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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-8 Cnocoben co3maBaTb M TONJAEPKHUBATh B TOBCEIHEBHOW JKM3HM M B MPodeCCHOHATBLHON
NESATETLHOCTH O€30IMMacHbIe YCIOBUS KU3HEIACATEILHOCTH JJII COXPAHCHHS MPUPOTHON  Cpeipl,
obOecrieueHrss YCTOWYMBOTO pa3BUTUS OOIIECTBAa, B TOM YHCIE TP yrpo3e W BO3HUKHOBEHHUH
Ype3BBIYAHBIX CUTYaIlM B BOCHHBIX KOH(PIUKTOB

OIIK-1 CnocolGeH uCHOIb30BaTh OCHOBHBIE OHOJOTHYECKHE, (PUBHKO-XUMHYECKUE, XUMHUYECCKHE,
MaTeMaTH4YeCKUe METOABl Il pa3paOOTKH, HCCIECIOBAaHWNA M OKCIEPTHU3BI JIEKAPCTBEHHBIX CPEJNCTB,
W3TOTOBJICHUS JICKAPCTBEHHBIX MPENapaToB

1.2 Tumel 3aga4 npogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B paMKax
OCBOCHUS JUCLUIIIIUHBI:

- OpraHU3alMOHHO-YIIPaBICHYECKUI
- (hapMareBTUYECKHI
- DKCIEPTHO-aHAJIUTUYECKHUI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B
cdepax: 02 3apaBooxpaneHue (B cepe oOpaleHus JTeKapCTBEHHBIX CPEJICTB U IPYTHX TOBAPOB allT€YHOTO
accoptumenTa), 07 AIMUHHCTpPaTUBHO-yIIpaBlIeHUECKass U O(pUCHAs AEATENbHOCTh (B cdepe oOpamieHus

JIEKapCTBEHHBIX CPEJICTB)

1.4 B pe3ynbTare 0CBOCHHS JUCLUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC Kon n HanmMeHOBaHUe

(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(OYHKIMY / TPYAOBBIC HIIH HEOOXOOUMOM IS
npodeccroHatbHbIE (bopMHUpOBaHHS TPYIOBOTO
nercTBus (MIpH HAUTHIUAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

OIIK-1 Crocoben
HCIOIB30BaTh OCHOBHEIE
OHOJIOTHYECKUE,
(PM3UKO-XUMHUYCCKHE,
XUMHYIECKHE,
MaTeMaTHIE€CKHE METO/IEI
1151 pa3paboTKHy,
HUCCICAOBAHUN U
AKCIEPTHU3bI JIEKAPCTBEHHBIX
CPEICTB, U3TOTOBIICHUS
JICKAPCTBEHHBIX MPENapaToB

HpI/IMeHHeT OCHOBHBIC MCTOBbI HCOPraHn4CCKOTro
aHaju3a Ojid pa3pa60TKH, I/ICCHCI[OBaHI/Iﬁ 1 DKCICPTHU3BI
JICKAPCTBCHHBIX CPCACTB, JICKAPCTBCHHOTO PACTUTCIBHOT'O
ChIpbA U OHoIOrnYecKux 00BEKTOB

VK-8 CrocobeH co31aBarhb
Y TIOZIJICPKUBATh B
IIOBCEIHEBHOM KU3HU U B
npoecCroHATBLHOM
JIEATENILHOCTU OE€30IaCHbBIE
YCIIOBUS
JKU3HENEATENHLHOCTH I
COXpaHEHUS MPUPOTHOM
cpenbl, o0ecreueHUs
YCTOHYMBOTO pa3BUTHUS
00IIIeCTBa, B TOM YHCIIE MTPH
yTPO3€ ¥ BOSHUKHOBCHHUHU
Ype3BBIYANHBIX CUTYallul U
BOCHHBIX KOH(IIUKTOB

BIIUAHUSA  Ha
oOnTaHusg

Ananuzupyer  (akTopbel  BPEIHOTO
KU3HENEATEIbHOCTh  DJIEMEHTOB  CpENbI
(XMMHYECKUX DJIEMEHTOB U UX COCTUHEHUI)

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:




YK-8 Cnocoben co3maBarh © TOJACP)KUBATH B TIOBCEJHEBHOW JKM3HH U B
poeCCUOHATBHON JACSATEIBPHOCTH 0O€30TacHbIe YCIOBUS JKU3HENCSITCIBHOCTH IS
COXpaHEHUS MPUPOIHOMN CpeJbl, 00ECIIEUEHUsI YCTOMUYUBOTO Pa3BUTHS OOIIECTBA, B TOM
YUCJIE PU YTPO3€ U BOZHUKHOBEHUH YPE3BBIYANHBIX CUTYAIIU U BOCHHBIX KOH(MINKTOB

Ne HaumenoBanue dopma
n/m JIMCITUILINH, o0yueHus
OIMpCACTAOIINX Oynas
MEKIUCLMIUTMHAPHBIE | (ceMecTp)
CBs3HU 2 3 4
1 |be3omacHocTh +
JKU3HEACATENHLHOCTH
2 [lT'uruena +
3|Opraamyueckas Xxumus | + | +

OIIK-1 CrnocobeH WHCIONB30BaTh OCHOBHBIE OHOJOTHYECKUE, (U3UKO-XUMHUYECKUE,
XUMHYECKHE, MATEMAaTHIECKUE METObI IS Pa3pabOTKH, UCCICIOBAHUA U IKCIIEPTHU3BI
JIEKApPCTBEHHBIX CPEJICTB, H3TOTOBJICHUS JICKAPCTBEHHBIX MPEMapaToB

Ne HanmenoBanwme ®dopma oOyueHus
/1 JIACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTp)
1 {21314 5|67 ]8]9]10

1 [AnannTryeckas + | +
XUMHUS

2 |buonornueckas + | +
XUMUSA

brnonorus +

buorexuomorus + | +

Maremarnka +

Muxpobuomnorust + | +

N[N | || wW

Opraam3anus +
OMOMEINITMHCKIX
HACCIIEIOBAaHUI

Opraandeckast XUMHS + | +

\O | o0

[IpakTHka no +
(hapMaKorHO3UH

10 [ITpakTika 110 +
(hapMarieBTHYECKOM
TEXHOJIOTUH

11 |Craructrueckue +
METOJIBI B (hapMaInu

12 | Toxcukomornyeckas + | +
XUMUSA

13 [@apMmarieBTHUECKAS + | +
XUMUS

14 |®usuka +

15 |Dusnueckas nu +
KOJUTOMHAST XUMUS

2. Mecto nucuuiuiaabl B cTpykrype OIl cnenuanaurera:

HucrummHa «OO0mmas 1 HeopraHU4eckass XUMHUs» OTHOCHUTCS K 00s3aTebHOM yacTtu ydyeOHoro rurana Ol
10 HarpasJieHuto noArotoBku 33.05.01 - @apmanus.



JucuumnuHa «O01as 1 HeopraHu4deckas XUMHEs u3ydaercs B 1 cemectpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCIUILIMHEL: 6 3.€.
Ounas: 6 3.e.

Bun yueOHOM paboTh (BCCOFEIjIE;.iOB)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 216
KonTaktHas pabora 80
Jlexuu (Jlekrun) 32
Jlaboparopnsie (J1ab. pab.) 48
CamocrositenbHas pabota (CP) 100
DK3aMeH 36
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMbI TEKyIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
1 cemectp
1 Brenenue B o0m1yro KonTtponbHas
XUMHIO. pabora; 3amnuTa
TeopeTuueckue 16 | 20 | 25 1a00paTOPHBIX
OCHOBBI XUMUH. pabot; Pemenue
3aja4
2 XUMUs S-3JIEMEHTOB KomnokBuywm;
MEePUOANYECKOM 3amura
CUCTEMBI. 416 71a00paTOPHBIX
pabor
3 Xumus KomnokBuywm;
p-PIIEMEHTOB. 6 | 12| 25 3amura
1a00paTOPHBIX
pabor
4 Xumus d-311eMeHTOB KomnokBuym;
6 | 10|25 Jampra
1a00paTOPHBIX
pabor

Tema 1. BBenenue B 00y xumni. Teoperudeckne ocHoBbl xumun. (OIIK-1)
Jlexknus.
Jlexuusi. OCHOBHBIE MOHATHA U 3aKOHBI XUMHH. Kitacchl HEOpraHUYeCKUX COeIUHEHUH.

3nayenne xumuu s (apmanuu. OCHOBHBIE TMOHSTHS M 3aKOHBI XMMHUHU. Kiaccel HeopraHHMYeCKHX
COCMHEHMI. 3aKOH COXPAHEHHS MacChl U SHEPruu. ATOMBI M MOJIEKYJbI, UX Macchl. Moyb, MOJsipHas
Macca. 3aKOH MOCTOSIHCTBA COCTaBa, COCMHEHUS MEPEMEHHOIO cocTaBa. 3akoH ABoraapo. [lapiuanbHbie
NABJICHUs Ta30B. OKBHUBAJIECHTHBIE MAacCChl, 3aKOH AKBHUBaJeHTOB. (OCHOBHBIE KJIACChI HEOPTraHUYECKUX
COCIUHEHMI: OKCHJABI, THAPOKCHJbI, KHUCIOTBHI, CpEeIHHE, KHUCIble U OCHOBHBIE COJHM, UX CBOMCTBa,
MOJTy4YeHUE U HOMEHKIIATypa.



Jlexuus. Crpoenue aroma. Ilepuonmyeckuii 3akoH u I[lepuonuueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
J.1. Menneneesa

OcCHOBHBIE 3Tallbl Pa3BUTHUS NPEJCTABICHUN O CYLIECTBOBAHUM U CTPOEHUM aTOMOB. CIIEKTPHI aTOMOB Kak
UCTOUYHUK uHPopManuu 00 ux crTpoeHud. KBaHTOBO-MexaHMYeCKass MOJAETb CTPOCHHS aTOMOB.
OneKkTpoHHBIE (OPMYIBI U 3JIEKTPOHHO-CTPYKTYPHBIE cxeMbl aroMoB. Ilepuonnueckuii 3axon (I13) J[.W.
MenpeneeBa U €ro TpakTOBKa Ha OCHOBE KBAaHTOBO-MEXaHMUYECKOH TeOpHM cTpoeHus atomoB. CTpykTypa
[Tepuomgnueckoii cuctemsl dmemeHToB (IICD): mepuonbl, rpynmel, ceMeicTBa, s- , p-, d-, f-kmaccuduxamnms
aneMeHTOB (05okH). J[MMHHOIEpHOHBINA U KOpOoTKoneproaHblid BapuanTsl IICO. Ilepuoanyeckuii xapakrep
M3MEHEHUsI CBOMCTB aTOMOB 3JIEMEHTOB: PaJNyC, SHEPIHsl MOHU3ALNMU, SHEPTUS CPOACTBA K DIIEKTPOHY,
OTHOCHTEIbHAs AeKTpooTpunarenbHocTh (030). Onpenensromas poib BHEINTHUX AIEKTPOHHBIX 000I04eK
JUIsL XUMUYECKUX CBOMCTB IEeMEHTOB. [lepronuueckuil Xxapakrep U3MEHEHUSI CBOMCTB IPOCTHIX BEILECTB,
OKCHJIOB M BOZOPOAHBIX COEIMHEHUN 3JIEMEHTOB.

Jlekuua. Xumuueckas CBsI3b U CTPOEHUE XUMHUYECKUX COCTMHEHUM.

Tunel XUMHUYECKUX CBs3EH W (PU3UKO-XMMHYECKHE CBOMCTBA COCAMHEHHH C KOBAJCHTHOW, MOHHOW H
METAJIMYECKOM  CBSI3bI0. ODKCIEPUMEHTAJbHBIE XapAaKTEPUCTHKW CBS3€M: DSHEpPrus CBSA3M, JUIMHA,
HaIlpaBI€HHOCTb. JKCIEpPUMEHTAJIbHAs KpHBAas NOTCHIHMAJBHOW SHEPrMM  MOJIEKYJIBl  BOAOPOJA
(IByX3IeKTpOHHAs XUMHUYECKas CBs3b 10 [aiiTiepy-JIoHm0Hy Ha mpuMepe MoJeKylbl Bojgoponaa). Onucanue
MOJIEKYJTBI METOJIOM BaJIeHTHBIX cBsizeit (MBC).

Mexanu3m 00pa30oBaHUSl KOBAJEHTHOW CBs3M. HacklmaemMocTh KOBaJCHTHOW CBsI3M. HampaBlieHHOCTH
KOBAJICHTHOM CBA3M KakK CJIECTBUE YCIOBHSI MAKCUMAJILHOTO MEepeKpbIBaHus opouTaneil. Curma u nu-cBsizu
u ux 12 oOpa3zoBaHue NpU NMEPEKPBIBAaHUM S-, p- U d-opOuTaneir. KpaTHOCTh CBsi3eil B MeTO/Ie BaJICHTHBIX
cBszeit. [lomsipu3yeMocTh M MOMSIPHOCTh KOBAJICHTHOU CBSI3H. D(PPEKTUBHBIC 3apsIbl aTOMOB B MOJICKYJIaX.
[TomsiprocTh  Monekyn. [uOpuamsanmsi aTOMHBIXOPOWTANEH. YCTOMYMBOCTh THOPHIAM3UPOBAHHBIX
COCTOSIHUM pa3IMYHBIX aTOMOB. [IpOoCTpaHCTBEHHOE pacONOKEHNE AaTOMOB B MOJIEKYJIaX.

XapakTepHble CTPYKTYPBI TPEX-, YETHIPEX-, MATU- U MIECTUATOMHBIX MOJIEKYJa. Onucanue MOJIEKYya METOI0M
MOJIeKYIsIpHBIX opOuTaneir (MMO). Cesi3pIBaroliye, pa3phIXisione U HecBszbiBatonme MO, ux sHeprus
u popma. DHepruyeckue auarpammbl MO. 3anonaenne MO 37eKTpoHAMU B MOJIEKYJaX, 00pa30BaHHBIX
aToOMaMM U HOHAMHM 371eMEHTOB 1-ro u 2-ro nepuonos [IC. Kparnocts cBsa3u B MMO. MexMonekyisipHble
B3aUMOJICUCTBUSL W HUX NPHUPOAA. DHEPrus MEXMOJEKYIIPHOro B3auMoaeicTBUs. OpUEHTAMOHHOE,
WHIYKUHUOHHOE U TUCTIEPCUOHHOE B3aUMOJICHCTBUE.

BomoponHas cBsizb M €€ pa3sHOBHAHOCTH. buonorunueckas pojib BOAOPOAHOW CBsI3U. MoJeKynsipHbIe
KOMITJIEKCHI U MX POJIb B METa0OIUYECKUX MPOLIeCCax.

Jlekuusa. OCHOBBI XMMUYECKOW TEPMOIUHAMUKH

OcCHOBHBIE MOHATUS XUMHUECKON TepMoMHaMUKH. [loryolienre 1 BbIACIEHUE PAa3IMUHbIX BUIOB SHEPTHHU
MIpU XUMUYECKUX MpeBpaieHusx. Temnora u padora.

BHyTpeHHsIsT SHepruss W DSHTANbOUS HMHAMBUAYAJIbHBIX BEUIECTB M MHOTOKOMIIOHEHTHBIX CHCTEM.
CranzapTHbIe COCTOSIHUS BEUIECTB M CTAHJAPTHBIC 3HAUCHUSI BHYTPEHHEN SHEPTUH U SHTAIBIUU. TennoThl
XUMHYECKUX pEaKUuid TpH TOCTOSIHHONW TeMIepaType W AaBIeHUU WiH o0beMe. TepMOXHMHUYECKHe
ypaBHeHus. CTaHIapTHBIC SHTAIBITMHA 00pa30BaHUS M CTOPAHHUSI BEIIECTB.

3axoH ['ecca. PacueTsl n3MeHEeHHs CTaHAAPTHBIX SHTAIBIUN XUMUYECKUX PEaKIHi 1 (PU3UKO-XUMHUECKUX
MpeBpalieHuil (pacTBOPEHUE BEIIECTB, AUCCOLMAIINS KUCIOT U OCHOBAaHUI) HA OCHOBE 3akoHa [ecca.
[TonsiTHE 00 SHTPOMUU KaK MEpe HEYMOPSIIOUEHHOCTH CUCTEMBI (ypaBHEeHHE bonbiiMaHa).

Oneprusi ['n66ca u sHeprust ['enbMrosplia Kak KpUTEPUNA CaMOMPOU3BOIBLHOTO MPOTEKAaHMs Tpolecca U
TEPMOJIMHAMUYECKONW YCTOMYMBOCTH XUMHUYECKUX coenuHeHnd. Tabmuipl ctaHgapTHeIX dHepruii ['mb0ca
00pa3oBaHMsI BEIICCTB.

Jlexuus. Xumudeckass KHHETUKA. 3aKOH JEHUCTBYIONIMX Macc. XUMHUECKOE PaBHOBECHE.

OO6patumble 1 HEOOpaTUMble XUMUYECKHUE PEAKIIUU U COCTOSHUE XUMUYECKOTO PABHOBECHS.

KauecTtBeHHast XapakTEepUCTHKA COCTOSHUS XMMHYECKOTO PABHOBECHUS U €r0 OTIWYUE OT KUHETUYECKHU
3aTOPMOKEHHOTO COCTOSIHUSI CUCTEMBI. 3aKOH JielcTByIomux Macc (3AM).

KoHcTaHTa XMMHUYECKOTO PAaBHOBECHS U €€ CBS3b CO CTAH/IAPTHBIM H3MEHEHHEeM dHepruu [ nb0ca u sHepruu
I'enpMromeua npouecca.



OrnpeneneHre HaNpaBiICHUsl MPOTEKAHUsI PEAKIMU B CHCTEME NPH JAHHBIX YCIIOBUSX IyTEM CpPAaBHEHHS
COOTHOIIICHHS MPOU3BEICHUN KOHLEHTpPAUUNA B JAHHBIX YCIOBUSAX U 3HAYECHHS] KOHCTAHThI PABHOBECHUA.
3aBucuMocTh SHepruum [ mb0Oca mpolecca W KOHCTAHTBI PaBHOBECHS OT TemmepaTrypsl. [lpuHnummn
Jlelllarense — bpayHa.

