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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:
No Hazpanue Bun yuebHoli | DopMbI TEKyIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
1 cemectp
1 Brenenue B o0m1yro 3amnmra
XUMHUIO. 1a00paTOPHBIX
TeopeTuueckue 16 | 20 | 25 | pabor; Pemenue
OCHOBBI XUMUU 3ajau;
TecTtupoBanue
2 XUMUs S-3JIEMEHTOB Pemenue 3amay;
MEePUOANYECKOM 3amura
CHUCTEMBI 4 | 6 |25 1a00paTOPHBIX
pabor;
TecTtupoBaHue
3 XuUMUs p-3JIEMEHTOB 3amura
6 | 12|25 1a00paTOPHBIX
pabor
4 Xumust d-271€eMeHTOB 3amura
6 | 10 | 25 1a00paTOPHBIX
pabor

Tema 1. BBeenne B 00myo xumnio. Teoperuueckue ocHoBbl xumuu (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 COXPAHEHUS MacChl U SHEPruu. ATOMBI M MOJIEKYJbI, UX Macchbl. Moyb, MOJsipHas
Macca. 3aKOH MOCTOSIHCTBA COCTaBa, COCMHEHUS MEPEMEHHOIO cocTaBa. 3akoH ABoraapo. [lapiuanbHbie
JABJIEHUSl Ta30B. OKBHBAJICHTHBIE MACChI, 3aKOH O3KBHUBAJIEHTOB. (OCHOBHBIE KJIACCHI HEOPraHWYECKHUX
COCIMHEHMI: OKCHJbI, THAPOKCH]IbI, KHUCJIOTBI, CpPEIHHE, KHUCJIBIE M OCHOBHBIE COJIM, MX CBOMCTBA,
MIOJIy4YeHUE U HOMEHKIIATYpa.

Jlekuus. Crpoenue aroma. Ilepuonmyeckuii 3akoH u I[lepuonuueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB
J.1. Menneneena



OcCHOBHBIE 3Tanbl Pa3BUTHS MPEACTABICHUIN O CYIIECTBOBAHUM U CTPOEHUU aTroMOB. CIIEKTPhI aTOMOB Kak
UCTOYHHK uWH(popManuu 00 uX crpoeHnH. KBaHTOBO-MeXaHWYECKass MOJENb CTPOSHHUS aTOMOB.
OneKkTpoHHbIE (OPMYIBI U 3JIEKTPOHHO-CTPYKTYpHBbIE cxeMbl aroMoB. Ilepuonnueckuii 3axon (I13) J[.W.
MenpeneeBa U €ro TPakTOBKAa Ha OCHOBE KBaHTOBO-MEXAHMUECKOW TEOpPUHU CTpoeHusi aroMoB. CTpykTypa
[Tepuonnueckoii cucremsl 3nementoB (IICD): mepuoasl, rpynmsl, cemMeicTna, s- , p-, d-, f-kmaccudukanus
aneMeHTOB (050kH). J[MMHHONIEpHOHBINA U KOpoTKoneproaHblid BapuanTsl [1ICD. Ilepuoanyeckuii xapakrep
W3MEHEHUS! CBOWMCTB aTOMOB 3JIEMEHTOB: PAJUyC, SHEPTUs MOHHU3ALMU, SHEPIHsl CPOACTBA K DIIEKTPOHY,
OTHOCHTEIbHAs AeKTpooTpunarenbHocTh (030). Onpenensromas poib BHEINTHUX AIEKTPOHHBIX 000I04eK
JUIsL XUMUYECKUX CBOMCTB IEeMEHTOB. [lepronuueckuil Xxapakrep U3MEHEHUSI CBOMCTB IPOCTHIX BEILECTB,
OKCHUJIOB U BOAOPOJIHBIX COSAMHEHUHN JIEMEHTOB.

Jlekuua. Xumuueckas CBsI3b U CTPOEHUE XUMHUYECKUX COCTMHEHUM.

Tunel XUMHUYECKUX CBs3EH W (PU3UKO-XMMHYECKHE CBOMCTBA COCAMHEHHH C KOBAJCHTHOW, MOHHOW H
METAJIIMYECKOM  CBSI3bI0. ODKCHEPUMEHTAJbHBIE XapAKTEPUCTHKM CBS3€M: DSHEpPrus CBSA3M, JUIMHA,
HaIlpaBI€HHOCTb. JKCIEpPUMEHTAJIbHAs KpHBAas NOTCHIHMAJBHOW SHEPrMM  MOJIEKYJIBI  BOAOpOJA
(IByX3IeKTpOHHAsI XMMHUYECKas CBs3b 10 [aiiTiepy-JIoHm0Hy Ha mpuMepe MoJeKylbl Bojgoponaa). Onucanue
MOJIEKYJTBI METOJIOM BaJIeHTHBIX cBsizeit (MBC).

Mexanu3m 00pa3oBaHUsl KOBAJEHTHOW CBs3W. HackllmaemMocTh KOBaJCHTHOW CBsi3W. 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 U MOMSIPHOCTh KOBAJICHTHOU CBSI3H. D(PPEKTUBHBIC 3apsiIbl aTOMOB B MOJICKYJIaX.
[TomsiprocTh  Monekyn. [uOpuamsanmsi aTOMHBIXOPOWTANEH. YCTOMYMBOCTh THOPHIAM3UPOBAHHBIX
COCTOSIHUM pa3IMYHBIX aTOMOB. [IpOoCTpaHCTBEHHOE pacONOKEHNE AaTOMOB B MOJIEKYJIaX.

XapakTepHble CTPYKTYPbI TPEX-, YETHIPEX-, MATU- U MIECTUATOMHBIX MOJEKYa. OnucaHue MOJIEKYJI METOOM
MOJIeKYISIpHBIX opOuTaneir (MMO). Cesi3bIBaroliye, pa3phIXisione U HecBszbiBatonme MO, ux sHeprus
u popma. DHepruyeckue auarpammbl MO. 3anonaenne MO 37eKTpoHAMU B MOJIEKYJaX, 00pa30BaHHBIX
aTOMaMM U HOHAMHM 3J1eMEHTOB 1-ro u 2-ro nepuonos IIC. Kparnocts cBsi3u B MMO. MexMonekyinsipHble
B3aUMOJICUCTBUSL W HUX NPHUPOAA. DHEPrus MEXMOJEKYIIPHOro B3aumoaeicTBUs. OpUEHTAMOHHOE,
WHIYKUHUOHHOE U TUCTIEPCUOHHOE B3aUMOJICHCTBUE.

BomoponHas cBsi3b M €€ pa3sHOBHAHOCTU. buonorunueckas pojib BOAOPOAHOW CBSI3U. MoJeKynsipHbIe
KOMITJIEKCHI U MX POJIb B METa0OIUYECKUX MPOLIeCCax.

Jlekuusa. OCHOBBI XUMUYECKOW TEPMOIUHAMUKH

OcCHOBHBIE MOHATUS XUMHUECKON TepMonHaMUKH. [loryolienre 1 BbIACIEHUE PA3IMUHbBIX BUIOB SHEPTHUHU
MIpU XUMUYECKUX MpeBpaieHusx. Temnora u padora.

BHyTpeHHsIsT sHepruss W DSHTANbIUS HMHAMBUAYAJIbHBIX BEUIECTB W MHOTOKOMIIOHEHTHBIX CHCTEM.
CranzapTHbIe COCTOSIHUS BEUIECTB M CTAHJAPTHBIC 3HAUCHUSI BHYTPEHHEN SHEPTUH U SHTANBIUU. TennoThl
XUMHYECKUX pEaklUuid MpH TOCTOSIHHONW TeMIepaType W AaBIEHUU WM oO0beMe. TepMOXHMHYeCKHe
ypaBHeHus. CTaHJapTHBIC SHTAIBITMHA 00pa30BaHUS M CTOPAHHSI BEIIECTB.

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

Oneprusi ['m66ca u sHeprust ['enbMrosplia Kak KPUTEPUNA CaMOMPOU3BOIBLHOTO MPOTEKAaHMs Tpolecca U
TEPMOJIMHAMUYECKON YCTOMYMBOCTH XUMHUYECKUX coenuHeHnd. Tabmuipl ctaHmapTHeIX dSHepruii ['mb0ca
00pa3oBaHMsI BEIICCTB.

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

OO6patumble 1 HEOOpaTUMble XUMUYECKHUE PEAKIIUU U COCTOSHUE XUMUYECKOTO PABHOBECHS.

KauecTtBeHHast XapakTEepHCTHKA COCTOSHUS XMMHYECKOTO PABHOBECHUS U €r0 OTIMYUE OT KUHETUYECKH
3aTOPMOKEHHOTO COCTOSIHUSI CUCTEMBI. 3aKOH JieicTByIomux mMacc (3AM).

