cucreme snaemeHToB JI.U.
MenneneeBa U CTpoeHHUsI aTOMOB. Yriepoa M ero amiorponusi. CpoiicTBa
AIJIOTPOIIHBIX MOAU(UKAIUHN yriiepoia, uX 3HadeHue u npuMeHeHne. OKCuabl
U TUAPOKCHIBI yriepoja M KpeMHHUS, HUX XUMHUYeckue cBoicTBa. Coiu
JIOJIBHOW ¥  KPEMHHMEBBIX KHCIOT, WX 3HAue€HHE U IPUMEHEHHE.
[IpuponooOpa3yromas pojib yriaepoaa i KUBOW U KPEMHHUS — JUIsl HEXKUBOU
MIPUPOJIBI.

d-DeMeHThI.

Ocobennoctu crpoerus atomoB d-aementoB (IB-VIIIB-rpymnm). Mens, nuHK,
XpOM, JKeJIe30, MapraHel] Kak IpPOCThle BeIIeCTBa, HX (U3HYECKUE U
XUMHUYECKHE CBOMCTBa. HaxokaeHue 5STUX METauioB B MPHPOJAE, UX
nojydeHue u 3HadeHue. CoemuHeHUs (-3J1EMEHTOB C Pa3IHYHBIMU CTCIICHIMHU
OKHUCJIGHHA. XapakTep OKCHUAOB U THAPOKCHAOB JTHX OJJIEMEHTOB B
3aBUCUMOCTH OT CTETICHH OKHCIICHHSI METaJlJIa.

CeMuHapckue 3aHATHS
XuMHS 3JIEMEHTOR

HpaKanecmle 3aHATHUSA

1. S-311eMeHThI ¥ UX COCOMHCHMUA.

2. P-2JI€MEHTHI U UX COCIAUHCHU.

3. d-31eMEHTHI M UX COCINHCHMUA.

CamocrosiTesibHasA padoTa 00yyarouuXxcst
Pabota ¢ yueOHBIM MaTepHATIOM.
Brmonaenne 3ajaHuil 119 CAaMOIOATOTOBKH.
IToAroToBKa K CEMUHAPCKOMY 3aHSATHIO

CIINNIN O

Tema 1.13. Xumusa B
JKM3HU 001IeCTBA

Coaep:xanue yueOHOro MaTepuasa

XuMHSIT U TPOU3BOACTBO. XMMHUYECKAs IPOMBILIIEHHOCTh U XUMHUUYECKHE
TexHoJoruu. ChIpbe 1151 XUMUYECKOW MPOMBINITIEHHOCTH. Boja B XuMuyeckoit
MPOMBILIJIEHHOCTH. JHEPrusi JJii XHUMHUYECKOro Npou3BoAcTBa. Hayunble
MPUHIMIBl XUMHUYECKOTO0 TMPOU3BOJACTBA. 3alluTa OKPYXKAlOIIEeW Ccpeabl M
oXpaHa Tpylda IMpUd XUMHUYECKOM Mpou3BOACTBE. (CHOBHBIE CTaauu
XUMHUYECKOTO MTpon3BoAcTBA. CpaBHEHHE MPOU3BO/ICTBA aMMHAaKa U METaHOJIA.
XUMHS B CEIBCKOM XO3SMCTBEe. XHUMM3ALUI CEIbCKOrO XO3SMCTBA U €€
HanpasjeHusd. PacTeHHss W Mo4YBa, MOYBEHHBIM MOTJIOMIAIOIINNA KOMILIEKC.

J1
J2
JI3
M2
I11
I12
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VYno6penus u ux kiaccupukanus. XMMUYECKHE CPEJCTBA 3allUThl PACTEHUI.
OtpunarenbHble TMOCIEACTBUS MPUMEHEHHs MECTHUIMI0B U O00ppda ¢ HUMHU.
XuMH3anus KUBOTHOBOJCTBA.

Xumust ¥ 3K0JI0THs. XUMHUYECKOE 3arps3HeHre OKpyxKaromien cpeabl. Oxpana
rusipocdepsl 0T XUMHUECKOro 3arpsa3HeHus. OxpaHa MOYBbl OT XMMUYECKOI'O
3arpsisHeHus. OxpaHa arMocdepbl OT XUMHUYECKOro 3arpsizHeHus. OxpaHa
¢bnopbl U (payHbl OT XMMHYECKOTO 3arps3HEeHus. bUOTeXHOJOrus M reHHas
UHXEHEpUS.

XuMHsl ¥ NOBCEIHEBHAs KU3Hb yelloBeka. JlomamHsas anteka. Moromue u
yucrsmue cpeacrsa. Cpencra 60pbObI ¢ OBITOBBIMU HaceKoMbIMH. Cpeznctsa
JUYHOW TUTMEHBl M KOCMETHMKU. XUMHS W muiia. MapKupoBKa yIakoBKa
MUIIEBBIX U TUTMEHUYECKHUX IPOJYKTOB M YMEHHE HMX YWUTaTh. ODKOJIOTHUS
KUJIUINA. XMMUS M TeHETUKA YeIOBeKa.

IIpakTHYeckne 3aHATHS
Xumus B KU3HH O0IIIECTBA.

CamocrosiTesibHasA padoTa 00yYaOIIUXCS
Pabora ¢ yaeOHBIM MaTepuaioM.
BrimonHeHnue 3agaHui g CAaMOOOATOTOBKH.

Paznen 2 Oprannveckass XMMHA

Tema 2.1. Ilpeamer
OpPraHu4ecKon
XUMMHH. Teopus
CTPOeHHs
OpPraHMYecKux
COeIMHEeHH I

Coaepixanue yueOHOro MaTepuasa

IIpenmer opranmdeckoil xumuu. IToHATHE 00 OpraHMYECKOM BEIIECTBE U
OpraHu4eckod xumuu. KpaTkuil odepk HMCTOPUM DPa3BUTHS OpPraHUYECKON
xuMud. Butanusm u ero kpymenue. OCOOEHHOCTH CTPOEHHSI OPraHUYECKUX
coeanHeHuil. KpyroBopot yriepoaa B mpupoe.

Teopuss  cTpoeHuss  opraHuueckux  coeguHeHui A.M.  bymieposa.
[Ipennoceiiku co3nanusi Teopuu cTpoeHUs. OCHOBHBIE TOJOKEHUS TEOPHUH
ctpoerust A.M. byrnepoBa. XumMuueckoe CTpOEHHE U CBOMCTBA OPraHU4YECKUX
BeuiectB. [lonstne 006 wu3oMepun. CnocoObl OTOOpa)KEHUS CTPOCHUS
Molnekynbl (dopmynbl, moaenu). 3Hauenue Teopun A.M. Bbyrnepoa s
pa3BUTHS OPraHUYECKON XUMUU U XUMHUYECKUX MTPOrHO30B.

Crpoenue aroma yriepoja. OJIEKTPOHHOE 00Jako M OpOuTalmb, S- U p-
opbutanu. ODIEKTPOHHbIE U 3JIEKTPOHHO-rpaduueckue QGopMyabl aToMa
yriepoga B OCHOBHOM M BO30YXJEHHOM cocTOsiHMAX. KoBaneHTHas
XUMHUYECKass CBA3b M €€ Kiaccuukamus Mo crnoco0y TepeKpbIBaHUs

J1
J2
M2
I13
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opoutaneii (o- u m-cBsa3u). Ilonstne rubOpuam3anuu. Pa3nuvHble THITBI
rubpuanzanun 1 ¢GopmMa aTOMHBIX OpOWTaneil, B3aUMHOE OTTAJIKHUBAHHE
rHOpUIHBIX OpOMTANIEeH M UX PACIIONIOKEHHE B MPOCTPAHCTBE B COOTBETCTBUH
C MHUHUMYMOM »Hepruu. [‘eomeTpusi MoOJIeKyd BEILIECTB, OOpa30BaHHBIX
aTOMaMu yTJIepo/ia B PA3JIMYHBIX COCTOSIHUSIX THOPUIN3ALINN.

Knaccudukanus opranndeckux coenunenuil. Kimaccudukanus opranndeckux
BEIIECTB B 3aBUCHUMOCTH OT CTPOEHHs yriieponHou uenu. Ilonsartue
¢dbyHkuoHanpHOM rpynnsl. Knaccudukaius opraHndeckiux BEUIECTB 10 THUILY
(GyHKIMOHATLHOM TPYTIIIHL.