Jlexius. Yaenne o pactBopax. CriocoObl BEIpaXeHHsI KOHIIEHTPAIHMHA pacTBOPOB. OCMOTHYECKOE JaBIICHUE
pacTBOPOB. DIeKTponuTHueckas Auccouuanus. CTeneHb U KOHCTAHTa JUccoluanuu. Jluccounamusi BObL.
pH u pOH pactBopos. I'nnponus coneil.

OcHOBHbIE OMpeeNeHusl: pacTBOP, PACTBOPUTENb, PAaCTBOpEHHOE BemlecTBO. PacTBopumocTts. PacTBOphI
ra3oo0pa3HbIX, *KUAKUX W TBEpIbIX BeulecTB. Boma kak onuH u3 11 Hambonee pacrmpocTpaHEHHBIX
pacTtBopuTeneil. Poib BOIHBIX pacTBOPOB B JKU3HENEATEIBHOCTH OpPraHW3MOB. HeBogHbIE pacTBOpUTENH U
PacTBOPBHIL.

[Ipomiecc pactBopenuss kak ¢usuko-xumuueckoe seiaenune (.M. Mennenee, H.C. Kypnakon).
TepMmoauHaMuKka mporecca pacTBopeHus. PacTBOpbI ra30B B KUIKOCTIX. 3akoHbI [ enpu, ['enpu - JlanbsroHa,
N.M. CeuenoBa. PacTBOpbl TBEpIbIX BEHIECTB B KUIAKOCTAX. [IOHATHE O KOJUIMIaTUBHBIX CBOMCTBax
pacTBOPOB. 3aBHCUMOCTh ""CBOMCTBO pacTBopa - KoHmeHTpanus'. 3akoH Bant - [odda 06 ocmornueckom
nasiaeHuu. Teopust snekrponutrueckor auccormainuu (Appennyc C., KabmykoB M.A.).Ponmp ocmoca B
o6uocucremax. [Tnasmonus, remonus, Typrop. ['umo- , u30- U rUNEPTOHUYECKHE PACTBOPHI.

Teopuss pacTBOPOB CHIIBHBIX JJIEKTPOTUTOB. VOHHAs cuiia pacTBOpOB, KOI(PPUIMEHT aKTUBHOCTH U
aKTUBHOCTH HOHOB. PaBHOBeCHE MEX Ay pacCTBOPOM U OCAJKOM MaJOPACTBOPUMOTO CHIIBHOTO 3JIEKTPOJIUTA.
[IpousBeneHue pacTBOPUMOCTH. YCIOBHS PACTBOPEHUST M 00pa3oBaHMsA OCagKoB. VOHM3auus BOJBI.
HNonHoe npousseneHue BOAbl. BomopomHbiil nokasarens.pH pacTBOPOB CHUIIBHBIX KHUCIOT U OCHOBAaHMM.
PacTBOpHI c1aObIX AMEKTPOIUTOB.

[Ipumenenne 3/IM k woHM3aUM CIA0BIX ANEKTPoaUTOB. KOHCTaHTa WOHM3AIUMU  (IUCCOIMAIINH).
CryneHvarblii  XapakTep HOHM3aIUu. Teopuum KHCIOT W ocHoBaHuM (Appenmyca, Jlprowuca,
bpencrena-Jloypu). KoHCTaHTBI KHCIOTHOCTH ¥ OCHOBHOCTH. Ilporecchl HWOHU3AIMH, THIPOIN3A,
HEUTpaIN3alMKU C TOYKHU 3PEHUS PA3JIUYHBIX TEOPUM KUCITOT U OCHOBAaHHI.

pH pacTBOpOB c1a0BIX KUCTOT, OCHOBAHUMN, THAPOJIU3YIOIINX COJICH.

Amdorteprbie  anekTponuThl  (amdonuThl). Polb HWOHHBIX, B TOM UYHCJIE€ KHCIOTHO-OCHOBHBIX,
B3aMMOJICHCTBHIA TPH META0OTU3ME JICKAPCTB, B AaHAIIN3E JICKAPCTBEHHBIX MPENapaToB, MPU MPUTOTOBICHUH
JIEKapCTBEHHBIX CMECEH.

XuMUYecKasi COBMECTUMOCTh U HECOBMECTUMOCTb JIEKAPCTBEHHBIX BEILIECTB.

Jlekuus.  OKUCTUTENBHO-BOCCTAHOBUTENbHBIE pEAKIUU. Teopusi OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
IIPOLIECCOB. DNEeKTPOABIKYIIAs cuia u MIPOTHO3UPOBAHUE HarpaBJeHUs
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIUH.

DNeKTpOHHAsT TEOpUs OKHCIHUTENbHO-BocCcTaHOBUTENBHBIX (OB) peakmuit  (JI.B. IlucapikeBckuii).
OKHCANTENHEHO-BOCCTAHOBUTENBHBIE CBOMCTBA JIEMEHTOB U UX COCUHEHHM B 3aBUCHMOCTH OT MOJIOXKECHHUS
anemenTa B Ilepuonnyeckoil cucteMe 3J1€MEHTOB U CTENEHU OKHUCICHHS DJIEMEHTOB B COEAMHEHHUSX.
ConpsxkeHHbIE Tapbl OKUCIUTEND - BOCCTAHOBUTENb.

OKHCIIUTENTFHO-BOCCTAHOBUTEIbHAS JTBOMCTBEHHOCTh. (CTaHIapTHOe U3MEHEHHEe »HHepruu [ubbca u
I'enbMronbia OKHUCJIUTEIHbHOBOCCTAHOBUTEIBHOM peakuuu u CTaHJapTHbHIE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ TMOTEHLIMANbl  (2JIEKTpoaHble  moTeHimanbsl).  OmnpeneneHue
HamnpasyieHus npotekanus OB peakuuii o paznoctu OB noteHImanos.

Bmusinue Cpenpl M BHEHNIHUX YCJIOBUM Ha HAMPABICHUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKLIHMN U
XapakTep 00pa3yroNIMXCs MPOTYKTOB.

JIekma. KoMmiiekcHBIE cOeTUHEHUS.

CoBpemenHoe cojep:kanue NoHATUs «komIuiekcHble coeauHeHus» (KC). Crpykrypa KC: nentpanbHbii
aToM, JWTaHAbl, KOMIUIGKCHBI WOH, BHYTPEHHSSI W BHEIIHsS cdepa, KOOPAMHANMOHHOE YHCIIO
[EHTPAILHOTO aTOMa, JCHTATHOCTHIUTAHIOB. CHMOCOOHOCTH AarOMOB pPa3iMYHBIX JJIIEMEHTOB K
KoMIIIeKcooOpazoBanuto. IIpupona xumuueckoi cssazu B KC.

[lonaTtue O TEOpUM KPHUCTAIMYECKOTO MOMS W Teopuu mong aurannoB. OOwbsicHenue oxpacku KC
nepexofaHbIx MerauioB. OOpazoBanue u jauccoumanust KC B pacTBopax, KOHCTaHTbI 0Opa3oBaHUS U
HecTolKocTH KomIuiekcoB. Kmaccudukamusa u Homenkiatypa KC. KommiekcHble KHUCIOTBI, OCHOBaHHMS,
comu. KapOonuisl metamoB. XenarHele u Makporukindeckue KC.



buonornueckas pons KC. MeramiohepMeHThI, TOHIATHE O CTPOSCHUH WX aKTUBHBIX IIEHTPOB. XUMUYECCKUE
ocHoBbl mpuMeHeHust KC B hapmanuu 1 MenunuHe.

JlaboparopHbie padoThbI.
Jlabopatopnas pabota «OnpeneneHue CTaHIApPTHON SHTATBITUU PEAKITAN.
Texnuka 6e30macHOCTH pabOTHI B 1abOpaTopuu 0011l U HEOPTraHUYECKON XUMHUU.
Llenv padomwl: Hayuumbvca IKCHEPUMEHMATILHO onpedenimsb menaoevie 3IPgekmovt Xumuueckux
peakyuil.
KoHTpoibHBIE BONIPOCHI:
1. Yro Ha3pIBaeTCsl TEPMOAUHAMHUYECKOM CHCTEMOM ?
2. Kakmue nmapamMeTpbl XapaKTepHU3YIOT COCTOSIHHE CUCTEMbI?

3. Kak onpenessiercss H3MeHeHHEe JHTPOIIUH CHCTEMBbI B pe3yJbTaTe NPOTeKAHUs ONpe/ieIéHHOro
npouecca B CTAHAAPTHBIX YCJIOBUSX?

4. Yto Ha3bIBaeTcs TeIIOBbIM d(pdexkToM peaknuu? IIpun KakuX ycJ0OBHAX OH HA3BIBAETCS
H3MEHEHHEeM JHTAJIbIINU peakuuu?

5. BpIuHC/IHMTe CTAHAAPTHYIO SJHTAJIBNNI0 XeMOCHHTE3a, MPOTEKAONIEr0 B aBTOTPOHBIX OaKTepusix
Thiobacillusthioparus:

5 Na2S203-5H20(t) + 702(r) = 5Na2S04(t) + 3H2S04 (x) + 2S(1) + 22H20(%),

€CJIM U3BECTHBI CTAHIAPTHBIE SHTAJIBIIUH BELIECTB:

AHO 298 06p(Na2S203-5H20(1)) = -2602 xIx/momnb; AHO 298 06p(H20 (x)) = -286 k/[x/Momb;

AHO 298 06p(Na2S04(t)) = -1384 k/Ixx/monb; AHO 298 00p(H2SO4(3x)) = -907 xI>k/M0b.

K xakomy Tuny (3k30- WM 3HAOTEPMUYECKOMY) OTHOCUTCS ATa peakuus?

Jlabopatopnas pabota. «CKOpOCTh XUMHUYECKON PEAKITUN.

Heas pa0GoThl: H3YYUTHh BJUSIHME KOHIEHTPALMM Pearupyrollux BellecTB, TeMIepaTypbl H
NPHUCYTCTBHSA KATAJIN3ATOPOB HA CKOPOCTh XUMHMYeCKOIl peakuum.

KonTpoabHble BOpochI:

1. Uro Ha3bIBAKOT CKOPOCTHIO XuMU4YecKkoil peaknun? KakoBa ee pasmepHocTh? Kak u mouemy
CKOPOCTh XHMMHYECKOH peaknuu 3aBHCHUT OT KOHIEHTPAllUM pearupyloumux BellecTB M
TeMIeparypbi?

2. Y10 TaKoe 3Heprusi AKTUBaNuu?
3. YUto Takoe KaTajau3aTrop, MHruouTop?

4. Or kakux (aKTOpPOB 3aBHCHT CKOPOCTH xuMHuecko peaxkuuu? IlpuBeaure QopmyanpoBkn
3aK0Ha JAelcTBUA Macc U npasuia Baur-T'odda.

5. Yemy paBHa KOHCTAHTa CKOPOCTH XHMH4Yeckoil peaknuu? KakoB ¢u3nmueckuil cMbICJI ITOi
BeJIMYMHBI?

6. Peakuus npu temneparype 50 °C nporekaer 3a 2 MmuH 15 ¢. 32 CKOJIbKO BpeMeHH 3aKOHYUTCS 3Ta
peakuust npu Temmneparype 70 °C, ecau B JaHHOM TeMIIepaTypHOM HHTepBajie TeMIlepaTypHBIi
KO3 GUIMEHT CKOPOCTH peaKuuu paBeH 3?

JlabopatopHoe 3ansitue. JlaboparopHasi padora « XuMHYeCKOe PABHOBECHE».

Hean padorei: U3yuuTh pakToOphl, BJAUAOIINE HA CMellleHHe XMMUYeCKOT0 PaBHOBECHSI.
KonTpoabHbIie BOpochI:

1. [laiiTe onpenesieHre MOHATHIO «KXUMHYECKOE PABHOBECHE».

2.  Cdopmyaupyiite npunnun Jle-Illarenne.

3. Kak BausieT Temmeparypa Ha cMellleHHe XUMH4YeCKOro papHoBecusi? O0bsICHUTE 3TO CMelleHue
HA KOHKPETHBIX MpUMepax

4. PaBHoBecue peaknuu 2502 + 02=2S03 ycrtaHoBuI0ch Npu KoOHUeHTpauuu [SO3] = 0,01
M0JIb/J1. UcxomHble KOHIeHTpauuu BemecTs paBHbl: [SO2]=0,03 mouab/a u [02]=0,025 moJb/J1.
BblunciiuTe paBHOBeCHbIe KOHIEHTPALMH OCTAJIbHBIX BellleCTB.

JlaGoparTopHoe 3ausitue. Jlaboparopuasi padora. «IIpurorosieHue pacTeopa 3aJaHHOM
KOHIIEHTPalumw».



esab padoThl: HAYYUTHCS TOTOBUTH PACTBOPHI 32IAHHON KOHIEHTPAIMH.
KonTpoabHble BOpochI:

1. B MeaMIMHCKON MpaKTHUKE 711 MPOMBIBaHUA paH NpUMEHSIOT 0,5%-HbIl pacTBOp MepMaHraHaTa KaJus
(p = 1 r/mi). Kakoit 00bem pacTBopa (J1) MOXKHO TPUTOTOBUTH U3 10 T mepMaHTaHaTa Kajaus?

2. Paccuuraiite monspuyio (Cm) u HOpManbHyr0 (CH) KOHIIEHTpaIuio pactBopa (HpochopHON KHUCIOTHI C
MaccoBolt goneit 14,6 % (rioTHOCTh pacTtBopa (p) paBHa 1,08 r/mi).

3. 3HaueHHUE TUTPUMETPUIECCKOTO aHAIIN3a B MEAMKO-OMOIOTUUECKUX HCCIICOBAHUAX ?
4. Kakum 006pa3oM MOKHO TOYHO U3MEPHUTH 00BEM pacTBopa?

5. UTo Takoe ToYKa SKBUBAJICHTHOCTH?

6. Uto Takoe TUTPAHT U TUTPYEMOE BEILIECTBO?

7. Kakue BellecTBa Ha3bIBAIOTCA UHANKATOpAMM?

8. Urto Takoe pactBop? Kakumu cmocobamu MOXKHO BBIPa3UTh COACPKAHME PACTBOPEHHOTO BEIIECTBA B
pactBope?

JlaGopaTopHoe 3ansitue. JlaboparopHasi padora «I'uaposus cosein»

Heanb padoThi: M3yYeHNe peaKkUu cpedbl PACTBOPOB coAeil MPH TUApPOJIM3e, BJAUSAHUS pa30aBeHUus
HA CTeNeHb ruApPOoJIn3a.

KonTpoabHbIie BOpockl:

1. Kakwue u3 nepeymncJIeHHbIX COJICH MOABEPraoTCs IMAPOIN3Y: KApOOHAT HATPHUSA, OPOMM
Harpus, cyabdar meau (II), auTpar kanusa?

2. KakoBa peakuusi pactsopos ciaenyromux cojeii: KI, AICI3,K2S, ZnS0O4, NaCN, NaNO3? Jlatp
o0bsicHenue. Hanmcarp COOTBETCTBYIOIIME HOHHbIE YPABHEHUS PeaKIMid.

3. CocraBuTbh HOHHbIE YPABHEHUS THAPOIU3Aa KapOoHaTa HATpus no crynensaM. Ilo kakoii
CTYIIeHHU CTeNneHb THAPoJIu3a HAuOoJabIIasi?

JlabopatopHoe 3ansitue. JlabopatopHasi pabora « OKHCJINTEJIbHO-BOCCTAHOBUTEIbHBIC PeaKIMI»
esab padoThl: M3y4YeHHEe OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIUii.
KonTpoabHbIie BOpochI:

1. Kanaccupukanus oKMCINTEIbHO-BOCCTAHOBUTEIbHBIX MPOLECCOB.

2. Pousb cpenst B nporexkannu 0B peaxkumii. BaxkHeiilue oKucJInTe 1M M1 BOCCTAHOBUTEJIH.

3. IIpoueccsl B rajibBaHN4eCKOM dj1eMeHTe. BOSBHUKHOBEHME CKAYKA MOTEHIMAJIA HA JJIEKTPoJe.
HopmaJjibHbIe 3JIeKTPOAHBIE NOTEHIIHAJIBI.

4. Psaja nanpsikennii. HanpaBiieHHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PeaKIMid.

5. AuekTposus kak OB npounecc. JJIeKTPOIN3 PaciiaBOB M BOAHBIX PACTBOPOB KHCJIOT, IIeJ104eH

U coJieid. IIpakTuyeckoe 3Ha4YeHHE JJIEKTPOJIM3A.

JlaGopaTopHoe 3ansitue. JlaboparopHasi padora « KomnjiekcHbie coeTMHEHM D)

Leap padoThi: H3y4YnTh 00pa30BaHHe W JUCCONMALMIO COCIMHEHHMH C KOMILIEKCHBIM KATHOHOM H
AHHNOHOM, M3y4YeHHe IPOYHOCTH KOMILIEKCHBIX HOHOB.

KonTpoabHbIie BOpochI:

1. Ha3oBHTE KOMIIJIEKCHOE COEIMHEHHE, YKAXKHUTE KOMILIEKCOOOpa30BaTeb, 3apsiji KOMIUIEKCOOOpa3oBaTels,
KOOPAMHALMOHHOE YMCJIO M JEHTATHOCTBJIMIAHJ, BHEIIHIO U BHYTPEHHIOKW cdepy, YKaKUTE 3apsin
KOMIIJICKCHOTO MOHA, HAIIMUCATh BBIPAXKCHUE I pacueTa KOHCTAHTbl HECTOMKOCTH U KOHCTAHTBI CTOMKOCTH
a) [AlI(H20)6]2(S04)3,

0) Ba[Cr(NH3)2(SCN)4]2

2. Tlo mpuBeneHHOMY Ha3BaHUIO COCTAaBbTE (OPMYIY COEIAMHEHHS, YKaKUTE KOMILIEKCOOOpa3oBaTelb,
3apsii  KOMIUIEKCOOOpa3oBarelis, KOOPAMHAIIMOHHOE YHMCIO U JIGHTAaTHOCTBIMIAHJA, BHEIIHIO U
BHYTPEHHIOIO c(epy, 3apsii KOMIUIEKCHOTO HWOHA, HAINHMCaTh BBIPAKEHUE Ul pacuyeTa KOHCTAHTHI
HECTOMKOCTH M KOHCTAHTHI CTOMKOCTHU TeTpaxiyiopokynpara (II) kamus.
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3. Hanmcarp BbIpaykeHHE Il pacueTa KOHCTAaHThl HECTOMKOCTH

a) K3[Cr(OH)6],

6) nutnocynbdaroxynpar (I1) xanus.