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

OrnpeneneHre HaNpaBiIeHUsl MPOTEKAHUsI PEAKIMU B CHCTEME IPH JAHHBIX YCIIOBUSX IyTEM CpPAaBHEHHS
COOTHOIIICHHS MPOU3BEICHUN KOHLEHTpPAUUNA B JAHHBIX YCIOBUSAX MU 3HAYECHHS] KOHCTAHThI PABHOBECHUS.
3aBucuMocTh SHepruum [ ubOca mpolecca W KOHCTAHTBI PaBHOBECHS OT TemmepaTrypsl. [lpuHnumn
Jlelllarense — bpayHa.



Jlexus. Yyenue o pactBopax. CriocoObl BEIpaKEHHS KOHIIGHTPALUU pacTBOpoB. OcMOTHYECKOE TaBICHHE
pPacTBOPOB. 3JI€KTpOJII/ITI/I‘-I€CKa$I Jucconuanus. CreneHb U KOHCTAHTa Jucconuanuu. I[I/ICCOLII/IaI_[I/ISI BOABI.
pH u pOH pactBopos. I'naponus coneil.

OCHOBHBIE OINpENENEeHus: PacTBOpP, PACTBOPHUTENb, PACTBOPEHHOE BelecTBO. PacTBopuMocTs. PacTBOphI
ra3oo0pa3HbIX, KUIKUX W TBEpAbIX BellecTB. Boma kak omun u3 11 Hambonee pacnpoCTpaHEHHBIX
pactBopuTteneil. Poiab BOIHBIX pacTBOPOB B XKHM3HEACATEIBHOCTH OpraHu3MoB. HeBogHble pacTBOpuTENN U
pacTBOpHI.

[Ipomiecc pactBopenuss kak ¢usuko-xumuueckoe seiaenune (.M. Mennenee, H.C. Kypnakos).
TepMmoauHaMuKka mporecca pacTBopeHus. PacTBOpbI ra30B B KUIKOCTIX. 3akoHbI [ eHpu, ['enpu - JlanbsroHa,
N.M. CeuenoBa. PacTBOpbl TBEpIbIX BEHIECTB B KUIAKOCTAX. [IOHATHE O KOJUIMIAaTUBHBIX CBOMCTBax
pacTBOPOB. 3aBHCUMOCTH ""CBOMCTBO pacTBopa - KoHmeHTpanus'. 3akoH Bant - [odda 06 ocmornueckom
nasiaeHuu. Teopus snmekrponutrueckor auccormaiuu (Appennyc C., KabmykoB M.A.).Ponmp ocmoca B
o6uocucremax. [Tnasmonus, remonus, Typrop. ['uno- , u30- U rTUNEPTOHUYECKUE PACTBOPHI.

Teopuss pacTBOPOB CHIIBHBIX JJIEKTPOTUTOB. VOHHAs cuiia pacTBOpOB, KOI(PPHUIMEHT aKTUBHOCTH U
aKTUBHOCTHh MOHOB. PaBHOBeCHE MEX Ay pacCTBOPOM U OCAJKOM MaJOPACTBOPUMOTO CHIIBHOTO 3JIEKTPOJIUTA.
[IpousBeneHue pacTBOPUMOCTH. YCIOBHS PACTBOPEHUST M 00pa3oBaHMsA OCagkoB. VOHM3auus BOJBI.
HNonHoe npousseneHue BOAbl. BogopomHbiil nokasarens.pH pacTBOPOB CHUIBHBIX KHUCIOT U OCHOBAaHMM.
PacTBOpHbI criaObIX AMEKTPOIUTOB.

[Ipumenenne 3/IM k woHM3aUM CIA0BIX ANEKTPoauTOB. KOHCTaHTa WOHM3AIUMU (IUCCOIMAIINH).
CryneHvarblii  XapakTep HOHM3alUu. Teopuum KHCIOT W ocHoBaHuW (Appenmyca, Jlprowuca,
bpencrena-Jloypu). KoHCTaHTBI KHCIOTHOCTH M OCHOBHOCTH. Ilporecchl HMOHHW3AIMHM, THIPOIN3A,
HEUTpaIM3alMKU C TOYKHU 3PEHUS PA3JIUYHBIX TEOPUM KUCITOT 1 OCHOBAaHHMIA.

pH pacTBOpOB c1a0BIX KUCTOT, OCHOBAHUMN, THAPOJIU3YIOIIHNX COJICH.

AmMmporeprble  NeKTpoauThl  (amdonutel). Pomb  HMOHHBIX, B TOM 4YHCJE€ KHCJIOTHO-OCHOBHBIX,
B3aUMOJICHCTBUI MPU METAO0IN3ME JIEKAPCTB, B aHAJIM3€E JICKAPCTBEHHBIX MPENapaTroB, PHU MIPUTOTOBICHUH
JIEKapCTBEHHBIX CMECEH.

XuMUYecKasi COBMECTUMOCTh U HECOBMECTUMOCTb JIEKAPCTBEHHBIX BEILIECTB.

.HGKI_[I/I}I. OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE pCaKuuru. TGOPI/IH OKHCJIINTCIBbHO-BOCCTAHOBUTECIIbHBIX
MPOIIECCOB. DNeKTpOoIBUKYILAs cuiia i IPOrHO3UPOBAaHUE HaIpaBJICHUSA
OKHCJIINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

DNeKTpOHHAsT TEOpUsl OKHCIHUTENbHO-BocCcTaHOBUTENRHBIX (OB) peakmuit  (JI.B. IlucapikeBckuii).
OKHUCIINTENFHO-BOCCTAHOBHUTEIIBHBIC CBOMCTBA JIEMEHTOB M X COSMHEHHI B 3aBUCUMOCTH OT TTOJIOKEHUS
aneMeHTa B llepuogmyeckoil cUcTeMe SIIEMEHTOB W CTCICHU OKHCICHHS 3JEMEHTOB B COCAMHEHUSX.
CompsikeHHBIE TTAPBI OKKCIUTEIh - BOCCTAHOBUTET.

OKHCIIUTENTbHO-BOCCTAHOBUTEIbHAS JIBOMCTBEHHOCTh. (CTaHIapTHOe U3MEHEHHEe »HHepruu [ubbca u
I'enmpmromaena OKHCJINTEILHOBOCCTAHOBUTCILHOM peakiuu n CTaHJapTHBIC
OKHMCJIUTEILHO-BOCCTAHOBUTEALHBIE  MOTECHIIAAJBI (3MEKTPOIHBIE  TOTEHITUAIBI). Onpenenenne
HamnpasyieHus npotekanns OB peakuuii o paznoct OB noteHImanos.

Bnusinue Cpenpl M BHENIHUX YCJIOBUM Ha HAMPABICHUE OKUCIUTEIBLHO-BOCCTAHOBUTEIIBHBIX PEAKIHMU U
XapakTep 00pa3yrouxcs IPOAYyKTOB.
JIekma. KoMmiiekcHBIE cOeTUHEHUS.
CoBpemenHoe cojep:kanue nmoHATUs «xomiuiekcHble coeauHeHusn» (KC). Crpykrypa KC: nentpanbHbii
aroM, JIMTaH/Abl, KOMIUICKCHBIH HWOH, BHYTPEHHSS M BHEIIHAS cdepa, KOOPAWHAIMOHHOE YHUCIIO
HEHTPAJIBHOTO aTOMa, JIEHTAaTHOCTHIAMraHaoB. CrIoOCOOHOCTh aTOMOB PpA3JIMYHBIX 3JIEMEHTOB K
KoMIIIeKcooOpazoBanuto. IIpupona xumuueckoi cssazu B KC.
[lonatue o TeOpUM KPHUCTAUTUYECKOTO MOMS W Teopuu mnons jaurannoB. OOwbsicHenue oxpacku KC
nepexofaHbIx MerauioB. OOpazoBanue u jauccoumanust KC B pacTBopax, KOHCTaHTbI 0Opa3oBaHUS U
HecTolKocTH KomIuiekcoB. Kmaccudukamusa u Homenkiatypa KC. KommiekcHble KHUCIOTBI, OCHOBaHHMS,
comu. KapOouumnsl metamoB. Xenaruele u Makporukindeckue KC.
buonoruueckas pons KC. MetamnodepMeHTs, TOHATHE O CTPOCHUU UX aKTHUBHBIX IIEHTPOB. XUMHUYECKHE
ocHoBbl mpuMeHeHust KC B hapmanuu 1 MenunuHe.

JlaboparopHbie padoThbI.



JlabopaTtopHoe 3ansaTHe. JlabopaTopHas padora «OnpeneneHne CTAHAAPTHON HTAJIBIINHU PEeaAKIUH.
Texnnka 0e3onacHocTH padoThI B 1adopaTopuu 0011el 1 HEOPraHMYECKONH XUMHUI»

[{enb pabOThI: HAYYUTHCS SKCIIEPUMEHTAILHO ONPEEIIATh TEIUIOBbIE A(h(HEKTH XUMUYIECKUX PEaAKIIHA.
PeaktuBel: 1 M kucnoTsl - consinas win azotHas u 1 M menoun - NaOH unn KOH.

Xox paboTsl

DKCIIepUMEHTANIbHOE OIpe/ieieHne TEIIoBOro 3¢ (eKra peakuu HeuTpaau3anuu

Omnpenenenre IpoIeHTa OMHOKH.