OcCHOBBI HOMEHKJIATYPbl OPraHUYECKHX BEIIEeCTB. |pUBUAIBHBIC HA3BAHMUS.
PammonanbHas HOMEHKJIaTypa Kak nmpeamecTBeHanna HomeHkiaarypsl |UPAC.
Homenxnarypa IUPAC: npunnunbsl oOpa3oBaHusi Ha3BaHUM, CTapIIMHCTBO
(YHKIIMOHATBHBIX TPYII, WX OO0O3HadYeHHWe B Tmpedukcax u cyddurcax
Ha3BaHMI OPraHMYECKHUX BEIECTB.

Tumbl XUMUYECKHUX CBSI3€H B OPraHMYECKHX COCTUHEHUSAX M CIIOCOOBI HX
paspsiBa. Kimaccuduxaiyss KOBaJeHTHBIX CBS3EH MO 3JIEKTPOOTPULIATEIBHOCTH
CBS3aHHBIX AaTOMOB, CHOCOOY NEpeKpbIBaHUS oOpOuTaneil, KpaTHOCTH,
MexaHu3My o0Opa3zoBaHus. CBs3b NPHUPOJBI XUMHUECKOW CBSI3U C THUIIOM
KPUCTAIJIMYECKON PpELIEeTKH BellecTBa M €ro (U3MYECKUMU CBOMCTBAMH.
Pa3zppiB XxMMHYECKOM CBSI3M, Kak Mpolecc, OOpaTHBIH ee 00pa3oBaHUIO.
I'omonuTHYECKNI U TETEPOIMTUYECKUI Pa3phIBbl CBA3EH, UX COIIOCTABICHUE C
OOMEHHBIM U JOHOPHO-aKIENTOPHBIM MeXaHU3MaMH HX 00pa30BaHUS.
[Tonsitue cBOOOAHOTO paauKaia, HYKICOPUIBHON U  AJIEKTPOPHILHON
YaCTHUIIBI.

Knaccudukanmss peakuuii B opraHuyeckod xumuu. [loHsSTHE O THMAX U
MeXaHW3MaxX peaknuii B opranudeckoil xumuu. CyOCTpaT u peareHr.
Knaccupukanusa peaknuii 1Mo M3MEHEHMIO B CTpPYKType cyOcTpara
(mpucoenuHeHue, OTIIEIUIEHUE, 3aMellleHHe, U30MEpU3allusl) U TUIy peareHTa
(pamuKaibHBIC, HYKJICO(PUITBHBIE, 3IEKTPOPUITHHBIE). Peakuyn
npucoenuHenus (An, Ag), snumunupoBanus (E), 3amemenus (Sg, Sn, Sg),
n3oMepu3ai. Pa3HOBUAHOCTH pPEaKIMil KaXJ0ro TUIA: THAPUPOBAHUE U
JETUPUPOBAHNE, TAIOTCHUPOBAHHE W JETaJOTeHHpPOBAHUE, TUApATAIHS H
Jeruaparanus, TUAPOTaJIOTeHUPOBAHME M JIETHAPOrajioreHHpOBaHUE,
NOJIUMEpHU3alsi M TMOJMKOHJAEHCAlMs, neperpynnupoBka. OcoOeHHOCTH
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OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI B OPTraHUYECKON XUMUH.
CoBpeMEHHbBIE NPEJICTaBICHUS O XUMHUYECKOM CTPOECHHUU OPraHU4eCKHX
BemiecTB. OCHOBHBIE HAIpPABJICHUS pa3BUTHA TEOpUM CTpocHHs A.M.
bytnepoBa. M3omepusi opraHmdeckux BewecTB W €€ Buibl. CTpykTypHas
MU30MEpPHsSL: MEKKIIACCOBAsl, YIIIEPOJAHOIO CKEJIETa, IOJIOKEHUS KPAaTHOU CBA3H
1 YHKIMOHANBHOM rpynmbl. [IpocTpaHcTBeHHAs U30MEpUsi: T€OMETpHUYECKast
n onrtudeckad. lloHATme acuMMeTpHuYecKOro LeHTpa. buosornueckoe
3HAUEHUE ONTUYECKOW M3oMepuH. B3aumHOE BIMSHUE aTOMOB B MOJIEKYJaX
OpPraHUYECKUX BEIIECTB. DJIEKTPOHHbIE 3(PPEKTHl AaTOMOB U aTOMHBIX I'PYIII B
OpPTaHUYeCKUX MoJeKynax. WHAYKIMOHHBIA S((EeKT, MOJOKHUTEIBHBIN U
OTpUIIATENILHBIN, ero ocoOeHHOocTH. Me3zomepHbiid  dddext  (3ddexT
COTIPSIKCHHSI ), €0 OCOOCHHOCTH.

CeMuHapckue 3aHATHS
[IpenMeTr opraHUuYeCcKON XUMUU.

HpaKanecmle 3aHATHUSA

1. Ocobennoctu CTPOCHUA OPraHHUYCCKUX COCJIMHCHUM.

2. 30Mepsl 1 TOMOJIOTH.

3. HomeHKIaTypa OpraHMueCcKux COEIUHEHHH.

4. HomeHknaTypa opraHM4ecKuX COCIUHEHUM.

5. XuMHUYECKHEe PEaKIMH B OPraHUYECKON XUMUH.

CamocrosiTesibHas padoTa 00y4arOMIMXCH
Pabora ¢ yueOHbIM MaTepuaiom.
BeinonHenue 3a1anuii U1 CaMONOATOTOBKH.
IloaroroBka K CEMUHAPCKOMY 3aHATHIO

~NINININININ

Tema
Ilpenenbusbie
YIJIEBOAOPOAbI

2.2,

Conep:kanue y4e0OHOro MaTepuasa

I'omonoruueckuit psa ankanoB. [lonstue 06 yrieBogopogax. OcoOGeHHOCTH
CTPOCHUS TMPENENbHBIX YIJIEBOJAOPOAOB. AJKaHbl KakK MPEACTABUTEIN
MPEJEIBHBIX YIIE€BOIOPOIOB.

XUMHUYECKUE CBOMCTBA aJIKAaHOB.

[Ipumenenne W cnocoObl TomydeHUs ankaHoB. OOnacTH MPUMEHEHHUS
AJIKAHOB.

[{ukioankaHsl.

J1
J2
M1
I11
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I[pakTuyeckue 3aHATHS
IIpenenbHble yraeBoabl

CamocrosiTesibHas paboTa 00y4aroUuXxcs
Pabota ¢ yueOHBIM MaTepHaIoM.
BrinosiHeHue 3a1aHuil U1si CaMOITOATOTOBKH.

2.3. DTH/IeHOBBIE M
ANEHOBbIE
YIJ1€BO0POAbI

Coaeprxanue yueOHOro MaTepuasa

I'oMostornueckuil paJ aaKkeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJIBl JTWJICHA WM allKeHOB. ['oMosiormueckuii psg u oOmas dopmyra
ankeHoB.  M3oMepusi  OTHUJICHOBBIX  YIJIEBOJOPOAOB:  MEXKKJIACCOBasd,
YIJIEPOAHOIO  CKEJeTa, IOJIOKEHMSI KpaTHOM  CBsI3U, TIE€OMETpUYecKas.
OcoOeHHOCTH  HOMEHKJIATYpbl ATHJICHOBBIX  YIJIEBOAOPOAOB, Ha3BaHUS
BOKHEHIINX paguKanoB. PU3NYECKUE CBOWCTBA AJIKEHOB.

XUMHUECKUE CBOWCTBA AalKEHOB. OIEKTPOQWIBHBIA XapakTep peaKIlHid,
CKJIOHHOCTb K PEAKLMSIM NPUCOCIANHEHUS, OKHCIEHUS, IOJIMMEPU3ALIUHU.
[IpaBuno MapkoBHUKOBA U €ro dJEKTpOHHOE oOocHOBaHue. Peakiuun
TaJIOTEHUPOBAHUSA, T'HUAPOTaJIOr€HUPOBAHMs, TUApaTalud, THUIPUPOBAHMSL.
Mexanusm Ag-peakiuil. [lonstue o peakuusix nonumepusanuu. ['opeHue
QIKEHOB. PeaknMyM OKUCIEHHS B MATKMX M JKECTKHX YCIOBHAX. Peaknus
Barnepa u ee 3HaueHus JUisi oOHapyKEHMsI HENpeAeNbHbIX YIIeBOJIOPOAOB,
MIOJIy4EHUS TIIMKOJIEH.

[Ipumenenne u cmocoObl MONy4deHHs] ankeHoB. lcmonb3oBaHue BBICOKOM
PEaKIIMOHHOM CIIOCOOHOCTH QJIKEHOB B XHUMHUYECKOM IMPOMBIIUIEHHOCTH.
[Ipumenenue sTuieHa u npomnuieHa. [IpoMbliieHHbIE CIOCOOBI MOIY4YEHHUS
aJIKeHOB. Peakiuu AeruapupoBaHus W KpeKWHra ankaHoB. JlabopaTopHble
CIIOCOOBI MOTYyYEHHUST AJTKEHOB.