4. IlpuBeauTe MOJEKYJISIPHO-UOHHBIE YPABHEHMS MEPBUYHON W BTOPUYHOW AMCCOIMALMM KOMIUIEKCHBIX
coequnenuii: [Ag(NH3)2]Cl, [Pt(NH3)3Cl]CL K3[Fe(CN)6].

Onpenenure CTENEHb JIUCCOLMAIMM W KOHLEHTpanuio HOoHOB W Monekyn B 0,1 M pactBope
[Zn(NH3)4]S04.

4. Paccka3arb 0 CTPpOEHHM reMa, XJopopuia u Butamuaa B12.

JlabGopaTopHoe 3ansitue. JIaboparopuasi padora. «IlosydyeHue KuCJI0T, OCHOBAHMH U COJIeii»

Lennb padoThl: N3yYeHHs peaK Uil MOJTy4YeHUs] KHCJI0T, OCHOBAHUH M COJICH.

KoHTponbHbIE BOTPOCHI:

1. Jlate omnpeneneHUe KUCIIOT, OCHOBAHUM U COJIEM C TOYKHU 3pEHUS TEOPUH NIEKTPOIUTHUECKON
JUCCOLALUN.

2. Omucarb cocoObl nosyueHust KUciaoT. Hanurcars ypaBHEHUS peakiuil.

3.  Ommcarb ciocoOsI momyueHus ocHoBanui. [IpuBectu npumepsl. Hamrcars ypaBHEHUST peakiiuid.

4.  CocTaBUTh YpaBHEHUS peakLuil MOTyueHHsI BCEMU BO3MOXKHBIMU criocobamu coseirt MgCl2uCaSO4.

JlabopatopHoe 3ansitue. KOHTpPOJIBHBII cpe3.

1) JaiiTe onpenencHus:

TepmonuHaMuueckasl CUCTEMA - ... HeoGpatumas peakuus - ... MoutsipHast KOHLIEHTpALus - ...
2) Hns yBenmuuenus ckopoctu npsimoid peaknuu 2CO2(1)+02(r)«2CO2(r)+Q Heobxoaumo:

a) TOBBICUTH JIaBIICHUE; ©) MOBBICUTH TEMIIEPATYPYy; B) MOBBICUTH KOHIICHTPAIIUIO HCXOMHBIX BEIICCTB;
T') IOHU3UTH JABJICHUE; 1) MOHU3UTH TEMIEPATYpPy; €) MOBBICHUTH KOHLIEHTPALMIO MPOIYKTOB PEaKIUU

3) CrpemiieHne CUCTEMBI K arperanuu, ynops104eHUI0 XapaKTepu3yeT

a) SHTponus; 0) BHYTPEHHsIS S)HEprusi; B) sHeprus [ mO0ca; r) SHTaIbIINS.

4) Ilpouecc, NpOTEKAIOIINN C BBIIEICHUEM TEIUIOTHI, HA3bIBACTCS

a) U30TEePMUUYECKUM; 0) SK30TEPMUUYECKHUM; B) IHJAOTEPMHUUECCKUM; T') aabaTHBIM.

5) Turp pactBopa (T) — 3T0:

a) YHCII0 MOJIb pacTBopeHHOTo BemnectBa B 1000 r pacTBOpHTENS;

0) KOJIMYECTBO MOJIb PACTBOPEHHOTO BEIIECTBA, cofieprKalieecs B 111 pacTBopa;

B) Macca pacTBOPEHHOTO BEIIECTBa, BhIpayKeHHAas B Tpammax, B 1cM3 pacTBopa;

I') OTHOILICHHME YHCJa MOJICH JaHHOTO i-r0 KOMIIOHEHTa K CyMME€ 4YHCel MOJIeH BCeX KOMIIOHEHTOB B
pacTBope.

6) Paccuurats s3uTponuto peakiuu C(rp)+H20(r)«CO(r)+H2(r) npu caeayomux cTaHIapTHBIX
3HAYCHMSIX:

DS0298 o6p (C(rp))=5,7 Ax/mons.K;  DS029806p (H20(r)) = 188,7Ixx/mMonb.K;

DS029806p (CO(1)) = 197.5 dx/mons.K; DS029806p (H2(r)) =130,5 T>x/monb. K.

7) Illpu BHYTPUBEHHOM CTPYWHOM BBEIECHHUM THIPOXJIOPHUAA MPEIHU30JIOHA HCIIONb3YETCS] N30TOHUYECKUI
(0,9%-np1i1) pacTBOp xs1opuaa HaTpusi. CKOJIBKO JUCTWUIMPOBAHHON BOZBI M XJIOPHUJA HATPUS HAJO B3SITh,
4yT00BI MOoIy4yuTh 250 M1 Takoro pactBopa (p = 1007 kr/m3).

8) Koncranta ckopoctu peakiuu (CH3CO)20(K) +H20 = 2CH3COOH(x) mipu 15°C pasna 0,0454 mun
-1. UcxonHas KOHIIEHTpAIHs YKCYCHOTO aHTHApu/a Obu1a paBHa 0,5 Momb/1. UeMy paBHA CKOPOCTh MPSIMOM
peaKIy, KOTrJa KOHIICHTPAIHs YKCYCHOM KHUCIIOTHI cTaHeT paBHOM 0,1 MOib/i.

9) Paccuuraiite TemneparypHblii KOOQQHUIIMEHT CKOPOCTH PEAKILIUH, 3HAsL, YTO C MOBBIIICHUEM TEMIIEPATyPhI
Ha 700C ckopocTh Bo3pacTaeT B 128 pas.

10) KakoBo 3HaueHue 3HEpruM aKTUBALIMU peakluu, ckopocTh kotopoil npu 300K B 10 pa3 Bele, ueM npu
280K?

Perienue CUTyallUOHHBIX 3a1a4

11



12

3anauya 1. Ilpn HecaxapHoM AuadeTe BbIACISIOTCA 04eHb 00JIbIINE KOJIMYEeCTBA pa30aBIeHHON MOYH,
OCMOJISIPHOCTH KOTOPOil MO:xkeT CHH:KATHCA 10 (.06 ocMoJib/i1. BhluncjimTe 0ocMOTHYECKOE JaBJICHHE
TAaKOH MOYH.

Pemenmne:

n=CRT

T=36.6°C+273=309.6 K

C =0.06 ocmonw/1 103 = 60 ocMmonb/M3
n=1060-8.314- 309.6 = 154440,9 Ila = 154.4 kIla
OtBet: m=154.4 xlla

3agaua 2. BoIYHCINTH 0CMOTHYECKOE aBJIeHNne, co3aaBaemoe 20% - HBIM PacTBOPOM INIIOKO3bI NPH
25°C, ecan niiotHocTh pacTtBopa r =1,0798 r/cm3.

Jano: Pemmenme:
® = B paz0aensHHED pacTEOPAX HE3IeKIPOAHIOE OCMOTHHECKOS
20% JABIEHHE PaccdHTEEART [0 YPAaEHSHHED
=25°C T =CRT )
p=1,079 PaccuuTeEasy MOIEHQCTE PAcTEOPA TTIOKOZEL
8 riem? KOMHYeCTED PACTEOPEHHOTO ESMISCTEA H 00BEM pacTEopa
ompementen Do popuryIaM:
T - a2
™ 7 Mppa
H=— 15"'l;:--«;_:'a =—E%
M P, torma momaoce
201“-1=D?98-10573
4] m- MOJE
Sy P _ - M - 119978 —
M-my pa 180T/ -100r "
MOk IS 6
mT=CRT =1199 78— -8 314— 208K =2.973-10 Ila
M 3 Moms - K

Oteer: m= 2973 kIla



Jagaga 3. Yro mporzoHIeT ¢ 3pHEIponHTaMHE OpH 310K & 2%-HoM pacTEOpe TTIHOKOZEL
(p = 1,006 r/mm).
Pemenme:

B paz0aeneHHEX pacTEOpax  HEMIEKIDOMEICE  OCMOTHHECKOS  JJEJICHHE
pPAcCYHTEEART Mo vpaeHeEHor = C-R-T

PaccunTEEasM MQIIPEQCTE PACTEOPA TIHOKOZEL
Cr=aop-10/ M
Ca= 2% -1.006 r/wn- 10/ 180/ vome = 01104 mome/n
C=Cy 100 =0,1104 -10° = 1104 mome/n?
m=1104 (mome's?): 8 314 (Ta/vome K) - 310 K = 2845383 [Ta= 284 5 klla
Anansm spoen 140 — 780 x1la
Tak KaK Tgps rmomesa < Toraner speen, T0 2%0-HEI PACcTEOpD ITIOKOZEL ABJIASTCA
THIIOTOHHYECKHM (3PHTPOMHTE TOMAKTCT — TEMOMIHS).
Otget: remom3|

3anaua 4. J/laBjieHre HACBILIEHHOT0 MApa HAJl PaCTBOPOM, COAEPKAIIMM 5,2 I HEKOTOPOro BellecTBa B
117 r Boabl, paBuo npu 70°C 307 klla (P). /laBieHne HACBHIIIEHHOI0 Mapa HaJ BOJAOW NPH TOH Ke
Temmneparype pasHo 312 klla (Po). Onpenenure MOJSIpHYI0 Maccy BelllecTBa.

Pemenme:
Cormaceo 3akory Paymr (PU-P)Pi=X

Po—P n(X)
Po  n(X)+n(H20)

n(H:20) =27 6.5 MOIB

ia
[MogcTaErM JaHHER B MaTeMaTHYeCKOS EEPLECHHS 3aK0HA Paymi H BEMBECTEM R(X):

212-207 _ nix)
312 n(X4E5
Torga n(X) = 0,106 moms
MO0 =25 - 22 _ 49 rjmoms
Nk n(X¥) 0,106

Oteet: M(X) = 49 r/Moas

3agaga 5. BrrmcouTe TeMOepaTypRl KHISHHST H 33Mep3aHHS BOJHOTO PacTEopa
dpvETOzE (@ = 3%).
Pemenre:



1) moERNIEEHE TEMOEPATYPE! KHISHHA PACTECDA TPONOPIHOHATEHO KOIHYECTEY
MOIeH pacTEOPEHHOID ESMISCTEA IPH VCIOEHH, 9TO KOMHYECTED MOJISH PacTEOpHTEIA
MOCTOAHHO!

:i.l‘-;mn\:mg-cm
ragk — 20VIHOCKONETeCKaT KOHCTAHTA PacTEOPHTENT,
E(H20) = 0.52 K-K1/M0JE;
Cy — MOIATEEAT KOHIEHTPAMHA BEIECTE, MOIEET.
CDJ = 1.113\-,3,@,r D.['l.'llpnnmpnrun]
TTvere macca pacteopa 100 r (100%), Torga Macca EemecTEa 5 T H Macca
pacteopETend m{H20) = 100 -3 =951,
Cpy = 51/ (180r/Moas - 0.095k1) = 0,292 smoaw/kT
Aferm = 0.52 - 0,292 = (.152
:lgman = Iumm, pacteopa - Iemm, pacreopETETR
Iymn, pacreopa = Afpmn + femn, pacrecpeTens
Iynp, pacreopa = 0.152 + 100°C = 100.152°C
1) NOHHEEHHE TEMIIEPATYPEl 2AMEP3AHHA PAcTEOpA NPONOPIHOHATEHO HHCIY MOMIeH
PACTEOPEHHOTO EEMISCTEA IPH MOCTOAHHOM KOMHYECTES PACTEODHTAIL
if]m:M.{l;' Cm
roe K — EpHOCKOIHESCKAT KoHCTaHTa pacTeoprTand, K(H20) = 1,86 K-kr/Moms;
Cy — MOIATEEAT KOHIEHTPAMHA BEIIECTE, MOIEET.
Afzar = 1,86 - 0.202 = 0.543
:ig'.tm = Iam, pacTeopaTens — faam, pacTeopa

Lzpy, pacreopa = fzav, pacTeopETens - Afzpn
\IM. PACTEORA = I}DC - []'.543 = - l}.543:'C

DTBET: Iﬂ]:ll PACTEOPA = 1“’“’.1523\";, I]ml PACTEOPR — ~ I}.543:'C

3apaua 6. PacTBop, conepxammii 1,70 r xjopuaa uuHka B 250 r Boabl, 3amep3aeT Npu TeMieparype
—0,23°C. OnpeaeauTh CTeNeHb TUCCONMALMH XJIOPHAA IMHKA U TeMIIepaTypy KMIIEHHs PacTBopa.
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Jdano: Pemrenme:

TH0_ 459 1) [loBpR#eHHE TeMIIEPATVPE 3aMepsaHHA
S T paz0aETeHEOTD PACTEOPA JISKTPOIHTA
M ZnCly =1,7r OIpefendeTcd BEPAKSHHEM

Al =iKC

faan= - 0,23°C P I—

0
At 3ANM T I3_-‘-.Ix-I —1 JAN

CIETOBATETEHO,
9 9 Y
o-? fenn-] o Alzan  Taaw ~Taan
Km, Ko |
’ m2
i-1
Tax KaK CTeleHb THCCOUHAIHH JIeKTPOIHTA Zv-1,

PaccUHTAE MOLIEEQCIE XI0pHIa UEEEA Ciiz, MOEKHO HIHTH ECTHIHHY .
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3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocTaBbTe ¥ U3yUnUTE KOHCIEKT JEKLIUN [0 pa3aemy.
2. OxapakTepu3yuTe HICTOPUUECKUN MyTh CTAHOBJICHUS] XUMUYECKOW HAYKH.
3. TloaroroBbTech K J1a0OpaTOpHBIM paboTaM IO JAHHOMY paslelny: O3HAKOMBTECh C TEOPETUYECKUM

MarepuajoM Mo TeMme J1abopaTopHOil paboTbl, odopmuTe 1abOpaTOpHBINA KypHan (pabouyio TeTpaib),
OTBCTHTC HAa KOHTPOJILHLIC BOIIPOCHIL.

4. Pemure 3amauu:
1. Tlpu HecaxapHOoM auabeTe BBIACIAIOTCS OYECHHb OONBIIME KOIWYECTBA pPa30aBICHHOW MO4YH,

OCMOJISIPHOCTh KOTOPOW MOKET cHIKaThes A0 0,06 ocMounb/a. BeruucinTe 0CMOTHYECKOE TaBICHUE TAaKOU
mouu nipu 310 K.

2. K 0,IM pactBopy rumpoxcuaa Hatpus oobemoM 10 mur nmpubaBunau 10 mur 0,1 M pacTtBopa MypaBbUHON
KuCJIO0ThI. O0aaeT M MoJdydeHHBIN pacTBop OydepHbiM aericTBreM? OTBET NOATBEPANTE pacueTaMHu.

3. Paccuurars pH Oydepnoro pactBopa, cocrosiiero u3 30 mi 0,2 M BogHOTO pacTBOopa aMmmHuaka u 15 mu
0,1 M pactBOpa XJ0pH1a AMMOHHUS.

4. Hanmcarp ypaBHeHue ruaposmsa coneit: K2CO3, NiC12, A12(CO3)3, NaCl.
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5. Ocmornueckoe nasienue kposu 740 - 780 xIla. KakoBa MossipHasi KOHLIEHTpaLMsl INIOKO3bI B PaCTBOPE,
MU30TOHUYHOM KpoBH Iipu 37°C?

6. PaccumraiiTe Maccy MOYEBHHBI, KOTOPYIO CIIEyeT paCTBOPUTH B Bozie B Kojbe oobemoM 200 Mit 1 TOTO,
4TOOBI MOJYYUTh PACTBOP, M30TOHHYHBIA PacTBOpY, coAepkalieMy caxapo3y maccoil 4,28 r B pacTBope
oovemom 100 mut.

Tema 2. Xumus s-3JieMeHTOB nepuoaudeckoi cucremsl. (YK-8)
Jleknus.

Jlexmmsa. OOmas xapakrepucTuka. XuUMHA Bogopona. Boma kak BakHeHIee coelWHEHHE BOAOPONA, €€
¢du3nUecKre 1 XUMHUECKHUE CBOMCTBA.

Bonopoa. Ocobennoctu nonoxenwus B [ICO, peakiiuu ¢ KUCIOPOIOM, TaJOTeHAMH, METAJUTAMH, OKCHUIAMH.
JIMCTWIITMPOBAaHHAs U anuporeHHas BOJA, WX MOJy4YeHHE M IpuMeHeHue B (apmaruu. IlpuponHsie u
MUHEpalbHbIe BOJBL. XapaKTEPUCTHKA M PEAKIHMOHHAs CIOCOOHOCTh COCTUHEHUN BOJOPOAA C APYTHMH
pPacIpOCTPaHEHHBIMHU JJIEMEHTAMU: KHCIOPOJOM, a30TOM, YTIEpoaoM, cepoil. OCOOCHHOCTH TOBEACHUS
BOAOpoAa B COCAMHCHHUAX C CHUIIBHO U CJIaGOHOJISIpHBIMI/I cBa3saMu. MoH BOAOpOAa, MOH OKCOHHA, HMOH
aAMMOHUSI.

Jlekua. Xumus snemMeHToB [A rpynmnbl. Xumus 31eMeHToB [1A rpyniebl.

OOm1ast XxapakTepUCTHKA. XUMHUECKUE CBOWCTBA IIEIOYHBIX MeTaIoB. CoeIMHEHHS [IETOYHBIX METAJJIOB.
PacnipocTpanenne 1 MEAMKO-OMOIOTHYECKOE 3HAYCHUE.

Xumus snementoB IIA rpynmbel. OOmas XxapakTepucTuka. XHMHUYECKHE CBOMCTBA IIETOYHO3EMETbHBIX
MeTayuioB. CoenuHeHHs MIENTOYHO3EMENbHBIX META/UIOB. PacmpocTpaHeHne U MeIuKo-OMOJIOTrHYecKoe
3HAYECHUE.