JlaGopaTopHoe 3ansitue. JIaboparopHasi padora. «CKOPpOCTh XMMHUYECKON peakmum»

Lenb pa®oOThI: M3Y4YHUTh BIMSHUE KOHIICHTPAIMM PEArupyIOIIUX BEUIECTB, TEMIEpaTypbl U MPHUCYTCTBUS
KaTaJIM3aToOpOB HAa CKOPOCTb XUMHUUYECKON PEAKLIUH.

[TpuGopsl ¥ mocyna: BeChl C Pa3HOBECOM; IITATHB C JIANKOW M KOJBIIOM; METPOHOM HWIIM CEKyHIIOMED;
tepmomeTp Ha 100 °C; mratuB ¢ npoOupKaMu; NpoOUPKU eMKOCThIO 50 M1 ¢ HOMepamH (3 IUT.); MEpHBIN
WIMHAP 751 BOABI HA 25 MII; MepHBIE IIMJIMHAPBI EMKOCTBIO 25 MJI JUIsl pacTBOPOB THOCYNb(haTa HATpUs
Na2S203 u cepnoit kucinorsl H2SO4; xumuueckue crakanbl eMKOCThI0 200 mi (2 mtT.) u 25 mi (1 wrt);
MIUIIETKA; IIAaTeNb; TyYnHa.

PeaktuBbl: cepHas kucimora H2SO4 (2 v u 1:200); 2) tuocynbdar marpus Na2S203 (1 v u 1:200);
nepekuch Bogopoaa (3 %); okcua mapranna (I1V).

Xox paboTsl

1. 3aBUCMMOCTb CKOPOCTH PEAKLIUU OT KOHLIEHTPALMK PEarupyromnnx BelecTB.

2. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT TEMIEPATYPHI.

3. Karanutnueckoe aeiictBue okcuaa mapranna (IV).

JlabopatopHoe 3ansitue. JlaboparopHasi pabora « XuMH4YeCKoe paBHOBeCHEe»

Lenb paboThI: U3y4UTh (HaKTOPBI, BIUSIOLINE HA CMEIICHHE XUMHUECKOTO PaBHOBECHSI.

[TpuGops! 1 nocyna: xumuueckuit crakan Ha 100mi1, 4 mpoOUPKH B IITATHBE.

PeaxTuBbl u marepuansr: xiaopuy sxenesa (III) FeCl3 (0,001 1 u vackm.); pomaaua kamus KSCN (0,001 1 u
HACBIIL. ).

Xon paboTsl

1. CMernieHne XMMHYECKOTO paBHOBECHS TIPU M3MEHEHUH KOHILIEHTPALUI pearupyrommx BEeIeCTB.

Ompenenenre CMEIEHUs PaBHOBECHS TP CMEIUBaHUK pacTBOpoB xjopuna xene3a (I111) FeCl3 u
ponanua kanus KSCN u qo6aBieHnr KOHIICHTPUPOBAHHOTO PacTBOpa XJIOPHIA Kele3a
(IITkoHIIEHTPUPOBAHHOTO PACTBOPA POAAHM/IA KAIHSI, KPUCTALTAYECKOTO XJIOpU/Ia KaJTusl.

JlaGopaTopHoe 3ansitue. Jlaboparopuasi padora. «IIpuroroBienue pacTsopa 3alaHHOMI
KOHIIEHTPauuu»

Lenb paboOThI: HAYYUTHCSI TOTOBUTH PACTBOPHI 3aJaHHONM KOHIIEHTPAIUH.

[TpuGopsl: TEXHUYECKUE BECHI, 2 KOJIOBI i 2 cTakaHa o0béMoM 100 mi, 2 munuHapa 00béMom 50 mi,
CTEKJISIHHASI [1aJI0YKa, apEOMETP.

PeakTuBbl: X0pua HaTpUsL.
Xon paboThl
Omnpit 1.1. IlpuroroBnenue pacTsopa xJIopujaa HaTpusl.

Paccuurats maccy NaCl u oOGbem Bompl, HeoOxoaumble isi mpuroroBieHus 30mmn 10% pactBopa c
miotHocThio 1,0707r/cM3. OTBecHTh Ha TEXHUYECKHMX BECaxX pacueTHOE KOJUYECTBO COJNM B CTaKaH,
MpeBapUTEILHO €ro B3BECHB. B IMIMHApP HAIUTh HEOOXOAMMOE KOJIMYECTBO BOJBI U BBUIUTH B CTaKaH.
Xopouio nepemMeninBasi, pacTBOPUTH COJb. llepenuTh MOMyYeHHBIH PAcTBOp B LMIUHAP U IOMEPHUTH
IUIOTHOCThH C TIOMOIIIBIO apeoMeTpa.

Ompit 1.2. IIpurorosienne pa30aBICHHOTO PAaCTBOPA XJIOPHIa HATPHSI.

Paccuutare 00beM BOnBI, HEOOXOMUMBIN JUIsI MPUTOTOBJICHUS  pacTBOpa XJIOpHUIA HATPUsS 3aJaHHOU
KOHILIEHTpalUK (110 yKa3aHUIO MPEMNoAaBareisi), U3 pacTBOpa, MOJYyUYEHHOIO B IIEPBOM OIbITE. B munmuuap
HaJINTh PACCUUTAHHOC KOJHUYCCTBO BOJbI, BBUIMTL B CTAKaH U I[OGaBI/ITB pacCunuTaHHOC KOJINYCCTBO
pacTBopa COJIM, NMOJIYy4EHHOTO B onbITe 1. [IpaBMIIbBHO 1M NPUTOTOBIIEH PacTBOP ONPEAEIUTH C MOMOIIBIO
apeoMerpa.



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

Lenb paboThI: U3yYEHHUE PEAKLIMU CPE/Ibl PACTBOPOB COJEH MPH THIPONIN3E, BIUSHUS pa30aBieHHs Ha
CTEIEHb I'MAPOJIN3A.

[TpuGopHI M peaKTUBHI:

- pacTBOPHI COJIC: KapOOHAT Kayusl, KapOOHAT HATPHsI, HUTPAT KaJusl, Cyab(ar aaroMUHUSA, CYIbdar
xene3a (III), cymsdar memu (II), xmopun xenesa (III), xmopwum HaTpus, XJTOPUT ITUHKA;

- YHUBEpcaJlbHas MHAMWKATOpHas OyMakka, IITAaTUB C MPOOUpPKaMH, IpeIMETHbIE CTEKIIA, MUTIETKA,
CTEKJISIHHASI M1aJI0vKa.

Xom paboThl.

Omnpit 1. McnipiTanne pacTBOPOB CoJIEN MHAUKATOPOM. I 'uaponus comneil.

Ha nmonocky yHuBepcanbHON HHAMKATOPHOM OyMaru HaHECTH MUTIETKOM 10 OTHOM KaIljlk pacTBOpa Ka)aou
coJiv (M3 CIIMCKa PEaKTHBOB).

Odopmitenne oT4eTa: pe3ynbTraThl HAOIIONCHUM 3aHECTH B TAOHILY.

3ananue. [locne 3anoMHEHNS TAOMUIIBI COCTABBTE YPABHEHHS PEaKIU THIPOIIH3a COJICH, PACTBOPHI
KOTOPBIX UMENH, KUCTYIO UITH MIEIOYHYI0 cpexy pacTBopa. C MOMOIIBI0 ypaBHEHUH peaKIfii 00bICHUTE
MIPOUCXOISIIHE PEAKIIUU.

Ompit 2. [Tomydenue conu kapOboHaTa aTIOMUHUS U HaOIIOeHNE 32 €€ THAPOTH30M.

K 1 M1 pacTBopa conu anmoMuHus npuieiire 1 Mt pactBopa kapOoHaTa HaTpHsL.

Odopmiienne oTueTa: 3anucaTh HAOMIOACHUS U YPaBHEHHE THPOJIN3a B TAOIHILY.

OmnpIT 3. DKCIEpUMEHTaIbHAs 3a/1a4a.

B tpéx, nponymepoBaHHBIX, MpoOUpKax HaxomaTcs pactBopsl coneit: K2SO3, AI(NO3)3, NaCl.
Ompenenure, B KaKol TPOOHUPKE HAXOIATCS TaHHBIE COJIH.

AJNTOpUTM MPOBEACHHUS OMbITA MO ONPEACIECHUIO BEIIECTB:

1. IoTpOHYThCS CTEKJISIHHBIMU MAJIOYKaMH U3 TPOHYMEPOBAHHBIX MPOOUPOK 10 UHIANKATOPHOM Oymara,
3amycarh IBeT MHAWKATOPHOM Oymara U cjiearh 3aKII0YeHHE O PEaKIIMU CPEebl pacTBOPA.

2. 3anmcarh ypaBHEHUE TUAPOIIHA3A MPEATIOKESHHBIX COJICH U clIenaTh BBIBOBI (HA30BUTE CPEIly pacTBOpa
Ka)KJI0U COJH).