Anxanuensl. Ilonstue u KinaccupUKaMsg TUCHOBBIX YIJIEBOJOPOJIOB IO
B3aIMHOMY DAcCIIOJOXEHUIO0 KpaTHBIX cBsized B Mousiekyie. OcoOeHHocTH
NIEKTPOHHOTO M IPOCTPAaHCTBEHHOI'O CTPOEHMS CONPSIKEHHBIX JIUEHOB.
[lonsstTme 0  m-anexkTpoHHOW  cucreMe. HomeHknaTypa  AMEHOBBIX
yrieBo0po10B. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB CONPSIKEHHBIX JHUEHOB,
KaK CIEICTBUE MX DJEKTPOHHOrO CTpoeHus. Peakumm 1,4-npucoennHeHus.
[Momumepu3anust aueHoB. CrocoObl MOMy4YeHHs IAMEHOBBIX YIJIEBOAOPOAOB:
pabotsl C.B. Jlebenera, neruapupoBanue aaKkaHOB.

OCHOBHBIE NOHATHSI XMMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI Ha IpUMEpe

J1
J2
Ml
I11
112
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MIPOJYKTOB MOJIUMEPHU3ALUT AJIKCHOB, aJIKaJIneHOB u ux
raJIOrEHIIPOMU3BOIHBIX. MOHOMEp, NOJUMEpP, peaklUus MOJUMEpU3ALNH,
CTENEeHb IMOJMMEpPU3allii, CTPYKTYpHOE 3BEHO. THMBI MOJUMEPHBIX LETe:
JUHEIHbIE, pa3BeTBICHHbIE, cluThle. lloHATHE 0 CcTepeoperyaspHbIX
nonuMepax.  [lonmumepsl  TepMmoIUIacTUYHBIE U TEPMOPEAKTUBHBIE.
[IpencraBinenne o mactMaccax M 3jactoMepax. [lonmaTuiieH BBICOKOTO U
HU3KOTO JIaBJIEHUs, ero cBoiicTBa u npumeHenue. Karanuzatoper Lluriepa—
Harra. IlonunponuneH, ero NpuMeHEHHEe U CBOWMCTBA. l'ajmoreHcozepskamue
nmoiuMepsl:  TeduioH, NoNMuBHHWIXJIOpUA. Kaydyku HaTypanbHbli W
CUHTETHYECKHUE. Cononumepsl (OyTagreHCTUPOIBHBII Kay4yK).
Bynkanuzanus kaydyka, pe3suHa 1 500HUT.

IIpakTnyeckue 3aHATHSA 4
1. DTUneHoBbIE YIIIEBOAOPOIBI. 2
2. IneHOBBIE YTIIEBOAOPO/IBI. 2
CamocrosiTesibHasA padoTa 00yYaOIIUXCS 4
Pabota ¢ yaeOHBIM MaTepHATIOM.

BeinosiHenue 3agaHuii Ui CaMONIOATOTOBKH.

Tema 2.4. | Conep:xkanue y4ueOHOr0 MaTepuasia 2 JI1
AlleTHJICHOBBIE I'oMostornueckuii psig ankuHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE 12
YIJ1€BOAOPOABI alleTWJIeHa U JpPYruxX alkuHOB. ['omonormyeckuil psa u obmas ¢opmyna 13

ankuHOB. HoMmeHknaTypa  auneTWiIeHOBBIX — YINIEBOAOPOJOB.  M3omepus M1
MEXKJIaccoBasi, yIJIEpOIHOTO CKeJEeTa, MOJ0KEHUSI KPaTHOM CBSI3H.

XUMHUECKHE CBOMCTBA M IpHMEHEHHE aIKMHOB. OCOOEHHOCTH peakuuit 111
MIPUCOETMHEHMS 110 TPOMHOM yIiepo-yraepoaHon ces3u. Peaknnsa Kydeposa. 112

[IpaBmino MapkoBHHKOBAa NPHUMEHUTENBHO K areTuieHaMm. [loIBHKHOCTB
aTomMa BOJIOpoJia (KHCJIOTHBIE CBOMCTBA aidKWHOB). OKHCICHHE aJIKHHOB.
Peakumst  3enunckoro. [IpumeHeHHWe — aleTHIIEHOBBIX  YTIIEBOJOPOIOB.
[TonuBuHUMNaneTar.

[Tonyuenune ankuHoB. IlodmydeHuwe areTwieHa MHUPOIU30M METaHA W
KapOUIHBIM METO/IOM.

HemoHcTpanuu. Moaenu MONEKYNbl aleTWIeHa | JPYTUX aJKWHOB.
[Tonyuyenue aneruneHa u3 kapOua KaJblysl, O3HAKOMJICHUE C PU3HUECKUMU U
XUMHYECKUMH CBOWCTBAMHU alleTHJICHA: PAacTBOPUMOCTH B BOJIe, TOPEHHE,
B3aMMOJIEIiCTBIE C OPOMHON BOJIOM, paCTBOPOM MEpMaHTraHaTa KaJlus, COJISIMU
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menu(l) u cepedpa.

IIpakTuyeckue 3aHATHSA
ALIETUIICHOBBIC YTJICBOIOPO/IBI.

CamocrosiTesibHas paboTa 00y4arOUIMXCs
Pabota ¢ yueOHBIM MaTepraIoM.
BrinosiHeHue 3aaHuil U1si CaMOIIOATOTOBKH.

Tema 2.5. | Conep:kanue y4eOHOT0 MaTepuaa JI1
ApomaTuyecKkue ['omosiornueckuit psax apeHoB. beH301 Kak npencTaBuTeNlb apeHoB. Pa3zutue 12
YIJ1€BOA0POAbI npejacTaBieHuii o cTpoeHuu OeHzona. CoBpeMEHHbIE NPEACTABICHUS 00 M1

9JIEKTPOHHOM U TPOCTPAHCTBEHHOM CTpoeHHH Oenzona. (OOpa3oBaHue

apoMaTHYecKol cuctembl. ['omonoru OeH3o0lla, MX HOMEHKJIAaTypa, oOIas M2

¢dopmyna. HomeHkmarypa /Ui Iu3aMenIeHHBIX MTPOU3BOIHBIX O€H30J1a: OpTO-, 111

MeTa-, apa-pacnoiiokKeHue 3amecturesieil. Pu3nueckue CBOMCTBa apeHOB.

XuMHuueckue CBoOMCTBa apeHoB. [lpumepsl peakiuil  37IeKTpOOUIBHOTO

3aMeIIeHUs: TallOTeHUPOBaHUE, AIKWIMpoBaHue (Katanu3aTopsl Dpupens—

Kpadrca), nuTpoBanme, cynbpupoBanue. Peakunum TrHIpUPOBaHUS U

NPUCOETUHEHUsT XJopa K OeH3ody. OCOOEHHOCTH XHUMHYECKUX CBOWCTB

roMoJIoroB OeH3oja. B3aummHOe BiMsSIHME aTOMOB Ha IpPHUMEpPE T'OMOJIOTOB

apeHoB. OpueHTanuss B  peakUUsX  IEKTPOPUIBHOTO  3aMeIIeHUs.

OpuenranTsl [ u Il pona.

IIpumenenue u nosyueHue apeHoB. lIpupoaHble NCTOYHMKN apOMaTHYECKUX

YTJIEBOAOPOAOB. ApoMaTu3alys ajJkaHOB M IMKJIOAIKAHOB. AJKUIMPOBaHHUE

OeH3oua.

CeMuHapckoe 3aHsiTue

VYri1eBo10pOasl

IMpakTuyeckue 3aHATHSA

ApoMaTnyecKkue yrieBogopOIbI.

CamocrosiTesibHas paGoTa 00y4aroUMXCcH

Pabota ¢ yueOHBIM MaTepHATIOM.

BrmonHenne 3aaHui 19 CAMOIOATOTOBKH.