N3menenue cBoictB sneMeHTOB [IA rpynmbel B cpaBHeHun ¢ IA. XapakTepuCTUKM KaTHOHOB. HOHBI
S-METaJJIOB B  BOJHBIX  pacTBOpax; OHEpPrus TUApaTalud  HOHOB.  buomoruueckas  poib
S-3JIEMEHTOB-METAJJIOB B MUHEPaJIbHOM OaslaHce opranu3ma. Makpo- 1 MUKpPO-S-3JIEMEHTHI.

[Toctymienrie B opranu3M ¢ Bojoi. JKecTKOCTh BOABI, €IWHHULBI €€ HU3MEpPEHUs, MpeAeiibl, BIUSHUE Ha
KUBBIE OpPraHMW3Mbl M TMPOTEKAHHUE pEaKIUN B BOJHBIX pACTBOpaxX, METOAbl YCTPAaHEHUS MKECTKOCTH.
CoenuHeHUs Kalnblusi B KOCTHON TKaHM, CXOJICTBO MOHOB KaJbIMSI U CTPOHIIUS, U30MOP(PHOE 3aMelleHUe
(mpobnema cTponIusn-90)
Tokcu4HOCTH COeTUHEHNH OepuIus.
XUMUYECKHE OCHOBBI MPUMEHEHUS COEAMHEHUN JHUTHS, HaTpus, Kajlus, MarHus, Kaiplus, Oapusi B
MEIUIIMHE U B (hapMaItuu.
JlaGopaTopHbie padoThbI.
JlaGoparopnas padora «Bomopom».
Omneit 1. [Tomyyenue Bogopoaa mpu B3auMOAEHCTBUYU IIUHKA U KUCJIOTBHI.
OmnpiT 2. [lonyyenue Bogopoa Mpu B3auMOJECHCTBUM aJTFOMUHUS M pacTBOpPA IIEJIOUH.
OmnwiT 3. Boccranosnenue Bogopoaom okcuna meau (I1) (memoHCTpanoHHbIN).
OmnpiT 4. Katanutuyeckoe pa3inokeHue NepoKcuia Boaopoa.
OmnbIT 5. OKUCAUTETBHBIE CBOMCTBA MEPOKCHIA BOJOPOA.
OmnpiT 6. BoccTaHOBHUTENIbHBIE CBOMCTBA EPOKCHIA BOAOPO/A (I€MOHCTPALIUOHHBIH).
KoHTpoJsbHbIE BOPOCHI:
1.  Hamwmcarb anekTpoHHYI0 (hOpMYTy BOIOPO/IA.

2. VYkazare ciocoObl oyueHust U codupanusi Bogopoa B laboparopuu. Hamucars coOTBETCTBYIOLINE
YpPaBHEHUS PEAKIIUM.

3. KaxoBbl XUMHYECKHE CBOWCTBA BoAopoaa? Hanucarh COOTBETCTBYIONINE YPABHEHUS PEAKIIHIMA.

4. B d4em COCTOUT pa3iuyue B MPUPOJIE XUMUUYECKOUN CBSI3U B BOJOPOIHBIX COCUHEHUSX METAJUIOB U
HEMETAJUIOB?

JlaGopaTopHoe 3ausiTue. JlaGoparopHasi padoora «llosyyeHue M cBOMCTBA S- 3JIeMEHTOB M MX
COeIMHEHUI».

OmnpbiT 1. OKUCIUTETBHBIE CBOMCTBA MTEPOKCHU/IA HATPHUS.
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OmnpiT 2. BoccTaHOBUTENBHBIE CBOMCTBA IEPOKCH]IA HATPUSI.
OnbIT 4. ManopacTBOPUMBIE COJIH IIETOYHBIX METAJIIOB
OmnbiT 5. B3auMoneiicTBue Maruusi ¢ KUCJIOTAMH.
Omnerit 6. [TomyyeHne rugpoKCcHIa MarHus U €ro paCTBOPEHUE B KUCJIOTE U B PACTBOPE COJIM aMMOHHS.
KonTpoabHbIie BOpockl:
1.  KakoBbI 0COOCHHOCTH MeTaInueckoi cBsi3u? Kakue gpuznueckue CBOMCTBA METAIOB €10
00yc0BIUBaIOTCS?
2. OxapakTepH30BaTh IEKTPOHHBIE (POPMYJIBI AaTOMOB JINTHUS, HATPHS, KaJlus, pyOuIus U Le3usl.
3. OxapakTepu3oBaTh OTHOIICHHUE IIETOYHBIX METAJJIOB K KUCIOPOY, BOIOPOLY, BOJIE€ U KHCIIOTaM.
4. Hanwucars ypaBHEHHsI peakUui NOJy4YEHHS] OKCHIOB U THAPOKCUIOB IIEJIOYHBIX METAIIOB.

JlaGopaTopHoe 3ansiTue. Ko/u1oKBHYM IO NPOiiIeHHBIM TeMaM.
1. Bomopon. Ocobennoctu monmoxkeHuss B [ICD, peaknmuu C KUCIOPOAOM, TallOT€HAMH, METallJIaMH,
OKCHJIaMHU.
2. JIMCTUJUTMPOBAaHHAS W alMPOTCHHAS BOJA, UX IMOJyYCHHE W NMpuUMeHeHune B ¢apmanuu. [Ipupoansie u
MUHEpAJIbHBIE BOJIBL.
3. XapakTepHcTuKa U peakMOHHasi CIOCOOHOCTh COSAMHEHUH BOJOPO/A C APYTHMMHU PacpOCTPaHEHHBIMU
AJIEMEHTaMU: KUCIOPOAOM, a30TOM, YIIIEPOIOM, CEPOH.
4. OcoOCHHOCTH TOBEIEHUS BOAOPONA B COCOUHEHHUSAX C CHWIBHO M CIabOMONApHBIMH CBs3siMH. MoH
BOJIOPO/1a, MIOH OKCOHUS, HOH aMMOHUS.
5. Obmas xapakrepuctukallA rpynmnbsl. XumMuuecKkre CBOHCTBA HIETOYHBIX METAIUIOB.
6. CoearHEeHU LIENIOYHBIX METaIIOB. PacripocTpanenue u MeIuKo-0MOIOrnyecKoe 3HauYeHHeE.
7. XuMHYECKHE CBOMCTBA MIEIOYHO3EMENbHBIX MeTaioB. COoeIMHEHUS IIETOYHO3EMEIbHBIX METAaJUIOB.
PacnipocTpanenue 1 MEAMKO-OMOIOTHYECKOE 3HAYCHUE.
8. U3meHeHune cBoicTB eMeHTOB IIA rpynnel B cpaBHeHMH c IA. XapakrepucTUKM KaTHOHOB. MoHBI
S-METaJIJIOB B BOJIHBIX PACTBOPAX; SHEPIHsl TUipaTaliii HOHOB.
9. buonoruyeckas poib S-AEMEHTOB-METAIJIOB B MHHEpaJbHOM OanaHce opraHusma. Makpo- |
MHUKPO-S-3JIEMEHTHI.
10. Iloctyniienue B opranusM ¢ BoAoH. JKeCTKOCTb BOJIbI, EAMHULIBI €€ U3MEPEHMS], IPEENbI, BIUSHUE HA
KUBBIE OpPraHuW3Mbl M NPOTEKAHHWE pEaKIUN B BOJHBIX pACTBOpaxX, METOAbl YCTPAaHEHUS MKECTKOCTH.
CoenuHeHus: Kaiblys B KOCTHOW TKaHH, CXOACTBO MOHOB KaJbLIMs M CTPOHIMS, U30MOP(HOE 3aMeleHe
(mpobnema cTpoHIusa-90)
11. TOKCHYHOCTH COeTUHEHUI OepuIus.
12.XuMHudecKne OCHOBBI NMPUMEHEHHUS COCAVMHEHUHN JIUTHS, HATPHsl, KaJWsi, MarHus, Kajblus, Oapus B
MEIUIMHE U B (hapMaIiuu.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. CocraBbTe M U3yUUTE KOHCIIEKT JIEKLUH TI0 pa3aey.
2. IloaroroBsrech K 1a00OpPaTOPHBIM paboTaM IO pa3iey: O3HAKOMBTECh C TEOPETUYECKUM MaTEepHaIOM IO
TeMe J1abopaTropHOW paboThl, odopmMuTe TA0OPATOPHBIM >KypHan (pabouyio TeTpaab), OTBETHTEC Ha
KOHTPOJIbHBIE BOIIPOCHI.

Tema 3. Xumus p-ajiemeHToB. (YK-8)
Jlekumus.
Jlekuua. Xumus snemenToB IIIA rpynnel. Xumust snemeHToB [VA rpynmsl.

OOm1ast XapaKTepUCTHKA TPYMIIbL. DISKTPOHHAs AS(QHUIHUTHOCTD U €€ BIUSHHE HAa CBOWCTBA SJIEMEHTOB U MX
coequHeHU. M3MeHeHne yCTOMYMBOCTH COEIMHEHUN CO CTENEHAMM OKUCIeHHd +3 u +1 B rpymnmne
p-2neMeHToB 11 rpymnmsr.
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Bop. O6mas xapakrepuctuka. [IpocTsie BemecTBa U UX XUMUYeCKast akTUBHOCTh. bopuabl. CoenquHeHus ¢
BozoposioM  (OopaHbI), OCOOCHHOCTH CTEPEOXHUMHHM W TIPUPOABI CBSI3U (TPEXLIEHTPOBHIE CBSI3M).
I'uppunoboparel. 'amuael Oopa, TuUApoiaM3 M KOMILIEKcooOpa3oBaHHue. bopHbld aHruapua u OGopHas
KHCJIOTa, pPaBHOBECHE B BOJHOM pacTBOpe. bopaTbl - NpPOM3BOAHBIC pPa3NIUYHBIX MOHOMEPHBIX H
MOJMMEPHBIX OOPHBIX KUCNIOT. Terpabopar Harpus. Dupbl OOPHON KUCIOTHI.

KauecTBennas peakuust Ha 0Op U e€e MCIIOIb30BaHUE B (hapMalleBTUUYECKOM aHaiu3e. buonornyeckas posb
O6opa. AHTUCENTUYECKUE CBOICTBa OOPHOM KHCIOTHI U ee cojeid. AmoMuHuid. OOmas XapakTepuCTHKA.
[TpocToe BemecTBO U ero XuMU4eckast akTUBHOCTh. Pa3HOBUAHOCTH OKCHJIA aTIOMUHHUSL.

[Ipumenenne B MeaunuHe. AMQPOTEpPHOCTh THUAPOKCHAA. AJoMHHATHl, HOH amoMuHUS —Kak
KOMITJIEKCOOOpa3zoBarenb. be3BogHble comu amtoMUHHS M KpucTauioruaparbl. OCOOEHHOCTH CTPOEHUS.
lamuasl. ['uapun amromunus v ananatel. KBacisl.

OU3NKO-XMMHYECKIE OCHOBBI IPUMEHEHUS aJTIOMUHUS B MEIUIIMHE U (papMaIiii.

OObmas xapaktepuctuka rpynmnsl. OOmas XapakTepuCTHKa yriepoja. AJUIOTponHuYeckre MoaupUKaluu
ymiepozaa. Turbel rTuOpuan3anuy atoMa yriepoa U CTPOEHUE YIIIEPOA0COAEPKAIUX MOJIEKYN. YIIIEpoa Kak
OCHOBa BC€X OpraHudeckux Moisekyna. dusnueckre M XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB.
AKTHUBUPOBAHHBINA yTOJIb KaK aJCOPOCHT.

VYriiepon B OTPHIIATENIBHBIX CTEIICHAX OKHUCIICHUS, KapOHUIbI aKTUBHBIX METAJJIOB U COOTBETCTBYIOIINAE MM
yrieBonopoasl. Yriiepon (I1). Oxcua yrepona (I1), ero KO u OB xapakrepucTrka, CBOMCTBa KaK JIMTAH/A,
XHUMHAYECKHUE OCHOBBI €r0 TOKCHYHOCTH. llnaHWCTOBOMOpOMHAsE KHCIIOTA, TPOCTBIE M KOMIUICKCHBIC
MUaHUIBl. XUMUYECKHE OCHOBBI TOKCHYHOCTH [TUAHHIOB.

Coemunenus yrmiepona (IV). Oxeun yrmepoaa (IV), crepeoxumust © pupoaa CBSI3U, paBHOBECHUST B BOTHOM
pacTBope. YrojibHas KMCIO0Ta, KapOOHAThl U THAPOKAPOOHATHI, THAPOIN3 U TEPMOXMMUYECKOE Pa3IOKEHUE.
Coenuuenus yriaepoja ¢ rajoreHaMd H cepoil. UYeThIpexXJopucThiii  yrepoa, (ocreH, (QpeoHsl,
cepoyriepol M THOKapOoHathl. llmanatel u TuounmaHatel. Pu3Nueckne M XHMUYECKHE CBOWCTBa,
npuMeHeHue. buonormdeckas ponp ymiepona. XMMHUYECKHE OCHOBBI HCIOJIb30BAaHUS HEOPraHUYECKHX
COEAMHEHUH yriieposia B MEJULIMHE U (papMariuu.

Kpemuuii. OOmas xapakrtepuctuka. OCHOBHOE OTJIMYME OT YIepoJa: OTCYTCTBHE NH-CBS3U B
coequHenusX. Cunnnuapl. CoeuHEHHs ¢ BOJOPOAOM (CHIIaHBl), OKUCIIeHUE U Tuaponus. Terpadropun u
TeTpaxJIOpua KpeMHus, rujaponus. I'ekcadropocunukarsl. Kucnopoansie coenunenusi. OKCUA KpeMHHUs
(IV). Cunukarens. Kpemuesas kucnora. Cunukarsl. PactBopuMocTs 1 ruaponus. Ilpupoassie cuiamvkarsl u
AJIFOMOCHJIMKATHI, 1IeOUThl. KpeMHuiioprauuueckue coeinHeHni. CUIMKOHBI U CUJIOKCAHBI.
Hcnonb3oBaHne B MEIMIMHE COCAMHEHHH KpeMHHs. DJIeMEHThl MNoArpynmnsl repmanus. OOmas
XapaKTEPUCTHUKA. YCTOWYMBOCTh BOJOPOJAHBIX coenuHeHui. CoeauHeHus c rajoreHamu tuna It u Ol
MIOBEJICHUE B BOJHBIX PAaCTBOPAX.

Oxcunpl. Oxcua cBuHma (IV) kak cuiabHBIN OKHCIUTETh. AMGBOTEPHOCTh THAPOKCUIOB. PacTBopuMbIe U
HEpacTBOpPUMBIE COJMIM 0JioBa M cBUHIA. OB peakuuu B pacTBOpax. XHMH3M TOKCHYECKOTO JIEHCTBHS
COEIMHEHUN CBUHIIA.

IIpumeHeHne B MeAMIIMHE CBUHELCOAepKamuX npenaparos (ceuHua (II) auerar, ceunna (II) oxkenn).
XUMHUYECKHEe OCHOBBI UCIIOJIb30BAHUS COEMHEHUI 0JI0Ba U CBHHIIA B aHAJIM3€ (papMIIpenaparos.

Jlexuus. Xumust anemeHToB VA rpynnsl. Xumus 371€MeHTOB VIA rpynmnsl.

OO6mras xapakTepucTuka rpymnmsl. A30T, pocdop, MBIIIBSIK B OpraHu3Me, UX OMOJIOTHYECKast POJIb.

Azot. O0mias xapakrepucTika. MHOrooOpasue COeIMHEHUH C pa3TUYHBIMU CTEIICHAMU OKUCIICHUS a30Ta.
IIpyunHa Maoll XMMHUYECKOW aKTUBHOCTH as3oTa. Mouekyna a3ora kak Jjura"ia. CoenuHeHus c
OTpHULATEIbHBIMU CTENEHIMU OKUCIEHHs. HUTpHbI (KOBaJIGHTHBIE U NOHHBIE).

Ammuak, KO u OB xapakrepucTuka, peakiuu 3amenieHus. AMuabsl. AMMuakarbl. CBOWCTBA aMUHOKHCIIOT
KaK MPOMU3BOJHBIX aMMHaka. IoH aMMOHUS U €ro COJIU, KUCJIOTHBIE CBOMCTBA, TEPMUUECKOE PA3JIOKEHUE.
I'uppasun u ruapokcwiamud. KO u OB xapakrepucTtuka. A30THCTOBOAOPOAHAS KHUCIOTAa WU a3WJIbl.
CoenuHeHus a30Ta B IMOJIOKUTENbHBIX cTeneHsX okuciaeHus. Okcuapl. CTepeoXxuMus U MpUpoAa CBS3H.
Crnioco6w1 monrydyenusi. KO u OB cBoiictBa. A3otuctas kucinora 1 HUTputhl. KO m OB cBoiicTBa. A30THas
kuciora u HuTpatel. KO n OB xapakrepucrtuka. "llapckas Bonka'.



@ochop. OOmas xapakrepucThka. AJjuloTpornuueckue Momudukarmu ¢ochopa, HX XUMUYECKas
akTuBHOCTh. Dochuapl. @ochun. CpaBHEHHE C COOTBETCTBYIOUIMMH COSAMHEHUSIMHU a30Ta. COeqUMHEHUs
dochopa B MONOKUTETBHBIX CTENEHAX OKHCICHMA. [amuapl, uX ruaposnn3. OKCHIABL: CTEPEOXUMHS H
NpUpOa CBS3M, B3auMojeiicTBUe ¢ Bogod u coupramu. PocdopHoBaructas (runopocdopucras) u
dochopucras kucnorel, crpoenue monekylr, KO um OB cBoiictBa. Jludocdopnas (mupodochopnas)
kuciota. M3ononu- u rerepononndocopHsie KUCIOTh. MeTagochopHbie KUCIOThI, CPaBHEHUE C a30THOM
kuciotoil. [IpousBogusie GocopHOIl KUCTOTHI B )KUBBIX OpraHU3MaXx.