3. ConocTaBuTh (HhOpMyIbI CONEH U IIBET MHAUKATOPHOM Oymaru.
Odopmiienne oTdera: 3anucaTh HaOMIOACHUS U YPaBHEHHE THIPOJIN3a B TAOIHILY.
BriBozb! 10 paboTe: onucaTh Kak peakiysi Cpebl paCTBOPOB 3aBUCUT OT TUIIOB COJICH.

JlabopatopHoe 3ansitue. JlabopatopHasi pabora « OKHCJINTEJIbHO-BOCCTAHOBUTEIbHBIC PeaKIMI»

L{enp pabOThI: TPHOOPETEHNE HABBIKOB COCTABIICHUS YPaBHEHUH OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIX
peaknuii; 03HAaKOMJICHHE ¢ OCOOCHHOCTSMH TPOTCKAHMS OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUN M UX
KJIaccupuKanuen

[TpuGopsl, 060pyaoBaHKEe U peakTUBbL: CIIUPTOBKA, MITATHB ¢ IPOOUpPKAMHU, ITUIIETKA HA 2 MIIL.

Kpucranner coneit (cynpdut Harpus Na2SO3, autput HarpusNaNO2, opomua kanus KBr, onun kamus
KI), muHK, Menb, KOHIEGHTPUPOBAHHBIA ¥ pPa30aBICHHBIM pPacTBOPHI CepHOUM KucaoTel H2SO04,
KOHIICHTPUPOBAHHBIN W pa30aBICHHBIN PacTBOPHI a30THOM KUCIOTHI HNO3, KOHIIEHTpUPOBaHHBINA PacTBOP
menoun NaOH, pactBop nepmanranara kanuss KMnO4, pactBop auxpomara kanusa K2Cr207, pactBop
nonuna kamus KI, pactBop nutpurta Hatpuss NaNO2, pactBop cynbdura Hatpus Na2SO3, pactBop
cynbbuaa Hatpust Na2S, pactBop nepokcuaa Bogopoaa H202, pacTBop kpaxmaia (B KarneJIbHHIIE), PACTBOP
cynbdara xenesa (II) FeSO4, pactBop xmopuna 6apust BaCl2, pactBop cynbsdara memau (1) CuSO4.

Xon paboThl

OmnpiT 1. CpaBHEHHE BOCCTAHOBUTEIHHON aKTUBHOCTHU TaJIOT€HUIOB

OnpbIT 2. I3yyeHrne OKUCIUTEIbHON aKTUBHOCTH NIEPMAHraHaTa Kajausl B pa3HbIX cpeflax
OmnpiT 3. M3yueHne OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COEUHEHUN Xpoma

OnbIT 4. I3yyeHre OKMCIUTETbHO-BOCCTAHOBUTEIIBHOM IBOMCTBEHHOCTH HUTPUTA HATPUS
OmnpIT 5. 3ydeHue OKUCINTENIbHO-BOCCTAHOBUTEIBHOM IBOMCTBEHHOCTH CYIb(QHUTA HATPHSL.
JlaGopaTopHoe 3ansitue. JlaboparopHasi padora « KomnjiekcHbie coeMHEHM D)
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[enp pabOThI: U3y4IUTH 0OpPA30BAHKE U AWCCOIUAINIO COSTUHEHHH ¢ KOMIICKCHBIM KATHOHOM U aHHOHOM,
M3YUYEHHE IPOYHOCTH KOMILUIEKCHBIX HOHOB.

O6opynoBaHue U MaTepUalIbl: BOJsSHAs OaHs, KanelbHas MUIeTKa, (PUIbTpoBasibHas Oymara, JakMycoBast
Oymara, >KeJIe3HBbII T'BO3/Ib; PacTBOPHI: aMuiioBoro crupta, NaOH (cakB = 2 Monb/n), ammuaka (25%-Hblit),
cynbdara aHukens (cokB = 0,5 Monw/1), cynbdara menu (cOxkB = 1 MOJIB/1T), poJaHu1a aMMOHHUS
(aacerenHsIi), rekcanuano (II) dheppara xamus (cakB = 0,5 monw/n), rekcanuano (I111) dpeppara kanus
(cokB = 0,5 monb/in), xnopuna 6apus (c3xB = 0,5 Monb/i), cynshara ammoHus, conu Mopa, Xiaopuaa
kobansera (I1) (coxB = 0,5 mMonb/1), cynabdara nuHka(cdkB = 0,5 Momb/m), cynbdara anromuHus (CKB = 0,5
MoJb/11), HuTpata prytu (1) Hoguna xanus.

Xon paboThl.
Omerit 1. [TomyueHne coeqMHEHNs ¢ KOMIUIEKCHBIM aHHOHOM.
OmnpiT 2. [TonyueHue u uccineqo0BaHNue KOMIUIEKCHOTO COeAMHEH U cyibdara rerpammunamenu (1).
OmeiT 3. O6pa3oBaHNEe aMMHAKaTOB cepedpa.
OmnbiT 4. ['MAPOKCOKOMILIIEKCH (AHUOHHBIE KOMILIEKCHI).
OmeiT 5. Dnexrponutnyeckas nucconuanus K3[Fe(CN)6].
OmnsIT 6. [TpOYHOCTH KOMIUIEKCHBIX HOHOB.
JlaGopaTopHoe 3ansiTtue. JIaboparopuasi padora. «IlosydyeHue KMCJI0T, OCHOBAHMH U COJIeiT»
Lenb paGoThI: U3yYSHHS PEAKIIMNA TOTYYEHUS! KUCIIOT, OCHOBAHUHN U CONEH.
Xona paboThl
Omnprt 1. ITomyueHue menodei.
1.1. B3aumoneiicTBue MeTamia ¢ BOAOU.
1.2. BaumoselicTBre OKCHJIa METallla C BOAOM.
OmpiT 2. [TomydyeHre HepacTBOPUMBIX OCHOBAaHUH MTyTEM PEaKIIMA 0OMEHA COJIH CO MIEIOYbIO.
OmnpiT 3. [TomyueHue u cBoiicTBa aM(OTEPHBIX THAPOKCHIOB.
OnbiT 4. [TonyyeHre u CBOMCTBA KUCIIOT.
4.1. B3auMoneiicTBiE KUCIOTHOTO OKCUA C BOJOM.
4.2. Peakiust o0OMEHa MEXy COJBIO U KHCIIOTOM.
Omnpit 5. HekoTopbie crmocoObl MOTYYeHUS CPETHUX COJICH.
5. 1. BzauMoneiicTBre OCHOBAaHUA Y KHUCIOTEI.
5.2. BaumopencTBre MeTaia ¢ KUCIOTOM.
5. 3. BsauMoneicTBre OCHOBAaHUA ¥ KUCJIOTHOTO OKCHIIA.
5.4. BzaumoneiicTBie OCHOBaHUS U CONU (peakius 0OMeHa).
5.5. BaumopericTBre IByX coyiei (peakiusi oOMeHa).
5.6. BaumopeiicTBre MeTailia U CONU (PeaKius 3aMEIICHHS).
JlabGopaTopHoe 3aHsiTHE
TectupoBanue
JlabGopaTopHoe 3aHsiTHE
Pewenue 3amau
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocraBbTe M U3yUUTE KOHCIIEKT JIEKLUH 110 pa3aey.

2. TlomroroBerech K Ja0OpaTOpHBIM paboOTaM IO JaHHOMY pa3feily: O3HAKOMBTECh C TEOPETUYCCKHM
MaTepHaJioM IO TeMe JIabopaTopHOW paboThI, opopMuUTe TA0OPATOPHBIM KypHad (pabodyio TeTpajp),
OTBETHTE Ha KOHTPOJIbHBIC BOIIPOCHI.

Tema 2. Xumus s-3j1eMeHTOB nepuoanyeckoii cucremnl (YK-8)
Jlekuus.

Jlexmms. OOmiasi xapakTepucTuka. XUMHs Bojopoja. Boma kak BakHEWIIee COSAMHEHHE BOJOpONa, €€
(hU3UYeCKre U XUMHUYECKUE CBOMCTRA.



Bonopoa. Ocobennoctu nonoxenwus B [ICD, peakiiuu ¢ KUCIOPOIOM, TaJOTeHAMH, METAJUTAMH, OKCHUIAMH.
JIMCTWIIIMpOBaHHAs U anuporeHHas BOJA, WX MOJy4YeHHWEe M npuMeHeHue B (apmaruu. IlpuponHsie u
MUHEpaJbHbIe BOJBL. XapaKTEPUCTHKA M PEAKIUOHHAs CIOCOOHOCTh COCTUHEHHN BOJOPOAA C APYTHMH
pacpOCTPaHEHHBIMHU JJIEMEHTAMU: KHCIOPOJOM, a30TOM, YTIEpoaoM, cepoil. OCOOCHHOCTH TOBEACHUS
BOAOpoAa B COCAMHCHHUAX C CHUIIBHO U CJIaGOHOJISIpHBIMI/I cBa3aMu. MoH BOAOpOAa, MOH OKCOHHA, HMOH
aAMMOHUSI.