IlonroToBKa K CEMHHAPCKOMY 3aHSTHIO.
Tema 2.6. | IIpakTHYyeckue 3aHATHS JI1
IIpupoanbie [IpupoaHbIE HCTOYHUKH YTJIIEBOJOPOJIOB.
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HCTOYHHUKU JI2
YIJIEBOIOPO/I0B M1
I11
CamocrosiTesqibHasi padoTa 00yYarommXxcst
Pabota ¢ yueOHBIM MaTepHATIOM.
BeinonHenue 3agaHuii U1 CaMOIIOATOTOBKH.
IlonroToBKa K CEMHHAPCKOMY 3aHSTHIO.
Tema 2.7. | Conep:kaHnue y4eOHOT0 MaTepuaa JI1
I'mapoxcuibHbIE Crpoenne u xiaccupukanus cnuproB. Kiaccuduranus COUPTOB MO THITY 2
coeUHEeHHUs YIJI€BOJOPOAHOIO DPajuKalla, YHCIY T'MAPOKCWIBHBIX TIPYII M THUILy aToMa M1
yriaepoaa, CBS3aHHOTO C THJPOKCWIBHOM TIpynmoi. DJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE THJIPOKCWIBHOW TIpymibl. BiusHue crpoeHus gé

CIIUPTOB Ha UX PU3NICCKUE CBOMCTBA. MEXMOJICKYIIsIpHas BOJIOPOIHAS CBS3b.
I'omosiornueckuii psif NpPENeNbHBIX OJHOATOMHBIX CHUPTOB. M3omepus u
HOMEHKJIATypa alIkaHOJIOB, MX 00IIas opmya.

XUMHUYECKUE CBOMCTBa aJKaHOJIOB. PeaklmOHHAs CIIOCOOHOCTH IMPENENIbHBIX
OJTHOATOMHBIX  cnupToB.  CpaBHEHHME  KHCIOTHO-OCHOBHBIX  CBOWCTB
OpPraHMYECKUX W HEOPraHW4eCKHX COeAUHEHMH, coaepxamux OH-rpynmy:
KHCIIOT, OCHOBaHMM, aM(pOTEpHBIX COeAMHEHUN (BOABI, crnupToB). Peakmum,
MOATBEPKAIOIIME KUCIOTHBIE CBOMCTBAa CIHUPTOB. Peaknuu 3amelieHus
THAPOKCWIBHOM  rpynmbl.  MexXMoJeKynsapHas Jerujparanus CIHPTOB,
yca0BUs 00pa3oBaHus NPocThIX 3¢upoB. CioxkHbIe 3(UPbl HEOPraHUYECKUX U
OpraHMYEeCKUX  KHUCJIOT, peakuuu  dTepupukanmu.  OkuUcleHue U
OKHUCJIUTEIBHOE ACTUAPUPOBAHUE CIIUPTOB.

CriocoOpl TONTyyeHHUs CHUPTOB. ['MAponu3 rajoreHankaHoB. ['maparanus
aJIKCHOB, YCIIOBHsSI ee TMpoBeJeHHs. BoccraHoBieHHE KapOOHHIBHBIX
COECIMHEHU.

OtnenpHblEe NPEACTABUTENN aJKaHOJOB. MeTaHOd, €ro IpOMBIIIIEHHOE
MOJIyueHHUEe M TNPUMEHEHHE B IMPOMBIIIJIEHHOCTH. buonorudeckoe aeiictBue
MetaHona. Crenuduueckue crnocoObl MOJIYYEHUs OSTHIOBOIO  CIHPTA.
dusnonornyeckoe IeUCTBUE DTAHOJIA.

MHoroaromHsle cniupThl. M30mMepus 1 HOMEHKIATypa NMpPEACTaBUTENEH IBYX-
U TPEXAaTOMHBIX CIUPTOB. OCOOEHHOCTH XMMHUECKUX CBOMCTB MHOIOATOMHBIX
CIIHPTOB, HX KadyeCTBEHHOEe oOHapyxeHue. OT/enbHble NpeACcTaBUTEIH:

23




TWICHIVIUKONb, TIJHMLIEPUH, CIOCOOBl MX IOJYyYEHHUs, MPAKTUYECKOE
MPUMEHEHHE.

®deHos. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHe (eHona. Bzaumuoe
BIIMSTHHE apOMAaTUYECKOTO KOJIbIIA U TUAPOKCHILHON TPYIIIHI.

XuMHUECKUe CBOMCTBa (peHOsNa KaKk (YHKLHUS €ro XUMHUYECKOTO CTPOCHHS.
BpomupoBanne ¢enona (kauecTBeHHAs! peakius), HUTPOBAHUE (TMKPHUHOBAsS
KHUCJIOTa, e€e cBoWcTBa M mnpuMmeHeHue). OOpa3oBaHME OKpAIIEHHBIX
KoMIUIekcoB ¢ moHoM Fe3+. Ilpumenenue ¢enona. Ilomyuenue denona B
IIPOMBIIIJICHHOCTH.

IIpakTHYeckune 3aHATHS 2

CroupTsl.

CamocrosiTesibHasA padoTa 00yYarOIIUXCS 2

Pabota ¢ yaeOHBIM MaTEpHATIOM.

Brinonnenue 3ajanuil 1y cCaMOIOATOTOBKH.
Tema 2.8. | Conep:kanmne y4eOHOro Mmarepuajia 4 JI1
AJbaeruabl u | ['omosiornueckue psiapl anbACTUI0B U KeTOHOB. [loHsATHE O KapOOHUIIBHBIX JI2
KeTOHbBI COCUHEHUSIX. DJIEKTPOHHOE CTpOCHHE KapOOHWIIbHOW rpynmbl. M3oMepus u M1

HOMEHKJIaTypa albJeru0B U KETOHOB. PHU3nUecKre CBOMCTBa KapOOHMIIBHBIX I11

COCIMHEHUM.

XUMHUUYECKHE CBOMCTBA albIETHMI0B M KETOHOB. PeakimoHHAsT COCOOHOCTD

KapOOHUJIbHBIX COCTUHEHMI. Peakiium oKucCieHus ajabAeTua0B, KaueCTBEHHBIE

peakuuu Ha ajnpAEeTruHYI0 Tpymniy. Peakuny noiaukoHeHcauu: o0pa3oBaHue

(beHonopopManbIeruIHbIX CMOI.

[Ipumenenne u mnoay4yeHHE KapOOHWIBHBIX coeAuHeHui. [IpumeHeHue

aNbJIETHJIOB U KETOHOB B OBITY U MPOMBIIUIEHHOCTH. AJBbIETHIBI U KETOHBI B

npupoae (3bupHble Macia, ¢epomonsl). IlomyueHne KapOOHMIBHBIX

COC/IMHEHHUI OKHCIIEHHEM CIHUPTOB, TUIpaTalieil ajJKUHOB, OKHCICHHEM

yraeBoaopoAoB. OTaenbHblE MPEICTAaBUTENM  aNbJIETHIOB M  KETOHOB,

crerguUecKre crocoObl UX MOJIY4YEeHUs U CBOMCTBA

IIpakTHYeckue 3aHATHS 4

1. Anpoerunnl 2

2. KeTonsI 2
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CamocrosiTesibHasi padoTa 00yYarommXxcst
Pabota ¢ yueOHBIM MaTepHATIOM.
Brinonnenue 3aganuii i1 caMONOATOTOBKH.

Tema
KapGonoBbie
KHCJIOTHI U
NPOU3BO/JHbBIE

2.9.

HX

Coaeprxanue yueOHOro MaTepuasa

I'omosnoruueckuil psia HpenenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[TonsTHE O KapOOHOBBIX KHUCJIOTaX W WX KiaccU(pUKamus. DIESKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIbHOM rpynmbl. ['oMonorudeckuit psj
IIpeEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, MX HOMEHKJIaTypa H
nzomepusi. MeXMOJIEKyISIpHbIE BOJOPOJIHBIE CBS3M KapOOKCHIIBHBIX TPYIII,
UX BJIMSHUE Ha (U3NYECKUE CBOWCTBA KAPOOHOBBIX KUCIIOT.

XUMHUECKUE CBOWCTBAa KapOOHOBBIX KHUCIOT. Peakuuu, WIITIOCTpUpYOIIUE
KHCJIOTHBIE CBOMCTBA M HX CpPaBHEHHE CO CBOWCTBAMU HEOPraHUYECKUX
kuciaoT. O6pazoBaHue (PyHKIMOHAIBHBIX NMPOU3BOJHBIX KapOOHOBBIX KHCIIOT.
Peakuuu srepudukanuu. AHTUIpHUIbI KapOOHOBBIX KUCJIOT, UX MOJIYYEHHUE U
IIPUMEHEHHUE.

Crioco0b1 morydeHus: KapOOHOBBIX KUCIOT. OTAEIbHBIE MPEACTABUTEIN U HX
3HayeHue. OOmme crnocoObl MONYyYEHHs: OKHCIEHHE aJKaHOB, AJIKEHOB,
MEPBUYHBIX CIIUPTOB, albJETUJ0B. BaxkHelue npenctaBuTenn KapOOHOBBIX
KHUCJIOT, UX OWoyornyeckas poiib, CHElU(pHUUecKue crnocoObl MOIy4YEeHHS,
CBOMCTBA M IIPUMEHEHHE MYPABBUHOM, YKCYCHOH, IaJbMHUTHHOBOM |
CTCapUHOBOW; aAKpUIOBOM W METAKPWIOBOW; OJEUHOBOM, JMHOJIEBOU U
JIMHOJIEHOBOI; I[aBEIEBOI; OEH30MHON KUCIIOT.