DneMeHTHI MOArpYMITbl MbIIIbsika. O0Ias xapakreprucTuka. Bogoponsbie coeIMHEHUS MBIIIbSKA, CYPbMbI U
BHCMYTa B CPaBHEHHUHU C aMMHUakoM U ¢pocpurom. OnpeneneHne Mbllibska mo Metony Mapia. CoennHeHHS
MBIIIBSAKA, CYPbMbl U BUCMYTa B IIOJIOKUTEJIBHBIX CTENIEHAX OKUCIECHMS. ['alnpl 1 N3BMEHEHUE UX CBOMCTB
B rpynmne (a3or - BucMmyT). Okcunbl u ruapokcunsl D (III) u 3 (V); ux KO u OB xapakrepucTuku.
Apcenutsl u apceHarsl, ux KO u OB cBoiicTsa.

Conn xatnoHoB cypsmsl (1) u BucmyTa (L), nx rugponus. CypsMsiHas KUCIOTa U €€ coiau. Bucmyrarsl.
HeycroituuBocth coenunennit Bucmyta (V). IloHsiTHE 0 XUMHUYECKMX OCHOBaX MPUMEHEHUSI B MEULIMHE U
¢dapmanmu amMmuaka, okcuzaa aszora (1) (3akucu azoTa), HUTPUTA M HUTpATa HATPHsI, OKCHIIOB U COJIEH
MBIIIBSAKA, CYPbMBI U BUCMYTA.

XHUMHYECKHE OCHOBBI HCITOJIL30BaHUS COGI[I/IHGHI/Iﬁ P-2JICMCHTOB A/ TpynIibl B q)apMaLIeBTI/I‘-IeCKOM aHaJIM3C€.

Ponp kucnmopoma kak OAHOrO U3 Haubojee paclpoCTPAHEHHBIX OJIEMEHTOB M COCTAaBHOM 4acTu
OOJBIIMHCTBA HEOPraHMYECKUX coeAuHEeHUH. OcoOEHHOCTH DJEKTPOHHOM CTPYKTYPbl MOJIEKYJIBI
KHcJIopoaa. XUMUYeCKast aKTUBHOCTh Kuciiopoaa. Moiekyma O2 B Ka4ecTBe JTUTaH/Ia B OKCUTEMOTIIOOMHE.
O30H, cTepeoXxuMus U MpUpoa cBs3el. XUMHUYECKas aKTUBHOCTb B CPABHEHMH C KHCIIOPOIOM (pEaKIus ¢
pactBopamu noauaoB). Kimaccudpukanys KUCIOPOAHBIX COCTUHEHUH M MX OOIIMe CBOMCTBA (B TOM YHUCIE
OMHApHBIC COCTUHEHUS: CYNEPOKCHIbI (TUIEPOKCHUIbI, HAANEPOKCUIIbI), MEPOKCHUIBI, OKCUIBI, O30HHIBI).
Bonopona nepoxkcun H202, ero KO u OB xapakrepuctuka, npumeHeHue B menuuuHe. CoennHeHus
Kkuciopona ¢ ¢ropom. bruonornueckas ponb kuciaopona. XMMUYECKHE OCHOBBI IPUMEHEHHUSI KUCIOpOJa U
030Ha, a TAK)KE COSAMHEHUH KUCIOpoia B MEJUIIMHE U (DapMariu.

Cepa. OOGmas xapakrepuctuka. CnocoOHOCTH K oOpaszoBaHuio rTomoreneii. CoennHEHHS Cepbl B
OTpHULIATENBHBIX cTeneHsXx okucienus. CepoBomopoxa, ero KO u OB croiictBa. Cynbuapl MEeTaIIOB U
HEMETAJIJIOB, UX PacTBOPUMOCTh B Bome u ruaponus. [lomucympdpuas, KO u OB xapakrepucruka,
YCTOHYUBOCTb.

Coemunenus cepol (IV) - okcum, XJopuz, XJIOPHUCTBHIA THOHWI, CEPHUCTAs KHCJIOTA, CYJIb(PUTHI U
ruapocyasdutel. Ux KO u OB cBoiictBa. BoccraHoBieHue cyiab(OUTOB 10 AWUTHOHHUCTON KHCIIOTHI H
TUTHOHUTOB. B3amMmoneiictBue cynbpuToB ¢ cepoii ¢ oOpa3zoBaHueM THOCybdpaToB. CBoOICTBa
THOCYNb(ATOB: peakuus C KHUCIOTaMH, OKHUCIUTENsIMU (B TOM 4YHCIEe C WOIOM), KaTHOHAMH -
KOMITJIEeKcooOpazoBarensiMu. [loauTroHaTsl, 0COOEHHOCTH UX CTPOEHUS U CBOMCTBA.

Coemunenus cepol (VI) - okenn, rekcadropul, CymbHOHWIXIOPUI. CYIbPYPUIXIOPUI, CEPHAS KUCIOTA U
ee mpousBomHbie - cynabdarel, KO u OB cBoiictBa. Oneym. Ilupocepnas kucnora. IlepokcomucepHsie
KHUCIOTHI U conu. OKUCIUTENbHBIE CBOMCTBA EPOKCOCYNIb(ATOB.

buonornueckas ponb cepbl (CyTb(TUAPUIBHBIC TPYIMIBI W IUCYTb(QHUIHBIE MOCTHKA B Oe€liKax).
XUMHUYECKHE OCHOBBI TIPUMEHEHUSI CepPhbl U €€ COCAUMHECHHI B MeAWIHHEe, (papmaruu, GapMareBTHIeCKOM
ananmuse. Cenen u temnyp. O6mas xapakrepuctuka. KO nu OB cBoiicTBa BOIOPOIHBIX COCIMHEHUN U UX
coneid. Oxcuapl U kucnotel, uX KO u OB cBoiicTBa (B CpaBHEHHH C MOAOOHBIMU COCIUHEHHUSIMHU CEPHI).
buonornyeckas possb ceseHa.

Jlekims. Xumusi snemeHtoB VIIA wu VIIIA rpynm. PasButume xumudeckoil M (apMarieBTHYECKOM
IIPOMBIIIIEHHOCTH U OXpaHa OKpYXKarolle Cpeibl.
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p-anementsl VII rpynmel (ramorensl) OOmiast xapakrepuctuka rpymnmbl. OcoOble cBoiicTBa (Topa Kak
HanboJee 3JIEKTPOOTPHUIATEIILHOTO dieMeHTa. lIpocThle BemecTBa, WX XUMHYECKash AaKTHBHOCTD.
CoenuHeHus rajoreHoB ¢ BogoponoM. PactBopumocts B Boae; KO u OB cBoiictBa. MonHble u
KOBAJICHTHBIE TaJIUAbI, UX OTHOLICHHUE K ACUCTBHUIO BOJBI, OKHCIUTENCH 1 BoccTaHOBUTENNEH. CIOCOOHOCTD
¢dbTopuaMOHa 3aMeIaTh KUCIOpo (HalpuMep, B COSAMHEHHUSIX KpEeMHHU). [ aioreHu1-MoHbl KaK JIUTaH/bl B
KOMIIJIEKCHBIX COEOUHEHMSIX. ['ajoreHbl B IOJIOKUTENBHBIX CTENEHAX OkuciaeHuss. CoenuHeHus ¢
KHMCIIOPOZIOM U JpYyT ¢ ApyroM. B3auMonelcTBUE rajoreHOB C BOJAOW M BOIHBIMU PAaCTBOpPaMHU IICJIOYEH.
Kucnoponusie KUCIOTHI XJIOpa M UX COJNH, CTEPEOXUMUS U NPUPONA CBS3EH, YCTOHYMBOCTH B CBOOOJHOM
COCTOSIHMM U B pacTBopax, usmeHeHne KO u OB cBoMCTB B 3aBUCHMOCTH OT CTENIEHU OKHMCIIEHUS T'aJloreHa.
XJ0opHas U3BECTh, XJIOpaThl, OpoMaThl U HoAaThl M UX CBOMCTBA. buonoruueckas pons GpTopa, Xjaopa, Opoma
u Hoxa. I[loHaTHe O XMMH3ME OAaKTEPHLUMIHOTO NEHCTBHS Xjiopa W Hoxa. IlpuMeHeHue B MeauUUHE,
CaHMTapuU U (papMaluu XJIOPHOM M3BECTH, XJIOPHOM BOJBI, MPENApaToB aKTUBHOTO XJIOpa, HOAa, a TakkKe
COJISTHOM KHCIIOTBI, PTOPUIOB, XJIOPUIOB, OPOMHUIOB U HOTUIOB.
p-anementsl VIII rpynmer (Gmaropomubie Tas3el) OOmas xapakrepucThka. DHU3MYECKHEe W XUMHUYECKUE
cBoiicTBa Omaropomubix razoB. CoeauHeHUs O1aropomHbIX razoB. lIpuMmeHeHue OIaropomHBIX Ta30B B
MEJULHE.

JlaGopaTopHbie padoThbI.
Jlaboparopnas padora «Kucnopon. Cepa. ['anmoreHsr».

[ens pa®oThl: M3yuyeHHE METOJOB IMOJYYEHHS M XUMHYECKUX CBOMCTB Kuciopona. M3yueHue meTonoB
nosyueHus xjopa. Kucnopoansle coeAMHEHU XJI0pa.

KoHTpoJsbHbIE BONPOCHI:

Hanmcats anekrponHyto Gopmyiy atroma KHCIOPO/a.

CpaBHUTH (U3NUECKUE U XUMHYIECKHE CBOMCTBA KHCIOPOJa U 030HA.

Kakue n3BecTHBI 1aOOpaTOpHbIE CIIOCOOBI MOTyYeHHsI KHCI0poaa?

Omnucarp XUMHYECKHE CBOHCTBA BOJIBI, IIEPOKCH/A BOJOPO/IA U TIEPOKCHIOB METAJIJIOB.

A

Kakwue crenenu okucieHus NposBiIsieT aToM Xjlopa B coeauHeHusax? Ilpusectu npumepsl
COEIUHEHUN.

6. Hanwucare ypaBHEHUS peaKIyil, XapaKTEpU3YIOINX BOCCTAaHOBUTEIIbHBIE CBOMCTBA
KOHLIEHTPUPOBAHHOM COJITHOM KHUCIIOTHI.

7.  PacnonoXuTh TajgoreHsl B sl 0 YMEHBIICHHIO UX OKUCIUTENIBHONU cliocoOHOCTH. OOBSICHUTH
HaOII0aeMy10 3aKOHOMEPHOCTb.

8. Ilouemy #of mI0Xo pacTBOpSAETCA B BOJIE, HO JIyYIll€ B OPraHUUECKUX PACTBOPUTEIAX?

JlaboparopHoe 3ansiTme. JlaGoparopHas pabGora «IlosydyeHue M CBOMCTBa cOelMHeHHH Oopa u
AJTIOMHHHSD).

OmnpiT 1. [Tonmyuenne opToOOPHON KUCITOTHI.

OmeiT 2. KucnoTHbIe CBOKWCTBA OPTOOOPHOM KHUCIOTHI.
OmpiT 3. ['maponu3 Terpabopara HaTpHsL.

OmeiT 4. [TomydeHre MaIOpacTBOPUMBIX OOPATOB.
OmnpiT 5. B3aumoelicTBie aJIFOMUHUS C KUCIIOTaMHU.
KoHTpoJsbHbIE BOPOCHI:

1.  Kak nporekaet ruaposn3 cojiei anoMUHUs, 00pa30BaHHBIX PA3IUYHBIMU 10 CUJIE KUCIOTaMu?
HammcaTth cOOTBETCTBYIONINE YPaBHEHUS PEaKIMii B MOJICKYJISIPHON U MOHHOM (hopme.

2. KaxoBbl XMMHUYECKHE CBOMCTBA OKCHJA U TUAPOKcHa antoMuHMs? Hamucats cooTBETCTBYOIINE
YPaBHEHUS PEAKLIMA.

3. KakoBO OTHOIIEHNE aTIOMUHMS K KUCIOPOAY, BoAe, enoyam? HanncaTs COOTBETCTBYIOIIME
YPaBHEHUS PEAKLIMA.

4. VI3 KakuX NPUPOIHBIX COCTMHEHUN TIOITYy4atoT OOp M aTOMUHUN?

JlabopartopHoe 3ansiTue. Jlaboparopuasi padora. «Ilosryyenune u cBoiicTBa coelHeHUi 3eMeHTOB IV
A rpynnsi».
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OmnepiT 1. ['maponu3 kapOoHaTa u ruapokapboHaTa HaTpHUs.
OnbiT 2. Bnusgaue Hona CO32- Ha ruapoJiu3 HEKOTOPBIX COJICH.
Omnpit 3. [TomyueHue resis v 305151 KpDEMHUEBON KUCIIOTHI.
OnbIT 4. ['maponu3 cuiamkara HaTpust
OmnpiT 5. B3aumozeiicTBue 0J10Ba C KUCIOTaMH.
KoHTpoJsbHbIE BONPOCHI:
1.  Xumuueckue CBOWCTBA IPOCTHIX BEIIECTB 3JIEMEHTOB 4A noArpynmnsl. VX peakiyoHnHas
cocoOHOCTh. OKUCIUTENFHO-BOCCTAHOBUTEIBHbBIE CBOMCTBA.
2. IlpuHuMns! noxy4eHus NpOCThIX BelecTB. IIpuMeHeHne NpoCcThIX BEMIECTB. YToyIb KaK TOIUIMBO U
aJICOpPOCHT.
3. Oxcup ymepona (II). Xumuueckas cBs3b B Mosekyie ¢ nozuuuii reopuit BC u MO. ITonyuenue.
BoccranoButenpHble cBOMCTBA. Peakunu npucoe uHeHus.
4.  Oxcup yrmepona (IV). Crpoenue momnekyinbl. OTHOILIEHUE K BoAE, 1ienaoyaM. [lomydenue.
IIpumeHenue.
5.  BrusHue yIieKucioro raza Ha OKpy’Karollylo cpeay. YrojabHas KucioTa u ee coiau. CTpoeHue
MOJIEKYJIbI YTOJIBHOM KHCIOTHI U KapOoHaT-noHa. CBoicTBa KucinoThl. KapOoHaTsl, ruapokapOOHAaTHI,
OCHOBHBIE KapOoHaThl. OCOOEHHOCTH OCAXKICHUS TPYAHOPACTBOPHUMBIX KapOOHATOB M3 BOAHBIX PACTBOPOB.
Tepmuueckas ycroiunBocTh KapOoHatoB. [Ipumenenue.
6.  Oxkcun kpemuus (IV), ocoGeHHOCTH ero cTpoeHusi, aMmop¢Has U KpucTauimyeckas hopma.

JlabopaTopHoe 3ausitue. JlaboparopHas padora.«IlonydeHne u CBOMCTBA COeIUHEHUH a30Tay.
Omeit 1. [Tomydyenne aMmmuaka, €ro B3auMOJICHCTBHE C BOJOW U XJIOPOBOAOPOJIOM (JIEMOHCTPAIIMOHHBIN ).
Omnpit 2. PaBHOBECHE B BOJHOM PAcTBOPE aMMHUAKa.

OmnpiT 3. BoccTaHOBUTENBHBIE CBOMCTBA aMMHUAKA.

Omnpit 4. 'maponus conell aMMOHUS.

KoHTpoJsbHbIE BOPOCHI:

1. A3oT: XUuMHYeCKasi CBSI3b B MOJIEKYJIe 230TA, PeAKIIHOHHAS CIIOCOOHOCTH B MOJIEKYJISIPHON H
aToMapHoil ¢popmax, pu3HYeCKHe U XUMHYECKHE CBOMCTBA, MOJIy4YeHHEe H IPUMEHEeHHe.

2. @ukxcanus a3oTa U3 BO3ayXxa.

3. AMMMHAaK: CTPOCHHE MOJIEKYJI, TCPMOANHAMUKA M TEXHOJIOTUsl IPOMBILIJICHHOI0 CHHTE34,
00J1aCcTH IPUMEHEHHS, PeaKIMU IPUCOCIUHEHHS, 3aMellleHUs1 M oKucaeHus. Coin aMMOHMS.

4. T'mapa3uH, THAPOKCHUJIAMMH M a30THCTOBOJOPOIHAN KHCJI0TA: CTPOCHHE MOJIEKYJI, METOAbI
MOJIy4YeHHUs, KHCJIOTHO-OCHOBHBIE CBOMCTBA, OKHCIUTEIbHO-BOCTAHOBUTE/IbHbIC CBOMCTBA,
NPUMEHEHHe UX CAMHUX U MX IIPOU3BOAHBIX.

5.  Oxcuasbl azora (I, I, II1, IV, V): cTpoeHue MoJiekyJ1, OTHOLLIEHUE K BOJIe, IeJ1049aM,
OKHCJHUTEJIbHO-BOCCTAHOBUTEIbHbIE CBOHCTBA, IPUHIUNBI MOJTy4eHHs, TOKCHYHOCTD, BJIUSIHUE HA
OKPY/KAIOLIYIO Cpeqy.

6. A30THasi KHCJIOTA: CTPOEHHME MOJIEKYJIbI KMCJIOThI U HUTPAT-HOHA, OKMCJIUTEIbHbIE CBOCTBA
KOHUEHTPUPOBAHHOM U pa30aBJeHHOI a30THOM KHCJI0ThI. B3anmoaeiicTBue ¢ MeTaIIaMU M
HeMeTasIaMu. JIabopaTopHbie M MPOMbINLJIEHHbIE METOAbI MOJYy4YeHUsl a30THOI KucaoThl. Llapckas
Boaka. [IpumMeHeHne a30THOM KMCJI0ThI. A30THBIE y100peHus.

7. Kucaopoaconepxamue kucjaorbl pocdopa u ux conu. @ochopHoBarucrasi KUCJI0TA U
runogochursl. Dochopucras kucaora u pocpurol. Mera-, 1u(nupo-)- u noaudochopHbie KUCIOTHI
U ux coau. Oprodochopnast kucjora u ee cojm. CTpoeHue MoJIeKyJa KUCJIOT pocdopa, ux
OCHOBHOCTb M OKHMCJIUTEJIbHO-BOCCTAHOBUTEIbHBIE cBOMCTBA. [losnyuenue oprodochopHoil KHCIOTHI.
Ee npumenenue. ®ochopubie ynoopenus. Ilpocroii cynepdocdar. IBoiinoii cynepdocdar.
Hpeuunurar. ®ochopurnas myka. Cmemianubie ynoopenus. AMmodgoc. A3odocka.