Jlekuua. Xumus snemeHToB [A rpynmnbsl. Xumus 31eMeHToB [1A rpynisbl.

OOm1ast XapakTepUCTHKA. XUMHUECKUE CBOMCTBA IIEIOYHBIX MeTaIoB. CoeIMHEHHS MIEIOYHBIX METAJJIOB.
PacnipocTpanenue 1 MEAMKO-OMOIOTHYECKOE 3HAYCHUE.

Xumus snementoB ITA rpynmel. OOmas XxapakTepucTuka. XHMHUYECKHE CBOMCTBA IIEIOYHO3EMETbHBIX
MeTtayuioB. CoenuHeHHs MIENTOYHO3EMENbHBIX META/UIOB. PacmpocTpaHeHne U MeIuKo-OMOJIOrHYecKoe
3HAYECHUE.

N3menenue cBoictB sneMeHTOB IIA rpynmnel B cpaBHeHun ¢ IA. XapakTepuCTUKM KaTHOHOB. HOHBI
S-METAJUIOB B BOJHBIX  pacTBOpax; DJHEpPrus TUJpaTallid  HOHOB.  buonormyeckas  pousb
S-3JIEMEHTOB-METAJJIOB B MUHEPaJIbHOM OaslaHce opranu3ma. Makpo- 1 MUKpO-S-3JIEMEHTHI.
IlocTynienue B opranusM ¢ Bonoil. JKecTKOCTb BOJBI, €OUHMIIBI €€ U3MEpPEHUs, IPEIENbl, BIUSIHUE HA
KUBBIE OpPraHuW3Mbl M NPOTEKAHHWE pEaKIUN B BOJHBIX PACTBOpaxX, METOAbl YCTPAHEHUS MKECTKOCTH.
CoenuHeHus: Kaiblys B KOCTHOW TKaHH, CXOACTBO MOHOB KaJbLIMs M CTPOHIUS, U30MOP(HOE 3aMeleHe
(mpobnema cTpoHIusn-90)
Tokcu4HOCTH COeTUHEHNH OepuIus.
XUMUYECKHE OCHOBBI MPUMEHEHUS COEAMHEHUW JHUTHS, HaTpus, Kajlus, MarHus, Kaiplus, Oapus B
MEIUIIMHE U B (hapMaItuu.

JlaGopaTopHbie padoThbI.
JlaboparopHoe 3ansitue. Jlaboparopnasi padora «Bonopoa»
[lens pabOTHI: MOTYYUTH BOIOPO, H3YUUTh €r0 CBOMCTBA.

OO6opynoBanue W peakTHBBI: ['a30MeTp, HAMOJHEHHBIH KUCIOpOIOM, ammapar Kumma, 3apsoKeHHBIA IS
MOJYYEHHUsI BOJOPO/A, IITATUBHI C JIAIIKAMHU, TOPEJIKH, TPOOUPKH ¢ MPOOKaMH M Ta300TBOJHBIMHU TpyOKaMu
C OTTSHYTBIM KOHIIOM, CTEKJISIHHbIE IWUIMHAPHI eMKocThio 200-300 My, KpHuCTaluM3aTop, CTaKaHBI
crexyisinnble, (Ha 50-100 mi1), CTEKIISIHHBIE MJIACTUHKH, CTEKJISIHHAs BOPOHKA, MOJMATUIICHOBBIN LHUIUHAD
emkocTtbio 100-200 My, DONOTEHLE, LMHK TIpaHYJIMPOBAHHBIM, KalbLMH METAIIUYECKUH, XKEIe30
BOCCTAHOBIICHHOE, aTIOMUHUEBAas CTpPYyKKa, okcua memu (mopornok), H2SO4 (1:5); HCI (1:1), NaOH
(20%); FeCl3 (pa3baBiieHHBII pacTBOP).

Xox paboTsl

OmneiT 1. [Tomyyenue Bogopoja u3 BOIbI

A. C nmomonipro IIMHKA.

b. C noMompI0 KaapIus.

B. C nomouipto Hatpusl.

OmeiT 2. Boccranosnenue okcuaa meau (1)
A. ITomyuenue Bogopoza.

b. IIpoBepka Bogopoaa Ha YUCTOTY.

B. T'openue Bopopona.

I'. Boccranosnenue meau (11).

JlabopatopHoe 3ansitue. Jlaboparopnasi padora «Ilosryuenne u cBOMCTBA S- 3J1eMEHTOB U HX
COeTUHEHUI»

Lenb paboThI: U3yYeHHE XUMUYECKIX CBOUCTB S-3JIEMEHTOB.

Xom paboThl.

Omnpit 1. OxpammBaHye IIAMEHH COJIIMU IIEJIOYHBIX U IIEIOYHO-3EMEJIBHBIX METAJIOB.
OmpiT 2. I'maponu3 kapOOHATOB M THIPOKAPOOHATOB MIEIOYHBIX METAJUIOB.

Omprit 3. [Tonyuenne CaCO3 u Ca(HCO3)2.

OmnbIT 4. CBOICTBAa HEPACTBOPUMBIX COJIEH

JlaGopaTtopHoe 3ansiTHE
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Pewenue 3amay.
JlabGopaTopHoe 3aHsiTHE
TectupoBanue.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocraBbTe M U3yUUTE KOHCIIEKT JIEKLUHI 110 pa3aey.

2. ITonroroBsTECh K JJAOOPATOPHBIM pabOTaM 10 pa3leiny: 03HAKOMBTECh C TEOPETHUECKUM MaTepHaioM IO
TeMe J1abopaTropHOW paboThl, odopmMuTe TA0OPATOPHBIM >KypHan (pabouyio TeTpaab), OTBETHTEC Ha
KOHTPOJIBHBIC BOTIPOCHI.

Tema 3. Xumus p-jiemeHToB (YK-8)
Jlexnus.
Jlekuua. Xumus snemenToB IIIA rpynnel. Xumust snemeHToB [VA rpynmsl.
OOm1ast XapaKTepUCTHKA TPYMIIbL. DISKTPOHHAs ASQHUIUTHOCTD U €€ BIUSHHE HAa CBOWCTBA SJIEMEHTOB U MX
coequHeHU. M3MeHeHne yCTOMYMBOCTH COEIMHEHUN CO CTENEHAMM OKUCIeHHd +3 u +1 B rpymnmne
p-2neMeHToB 11 rpymnmsr.

Bbop. O6mas xapakrepuctuka. [IpocTeie BemecTBa 1 UX XUMHUYECKasi akTUBHOCTh. bopunbl. CoennHenus ¢
BooposioM (OOpaHbI), OCOOCHHOCTH CTEPECOXMMHUU W TIPUPOABI CBSI3M (TPEXIICHTPOBBIE CBSI3H).
I'uppunoGoparel. [anuasl Gopa, TUAPOIU3 W KOMIUIEKCOOOpa3oBaHWe. BOpHBIM aHTUapua W OopHas
KHCIIOTa, paBHOBECHE B BOJHOM pacTBOpe. bopaTbl - MPOU3BOAHBIE PA3TUYHBIX MOHOMEPHBIX U
MMOJIMMEPHBIX OOPHBIX KUCTOT. TeTpadopar HaTpus. IHupbl O0PHOM KUCITOTHI.

KauectBeHnHas peakius Ha 00p M ee HCIOoNIb30BaHUE B (hapMalieBTUYECKOM aHalu3e. buonoruueckas poib
O0opa. AHTHUCENTUYECKUE CBOMCTBA OOpHON KHCIOTHI U €€ cosiei. AmomuHui. OOImas xapakTepuCcTHKA.
[IpocToe BemecTBO M €ro XMMHYECKast aKTUBHOCTh. Pa3HOBUIHOCTH OKCH/IA aJTFOMUHUS.

[Mpumenerne B MeaunuHe. AMQPOTEpHOCTh THAPOKcHAA. AuoMuHAThl, HOH amlOMUHHUS — Kak
KOMITJIEKCOOOpa3zoBarenb. be3BogHbIC CONMM AMIOMHUHHS M KpucTauioruaparbl. OCOOCHHOCTH CTPOCHHUS.
lanuaet. ['unpuna anromuHus u ananarsl. KBacipbl.

DU3NKO-XUMHYECKUE OCHOBEI IIPUMEHCHUSA aJIIOMUHUSA B MCAULIUHE U q)apMaum/I.

OOmrast xapakrepuctuka rpynmbl. OOmas XapakTepucTUKa yriepona. AJIOTPONUYECKHe MOAU(DUKAIIH
yriepona. Tunsl ruOpuIM3aul aToMa yriaepoja U CTPOCHUE YIIIEPOI0COAEPKAIINX MOJIEKY. YIIepo]] Kak
OCHOBA BCEX OpraHUYEeCKUX MOJIeKyl. Du3ndyeckue M XUMHUYECKHE CBOMCTBA IIPOCTBIX BEILIECTB.
AKTUBUPOBaHHBIHN yTojb Kak afcopOeHT.