Crnoxuble 3¢upbl. CTpoeHME UM HOMEHKJIATypa CIIOXHBIX 3(uUpOB,
MEXKJIacCOBasi M30MEpHUs ¢ KapOOHOBBIMHU KHcCTOTaMH. CIIOCOOBI MOTYydEHUS
CIIO)KHBIX 3(}upoB. OOpaTUMOCTh peakuuu »>TepuduKanuu U PaKToOpBbI,
BIIUSIIOLIME Ha cMellleHue paBHoBecusa. OOpa3oBaHME CIOKHBIX MOJIUA(UPOB.
[TommaTunenrepedranar. JlaBcaH Kak MpeNCTaBUTENb CHHTETHYECKUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U IPUMEHEHHE CIIOKHBIX 3(UPOB.

Kuper. Kupbl kak cioxsbeie 3¢upbl raunepuHa. KapOoHOBbIE KHCIOTHI,
BXOJIIME B COCTaB JKUPOB. 3aBHUCUMOCTb KOHCUCTEHIIMHM >XHPOB OT HX
cocraBa.  XUMHYECKME  CBOWCTBA  JKHMPOB:  THAPOJU3,  OMBLUICHHUE,
ruapupoBanue. buonoruueckas posib )KMpPOB, UX HCHOJIb30BaHUE B OBITY U
IIPOMBIIIJIEHHOCTH.

Comu  kapOOHOBBIX KuCHOT. Mpbuta. CrocoObl  MOJIydYeHUs  COJIeH:

J1
2
J3
Ml
IT1
I12
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B3aMMO/ICIICTBIE KapOOHOBBIX KUCJIOT C METaJlJIaMH, OCHOBHBIMH OKCHIaMH,
OCHOBAHHUSIMH, COJISIMH; HIETOYHON THIPOIN3 CIOXKHBIX 3(UPOB. XUMUYECKUE
CBOMCTBA cojiell KapOOHOBBIX KUCIIOT: THAPOJIN3, PEaKIIMM MOHHOTO OOMEHa.
Mpblia, CyIIHOCTh MOMOLIEro AeicTBUA. OTHOLIEHHE MbUIA K KECTKOW BOJAE.
Cunrernueckue mororue cpeactsa — CMC (aeTepreHTsl), uX MpeuMyIiecTBa
1 HEJIOCTAaTKHU.

CemuHapckue 3aHATHS
Crnuptel. Anpaeruabl. KapOOHOBBIE KUCTOTHI.

IlpakTH4yeckue 3aHATUSA

1. KapOoHOBBIEC KMCIIOTHI.

2. Cnoxuebie 3¢upsl. XKupsl.

CamocrosiTesibHasA padoTa 00yYarOIIUXCS
Pabota ¢ yaeOHBIM MaTepHATIOM.
BrinonHeHue 3agaHuii I CaMOIIOATOTOBKH.
IToaroTroBka K CEMUHAPCKOMY 3aHSATHIO.

NN

Tema
YriaeBoabl

2.10.

Coaep:xanue yueOHOro MaTepuaJia

[Tonssitue o006 yrmeBogax. Kraccudukanus yriaeBomoB. MoHo-, au- u
MIOJINCAXapUIbl, MIPEICTABUTENN KaXK10M I'PYIIbI yIieBoa0B. buonornueckas
POJIb YIIIEBOJIOB, X 3HAUYEHUE B )KM3HU Y€JIOBEKa U 00ILECTBa.
Mounocaxapuasl. CTpoeHHME M ONTHYECKAss HM30MEpUs MOHOcaxapuaos. Mx
KJaccupuKalisg MO YHCIy aTOMOB yIrjiepoja W Npupoje KapOOHMIBLHOU
rpynmnel. @opmynsl dumepa u  Xeyopca i M300pakeHUS MOJEKYJ
MoHocaxapuaoB. OTHeceHne MoHOocaxapuaoB K D- u L-pany. Baxueiimmue
MIPEICTaBUTENN MOHO3.

['moko3a, cTpoeHue ee MOJEKynbl M (pusnyeckue cBoWcTBa. Tayromepwusi.
XHWMHUYECKHNE CBOMCTBA TIUIIOKO3bl: PpEAaKUMU MO aJIbACTUIHONW TIpyIIe
(«cepebpsiHOTO 3epKajia», OKHCICHHE a30THOW KHCJIOTOH, THAPUPOBAHUE).
Peakuuu rinroko3pl Kak MHOINOATOMHOIO CIIMPTA: B3aUMOJIEHCTBUE TIIIOKO3bI C
ruapokcuaom  Menu(ll) npu koMmHAaTHOM TemmepaType W HarpeBaHMH.
Paznuunbple Tunbl OpojkeHUS (CIMPTOBOE, MOJIOUHOKHCIOE). [oko3a B
npuposae. buonormueckass ponb M IpUMEHEHHE TIUIIOKO3bl. DpyKTo3a Kak
n3oMep rroKo3bl. CpaBHEHHE CTPOEHUS MOJIEKYJBl MU XMMHUYECKHX CBOMICTB
IIII0KO3bI U GpYKTO3bl. DPYKTO3a B MPUPOJIE U €€ OMOJIOTUYECKas POJlb.

J1
J12
MI
M2
I12
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Ilento3pl. Pubo3a u pge3okcupubo3a Kak NPEACTAaBUTENN allbIONEHTO3.
CrtpoeHue MoJIeKyII.

Hucaxapunpl. Ctpoenue aucaxapunoB. Croco® COUJIEHEHUS LUKIIOB.
BoccranaBnuBaromue 1 HEBOCCTAHABIMBAIOIINE CBOWCTBA AMCAXapUIOB Kak
ClIeICTBUE cOouleHeHus Lukia. CTpoeHre U XMMHUYECKHE CBOMCTBA caxapo3bl.
TexHonornueckre 0OCHOBBI IPOU3-BOJCTBA caxapo3bl. JIakTo3a 1 ManbTO3a Kak
H30MepBbI Caxapo3bl.

[Tonucaxapuasl. OOmee crpoeHue noaucaxapuaoB. CTpoeHUE MOJEKYJIb
KpaxMayia, amuio3a ¥ amuionekTuH. dusndeckue cBoilcTBa Kpaxmania, €ro
HaXOXJCHUE B MPUPOAC W Ouosorhdeckass poiib. [JMKoreH. XuUMUYECKHE
cBoiicTBa Kpaxmana. CTpoeHHe 3JIEMEHTApHOIO 3BEHa LIEJUII0JI03bl. BiusHue
CTPOCHHUSI TOJUMEpPHOW Ienu Ha (U3NYECKHEe W XUMHYECKHE CBOWCTBA
HeJIroNio3bl.  ['maponus  menarono3bl, 00pa3oBaHUE CIOXKHBIX 3(UPOB C
HCOPraHN4CCKUMU n OpraHNn4YC€CKUMU KHCIIOTaMH. ITonsTHe 00
HCKYCCTBEHHBIX BOJIOKHAaX: alleTaTHBbIM IIeNK, BUCKo3a. HaxoxneHue B
npuposie U OHoIorHyYecKas poiib LEJII0I103bl. CpaBHEHHE CBOMCTB Kpaxmaia U
LEJIITFOJIO3bI.

CeMuHapckue 3aHATHS
Yrnesonsl.

IIpakTHYecKkue 3aHATHA
VYraeBomasl

CamocrosiTesibHas padoTa 00y4arOMIMXCH
Pabora ¢ yueOHbIM MaTepuaiom.
BeinonHenue 3a1anuii U1 CaMONOATOTOBKH.
IToaroTroBka K CEMMHAPCKOMY 3aHATHIO.

Tema 2.11. AMHHBI,
AMHHOKHCJIOTDI,
Oeaku

Conep:xanue yueOHOro MaTepuaJa

Knaccudukanmss u uzomepusi amuHoB. [lonarune 06 amuuax. IlepBuunsle,
BTOpUYHBIE U TpeTUYHble aMmuHbl. Kiaccupukanus aMUHOB MO THILY
YIJIEBOJOPOAHOTO  pajuKajla M YUCIY AaMHUHOTPYNII B MOJIEKYJIE.
I'oMonoruueckue psiabl TPENENbHBIX aTu(aTUYeCKMX U apOMaTHYECKUX
aMHUHOB, U30MEPHS U HOMEHKJIAaTypa.