JlaGopaTopHoe 3ansiTue. Ko/LLIOKBMYM 1O NPOiiIeHHBIM TeMaM.
1.  OOmas xapaKTeprCcTUKa aTOMOB U MPOCTHIX BEIIECTB rajJoreHoB. OCOOEHHOCTH XUMHHU (TOPA.



2.  Baxueimue npupogHble COSAUHEHHS raJIOTeHOB. MeTObI MOTy4eH s CBOOOTHBIX IaJIOTCHOB.
dusnueckue 1 XMMUYECKHAE CBOMCTBA rajoreHoB. [Ipumenenue.

3. T'anoreHOBOMOPOAHBIE KHUCIIOTHI: IIOJIy4E€HHE, CBOMCTBA, IpuUMeHEeHHMe. KparTkas XapakTepucTHKa
BaXHEHMILINX raJOreHUI0B METAIIJIOB.

4. Okxcunapl, KHCIOPOACOAEpXKAIIME KHCIOTHI XJOpa M MX COJNU: IIOJIy4EHHE, KHCIOTHBIE U
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA, IPAKTUUYECKOE UCIIOJIb30BAHUE.

5. Kucnoponcomepkamme — coequHeHuss ~ OpomMa M Homa:  TOJNyYeHHE,  KHUCJIOTHBIE |
OKHCJINTEIbHO-BOCCTAHOBUTENIbHBIE CBOICTBA, CPAaBHEHHWE C aHAJOTMYHBIMU COEIMHEHUSIMHU XJIOpA.
WHTepranonaHble COETUHEHMS.

6. OOmas xapakTepucTuKa 3JIeMEHTOB 6A moarpymmbl. BakHelne npupoaHbie COSTUHEHHS XaJIOTCHOB.
CrpoeHure MoKy U CTPOCHHE MPOCTHIX BEIIECTB PA3IUYHbBIX aJUIOTPOIHBIX (GOpM.

7. Kucnmopon: xumudeckasi cBa3b ¢ nosunuii MmetoqoB BC u MO, mapamaraeTusm, CriocoObl TOTyYeHHUS,
¢bu3znyeckre 1 XUMUYECKHUE CBOICTBA, TPUMEHEHUE.

8. Cepa: amnoTponusi, HaXOXJACHHUE B MPUPOAE, MOJYYEHHE B CBOOOJHOM COCTOSHUH, (U3UYECKHE H
XUMHUYECKHE CBONCTBA, IPUMEHEHHE.

9. OOmas xapaktepucTtuka 3aeMeHTOB SA moarpynmbl. CTpoeHHE TPOCTHIX BemiecTB. CpaBHUTEIbHAS
XapaKTepUCTHUKA UX CBOMCTB. CKIIOHHOCTh K 00pPa30BaHUIO MOJIUMEPHBIX (GOpM. A30T: XMMHUYECKasl CBSI3b B
MOJIEKYJI€ a30Ta, PEaKIMOHHAs CIIOCOOHOCTh B MOJICKYJISIPHOM W aroMapHOi (opmax, (u3HYecKue u
XMMHUYECKHE CBOMCTBA, MOJIy4eHHEe U puMeHeHue. dukcanus a3oTa U3 Bo3IyXa.

10. AMMuak: TepMOJIMHAMHKA W TEXHOJOTHS MPOMBIILICHHOTO CHHTE3a, 00JIACTH MPUMEHEHUs, PEeaKIIun
MPUCOETIMHEHUS, 3aMeIeHUs] U OKHucieHud. Conu aMMOHMS. AMMHUHOKOMIUIEKCHI. JKHUIKUNA aMMHUaK Kak
pacTBOPUTEb.

11. Oxcuast azora (I, II, III, IV, V): crpoeHue MoOieKya, OTHOILIEHHWE K BOJE, IIEIoYaM,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA, MPUHILMIBI TOJYYEHHsS, TOKCUYHOCTh, BIMSHUE Ha
OKpYXalollyto cpeny. TepMoauMHamMuKa peakuuu cuHTe3a okcuaa aszora (II) u3 mpocThIX BeEmIECTB.
A30THCTast KUCJIOTA U HUTPUTHL: CTPOCHHE MOJIEKYJIbl U HUTPUT-UOHA, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBa, TOKCUYHOCTb.

12. A3oTHasg KHUCJIOTa: CTPOEHUE MOJIEKYJIbl KHCJIOTBI M HHUTPAT-MOHA, OKHUCIUTEIbHBIE CBOMCTBA
KOHIICHTPUPOBAHHOW U pa30aBICHHON a30THOM KHUCIIOTH. B3anMoneicTBIE ¢ MeTalllaMid M HEeMeTaJIaMHU.
JlaGoparopHble ¥ IPOMBIIITICHHBIE METOBI ITOJTyUYeHHs a30THOM KHCIoThI. Llapckas Bozka.

13. Obmas xapakrepuctuka 3aeMeHTOB 4A moarpynmbl. CTpoeHHe TPOCTHIX BemecTB. CpaBHHUTEIIbHAS
XapaKTepUCTUKa UX CBOMCTB. CKJIOHHOCTh K OOpa30oBaHUIO TOJUMEPHBIX (opM. AJUIOTPOITHBIC
MonuduKanuu yriepoaa u oyioBa. OCoOEHHOCTH uX CTpoeHHs. [10IynpoBOJHUKOBBIE CBOMCTBA KPEMHUS U
repmanus. CoenuHenus ¢ metauiamu. KapOouasl metamioB. Tumbl kapOumoB. OTHOIIEHHE KapOUIOB
Pa3HBIX THMOB K Boje, kucioram. Kapbopyna. Cunmuiiuasl. CrutaBsl 0JI0Ba M CBUHIIA.

14. XUMHUYECKHE CBOICTBa MPOCTHIX BEILIECTB. Nx peakuroHHas CIIOCOOHOCTb.
OKHCANTENBEHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOIIECHUS K KHUCIOPOAY, METajulaM, BOJE, KUCIOTaM M
mienoyaM. DopMbl HaXOXKICHHSI JIEMEHTOB B mpupoje. [IpMHIMIBI MONy4eHHS MPOCTHIX BEIIECTB.
[IpuMeHeHne mpOCThIX BEUIECTB. YTOjdb KaK TOIUIMBO U aJICOPOEHT.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. CocraBbTe M U3yUUTE KOHCIIEKT JIEKLUHI 110 pa3aey.

2. TTonroroBeTeCh K TAOOPATOPHBIM pabOTaM 10 pa3leiny: 03HAKOMBTECh C TEOPETHUECKUM MaTepPHaiOM IO
TeMe J1aboparopHOW paboThl, odopmMuTe TA0OPATOPHBIM >KypHan (pabouyio TeTpaab), OTBETHTEC Ha
KOHTPOJIBHBIC BOTIPOCHI.

Tema 4. Xumus d-anementoB (YK-8)
Jlekumus.
Jlexmms. Ob6mas xapakTepuctrka 31eMeHToB d-0moka. DnmemenTsl 111B rpynmel. Onementst [VBrpynmsr.

PacnpocTpanenHocTs B nipupone u cBoiictBa [IpumeHnenne B MeauuuHe. XUMHs 3J€MEHTOB VB rpymnmsl.
PacnipocTpaHeHHOCTb B IIPUPOAE U CBOMCTBa MeauKo-OnoIornyeckoe 3HauYeHHe.

Jlexums. Xumus sneMmenToB VIB rpymnmsl. Xumus snementoB VIIB rpynmnel. Xumus sineMmentoB VIIB.
PacnipocTpaneHHOCTB B IpUPOIE M CBOMCTBA MeNKO-OMOIOTHYECKOE 3HAUCHHE.



Xumus snementoB VIIB rpynmer. O0mast xapakTepuCcTHKa 3JI€MEHTOB. PacripocTpaHeHHOCTh B MPUPOJE U
ceoncTBa. Mapranen, Texneuuil, peauil. buosornueckas posib U IPUMEHEHUE B MEAUIIVHE.

Xumus snementoB VIIB. OOmas xapakTepucTHKa SJIEMEHTOB. PacnpocTpaHeHHOCTh B MPUPOAE U
cBoiictBa. JXene3o. Kobansr. Hukens. buonorumueckast poib v IpUMEHEHHE B MEIUIIHHE.

Jlexums. Xumus snemenToB IB rpymnmnsl. Xumus anementos [IB rpymnmsr.

OOmrast xapakTepuUCTHUKa 3JEMEHTOB. PacmpoCTpaHeHHOCTh B Tpupoae u cBoiictBa. Menb. Cepebdpo.
3osioTo. bruonornyueckas poyib 1 IPUMEHEHUE B MEIUIIMHE.

Xumusi dnemeHToB [IB rpymmel. OO6miast xapakrepuctuka rpynmnbl. [{uak. OOmas xapakTepHCTHKA,
XUMHUYECKasi aKTHUBHOCTh mpocToro BemecTBa; KO wu OB xapakrepuCTHKa COCIMHEHUW IIMHKA.
KommnekcHble coennnenns nuHka. KommiekcHas nmpupona HUHKOCOAEpXKAaIUX (PEPMEHTOB U XUMHU3M HUX
NeNcTBUsS. XUMHYECKHE OCHOBBI MPUMEHEHHsI B MEIUIIMHE U B (papManuu coeauHeHu# muHka. Kagmuii u
€ro COEeIMHEHUs B CPAaBHEHUHU C aHAJIOTMYHBIMU COCTUHEHHSMH LMHKA. PTyTh. OOmIas xapakTepHCTHKa,
OTJIIMYUTENIbHBIE OT LIMHKA U KaJIMUsI CBOMCTBA: MOHWKEHHAs] XUMHUYECKasi aKTUBHOCTb MPOCTOT0 BEIIECTBA,
KOBAJIGHTHOCTbh 00pa3yeMbIX CBsI3€l ¢ MSTKMMHM JIMTaHAaMU, 00pa30BaHUE CBA3M MEXKIy aTOMaMH PTYTH.
Oxkwucnenne pryTd cepoil m asorHod kucioror. Coemunenus pryta (I) m prytu (II), mx KO u OB
xapakTtepuctuka, cnocoonocts prytu (I) u pryru (II) k¥ KomrekcooOpazoBaHU0. XUMU3M TOKCHYECKOTO
JNEUCTBUSA COCIUHEHUN KaIMHSl M PTyTH. XHUMHYECKHE OCHOBBI NPUMEHEHHUS COEAUHECHHN pPTYyTH B
MeIuIMHe U hapMaluu.
JlaboparopHbie padoThbI.

JlaGopaTopHoe 3ansitue. JIaboparopuasi padora «IlosyuyeHue u cBOiicTBA COeIMHEHNH MAPTaHIIA)
«ITosrydeHue ¥ CBOMCTBA COEIMHEHHUA XPOMAay.

Omeit 1. I'mapokcun mapranma (I1) u ero cBoiicTBa.

Omnpit 2. [TomyueHne HEKOTOPBIX MaJIOPAacTBOPUMBIX coieil mapranua (I1).
OmeiT 3. Okucnenue conu Maprasia (I1) Bucmyrarom Harpusi.

OmnpiT 4. OkucnuTenbHbIE CBOMCTBA okcuaa Maprannia (I1V).

OmeiT 5. BoccranoBuTenbHBIE CBOMCTBA OKcuaa Maprania (IV).

Omprit 6. [Tomyuenue u cBoiicTBa rugpokcuaa xpoma (I1).

Omert 2. I'maponus cynbdara xpoma (LLI).

Omnsit 7. 'maponus xpomMuTa Kaausl.

OmeiT 8. BoccranoBuTtenbHbIe cBOMcTBa coner xpoma (I11).

OmnpIt 9. Ilepexon xpomara Kajaus B AUXpoMar Kajusl.

KonTpoabHbIe BOnpockl.

1.  Kak nonyuart coenuHenust mapradna? HamucaTts ypaBHEHHS peaKiuu.

2. Kaxkue u3 COCHHHGHHﬁ MapraHiia B XUMHYCCKUX PCAKIUAX ABJISAIOTCA TOJIBKO BOCCTAHOBHUTENIEM?

3. Kakue cBoiiCTBa B OKUCIUTEIHbHO-BOCCTBHOBUTENIBHBIX PEAKIIUSAX MPOSBISIOT COCTUHEHHS MapraHiia
(I1)?

4. Ot xakux (akTOpOB 3aBUCUT COCTAB MIPOAYKTOB BOCCTAHOBJICHUS [TEPMAaHraHaTa Kajus, €ClIi PeaKius
MPOTEKAET B pacTBOpE?

5. Xpom: pacnpOoCTpaHEHHE B IPUPOJIE, TOTYUECHHUE, CBOMCTBA U MPUMEHEHHE.
6. Coenunenus xpoma (II) u xpoma (I1I): momyuenue, cBOHCTBA U TPUMEHEHUE.
7.  OKUCIUTETBbHO-BOCCTAHOBUTEJIHLHBIE CBOMCTBA COCIMHEHUI XpoMma.

8. Xpomarel U AMXPOMATHI.

. IIpumenenne coequuenunit Xxpoma. MonmubeH 1 BoJbdpaM: pacripoCTpaHEHHUE B IPUPOJIC, TTOTyICHHE,
CBOMCTBA U MPUMEHEHUE B MEIUIIUHE.

JlabopatopHoe 3ansiTme. JlaGoparopnas pabGora «IlosyyeHue M CBOMCTBa COCJMHEHHH KeJje3a,
Kk00aabTa H HUKeas».«Ilosydenne u cBoiicTBa coennHeHnl Meau u cepedpa. Iloayyenue u cBoiicTBa
coequHeHuit dyiemenTos IIB rpynnen»

OmnbiT 1. XapakrepHble peakuun Ha HoHbI Fe2+ u Fe3+.
OmneiT 2. B3aumosnelicTBre keje3a ¢ KUCIOTaMU.
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Ompit 3. 'mapokcun xenesa (I1). Beimonnenue paboTsl.

OmeiT 4. BoccTaHoBieHHe TEPOKCHAA BoJopoia coenrHeHueM xenesa (I1).

Omnpit 5. B3aumozeiicTBre Meau ¢ pa30aBIeHHBIME U KOHIICHTPUPOBAHHBIMU PACTBOPAMH KHCIIOT.
Omerit 6. [Tomyuenne ruapokcuna meau (I1) u paznokeHue ero mpu HarpeBaHUH.

Omnpit 7. OTHOMmIEHKHE Tuapokcua Meau (I1) k kucnoram u menoyam.

Omert 8. [Tomyuenue cynbduaa menu (I1).

OmnpIT 9. PacTBOpeHNE IIMHKA B KUCJIOTaX U IIEJI0Yax.

OmnpiT 10. TuapoKcuabl IMHKA U KaIMUSI M1 UX CBOMCTBA.

KoHTpoJibHBbIE BOIPOCHI.

1. 7Kene3o B npupone. KesiesHble pyabl.

2. Oxcuapl xesie3a 1 ux cpoiicTea. Jlomennbiii mpouecc. [losyyenune 4yyryHa m craJjim.

3. CaoiicTBa H NpuMeHeHHe keJie3a. Koppo3us kese3a u Ipyrux MeTaJuioB U Mepbl 00pbOBI ¢ Hel

4. Oxcuabl 4 rugpoxkcuanl skeaesa (11, III): pacnpocTrpanenue B npupojae, CBOMCTBA U
NpuMeHeHHe.

5.  Counm xene3a (11, III). deppatsl (VI). KomniiekcHbie coeTMHEHHS sKejie3a: CBOMCTBA, MOJyYeHHe
U MPaKTHYeCKOe UCIOJIb30BaHuUeE.

6. 1luHK U ero coeIMHEHUs: PACIPOCTPAHEHHE B IPUPO/IE, MOJTyYeHHE, CBOIICTBA U IPUMEHEHHE.
7. KagMmuii u pTYyTh: pacnpocTpaHeHue B IPUPO/e, MOJy4eHHe, CBOMCTBA U IPHMEHeHHe.
8. CoeauHeHus KaAMus ¥ PTYTH.

JlabopaTopHoe 3ansitue. KonTposabHblii cpe3. KosiokBuym

1. Ob6mas xapakrepucTuka s1eMeHToB 1b moarpynmel. Meabp W ee COEAMHEHUS: PacHpOCTpaHEHHE B
IIPUPOJIE, MOJIyYEHHUE, CBOMCTBA U IIPUMEHEHHUE.

2. Cepebpo ¥ 30J0TO: pacHpOCTpPaHEHUE B MPHUPOJE, CBOMCTBA W npuMmeHeHune. CoeanHeHus cepebpa u
30I10Ta.

3. OOmas xapakrepucTuka 3mmeMeHToB 2b moxarpynmel. LIMHK W ero coeaMHEHHs: paclpoCTpaHEHHE B
IIPUPOJIE, TOJIyUEHHUE, CBOMCTBA U IIPUMEHEHHUE.

4. Kagmuii U pTyTh: pacnpoCTpaHEHHUE B NPUPOAE, MOJIy4YEHHE, CBOICTBa M mpuMeHeHue. CoennHeHus
KaJIMHsL U PTYTH.

5. Ob6mas xapakrepuctuka seMeHToB 3b moarpynmel. CkaHIuil ¥ €ro COeNMHEHHs: PaclpOCTpaHEHUE B
IIPUPOJIE, OJIyUEHHUE, CBOMCTBA U IIPUMEHEHHUE.

6. CemelicTBo JlantanuaoB. O01Me cBoiicTa. JJaHTaHOUIHOE CKATHE.

7. CewmeiicTBo akTHHHAOB. OOIIME CBOWCTBAa 3JEMEHTOB. YpaH M TOPWUH: HAXOKICHHE B TPHUPOIE,
MOJTyYeHHUE, CBOMCTBA M IPUMCHEHHE.

8. Obmas xapakrtepuctuka syeMeHToB 4b moarpynmel. TuTaH W €ro COeIWHEHHUs: PacHpOCTPAHCHHE B
MpUPO/JIE, MOIyYeHHE, CBOMCTBA U IIPUMEHEHHUE.