VYriepon B OTpUIIATETIBHBIX CTETICHSX OKHUCIICHUS, KapOubl aKTUBHBIX METAJUIOB U COOTBETCTBYIOLIHE MM
ymesopopoasl. Yriepon (II). Oxcun yrepona (1), ero KO u OB xapakrepucTrka, cCBOCTBa Kak JUraHza,
XUMUYECKHE OCHOBBI €ro TOKCHYHOCTH. lluaHucToBOMOpOIHAsT KHUCIOTA, MPOCTHIE U KOMILJIEKCHBIE
UMaHu]Ibl. XUMUYECKHE OCHOBBI TOKCHUHOCTHU LIUAHU]IOB.

Coemunenus yrnepona (IV). Okeun yrepona (IV), crepeoxumus u nmpupoja CBsS3U, paBHOBECHS B BOIHOM
pacTBope. YroiapHasi KMCIOTa, KapOOHATHI U THIPOKAPOOHATHI, THIPOIN3 U TEPMOXUMUYIECKOE PA3TIOKCHHE.
CoenuHenus yriuepoga C rajoreHamMu M cepoil. UeThIpexXJIOpHUCThI yriepon, ¢ocreH, (peoHsl,
cepoymiepon W THokapOoHarbl. I[luaHatel w THOIMaHaThl. DuU3NUecKHWe W XHMHYECKHE CBOICTBA,
npuMeHeHue. buonorudeckas poib yriepoga. XUMHUYECKHE OCHOBBI HCIOJIb30BAHUSI HEOPTaHMUECKUX
COCIMHEHMH yIiiepoaa B MeIUIIMHE U (papMaIfim.

Kpemumit. OOmass xapakrepuctuka. OCHOBHOE OTJIMYME OT YIJIEpOoAa: OTCYTCTBUE TH-CBSI3U B
coenuHeHusX. Cunmunuabl. CoeTuHEeHUs ¢ BOAOPOAOM (CHIIaHbl), OKHCIEHUE U ruaponus. Terpadropua u
TeTpaxJjopua KpeMmHus, ruaponus. I'ekcapropocunukarsl. Kucnoponusie coenunenus. OKcua KpeMHUS
(IV). Cunukarens. Kpemueas kuciora. Cunukarsl. PacTBopuMocTh U ruaponu3. [IpupoaHbie CUIUKaThl 1
AJTIOMOCHUJIMKATBI, eoUThl. KpeMHuiioprannyeckue coenHeHn. CUIIMKOHBI U CUJIOKCAHBI.
Hcnonp3oBanne B MEOUIIMHE COCAUHEHUW KPEMHUS. OJIEMEHTBl TMOATPYIIbl repMmanus. OOrmmas
XapaKTepUCTHKA. YCTOMUHUBOCTh BOAOPOIHBIX coenuHeHuid. Coenunenus ¢ ramoreHamu tumna 1T u OlII,
MTOBEJICHUE B BOJIHBIX PACTBOPAX.

Oxcunpl. Oxenp cBuHna (IV) Kak CHIBHBIA OKUCIUTENb. AM(OTEPHOCTh THAPOKCUAOB. PacTBOpHMbIE U
HEpacTBOpPUMBbIE CONM ojoBa M cBUHLA. OB peakunn B pacTBopax. XHMMH3M TOKCHYECKOTO IEHCTBUS
COEMHEHHI CBUHIIA.



[IpuMeneHue B MeIMLIMHE CBUHEICOAep:kamux npenaparos (ceuHua (1) anerar, ceunna (11) okcun).
XUMUYEeCKHEe OCHOBHI HCIIOJIb30BAHUS COEIMHEHUH 0JI0Ba U CBUHIIA B aHalu3e (hapMIIpenaparos.

Jlexuus. Xumust anemeHToB VA rpynnbsl. XuMus 371€MeHTOB VIA rpynmnsl.

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

A3zort. OOmras xapakrepucTrka. MHOrooOpasue COeIMHEHUI ¢ Pa3IMYHBIMUA CTETICHSIMH OKUCJICHHS a30Ta.

IIpyunHa Manoll XHMMHUYECKOW aKTUBHOCTH a3oTa. Mouekyna a3ora kak Jjuradfa. CoenumHeHus c
OTpHULATEIbHBIMU CTENEHIMU OKUCIEHUs. HUTpUbI (KOBaJIGHTHBIE U NOHHBIE).

Ammuak, KO u OB xapakrepucTuka, peakiuu 3amenieHus. AMuabsl. AMMuakarbl. CBOMCTBA 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.
CoenuHeHns a30Ta B IMOJIOKUTENBHBIX cTeneHsX okuciaeHus. Okcuapl. CTepeoXxuMus U MpUpoAa CBS3H.
Crnioco6w1 monmydyenusi. KO u OB cBoiictBa. A3otucrtas kucinora 1 HUTputhl. KO m OB cBoiicTBa. A30THas
kuciora u HuTpatel. KO n OB xapakrepucrtuka. "[lapckas Bonka".

®doctop. OO6mas xapakTepucTuka. AJuioTponuueckue wmoaudpukanuu Qocdhopa, HX XUMHUECKaAS
akTuBHOCTh. Dochunpl. Dochunr. CpaBHEHHE C COOTBETCTBYIONIUMHU COCTUHEHUAMH a3oTa. CoeTMHEHUS
dbochopa B MONOKHUTETBHBIX CTEMEHsIX OKuciaeHus. [amuapl, ux ruaponus. OKCHIABL: CTEPEOXUMHUS U
MpupoAa CBs3W, B3auMoneicTBHe ¢ Bomol W crmpramu. DocdopHoBatuctas (runodocdopucras) u
dbochopucras kucnorel, ctpoerne wmojekyl, KO u OB cpoiictBa. Hudochopnas (mupodocdopHas)
kucyota. M3onomu- u rerepononudochopusie kucaorel. MetadochopHbIe KHUCIOThI, CPABHEHHUE C a30THOM
kuciotoi. [IponsBonnbie hocopHOIl KUCTOTHI B KUBBIX OpraHU3Max.

DeMeHThI NOATPYIIBI MbIIbsika. OOm1as XapakTepucTika. Bogopoaabie coeuHEeHUs! MBILIBSAKA, CYPbMBI U
BHUCMYTa B CPaBHEHUU C aMMHakoM U ¢ochunom. OmnpeneneHne Mplbsika mo merony Mapimia. CoenvHenust
MBIIIBSAKA, CYPbMbl U BUCMYTa B MOJIOKUTEJIBHBIX CTETICHAX OKUCIEHMS. ['anuapl 1 U3BMEHEHUE UX CBOMCTB
B rpynme (a3or - BucMmyT). Okcunbl u ruapokcunasl D (III) u 3 (V); ux KO u OB xapakrepucTukw.
ApcenuTtsl u apceHatsl, ux KO u OB cBoiicTBa.

Comu karnonoB cypbMmbl (I11) u BucmyTa (1), ux ruaponu3. CypbMsiHas KHCIIOTa M €€ COlMu. BucmyTarsl.
HeyctoitunBocth coenunennii BucmyTa (V). [loHSITHE 0 XUMHUYECKMX OCHOBAaX MPUMEHEHHUSI B MEIUIIMHE U
dapmaruu ammuaka, okcuaa asora (1) (3akucu a3ora), HUTpUTA M HUTpaTa HATPHs, OKCHUIOB U COJICH
MBIIIbSAKA, CYPbMBI U BUCMYTA.

XUMUYECKHE OCHOBBI HCIIOJIb30BAHUS COETMHEHUH P-3JIEMEHTOB V Irpynibl B (hapMalieBTUYECKOM aHaIn3e.
Ponp kmcnmopoma kKak OZHOTO W3 HauOolee paclpoCTPAHEHHBIX DJIEMEHTOB M COCTAaBHOM dYacTu
OOJIIIIMHCTBA HEOPraHMYeCKUX coenuHeHUH. (OCOOEHHOCTH AIIEKTPOHHOM CTPYKTYphl —MOJICKYJIbI
Kucnopoaa. XuMH4YeCKasi aKTUBHOCTh Kuciopoaa. Monekymna O2 B Ka4eCTBE JIMTaH/1a B OKCHTEMOTIIOOHHE.

O30H, CTepeoXUMHs U MIPUPOAA CBsI3el. XUMHUYECKasi aKTUBHOCTh B CPAaBHEHUHU C KUCIOPOJOM (peakiusi ¢
pactBopamu nonuaoB). Knaccudukarus KUCIOPOIHBIX COCTUHEHUA M UX OOIME CBOWCTBA (B TOM YHCIIE
OMHaApHBIC COCAMHEHUS: CyNEPOKCHIIbI (TUIIEPOKCHUIBI, HAIMEPOKCHIBI), TIEPOKCHUIIBI, OKCHJIBI, O30HHIBI).
Bomopona nmepokcun H202, ero KO u OB xapakrepucTtuka, npumMeHeHre B meauuuHe. CoenuHeHus
kucyiopoaa ¢ ¢propom. bronorudeckast ponb Kuciopoaa. XUMHUIECKHE OCHOBBI PUMEHEHHSI KUCIOPOIa H
030Ha, a TAK)KEe COCMHEHU KUCIOPOAa B MEIUIIMHE U (papMaIiim.