XUMHUYECKUE CBOWCTBA aMUHOB. AMHUHBI KaK OPraHMYECKHE OCHOBAHUS, HUX
CpaBHEHHME C aMMHAaKOM M JPYTMMH HEOPraHWYECKUMH OCHOBAHUSAMH.
CpaBHEHHE XUMUYECKIX CBOMCTB anr(paTHUECKUX U apOMATHYECKHX aMHHOB.

J1
M1
IT1
112
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OO6pa3oBanue amMu70B. AHWIMHOBBIE KpacuTeH. [IoOHATHE O CHHTETHYECKUX
BOJIOKHAX. [lonmaMuasl ¥ IOJIMaMUIHbIC CHHTCTHUCCKHIE BOJIOKHA.
[Ipumenenne wu monydeHue amuHOB. [lomydyeHue amuHOB. PaboThl
H.H.3unwuna.

AmvuHOKHUCTOTHL. [loHsATHE 00 aMHMHOKHCIOTaX, WX KiIaccupukamus u
ctpoenue. Onruueckas  u30Mepusi  -aMUHOKHCIOT.  Howmen-knarypa
aMHHOKHUCIIOT. JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCJIOT
U €€ npu4rHbl. bunonspHeie noHbl. Peakunn konaeHcauuu. [lentuaHas cBs3b.
CuHTeTHYEeCKHE BOJIOKHA: KampoH, OdHaHT. Kilaccudukammss BOJOKOH.
[Tonyyenne aMUHOKHCIIOT, UX IPUMEHEHUE U OHOJIOTHYECKast (PYHKITUS.
benku. benku kak npupoaHsie nonumepsl. [lepBruunas, BropuyHas, TpeTU4Hast
Y YETBEPTUYHASI CTPYKTYPHI OenkoB. OUOPHILISPHEIC W TIO00YISIpHBIC OCIIKH.
XuMuYecKkue CBOMCTBa O€IKOB: TOpEHHEe, JeHaTypalusi, TUAPOIIU3,
KauecTBEHHbIC (LIBETHbIE) peakuuu. buonornueckue ¢QyHKIUM OENKOB, UX
3HaveHHe. benku kak KoMmoHeHT nuiy. [Ipobiaema OEIKOBOTo rojoaHus U
MyTH €€ PEIICHUsI.

IlpakTH4yeckue 3aHATUSA
AwmmHOKHCITOTEL. benku.

CamocrosiTesibHasA padoTa 00yyaroUuXxcst
Pabota ¢ yueOHBIM MaTepHATIOM.
BrinosiHeHWe 3a0aHMi Qi1 CAMOIIOATOTOBKH.

Tema 2.12.
A3oTcoaeprxkamme
reTepoluKJINYecKue
COeIMHEeHUsI.
HyxkienHoBbie
KHCJIOThI

Conep:xxanue y4eOHOro MaTepuaa

Hyxneunnosble kucinoTsl. HykeMHOBBIE KUCIOTBI KaK NPUPOIHBIE MOJIMMEPHL.
Hyxneoruasl, ux crpoenue, npumepsl. AT® u AJID, ux B3auMonpeBpanieHue
u poib 3toro npouecca B npupoze. [lonsatue JJHK u PHK. Crpoenne JIHK, ee
NepBUYHas W BTOpUYHasg cTpykTypa. Pa-Ootet @. Kpuxa u JI. Yorcona.
KoMmmemenTapHoCcTh  a30THUCTBIX ~ OocHOBaHMM.  Pemumkanmsa — JIHK.
Ocob6ennoctu crpoenus PHK. Tunet PHK u ux Ouonoruueckue ¢QyHKIMH.
[Tonsite o TpouuHoMm koze (komoHe). buocuHTe3 Oeika B JKMBOM KIETKeE.
I'ennas mmxeHepuss U OuoTexHojorus. TpaHcreHHble (OpMBI pacTeHUd U
KUBOTHBIX.

J1
2
MI1
IT1
112

CeMuHapckue 3aHATHS
A3oTCozepKalIie COeMHEHNUS.
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I[pakTuyeckue 3aHATHS
I'eTeporukibl. HykiieMHOBBIE KHCIIOTHI

CamocrosiTesibHas paboTa 00y4aroUuXxcs
Pabota ¢ yueOHBIM MaTepHaIoM.
BrinosiHeHue 3a1aHuil U1si CaMOITOATOTOBKH.

Tema
Bbuogornyeckn
AKTHBHBIE
coeTHHEeHHUs

2.13.

Coaeprxanue yueOHOro MaTepuasa

O®epmenTtsl. [lonsitTne o ¢depMeHTax Kak O OHMOJIIOTMYECKUX KaTalau3aTopax
6enxoBoit mpupoabl. OcoOEHHOCTH CTPOEHUS M CBOHCTB B CpPaBHEHHUU C
HEOPraHUYECKUMU KaTajau3aTopamH. Knaccudukanus (bepMeHTOB.
OcoOeHHOCTH  CTPOEHHST M  CBOWCTB  (PEpPMEHTOB: CEJIEKTHBHOCTH |
3¢ (HeKTUBHOCT. 3aBUCUMOCTh aKTUBHOCTH (JEPMEHTOB OT TeMmeparypsl U pH
cpensl. 3HaueHue  (GEpPMEHTOB B  OHOJOTMM W TNPUMEHEHHE B
MIPOMBIIIJIEHHOCTH.

Buramunsbl. [lonstue o Butammuax. Mx kiaccuduxamus u oO603HaYCHHE.
Hopma morpebnienust ButamuHoB. BopgopactBopumbie (Ha mpumepe
ButamuHoB C, rpynnsl B u P) u xupopactBopumMele (Ha mpuMepe BUTAMHHOB
A, D u E). ABuTaMHHO3BI, THUNEPBUTAMUHO3bI M THUIIOBUTAMUHO3bI, WX
npoQUIIaKTUKA.

I'opmonsl. TloHATHE O TOpMOHAax Kak OMOJOTMYECKH aKTHUBHBIX BEIECTBaX,
BBITNIOJHAOIUX 3HIOKPUHHYIO PETYISILMIO KU3HEIACATEIBHOCTH OPraHU3MOB.
Knaccudpukanus ropMOHOB:  CTEpOUIbl, MPOU3BOJHBIE AMHUHOKHUCIIOT,
MOJUMENTHAHbIE U  OelKoBble TOpPMOHBI. OTHeNbHbIE NpeACTaBUTENH:
ACTPaJNOI, TECTOCTEPOH, HHCYJIHH, aJpEHAIHH.

JlexapctBa. IloHATHE ©  JekapcTBax  Kak  XMMHOTEPANIEBTUYECKUX
npenapaTtax. Kparkue uctopuueckue cBe€HHUs O BOSHUKHOBEHUH U Pa3BUTUU
XUMHUOTepanuu. ['pynmsl iekapcTB: cynbhaMuabl (CTPEeNTOLN ), AaHTUOMOTHKHU
(MeHMLIIWJUIMH), AHTUOUPETUKH  (aclUpUH), AaHAJbIeTUKH  (QHAJIBIHUH).
MexaHu3M JEHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX IPENaparoB, CTPOCHHE
MOJIEKYJI, IPOrHO3MPOBAHHME CBOICTB Ha OCHOBE aHalIM3a XUMHYECKOIO
CTpOeHUsl. AHTUOMOTUKH, X KIaCCU(UKAIMS 110 CTPOCHUIO, THITY U CHEKTPY
nericteus. bezonacHbie crtocoObl MPUMEHEHHUSI, IEKAPCTBEHHBIE (DOPMBI.

J1
2
J3
Ml
M2
IT1
I12

IIpakTHYeckue 3aHATHA

o1

1. ®epmenThl. BuTamMuHBI.

N

2. 'opmoHsl. JlekapcTsa.

29




3. IloaroroBka K 3K3aMeHy

CamocrosiTesibHas paboTa 00y4arOUMXCs 4
Pabota ¢ yueOHBIM MaTepHaIoM.
BrinmonHenune 3aaHui IS CaMOIIOATOTOBKH

Bcero 286
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5. YYH EBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOT'O IIPEJIMETA

5.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHUuIo
Peanu3amus yaeOHOTO mipeamera TpeOyeT Haau4us y9eOHOro KabuHeTa XUMUHU.