9. O6mas xapakTepucTuka 3eMeHToB Sb monrpymnmbel. Bananuii 1 ero coequHeHus: pacpoCTpaHEeHHuEe B
MPUPO/JIE, MOIyYeHHE, CBOMCTBA U IPUMEHEHHUE.

10. O6mas xapakrepuctuka neMeHToB 6b moarpymmel. XpoM: pacipoCTpaHEHHE B MPUPOJIC, TTOTyUYCHHE,
CBOICTBA ¥ IPUMEHEHHUE.

11. Coenunenus xpoma (II) u xpoma (II1): momydenue, cBoiCTBa U MPUMEHEHHE.

12.  OKHMCIUTENBHO-BOCCTAHOBUTENILHBIE CBOMCTBA COEAMHEHMH Xpoma. Xpomarbl M JAUXPOMAThl.
IIpuMeHeHne coequHEHUN XpoMa.

13. Monu6neH u Bonb(hpamM: pacipocTpaHeHHE B IPUPOJIE, TOTyuYeHHE, CBOWCTBA U IPUMEHEHHE.

14. O6mas xapakrepuctuka nemMeHToB 7b moarpynmel. TexHenuil, peHU U UX COCAMHECHUS: TOTy4YCHHE,
CBOICTBA U IPUMEHEHHUE.

15. Maprasell: HaxXOXJAEHHE B IPUPOAE, MOJyUEHNE, CBOMCTBA U TPUMEHEHHE.
16. Oxcunp! u ruapokcuasl Mapradua (11, 111, IV) u nux npousBogHsie: ogydyeHUE U CBOMCTBA.
17. MapraHniieBas 1 MapraHiioBUCTasi KUCJIOTHI U UX COJIM: MOJy4YeHUE, CBOMCTBA U TPUMEHEHUE.
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18. OG6mas xapakTeprcTUKa 3JI€MEHTOB MOO0YHOM noarpymniiel § rpynmnsl. [InaruHoBbie MeTambl. [InaruHa:
pacnpocTpaHEeHHE B IPUPOJE, NTOJIyYEHNE, CBOWCTBA U IPUMEHEHHE.

19. XKeneso B npupone. Kenesusie pyasl. Okcuabl xene3a U ux cBoiicTBa. Jlomennslit nmpouecc. [lonyuenue
gyryHa u craiu. CBONCTBa M IPUMEHEHHE Kelle3a.

20. Koppo3us xene3a U Ipyrux METaJuIoB U Mepbl 00pbObI ¢ Hel. Okcuabl u runpokcuasl xenesa (11, I1):
pacnpocTpaHeHHE B IPUPOJIE, CBOMCTBA U IPUMEHEHHUE.

21. Comu xene3a (II, III). ®epparsr (VI). KommiekcHble coenMHEHUs *Kelie3a: CBOMCTBA, MOMYyUYEHHE U
MPaKTUYECKOE UCIOJIb30BAHUE.

22. KoOanbT ¥ HUKENb: PacIpOCTpaHEHHE B MPUPOJIE, MOTyYeHHEe, CBOMCTBA U MpuMeHeHue. CoeanHeHHs
KOOaJIbTa U HUKEJIS.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CocraBbTe 1 M3yUNUTE KOHCHEKT JIEKIUHI 10 pa3aey.

2. IlonroroBsrech K 1aOOPATOPHBIM pabOTaM MO pa3lely: 03HAKOMBTECh C TEOPETHUECKUM MaTepHaioM IO
TeMe JnabopaTopHOil paboThl, odopMuTe IAOOPATOPHBIA >KypHan (pabouyio TeTpaab), OTBEThTE Ha
KOHTPOJIbHBIE BOTIPOCHI.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

1 cemectp
*  TeKylwMi KoHTpoisb — 40 OaoB
*  KOHTpPOJIbHBIE Cpe3bl — 4 cpe3a: 7 6amios, 7 6aioB, 8 6amios, 8 6anioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOis | Oamios
/ cpe3sl
1. Brenenue B KonTpoa 7 KontponsHast pabora cocrour w3 9 3amanmidl. 3a KakIblid
OOIIyI0 XUMHIO. | bHasi MpaBUIbHBIA OTBeT ¢ 1 mo 4 3amganms mo 0,5 GamnoB. 3a Kaxmbri
Teoperuueckue | padora(k MOCJIEAYIONIUI MPaBUIIBHBIN OTBET C PEUICHHEM CTYIEHT moiydaer 1
OCHOBBI XUMHUH. |OHTPOJILH Oam.
blii cpe3)
3ammra 16 Brmonasiercss 8§ maboparopHbIXx paboOT, Ha 3aluTy KaXIOH u3
maboparop KOTOPBIX OTBOXUTCS 2 Oaia.
HBEIX paboT 3ammre Ja0OpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C

00s13aTeNbHBIM COOIOICHIEM MTPABIII TEXHUKH 0€30MaCHOCTH.

Banel 3a 3aUTy CYMMHUPYIOTCS CIIEAYIOIIAM 00pa3oM:

1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MpaBWI TEXHHKH O€30MacHOCTH W MpaBWIbHOE OQpOpMIICHHE
nabopaTopHOM paboThI B pabouchi TeTpamu

1 Gamn - 3a OTBET HAa KOHTPOJBHBIA BOMPOC K J1aboparopHOi paboTte
(mpemonaBareNib 3aJ1a€T OJWH KOHTPOIBHBIA BOMPOC W3 TEpPEuHs
BOIPOCOB K JaboparopHOil paboTe; eciy CTYJACHT JaeT Ha HEro
MOJHBIA BEpHBI OTBeT, Haumcnsercs | Oamr, eciadm OTBET
HEeTIPaBUILHBIN WM OTCYTCTBYET — O OaiuioB)
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Pemenune
3aga4

3a penieHue 3a1a4 HauncsieTcs 8 0asios.

[IpenycmoTpeno BeimonHeHue 4 3amgad mo 2 Oamna. Ha pemeHue
CUTYallMUOHHOM 3a7auu oTBoAUTCS 10 MUHYT.

CuryalmoHHbIE 3a]1a4u JUIsl peLICHUs BbIIAa0TCs 3apaHee. Ha 3ansatuu
MpEenoaBaTeb 33aJ1aeT CTYACHTY OJHY 3aJady U3 BBIJAHHOTO 3apaHee
MEepPCYHSL.

Pemenue xotopoit cBOIUTCA K:

- MOAPOOHOMY OTBETy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITh 33J]aHO HECKOJIBKO ISl CAMOCTOSITEIIBHOTO OCMBICIICHUS,

- K U3JI0KEHUIO MaTepHaia Mo OnpeaesieHHON TeMaTuKe.

2 Gayuta — CTYOEHT pelini 3a1ady 0e3 omurOoK 1 HeJOUETOB,

1 Ganna - CTYIEHT MOMYCTHII IPU PEIICHUH 3a]1a4l HEeJIOYET;,

0 OammoB — 3ajmaua pelicHa HEMPABWILHO WM K PEHICHUIO 3aja4u
CTYICHT HE MPUCTYIUIL.

Xnumusa

S-2JIEMEHTOB
MepUOANIECKOM

CUCTCMBI.

Kostoks

HYM(KOHT

POJbHBII
cpe3)

3a KOUIOKBHYM HagwcisieTcss 7 6amioB. KommokBuyM BKIIIOYAaeT B
cebd THUChMEHHBIH OTBET Ha 2 TMPEIBAPHUTEIHHO OIPEAETICHHBIX
BOTIPOCa M3 TEepeydHsl BOMPOCOB, BHIIAHHBIX 3apaHee s MOATOTOBKH
cTyneHTa. Ha moArotoBky kK oTBeTy Ha KOJUIOKBUYM faeTcs 30 MUHYT.
4 Oamra — CTyOeHT Ha BONPOC Jall pPa3BEPHYTHIH TONHBIA |
MpaBWIbHBIN OTBET;

3 Gamya — CTYAEHT IIPH OTBETE HAa BOMIPOC JOMYCTHI HETOYHOCTD;

2 fajuta — CTYIEHT TpH OTBETE Ha BOIPOC TOMYCTHI He Ooiee OmHOM
OIIINOKH;

1 GayuT — CTYZIEHT OTBETE Ha BOIIPOC MOMYCTHII ABE M O0Jiee OMMOKY;
0 0ayuIOB — CTYNEHT Jall HeMPaBUIIBHBIH OTBET HA BOMPOC / OTKa3 OT
OTBETa Ha BOIIPOC

3amuTa
maboparop
HBEIX paboT

Brmonasiercss 2 nmaboparopHBIX paboOT, Ha 3aluTy KaXIoH u3
KOTOPBIX OTBOXUTCS 2 Oaia.

3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMIOTHEHHE C
00s13aTeNbHBIM COOIOICHIEM MTPABHII TEXHUKH 0€30MaCHOCTH.

Banel 3a 3aUTy CYMMHUPYIOTCS CIIEAYIOIIAM 00pa3oM:

1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MpaBWiI TEXHHKH O€30MacHOCTH W MpaBWIbHOE OQpOpMIICHHE
nabopaTopHOM paboThI B pabouchi TeTpamu

1 Gamn - 3a OTBET HAa KOHTPOJBHBIA BOMPOC K J1aboparopHOi paboTte
(mpemonaBareNib 3aJ1a€T OJWH KOHTPOIBHBIA BOMPOC W3 TEpPEuHs
BOIPOCOB K JaboparopHOil paboTe; eciny CTYJCHT JaeT Ha HEro
MOJHBIA BEpHBI OTBeT, Haumcusercs | Oamr, eciadm  OTBET
HEeTIPaBUILHBIN WM OTCYTCTBYET — O 6auioB)

Xumus

P-3IIEMEHTOB.

Kosstoxs

HYM(KOHT

PONBHBINI
cpe3)

3a KOUIOKBHYM HauuciseTcs 8 0amioB. KomTokBHyM BKIIIOYAET B
ce0s THCHhMEHHBIH OTBET HA 2 MPEIBAPHUTEIBHO OMPEACICHHBIX
BONPOCa M3 MEPEYHs BOMPOCOB, BHIIAHHBIX 3apaHee NI MOATOTOBKH
cTyneHTa. Ha moAroToBky k OTBETYy Ha KOJUIOKBUYM faeTcs 30 MUHYT.
4 Oamma — CTYIEHT HA BONPOC Al PAa3BEPHYTHIH TMOIHBIA |
MPaBUIILHBIA OTBET;

3 Oayia — CTYJCHT IIPH OTBETE HA BOIIPOC JOMYCTHI HETOUHOCTb;

2 Oayina — CTY[ASHT IIPU OTBETE HAa BOIPOC JOMYCTHI HE OoJiee OHOM
OIIIMOKH;

1 Gayt — CTYZIEHT OTBETE Ha BOIIPOC JOMYCTHII IBE U OOJIee ONMUOKHY;
0 6aiyIoB — CTYACHT Jall HEMPABUIIBHBIN OTBET Ha BOMPOC / OTKA3 OT
OTBETa Ha BOIPOC
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3amura
naboparop
HBIX paboT

Breimmonusiercs 4  naboparopHBIX pa0oOT, Ha 3aIIUTY KOTOPBIA
OTBOIMUTCS 2 OaJuIa.

3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
NpaBWI TEXHUKH OE30IacHOCTH W MpaBWiIbHOE OQOpMIICHHE
nabopaTtopHO# paboThl B paboueii TeTpagu

1 Gamn - 32 OTBET Ha KOHTPOJBHBIA BONPOC K JaboparopHOH padoTte
(mpemonaBarenb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyHs
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
MOJHBIA BEpPHBI OTBeT, Haumcusiercss | Oamr, eciaum  OTBET
HETPaBUJILHBIN UK OTCYTCTBYeT — () GaioB)

4. Xumust KossioxB
d-snemMeHTOB | MyM(KOHT
POJIBbHBII

cpe3)

3a KOJUTOKBHYM Haumcisgercss 8 OamwtoB. Ko/utokBMyM BKIIIOYAaET B
cebd THUCHPMEHHBIH OTBET Ha 2 TMPEIBAPHUTEIBHO OIPEAEICHHBIX
BOTIPOCa M3 TepeydHsl BOMPOCOB, BHIIAHHBIX 3apaHee IS MOATOTOBKH
cTyneHTa. Ha moArotoBky k oTBeTy Ha KOJUIOKBUYM faeTcs 30 MUHYT.
4 Oamra — CTyOeHT Ha BONPOC MJall Pa3BEPHYTHIA TONHBIA |
MpaBWIbHBIN OTBET;

3 Gamya — CTYAEHT IIPH OTBETE HAa BOIIPOC JOMYCTHI HETOYHOCTD;

2 fajuta — CTYIEHT TpH OTBETE Ha BOIIPOC JTOMYCTHI He Ooiee OmHOM
OIIINOKH;

1 Gayut — CTYZIEHT OTBETE Ha BOIIPOC MOMYCTHII ABE M O0Jiee OMMOKY;
0 0ayuIOB — CTYNEHT Jall HeMPaBUIIBHBIH OTBET HA BOMPOC / OTKa3 OT
OTBETa Ha BOIIPOC

3amuTa
maboparop
HEIX paboT

Brmonasiercss 2 nmaGoparopHble pabOThI, Ha 3aIUTy KOTOPBIM
OTBOIUTCS 2 Oaria.

3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHUE C
00s13aTeNbHBIM COOIOICHIEM MTPABIII TEXHUKH 0€30MaCHOCTH.

Banel 3a 3aUTy CYMMHUPYIOTCS CIIEAYIOIIAM 00pa3oM:

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOIOACHHEM
MpaBWI TEXHHKH O€30MacHOCTH W MpaBWIbHOE OQpOpMIICHHE
nabopaTopHOM paboThI B pabouchi TeTpamn

1 Gamn - 3a OTBET Ha KOHTPOJBHBIA BOMPOC K J1aboparopHOit pabote
(mpemonaBareNib 3aJla€T OJWH KOHTPONBHBIA BOMPOC W3 TEpPEUHs
BOIPOCOB K JaboparopHOil paboTe; eciy CTYJCHT JaeT Ha HEro
MOJHBIA BEpHBI OTBeT, Haumcusercs | Oamwr, eciadm  OTBET
HEeTIPaBUILHBIN WM OTCYTCTBYET — O OautoB)

5. OTBeT Ha DK3aMeHe

30

0 6amIoB — HeNMpaBUIIbHBIE OTBETHI HA BCE BOMPOCH! OmieTa (OLeHKa
«HEYIOBJIETBOPUTEIHLHO») / OTKa3 OT OTBETA Ha OHUIIET;

1-14 GamnoB — CTYOSHT IOMYCTWI B OTBETAaX Ha BOIPOCHI Owmiera
rpyOble  OMMOKM W MHOXKECTBEHHBIE HETOYHOCTH  (OLEHKA
«HEYIOBJIETBOPUTEIIHLHO);

15 6annoB — CTyAGHT pacKpbUl OCHOBHBIE BOIIPOCHI U 3aaHus Oniera
Ha OLICHKY «YyIOBICTBOPUTEIHLHOY;

16-24 ©annoB — CTYAEGHT PAacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
Ousera Ha OLICHKY «XOPOILO»;

25-30 6anynoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO»

6. Hroro 3a cemectp

100

HtoroBass omeHka 1o »dKk3aMmeHy BeicTaBisiercss B 100-0ayibHON 1mikKame W B TPaTUIIMOHHOMN

yeTplpexOamipHON  1mKane. IlepeBon

100-6annbHOM  pEeHTHUHTOBOWM OICHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

&5 - 100 6ayutoB

OTiIu4HO

70 - 84 Gaiu1oB

Xopo1o
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50 - 69 Gannos YIOBIETBOPUTEIBEHO

Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
3amura JadopaTopHbBIX padoT

Tema 4. Xumus d-3nemMeHTOB
Ot4er o naboparopHoii paboTe
1. 3anoaHuTH Ta0OPaTOPHBIN KypHAJ: OMMCATh XOJ] BBITIOJHEHUS PaOOThI, YpaBHEHHUS PEAKIIH.
2. OTBeTUTHh MMCHMEHHO Ha KOHTPOJbHBIE BOMPOCHI.

3. Tlocne BeimoaHEHUS 1a00paTOPHON pabOTHI BHECTH B TAOOPATOPHBIN KypHAI HAOIIOEHUS U BHIBOIBI
0 TIPOBEICHHBIM OITBITAM.

KossioxkBuym

Tema 4. Xumus d-3nemMeHTOB
Tunosbie BONPOCHI K KOJUVIOKBHYMY
1. OOrmas xapakTeprcTUKa aTOMOB U POCTHIX BEIIECTB TajJoreHoB. OCOOCHHOCTH XUMHHU (TOPA.

2.  Baxueimume TPUPOAHBIC COCAUHEHHUS TajoreHOB. MeToAbl MONMy4YeHHUsT CBOOOTHBIX TajIOTEHOB.
®u3NYECKUEe 1 XUMHYECKHE CBOMCTBA rajioreHoB. [IpuMmenenue.

3. T'ajoreHOBONOPOJHBIE KHUCIOTHI: IOJIYyYE€HHE, CBOWMCTBA, NpuMeHeHHe. Kparkas XapaKTepHCTHUKa
BaXHEHIIINX raJOreHuI0B METAJIJIOB.

4, OKCI/II[BI, KHucJaopoacoacpKamue KHCJIOTBI XJopa W HX COJH: TIIOJYUCHHUC, KHUCIOTHBIC H
OKHCIHNTCIBbHO-BOCCTAaHOBUTCIBHBIC CBOﬁCTBa, IMPAKTUYCCKOEC UCIIOJIb30BAHHE.

5. Kucnopoaconepsxkamne COEIUHEHHNS Opoma 51 Hoa: MOJTyYeHHE, KHCJIOTHEIE 51
OKHCJIUTEIbHO-BOCCTAHOBHUTEIIBHBIE CBOMCTBA, CPaBHEHHWE C aAHAJOTUYHBIMH COCAUHEHUSMH XJIOpA.
HNHTepranonapie cCOeIUHEHUS.

KounTtpoJsbHnast padora

Tema 1. Beenenue B 00m1yr0 xumuro. TeopeTHueckue 0CHOBBI XUMHH.
1. BydepHas eMKOCTb 3TO - ...