Cepa. OOmas xapakrepuctuka. CnocoOHOCTH K oOpaszoBaHuio romoreneii. CoequHEHHs cephl B
OTpHLATENbHBIX cTeneHsax okucieHus. Ceposomopoxa, ero KO u OB coiictBa. Cynb(puasl METanaoB U
HEMETaJUIOB, MX pacTBOPUMOCTb B Boxe W ruapoiu3. [lomucynedpuabi, KO u OB xapakrepucruka,
YCTONYUBOCTb.

Coenunenus cepel (IV) - okcun, xJopua, XJIOPUCTBIA THOHMJ, CEPHUCTasl KHUCIOTa, CYIbQUTH H
runpocynbhurel. Ux KO u OB cBoiictBa. BoccraHoBnenue cynb(QUTOB J0 AUTHOHUCTONW KHUCIOTHI H
IUTHOHUTOB. B3ammopeiicTBue cyabpuUTOB ¢ cepoil ¢ oOpasoBanueMm THOCYIb(daToB. CBoiicTBa
THOCYAb(ATOB: pPEaKUUs C KUCIOTaMH, OKHCIUTEIsIMH (B TOM 4YHCIEe C HOIOM), KaTHOHAMHU -
KOMILTIeKcooOpa3oBatensiMu. [1omuTHOHATHI, 0COOEHHOCTH MX CTPOEHUS M CBOMCTBA.

Coenunenus cepsl (VI) - okenn, rekcadropu, cyabGOHWIXIOPUA. CYIb(OYPHIXKIOPU, CEepHasi KHCIOTa U
ee mpousBoaHbie - cynbdarel, KO u OB cBoiictBa. Oneym. IlupocepHast kuciota. IlepoxcomucepHsie
KHUCJOTHI ¥ coNi. OKUCIUTENbHBIE CBOMCTBA MEPOKCOCYIb(ATOB.
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buonornueckass poib cepbl (Cylb(QruApwiIbHBIE TPYNNbl U AUCYIb(QHUIHBIE MOCTHKH B Oenkax).
XUMHUYECKHE OCHOBBI IPUMEHEHHUSI CEphl U €€ COCAMHEHUH B MenuiuHe, (hapManuu, GpapmManeBTHIeCKOM
ananmusze. 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 COCIMHEHHUSIMHU CEPHI).
buonornyeckas possb ceseHa.
Jlekims. Xumus snemeHtoB VIIA wu VIIIA rpynm. PasButume xumudeckoil M (apMarieBTUYECKOi
IIPOMBIIIIEHHOCTH U OXpaHa OKpYXKarollel Cpeibl.
p-anementsl VII rpynmel (ramorensl) OOmiast xapakrepuctuka rpymnmbl. OcoOble cBoiicTBa (Topa Kak
HanboJee 3IEKTPOOTPHUIIATEIILHOTO dieMeHTa. lIpocThle BemecTBa, WX XUMHYECKash AaKTHBHOCTD.
CoenuHeHus rajoreHoB ¢ BogoponoM. PactBopumocts B Boae; KO u OB cBoiictBa. MonHble u
KOBAJICHTHBIE TaJIUbI, UX OTHOLICHHUE K ACUCTBUIO BOJBI, OKHCIUTENCH 1 BoccTaHOBUTENNEH. CIOCOOHOCTD
¢dbTopuaMOHa 3aMeIaTh KUCIOpo (HalpuMep, B COSAMHEHHUSIX KpeMHHU). [ aoreHn1-MoHbI KaK JIUTaH/bl B
KOMIIJIEKCHBIX COEOUHEHMSIX. ['ajoreHbl B IOJIOKUTENBHBIX CTENEHAX OkuciaeHuss. CoenuHeHus ¢
KHMCJIOPOZOM U JpYyT ¢ ApyroM. B3auMonelcTBUE rajoreHOB C BOJAOW M BOIHBIMU PAaCTBOpPaMHU IICIIOYEH.
Kucnoponusie KUCIOTHI XJIOpa M UX COJM, CTEPEOXUMUS U NPUPONA CBS3eH, YCTOHYUBOCTH B CBOOOIHOM
COCTOSIHMM U B pacTBopax, usmeHenne KO u OB cBoICTB B 3aBUCHMOCTH OT CTENIEHU OKHMCIIEHUS T'aJIOreHa.
XJ0pHas U3BECTh, XJIOpaThl, OpoMaTkl U HoAaThl U UX CBOMCTBA. buonoruueckas pons ¢pTopa, Xjaopa, Opoma
u Hoxa. I[loHaTue o XMMH3ME OAKTEPHLUMIHOTO NEHCTBHS Xjiopa W Hoxa. IIpuMeHeHue B MeauuuHE,
CaHMTapuU U (papMaluy XJIOPHOM M3BECTH, XJIOPHOM BOIBI, MPENApaTOB aKTUBHOTO XJIOpa, HOAA, a TakkKe
COJISTHOM KHCIIOTHI, PTOPUIOB, XJIOPUIOB, OPOMUIOB M HOTUIOB.
p-anementsl VIII rpynmel (Gmaropomubie Tas3el) OOmas xapakrepucThka. DHU3MYECKHE W XUMHUYECKUE
cBoiicTBa Omaropomubix razoB. CoeauHeHUs O1aropoxHbIX ra3oB. lIpuMeHeHue OIaropomHBIX Ta30B B
MEAMLINHE.

JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansitue. Jlaboparopnasi padora «Kucaopoa. Cepa. I'aiorensn»
ens pabotsr: 1. U3yunTh XUMHUECKHE CBOMCTBA KHCIOPOAA M €T0 COSAMHEHUHN
2. 3yueHne XMMHUYECKHX CBOMCTB CEpBI U €r0 COSANHEHUH.
3. 3HAaKOMCTBO ¢ JJaOOPaTOPHBIMH CIIOCOOAMU TTOTYYCHHS KUCIOPOIa U COSAMHEHUHN CePhl
[TpuGops! u peakTussl: 1. JJabopaTopHslii ITaTHB, TPOOUPKH, MUIIETKH, CHIUPTOBKA, JIEpKaTelb IS
poOUPOK, JIONATOUKa, JIy4nHKa, cinukH. 2. [lepmanranar kanus (TB.), pacTBOp MepMaHranara kanus, 3% u
30% pactBop H202, nuokcua maprasua, AUXpoMar Kajius (Hachlll. pacTBOP), HOAU Kajlusl, CepHas
KucioTa (pa30. pacTBOp), KpaxMaJbHBIN KIIEHCTep, HUTpaAT cepedpa, pacTBOP aMMHUaKa, a30THAsl KUCIIOTa
(xoH11.), cepa, Xxaopun Oapus, cyabpua HaTpus (PacTBOP).
Xon paboThl.
OmneiT 1. [TomyyeHnue u cBOCTBA KUCIOpOAA
OmnpiT 2. Katanutuueckoe pa3iiokeHHe MepoKCUIa BOI0poaa
OnbiT 3. OKUCIUTENBHBIE CBOWCTBA IEPOKCHIa BOJOPOAA
OmnbiT 4. BoccTaHOBUTENIbHBIE CBOMCTBA MEPOKCHIA BOAOPO/IA
OmnsIT 5. BoccTaHOBUTENIBHBIE CBOMCTBA CEPBI
OmnpeiT 6. BoccTranoBUTENbHBIE CBOMCTBA CEPOBOAOPOIA.
OmeiT 7. BoccTaHOBHUTENBHBIE CBOMCTBA PACTBOPA JUOKCHIA CEPHI M CYJIb(PUTA HATPUS

OmnpiT 8. Pa3nuunas pacTBOPUMOCTH Ccyb(uTa u cyibdara 6apus B kucinore. 6apust u OnbIT 9. Trocynbdar
Hatpus - [lonydenue Tnocynbgara HaTpHsL.

JlaGopaTopHoe 3ansitue. Jlaboparopuasi padora «IlosryueHue u cBoiicTBa coeqMHeHHid Oopa U
AJTIOMHHHUD)

ens pabotsr: 1. U3yunTh XUMHUECKHE CBONCTBA AJTIOMUHUS U €T0 COSAMHEHUH.

[TpuGops! u peaktussl: 1. llITatus, mpodupku, nepxkarenb Juisg NpoOUpoK, BoAsHas O6aHs, 2. Hurpara
cepebpa, cynbdara Meau, cynbpara aTIOMUHUS, XJIOPUAAa MEIN; CepHas KUCIoTa (KOHII.), BOJa,
¢denondranenH, 2 H. pacTBOPHI COMSTHOM, CEPHOM M A30THOM KUCIIOT, TUIPOKCHIA HATPHS,
KOHIIEHTPUPOBAHHBIE KUCJIOTHI: COJISIHAs, CEpHAst U a30THAsI; aJIOMUHUEBAs (oJbra.

Xon paboTsl
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OmepiT 1. I'maponu3 Terpabopara HaTpHsL.