OobopynoBanne yueOHOro KabuHeTa:
- MOCAJI0YHBIC MECTA M0 KOJIMYECTBY CTY/ICHTOB;
- pabouee MeCTO IpernoaBaTers;

TexHuveckue cpeacTBa 00yUeHHS:
- KOMIIBIOTEP C JMLEH3UOHHBIM IIPOrPaMMHBIM 00€CIIeUCHUEM;
- MYJbTUMEI1A IIPOEKTOP;

Y4eOHo-HATJIAAHbIE TOCOOHS:
N3o0pasurtenbHbIe TOCOOUS:
- TAOIUILIBI,
- IJIAKaThl,
- CXEMBI,
- MOJIEJIH,
- CTEH/IBI,
- IOPTPETHI,
- aJITOPUTMBI

HarypaabHble nocodus:
- HHCTPYMEHTHI,

- IpUOOPHI,

- PacTBOPBHI,

- XUMHYECKUE PEAKTHBHI

5. 2. UudopmanuonHoe odecrnieueHue 00ydeHHs
Ilepeyenn PeKOMEeHIyeMbIX Y4eOHBIX U31aHUi, HNHuTepHeT-pecypcos,
JAOMOJIHUTEIBLHOMN JTUTEPATYyPHI

OCHOBHBIE UCTOYHUKHU:

1. Xumus: yueOHUK Ui cpeqHero npodeccuoHansHoro oopaszoanus / 0. A. Jlebenes,
I'. H. ®aneeB, A. M. I'ony6es, B. H. [llanoBai ; mox obmeit penakmuei I'. H. @aneeBa. — 2-¢
u31., nepepad. u pon. — Mocksa : U3natensctBo FOpaiit, 2020.

2. 3aines, O. C. Xumus. JIabopaTopHBIi NMPAKTHKYM U COOPHUK 3ajad : y4eOHOE TT0CO-
oue nns cpenHero mpodeccuonansHoro obpaszoBanus / O. C. 3aifeB. — Mocksa : U3natensb-
ctBo IOpaiit, 2020. — 202 c.

3. Hukonbckuii, A. b. Xumus: y4eOHUK U MPAKTHKYM JUIS CPEIHETO MPOodeCCHOHATBLHO-
ro obopazosanmsi / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3J., mepepad. u jgorm. — MoOCKBa :
W3narensctBo FOpaiit, 2020.

4. Xumus. 3agayauK : yaeOHOe mocoOue st CpeHero mpodeccHoHamIbHOro 00pa3oBa-
Hus / 10. A. JlebeneB [u ap.] ; mox obmeit penakuueii I'. H. daneeBa. — Mocksa : U3natensb-
ctBO FOpaiit, 2020. — 238 c.

ZIOHOHHI/ITeJ'IBHI)Ie HUCTOYHHUKU.

1. Tabpuensn O.C. Xumus B Tecrax, 3afadax, yIpaKHEHHUAX: y4el. mocodue i CTyl. Cpenl.
npod. yueonsix 3aBenenunii / O.C. 'abpuensn, ['.I". JIsicoBa — M., 2006.
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11.

I'a6puensa O.C. IlpakTukyM 1o 0OOIIEH, HEOPraHUYECKOH M OpraHUYecKoi XuMHHU: yueO.
nocobue st ctya. cpen. npod. yued. 3apeaenuit / 'abpuensa O.C., Octpoymor U.I"., Jlo-
podeeBa H.M. — M., 2007

I"a6puensu O.C., BonoBuk B.B. Equnslit rocynapctBenHbIi 3x3ameH: Xumus: CO. 3a1aHuii
U ynpaxHeHui. — M., 2004.

I"a6puensu O.C.,OctpoymoB N.I'. Xumus:[Tocobue mis mocrynaromux B By36l.—M.,2005.
bpayn T., Jlemeii I'.}O. Xumus B nenrpe nayk: B 2 7. — M., 1987.

Epoxun FO.M. Xumus. — M., 2003.

[Mnuyruna I'.B. Xumust v noBcenHeBHasl )KU3Hb yenoBeka. — M., 2004.

TuroBa U1.M. Xumus u uckycctso. — M., 2007.

TutoBa .M. Xumus u UCKycCTBO: OpraHM3aTOp-IpakTUKyM A yvyamuxcs 10-11 kmaccos
001eo0pazoBaTeNbHBIX YUpexkaeHuid. — M., 2007.

. Epoxun K0.M., ®ponos B.1. COopHUK 3a/1a4 U YIPAXKHEHUH 10 XUMUH (C AUTAKTUISCKUM

MaTepuaioM): yued. mocodue st CTyAeHTOB cpeaH. mpod. 3asen. — M., 2004.
lNabpuensiu O.C., JIsicoBa I'.I'. Xumust B Tectax, 3afadax 1 ynpaxxHeHUsAX: yuebd. mocodue. —
M., 2004.

HuTepHer - pecypcsbl:
www.pvg.mk.ru (omummnuana «I[Tokopu BopoObeBbI TOpbI»).

www.hemi.wallst.ru (O6pazoBaTenbHbIN CAUT TSI HIKOJBHUKOB « XHUMUS).

www.alhimikov.net (O6pa3oBaTenbHbIN CAaNT IS IIKOJIBHUKOB).

WWWw.chem.msu.su (3eKTpoHHast OMOIHOTEKA 10 XUMHH).

WWW.enauki.ru (mHTepHeT-u3aanue Ui yuutenei « EcTecTBeHHbIC HAYKN).

www.1september.ru (metoauueckas razera «IlepBoe CEHTIOPS»).

www.hvsh.ru (GxypHan « XuMus B IIKOJIEY ).

Www.hij.ru GkypHan « XuMus 1 )KU3HBY).
www.chemistry-chemists.com (3meKTpOHHBIN KypHAT «XUMHUKH U XHUMHSD ).
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEEHOM JEATEJIBHOCTHU

OBYYAIOIIUXCA

Coaepixanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/I0B /IeATEJIbHOCTH
CTYIeHTOB (HA YPOBHE y4eOHbIX JeilCTBHIl)

Baxxneiine XUMHYECKHUE
OHATUSA

YMeHue naBaTh OINpPENCIICHUE W ONEepUPOBaTh CIECIYIOLIUMU
XUMHUYECKMMH TOHATUSAMU: BEUIECTBO, XMMHUYECKUN 3JIEMEHT,
aToOM, MOJIEKYJa, OTHOCHUTEIBHBIE aTOMHAs U MOJIEKYJIsIpHas
MacChl, HMOH, QJJIOTPOIHUSA, H30TOIbl, XHUMHYECKas CBs3b,
AJIEKTPOOTPULATENIBHOCTD, BAJICHTHOCTb, CTEIICHb OKHUCIICHUS,
MOJIb, MOJISIpHasE Macca, MOJIIPHbI 00beM ra3o000pa3HbIX
BEILIECTB, BEIIECTBA MOJICKYJSIPHOIO W HEMOJIEKYJIIPHOTO
CTPOEHHS,  PAcTBOPBI,  DJJIEKTPOJIUT U  HEIIEKTPOJIHT,
AIEKTPOJIUTUYECKAS qUcconanus, OKHUCIIUTEINb u
BOCCTAHOBUTENb, OKHUCJICHHE W BOCCTAHOBJICHHE, TEIUIOBON
pEeKT peakyuu, CKOPOCTh XUMHUYECKOW pEaKIWu, KaTajmus,
XUMHYECKOE paBHOBECHE, YIJIEPOAHBIN CKEJIEeT,
(G yHKIMOHaIbHAs rpynna, U30Mepusi, TOMOJIOTUS

OCHOBHBIE 3aKOHBI XMMHH

@OopMyIMpPOBAaHUE 3AKOHOB COXPAaHEHUS MAacChl BEILECTB H
[IOCTOSIHCTBA COCTaBa BELIECTB. YCTAHOBKA MPUYMHHO-
CIIEICTBEHHOU CBSI3U MEXIY COIEPKAHUEM 3TUX 3aKOHOB U
HallMCaHUEM XHUMUYECKUX (OpMyJ M ypaBHEHUH. YCTaHOBKa
HBOJIIOLIMOHHONW CYIIIHOCTH MEHJEIEEBCKOM U COBPEMEHHOMN
dbopmynupoBok mnepuoanueckoro 3akona JI. M. Menneneesa.
OOBbscHeHHE ¢du3nveckoro cMBbICIa CUMBOJIUKH
NepUOANYECKON TaOmuIbl XUMHUecKUX »snemeHToB J[. .
MenpeneeBa (HOMEpOB »HJE€MEHTa, Iepuoja, TPYHNb) H
YCTaHOBKA NMPUYMHHO-CIICCTBEHHON CBA3M MEXIY CTPOCHUEM
aTOMa M 3aKOHOMEPHOCTSIMM U3MEHEHUSI CBOMCTB JIEMEHTOB U
0o0pa3oBaHHBIX MMM BEIIECTB B MEpUOAAX U TpyMIax.
XapaKTepUCTUKA HJIEMEHTOB MaJIbIX M OOJBLIMX HNEPUOJIOB 10
ux nojoxenuto B Ilepuonnueckont cucreme /1. 1. Menneneena