(a) KOJTMYECTBO MOJIb-IKBHBAJICHTOB CHIIbHOW KUCIIOTHI WJIM CHJIBHOM IIENIOYH, KOTOPOE HY)KHO BBECTH B |
nutp OydepHoro pacTBopa, 4TOOBI U3MEHUTH BOJIOPOAHBIN MTOKA3aTelb HA SAMHUILY;

(0) KOTMUYECTBO SKBUBAJIICHTOB CHJIBHOM KHCJIOTHI MJIM CHIIBHOW IIIEI0YH, KOTOPOE HY)KHO BBECTH B | jUTp
OydepHoro pacTBOpa, YTOOBI U3MEHUTH BOJOPOIHBIN ITOKA3aTellb HAa SAUHUILY;

(B) KOJMYECTBO MOJIb CHJIBHON KHCIOTHI WIJIM CHJIBHOH MIENIOYH, KOTOpPOE HYKHO BBECTH B | JHTp
OydepHoro pacTBopa, YTOOBI H3MEHUTH BOJIOPOIHBIN IMOKA3aTeNlb HA JIBA;

(T) KOTMYECTBO MOJIb CHJILHOM IIEJIOUH, KOTOPOE HY)XHO BBeCTH B | ymutp OydepHOro pactsopa, yToObI
W3MEHHUTDH BOJIOPOJIHBIN MTOKA3aTeNb Ha CAHHUILY.

2. OnpenenHTe KOHOEHTpaHD (Moak/m’) moros H™, ecom pH = 4
(a) 103, (@109, (&) 10 (o) 105

3. QucniepcHasi cucteMa ¢ Ta3000pa3Hoi AUCTIEPCUOHHOM Cpeoit
(a) adpozonb; (0) smynbeusi; (B) cycmensusi;  (T) MeHa.

4. MonsipHas KOHLIEHTpaus Win MojsipHOCTh (CM) - 310!
(a) KoIM4eCTBO MOJIb SKBUBAJIEHTa PaCTBOPEHHOIO BELIECTBA B 1 J1 pacTBOpA;
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(6) KomMUECTBO MOJIH PACTBOPEHHOTO BEIIECTBA, CoAepKaIieecs B 171 pacTBopa;

(B) OTHOIIIEHHE MacChl KOMIIOHEHTA (PaCTBOPEHHOTO BEIIECTBA) K MACCE PacTBOPa, BBIPAKEHHOE B JIOJSIX
€IIMHUIIBI HJTH B TIPOIICHTAX;

(t) yrciio Mok pacTBopeHHoro BemiecTtBa B 1000 T pacTBOpHUTEIS.

5. BeiGepute coequHeHus, SIBISIONIMECS JHACTEPEOMEPAMHU:

a) D-pu6o3a u L-nmukco3a 0) D-pu6o3a u D-anno3a

B) L-rynoza u L-roko3a r) D-pubynosza u D-ppyxroza

6. Kakas peakuus nOpUBOAMT K MpeBpalieHUI0 (GeHWIaJaHuHa B  (QEHWIUPOBUHOTPAJAHYIO
(2-0kc0-3-(heHUIPOIIaHOBY10) KUCIIOTY:

a) nekapOOKCHUIMpOBaHKe; 0) AETUIPUPOBAHKE; B) TPAHCAMUHUPOBAHKE; T') THIPOIN3?

7. Ilpy B3aUMOJICHCTBUY C alleTaTOM CBHHIIA B PACTBOPE AMUHOKHUCIOTHI 00pa30Bajcs YepHbId 0caloK. DTO
ObLI pacTBOP:

a) amaHuHa, 0) cepuHa, B) TUCTUNHA, T) TpUNTOdaHa, 1) IUCTENHA, €) TUPO3UHA?

Penrenne 3apau

Tema 1. Brenenue B o0mryto xumuto. TeopeTuueckre OCHOBBI XMMUHU.

1. PaccunTaiiTe H3MeHEHHe 3HTPONHH, 3HTAMEIHE H 3HeprHH [HOOcA mpg cy. 14
peaKlHH OKHCISHHA [TIFOKOZEL J0 3TAHO0JA, NPOTeKarcIIeH B OpraHHIMe:

CeHiz Dﬁ{m= ECJH-;Dﬂ,;;gj - ECDJ{I:,_

Pemenne:
HCOOME3YE (QOpMYIEL A7 pacdeTa SHIPONMHH, SHTATENHH H 3HepruE [ubbca pgpr cv.
MPOHIEETEM PacdeT I peakHH

CeH1205 {m ECJH:C'&L’;;:'— ECD]{I)_

AH (pearunn) =2 - AH (C:H:OH) +2 - AH (COup) - AH (CsHi120s () =

2-(-276.9)+ 2 - (-393.51) — (- 1263.80) = -77.02 & momE

AS*20p(peasian) = 2 - AS 208(CaHsOHgy) + 2 - AS™208(COp) - AS 208(CsH1206 (1m)) =

2-161.00+2-213.67-269.50=>515.84 [x'mome; J

AG 20p(pearmun) = 2 - AG 208(CaHsOHex) + 2 -AG 208(CO2py) - AG 208(CsH12008 () =

2-(-17420) + 2 - (-394.38) — (- 917.000 = -220.16 &J]®/ MoTE

Qreer . AH “(peaxumn) = -77.02 & Jlx/Moms; AS 2es(peasumn) = 515.84 Tx/voms K
AG 208(pearaman) = -220.16 &%/ MOIE.

2. Ina pearmmr COys + Cig ++ 200 paccaHTaiiTe:

2) AG g mpu 208K; ©) TenmepaTypy, OpH KOTOpOE 003 HAOpaRIeHHT TPOMEcca
PAEHOEEPOATHEL

Pemenne:
NAG=AH-T-AS (1)
PaccmTaem AH B AS peakman:
AH ep(peasmun) = 2 - AH20s(COv) - AH 208(COyz) = 2-(-110.52) — (-393.51) = - 172,47
8 MOTIE
A8 a(peasmn) = 2 - AS 200(CO¢) - A8 20a(COye) = 2 - 197.54 - 213.67 = 181 41 T/ (moms
K)
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IlogcTaengen DOMYUSHHEEIR JaHHER E EPEOS YVPABHEHHS H MOTVHasM
AG g =- 17247 -208-181.41-10° =- 226.33 xlx/vome
0) ecm 002 HANpaEIeHHA Dpolecca pagHEL, To0 AG =10,
TormfaAH=T- A5, aT % . paccaaTasM T
-172.47
181.41-107%
Oteer: AG paggm = - 226.53 5la/vome; T=030,72K

950.72 K

3. DHeprui aKTHBAUHH PeakUHH KHCIOTHOTO FHIpPOMH2Aa caxaposzsl npe 37 C paesa 102
/I3 MOTE, 3 B OpPHCYTCTEHH (QepMeHTa 3HEPTHA aKTHEAUHH cHHEaeTcd 1o 35 kllxuome. Bo
CEOMEKD pas ORICTpes MPOTEKAST PeakHA THOPOIH2A CaXaposEl B NPHCYICTEHH depuerTa?
PemeHHe. BOCIIONEIVenca QopMyIoH:
ka _ Ea,—Ea
Ky RT

TeMIIEpaTypy OepeeedeM E KemeEHHEL 1 = 37 +273 = 310
%k} k1 =-(35-102)/(8.31-1073-310) = 25.996

= = 25996 = | g5.

kl

OTEeT: B OPHCYTCTEHE (hepMeHTa peasnnd npotekaeT OricTpee B 1.93- 101 paz.

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIUILTNHE IPOBOAUTCS B OopMeE IK3aMeHa

Tunosbie Bonpockl 3k3amena (OIIK-1, YK-8)
1.  HoHHas cBA3b. 3aBUCUMOCTh CTPOCHUS KPUCTAIJIOB OT pa3MepPOB MOHOB. MeTaiuinyecKas CBs3b.
2. MexwmomnekynsapHbie Ban-nep-Baanscosl csizu. O0bsicHeHUE (a30BBIX MpeBpalieHuid. BomopoaHas
cBs13b. OOBICHEHNE AaHOMAJIBHBIX CBOWCTB BOJIBL.
3.  V3MeHeHue SHTAJBIIMU KaK XapaKTePUCTUKA SHEPTeTUKU XUMHUUECKUX IpeBpaienuii. 3akoH ['ecca.
Pacder TeruoTsl mporiecca o TErioTaMm 00pa3oBaHus U TEIJIOTaM CTOPaHUs XUMHYECKUX COCTUHEHHM.

Tunosble 3aganusa ais 3k3amena (OIIK-1, YK-8)
1. AHaIBTUH IPUMEHSETCS B MEAHMIIMHE KaK 0OJICYTONSIONIEE, KAPOMOHIKAIOIIEE U
MIPOTUBOBOCIAIUTEIILHOE CPEACTBO MIPU TOJIOBHBIX OOJISIX, paIuKyIUTe, TPUMIE, peBMaru3me. Onpenenure
MaccCy aHaJIbIMHA, KOTOPYIO MOMYYUT MAIMEHT MIPH UHBEKIUU OAHOU aMmyibl 50%-Horo pacTBopa 06beMoM
2 mi. [TnotHocTs pactBopa 1,47 r/mi.
2. Ilpu e4eHnH OHKOJOTHYECKHUX 3a00JIEBAaHUI B OIyXOJb BBOIAT IMpEIapar, COASPKaIlil pagrioHyKIH/T
upuauii-192. Paccumraiite, kakas 4acTb BBEACHHOI'O PaJIMOHYKJINA OCTAHETCS B OIYXOJIU uepe3 45 CyToK,
€CJIU €ro Mepuo MoiyrnpeBpamieHus cocrasiser 74,08 cyTok.
3. B naboparopuu co3ganm HOBBIN JIEKApCTBEHHBIN TMpemnapar. CpoK TOMHOCTH 3TOTO Ipernapara npu t° =
20°C cocrapnsier Tpu roaa. M3BecTHO, YTO I JAHHOW PeaKIMH TEMIIepaTypHbIA K03(POUIIUEHT CKOPOCTH
peakuun paseH 2. Kakoe BpeMsi MoxkHO xpaHuTh npemnapar npu 30°C, 40°C, 50°C? MoHO 11 IPOBOJIUTH
uccienoBanus npu temneparypax 100-200°C?

4. PaccunTaiiTe KOHCTAaHTY PaBHOBECHS PEAKI[MM OKHUCJIEHHUS ATaHOJa KUCIOPOAOM B YKCYCHBIA albIETH]
(opranmueckue coequHeHus xuakue) mpu 310 K.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIBTaTa)




OIIK-1 OTnnuHO  aHanu3upyer  (akTopsl  BPEJHOTO  BIUSHHUS — HA
KU3HE/ICATCIPHOCTh 3JIEMEHTOB Cpelbl OOWUTaHMS (XUMHUYECKUX
AJIEMEHTOB U UX COCTUHEHHUI)

«OTIIMYHO»

VK-8
(85 - 100 6aJIJIOB) OTimyHO IMPUMCEHACT OCHOBHBIC METOABI HCOPraHUYCCKOIr0 aHaJm3a

JUIS  pa3pabOTKH, WCCIICOBAHUNA W OKCIEPTHU3BI JICKAPCTBEHHBIX
CPEICTB, JICKAPCTBEHHOTO PACTHTEIBHOTO CHIPhS M OHOJIOTHYECKHX
00BEKTOB

OIlIK-1 Xopomio  aHanu3MpyeT  (AKTOpbl  BPEAHOTO  BIHMSHHS  Ha
KU3HEICATCITPHOCTh JJIEMEHTOB CpeIbl OOMUTAHUS (XUMHUYCCKHX
AJICMEHTOB M UX COCITUHCHUIN)

«Xopomo»

VK-8
(70 - 84 Gaios) XOpoII0 IPUMEHSAET OCHOBHBIE METOJbl HEOPTAHUYECKOIO aHaIu3a

Ul pa3pabOTKH, HCCIEAOBAaHMNA U SKCIEPTU3bl JIEKApCTBEHHBIX
CpeIICTB, JIeKapCTBCHHOFO paCTI/ITeJIbHOFO CBIpBSI nu GI/IOHOFI/I‘ICCKI/IX
00BEKTOB

OIIK-1 VYIOBIETBOPUTENIBHO aHAIM3UPYET (DAKTOPBI BPETHOTO BIUSHHS Ha
KU3HEICATCIPHOCTh 3JIEMEHTOB Cpelbl OOUTaHUS (XUMHUYECKUX
AJIEMEHTOB U UX COCTMHEHHUI)

«YIOBIETBOPUTEITHHOY

(50 - 69 GaoB) VK-8 VYoBIETBOPUTEITHHO MIPUMEHSET OCHOBHEIE METObI

HEOPTraHMYECKOTO aHajm3a Uil pa3pabOTKH, WCCICIOBaHUN U
AKCTIEPTU3BI JICKapCTBEHHBIX CpPEICTB, JICKapCTBEHHOTO
PaCTUTEIBHOTO CHIPhSI U OMOJIOTHUYECKUX 0OBEKTOB

OIlIK-1 He aHATM3UPYET (bakTopsI BPEITHOTO BITHSTHHSI Ha
KHU3HEICATCTHPHOCTh JJIEMEHTOB CpeIbl OOUTAHUS (XUMHUYCCKHX
«HEYAOBJIETBOPUTEIHHO» AIIEMEHTOB U UX COEMHEHUI)

(menee 50 6ammoB)  |VK-8 He mpuMeHSET OCHOBHBIE METOIbI HEOPTAHMYECKOTO aHAIM3a IS
pa3pabOoTKH, UCCIENOBAHUI U IKCIIEPTU3h] JTeKAPCTBEHHBIX CPEJICTB,
JIEKAPCTBEHHOTO PACTUTENILHOIO CHIPhS U OHOJOIUYECKHX 0OBEKTOB

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlNA CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumHbl (PITJ]), xotopas ompezaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieueHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBD)Y YKA3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YyeOHO-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATHM MaTepuand M JOMOJHUTh €ro C YYeTOM PEKOMEHJOBAaHHOM TOMOJIHUTEIHHOM
JUTEPaTypPhL;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccruoHalIbHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:




- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTACIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCAIIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MUMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMs HMCIOJIb3yeMOl Hay4yHOH JHUTeparyphl.
Koncniekt MoXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh INEpedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1allny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIBb30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMUEH, KOTOpas MOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3ECHTALMU: aKTyaJbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HAIpPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (popMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD NIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. XKomuun A.B. O6mas xumus : yueObHuk. - MockBa: ' DOTAP-Menua, 2014. - 400 c. - Tekcr :
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html

2. Herpebeukuit B. B., byneeBa A. A., Kamkuna O. B., Anberosa JI. 3., IlaBmoBa C. U. Obmas u
HEOpraHuyeckass XMUMHUS Ui MEIUKOB U (apMaleBTOB : YUEOHHMK M NPAKTHKyM AJs By30B. - MoOCKBa:
FOpaiit, 2021. - 357 c. - Tekcr : onekrponnerii // DBC «IOPAUT» [caiir]. - URL:
https://urait.ru/bcode/469132

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. TrokaBkuna H.A., baykoB [0.U., 3ypabsu C.D. buoopranmueckas xumus : ydeOHUK. - Mocksa:
I'DOTAP-Menmna, 2016. - 416 c. - Tekct : anekrponHbiil // OBC «KoHCynbTaHT cTyneHTa By3a U MEBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970438008.html

2. TiokaBkuna H.A., baykoB FO.U., 3ypabsu C.D. buoopranmueckas Xumus : y4deOHUK. - MockBa:
I'SOTAP-Menua, 2020. - 416 c. - Tekcr : anexkrponnslii // ObC «KoHCynbTaHT CTyAeHTa By3a U MEIBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970454152.html

3. TrokaBkuna H.A. buoopranmueckas XWUMHS: PYKOBOACTBO K TPAKTHYECKUM 3aHATHUAM : YUCOHBIHA
KOMIUTeKT. - MockBa: [ DOTAP-Menna, 2016. - 168 c. - Tekct : snekrponusiii // 9bC «KoHcymnbranT
CTyZIeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970438015.html

4. TrokaBkuHa H.A. Buooprannueckas xumus : yaeOHoe mocooue. - Mocksa: [DOTAP-Menua, 2020. - 176

c. - Tekcr : onexrponnsiii // OBC «KoHcynsranT cTyneHTa By3a M MenaBys3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970456002.html

6.3 VlHble HICTOUHUKMU:

1. Hayunas snexrponHas 6ubnuoreka Poccuiickoi akageMun eCcTeCTBO3HaHUS - Www.monographies.ru
2. IlpaBoBoii caiit Koncynsrantllmtoc - http://www.consultant.ru

3. Poccuiickas HanmoHanbHass OnoInoTexa - www.nlr.ru

4. Poccuiickoe 00pazoBaHue 7151 MHOCTPAHHBIX IpaxkaaH - http://www.russia.edu.ru/

5. CrnoBapu u >HIUKIIONEIUH OHIaiH - http://dic.academic.ru/

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlnsg mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TNPOBEICHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTAlMH, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.
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VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JInnieH3MOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPOrpaMMHOE 00ecTIeueHHe:
Kaspersky Endpoint Security 10 qs Windows "Jlabopatopust Kacniepckoro”
Omneparmonnas cuctema Microsoft Windows 10

Adobe Flash Player 29 PPAPI Adobe Systems Incorporated 15.06.2018 29.0.0.140
7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007
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2. Dnexrponnas oubmmoteka TI'Y. — URL: https://elibrary.tsutmb.ru/
3. udporoii oopazoBarenbublii pecypc [IPR SMART. — URL: http://www.iprbookshop.ru
4. IOpaiit: oOpazoBatenbHas iarGopma, MEKTpOHHO-OnbnoreuHas cuctema. — URL: https://urait.ru

5. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

6. Hayunas snexrponHas 6ubmuoreka eLIBRARY.ru. — URL: https://elibrary.ru
7. Poccuiickas rocynapcTBeHHas onbnmoreka: odunmanpabiid caidt. — URL: https://www.rsl.ru

JJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTYy[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEIICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOJIB3YEMBIX B

ANIEKTPOHHON HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