OcHOBHBIC TCOpUU XUMHU

YcTaHOBKa 3aBHUCHMOCTH CBOMCTB XHMMHMYECKHX BEIIECTB OT
CTPOCHHSI aTOMOB OOpPa3yIOIIUX MX XUMHUYECKUX DJIEMEHTOB.
XapakTepucTUKa BAKHEMIIUMX THUIIOB XMUMHUYECKUX CBS3EH W
OTHOCHUTEIBHOCTHU 3TOH THIoaoruu. O0bICHEHHE 3aBUCHMOCTH
CBOWCTB BEWIECTB OT UX COCTaBa U CTPOCHUS KPUCTALINYECKUX
pemetok. DopMyauMpOBKa OCHOBHBIX TOJIOKEHUH TEOPUU
ANEKTPOJIUTUYECKON TUCCOUMAIMU U XapaKTEPUCTUKA B CBETE
ATOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
coequHeHU. POpMyYIMPOBKAa OCHOBHBIX IOJIOKEHHN TEOPHUU
XAMHYECKOTO CTPOCHHMS OpPraHMYECKUX COCOUHEHUH U
XapakTepUCTUKA B CBETE ATOM TEOPUM CBOMCTB OCHOBHBIX
KJIACCOB OPraHWYECKHUX COETMHEHUN

Baxueiiimmue  BemectBa U
MaTepUaIbl

XapakTepuCTUKa COCTaBa, CTPOECHMSI, CBOMICTB, IOJIyYE€HUS U
npuMeHeHus BaxHeimux weramwioB (IA u II A rpynm,
QIIOMUHUS, KeJie3a, a B €CTECTBEHHO-HAyyHOM Mpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U UX COeNMHEHUH. XapaKTepUCTUKa
COCTaBa, CTPOEHHUSA, CBOWCTB, MOJYYEHHS] W IPUMEHEHHS
BakHenmux HemetawioB (VIII A, VIIA, VIA rpynm, a takxe
azota u (ocdopa, yrimepoga M KpPEeMHHSA, BOJOPOJa) M HUX
COCIMHEHUHN. XapaKTepUCTUKA COCTaBa, CTPOCHHUS, CBOMCTB,
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MONYYCHUsT W TPUMEHECHHS  BAKHEWIIUX  KJIACCOB
YIIEBOOPOAOB (AIKAHOB, ITUKIOATKAHOB, AIKCHOB, AJIKUHOB,
apeHOB) U WX HaMOOJIee 3HAYMMBIX B HAPOIHOXO3IHCTBCHHOM
IUIAaHE  TpEJCTaBUTENIed. AHAJIOTUYHAS  XapaKTePHCTHKA
BROXHEUIINX TPEACTABUTENICH APYrHX KIACCOB OPraHUYECKHUX
COCIMHEHUI: METaHOJIA U ATaHOJA, CIIOKHBIX Y(UPOB, KHUPOB,
MBUI, aIbACTUIOB ((popManbAETHIOB U  aleTalbIeTH/Ia),
KETOHOB (aI[eToHa), KapOOHOBBIX KUCIOT (YKCYCHOW KHCIIOTHI,
JUISL €CTECTBEHHO-HAYYHOTO MPOGWIIS MPEICTABUTEICH APYTHX
KJIACCOB KHUCJIOT), MOHOCaxapuJ0B (IJIFOKO3bI), JUCAXapUJIOB
(caxapo3bl), moNMcaxapuaoB (Kpaxmaiga W  IEUIOJIO3bI),
AHWINHA, AaMUHOKHUCJIOT, O€IKOB, HCKYCCTBEHHBIX U
CHHTETHUYECKUX BOJIOKOH, KAyIyKOB, IJIACTMACC

XUMHUYECKUN SI3BIK "
CHMBOJIHKA

Hcnonp3oBanne B y4yeOHOM W TpodecCHOHANBHOM
JeSITeIbHOCTH XMMUYECKMX TEPMUHOB M cUMBOJIMKU. HazBaHnue
HN3YUYCHHBIX BCHICCTB II0 TpHBI/IaHBHOfl nJIn MG)KIIYHapOIIHOI\/JI
HOMEHKJIAType U OTpaKEHUE COCTaBa 3TUX COEAMHEHHH C
MOMOIIBI0 XUMUYECKHX (opmyn. OTpakeHHe XUMHUYECKUX
IPOILIECCOB C HOMOIIBIO YPABHEHUH XUMUUECKUX PEaKIIUH

XUMUYECKUE PEAKIIUU

OOvbsicHeHne CYIIHOCTH XUMHYECKHUX IIPOLIECCOB.
Knaccugpukanus XUMHYECKMX peakuMid 10  Pa3IM4HbIM
NpU3HAKaM: YHUCIy M COCTaBy MPOAYKTOB U PEarcHTOB,
TerioBoMy  a3ddekry, HampaBieHuoo, (¢daze, HATUYHIO
KaTaJn3aTropa, W3MEHEHUIO CTETEHEH OKHUCICHHS JJIEMEHTOB,
0o0pa3ylolMX BelecTBAa. YCTaHOBKAa IPU3HAKOB OOIIEro U
Pa3IMYHOTO B THITOJIOTHM DPEAKIWH Ui HEOPraHWYEeCKOH |
opranundeckoil xumuu. Krnaccupunukanus BemecTB U
NPOIECCOB C TOYKH 3PEHHS] OKUCICHUS-BOCCTAHOBIICHUSI.
CocraBneHue ypaBHEHMH peakIMid ¢ MOMOILBIO MeToJa
aNeKTpoHHOro OanaHca. OObSICHEHHE 3aBUCUMOCTH CKOPOCTH
XMMUYECKOHN peakluy U MOJI0KEHUS XMMUYECKOTO paBHOBECHS
OT pa3INyHbIX (PaKTOPOB

XUMUYECKUN IKCIIEPUMEHT

BbinmonHeHne  XMMHUYECKOTO  JKCIIEPUMEHTa B IIOJIHOM
COOTBETCTBUU C TpaBuiamMu Oe3omnacHocTu. Habmronenue,
bukcanMss M ONUCaHME  pe3yJIbTATOB  IMPOBEAECHHOTO
HKCTIEPUMEHTA

Xumnueckas “HpopMarus

[IpoBeneHne  caMOCTOSATENBHOIO  IOMCKA  XMMHYECKOH
MH(pOpMAallMM C UCIHOJB30BAHUEM DPA3JIMYHBIX HCTOYHHKOB
(HayYyHO-TIONYJISIPHBIX M3/1aHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  Hutepuera). Hcmonbp3oBaHHE  KOMIBIOTEPHBIX
TEXHOJIOTUH ansi  00pa®OTKM ¥ mepeAayd XMMHUYECKOH
nH(OpPMaIlMU U €€ MPe/ICTaBIeHMs] B pa3IU4HbIX (hopMax

Pacuetsl 1m0  XUMHUYECKUM
dbopmynaM U ypaBHEHHSIM

YcTaHOBKa ~ 3aBUCHMOCTHM  MEXAY  KauyeCTBEHHOH U
KOJIMYECTBEHHOU CTOpPOHaAMH XUMHUYCCKUX 00BEKTOB u
mporeccoB. PelmieHue pacueTHBIX 3alad MO XUMHUYECKUM
dbopmysam U ypaBHEHHS

[TpoduibHoe u
npo(ecCHOHATBHO  3HAYMMOE
cofiep:KaHue

OObsicHEeHMEe XMMHMYECKHX  SBJICHHUH, TMPOMUCXOIAIUX B
npuposne, ObiTy u Ha npousBoiactBe. OmpeneneHue
BO3MOXXHOCTEM TPOTEKAaHUS XUMHYECKHUX IIPEBPALICHUH B
pasnuyHbIX ycinoBusX. CoOMofeHHE MpPaBUI HKOJOTHMUYECKU
IrPaMOTHOI'O IIOBEAECHUA B OKpyxkaromed cpene. OreHka
BIMSIHUA XMMHYECKOI'O 3arpsi3HEHUs] OKpYXarollled cpeibl Ha
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OpraHM3M  4Ye€JIOBEKa M  JPYrM€ JKUBBIC  OPraHU3MBI.
Cobmronenue mpaBuil 6€30MacHOr0 OOpaIIeHus! ¢ TOPIOYNMHU U
TOKCHUYHBIMU BEILECTBAMHM, J1a0OPaTOPHBIM 00OpPYIOBaHHUEM.
[ToaroToBka pacTBOPOB 33JaHHOI KOHIIEHTPALMHU B OBITY U Ha
npousBojcTBe.  KpuThueckas  OneHKa  JOCTOBEPHOCTH
XMMUYECKOH uHpOpMalMK, TMOCTyMAKoUmed H3  pasHbIX
VCTOYHUKOB
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