Omprt 2. [Tomydyerre OOPHONU OPTOKUCIIOTHI.

OmnpiT 3. [lonmyueHne MaIopacTBOPUMBIX OOpaTOB

OnriT 4. B3anMopaeicTBUE aJJIOMUHUS C KUCJIOTaMU

OmneiT 5. PacTBOpeHUE atOMUHUS B BOZHOM PacTBOPE LIEIOUH.
OnbIT 6. Bnugaue XJ10p-noHa Ha KOPPO3UIO ATTFOMUHHMS

Omnpit 7. Conu antoMUHUSL.

JlabopaTopHoe 3ausitue. JlaboparopHas padora. «IlosyyeHne u cBOMCTBA coeJUHEHM 3j1eMeHTOB IV
A rpynnbi»

Lenpb pabotsl: 1. M3yyeHne XUMHUYECKHX CBOMCTB yIJIeposa, KPEMHHUsI, 0JI0BA, CBUHIIA M UX COCTUHECHUH.

[Tpubops! u peaktussl: 1. [IpoOupkH, MUTIETKH, MITATUB, TA300TBOAHAS TPYOKa, KOJI0a, CTEKIISTHHAS
MaJIoyKa, CIIMPTOBKA, JAepKaTelb sl MPOOHUPOK, 2. BomHbie pacTBOPHI Xiopuaa Oapus, cyabdara IHHKa,
xyopuaa xxenesa (II1), kapbonara HaTpwusi, cuiMkara HaTpus, xjaopua onosa (I1), nepmanranara kamus,
CEPHOM KHUCIIOTHI, COISTHOM KUCITOTHI (pas0.), a30THON KUCIOTHI (pa30.), THAPOKCHIA HATpUs, Cyabduia
HATPUS, MOJIH/IA KaJIWsl; M3BECTKOBAs BO/IA, KapOOHAT aMMOHUS (TB), KOHIIEHTPUPOBAHHAS COJISIHASI KHACIIOTA,
MeTaJTHYeCKU IMHK, okcua cBuHIa (11).

Xox paboTsl

OmnpiT 1. Conu yrojibHOM KUCIIOTHI

OmnpiT 2. [Tonyuenune kapOOHATOB

OnbIT 3. ['Maponu3 cuiamkara HaTpust

Omnpit 4. [TomyueHne «HeOpraHMYECKOIo caiay

OnebIT 5. 'maporens U THAPO30JIb KPEMHUEBON KHCIOTHI

Ompit 6. [TomyyeHue 010Ba BOCCTAHOBJICHHEM ITUTHKOM

Omneit 7. CBolicTBa 010BA.

Omnerit 8. I'mapokeun onosa (11).

OmeiT 9. [Tomyvenue u cBoiicTBa ruapokcocranHara (1) marpus

JlaGopaTopHoe 3ansitue. Jlaboparopuasi padora. IlonyuyeHue u cBoiicTBa coelMHEHNH a30Ta

[ens pabotser: 1. U3y4nTh XUMHYECKUE CBOWCTBA COCTUHEHHI a30Ta.

2. 3yunth XMMHYeCKHUE CBOICTBA ocdopa U ero COeAMHEHU.

[TpuGops! u peaktussl: 1. [IpoOupku, ciupToBKa, AepKaTellb A MPOOUPOK, MUNIETKH, JONaTo4Ka,
KaresbHasi BOPOHKA, ra300TBOIHAS TPYOKa, XUMUYECKH CcTakaH, koi0a, Oymara (IOJ0CKH), TaKMyCOBast
OyMaxkka, (GUIbTpoBasibHas OyMakKa, CTEKIITHHAS MAJI0YKa, TyYHMHKA, CIIMYKH, YHUBEpCAIbHas
MHAMKaTOpHas Oymara, mrarus. 2. Jluxpomar kaiaus (Cyxoii), cofsiHasi KUCIO0Ta (KOHIL. ), CEpHasi KUCIIOTa
KOHIICHTPUPOBAaHHAs M pa30aBieHHast (2H), HOAUT Kasus (pacTBOp), HOAU Kanus (CyXoi), XJIOpUI HATPHst
(cyxoif), xsmopua HaTpus (pacTBOp), IEPMAHIAHAT Kalusl (PacTBOP), JJAKMYC, METHJIOPAHK, KyCOUYEK MarHus
(wnu IMHKA), HUTpAT cepedpa (pacTBop), Opomu kanus (Cyxoit), OpoMua Kanus (pacTBOp), XJIOpHIa
xenesa (III) (pactBop). Bonusie pactBopsl pocdara Harpus, ruapodocdara narpus, muruapodocdara
Hatpus, cynbdata xenesa (I1I), ponannna kamuss KSCN, xmopuna 6apust, COISTHON KHCIOTHI, a30THON
KHCJIOTBI, YKCYCHOM KUCIIOTBI, THAPOKCUAA AaMMOHMSL.

Xon paboTsl

Omneit 1. [Tonyyenne ammuaka

OmnmwiT 2. BoccTraHoBHUTEIBHEIE CBOMCTBA AMMHAKa

OmnbiT 3. OTHONIEHUE COJIEH aMMOHMS K HAarpEBaHUIO

Omnsit 4. 'maponus conelt aMMOHHUS

Omerit 5. [Momyuenne okcuna azota (I1)

OmngiT 6. CBOMCTBa a30THOM KMCJIOTEHL.

OnriT 7. B3anMonenicTBUE a30THOU KUCIIOTHI ¢ HEMETAJIIAMU
OnpiT 8. OKUCIIUTENBHBIE CBONCTBA a30THOM KHCJIOTEI.
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OmnpiT 9. [TonydyeHue u cBOMCTBA A30TUCTON KUCIIOTHI.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. CocraBbTe M U3yUUTE KOHCIIEKT JIEKLUH 110 pa3iey.

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

Tema 4. Xumus d-zsiemenTos (YK-8)
Jlekumus.
Jlexuus. OOmas xapakrepuctuka sneMeHToB d-6moka. DnemenTsl [1IB rpynmsl. Onementst [VBrpynmnsr.
PacnpocTpanenHocTs B nipupone u cBoiictBa [IpumeHnenne B MeauuuHe. XUMHUs 3J€MEHTOB VB rpymnmsl.
PacnipocTpaHeHHOCTbH B IIPUPOAE U CBOMCTBa MeauKo-OnoIornyeckoe 3HauYeHHe.
Jlekuua. Xumusd snemeHToB VIB rpynnsl. Xumusd anemenToB VIIB rpymnmsl. Xumus anementos VIIIB.
PacnipocTpaneHHOCTB B IPUPOIE M CBOMCTBA MeMKO-OMOIOTHYeCKOE 3HAUCHHE.
Xumus snementoB VIIB rpynmer. O0mast xapakTepuCcTHKa 3JIEMEHTOB. PacripocTpaHeHHOCTh B MPUPOJE U
ceoncTBa. Mapranen, Texnenuid, peauil. buosornueckas pojib U IPUMEHEHUE B MEAULIVHE.
Xumus snementoB VIIB. OO0mas xapakTepucTHKa 3JIEMEHTOB. PacnpocTpaHeHHOCTh B MPUPOAE U
cBoiictBa. JXKene3o. Kobansr. Hukens. buonormueckast poib v IpUMEHEHHE B MEIUIIHHE.
Jlekuua. Xumusd snemenToB B rpynnsl. Xumus anemenToB [IB rpynisl.
OOmrast xapakTepuUCTHKa 3JEMEHTOB. PacmpoCTpaHeHHOCTh B Tpupoae u cBoiicTBa. Menb. Cepebdpo.
3osioTo. bruonornyueckas poyib 1 IPUMEHEHUE B MEIUIIMHE.
Xumusi snementoB [IB rpymmel. OO6miast xapakrepuctuka rpynnbl. [{uak. OOmas xapakTepHCTHKA,
XUMHMUYECKasi aKTHUBHOCTh mpocToro BemectBa; KO wu OB xapakrepuCTHKa COCIMHEHUW IIMHKA.
KommnekcHble coennHenns nuHka. KommiekcHas nmpupona HUHKOCOAEpXKAaIuX (PEPMEHTOB U XUMHU3M HUX
NeNCcTBUS. XUMHYECKHE OCHOBBI MPUMEHEHHsI B MEIUIIMHE U B (papManuu coeauHeHu# muHka. Kagmuii u
€ro COEeIMHEHUs B CPAaBHEHUM C aHAJIOTMYHBIMU COCOUHEHHSMH LMHKA. PTyTh. OOmIas xapakTepHCTHKa,
OTJIMYUTEIIbHBIE OT IIUHKA U KaJMUsl CBOWCTBA: MOHM>KCHHAS] XMMUYECKasi akTUBHOCTh MPOCTOTO BEILECTBA,
KOBAJIGHTHOCTh 00pa3yeMbIX CBsI3€l ¢ MSTKMMHM JIMTaHAaMU, 0Opa30BaHUE CBA3M MEXKIy aTOMaMH PTYTH.
Oxkwucnenne pryTd cepoil W azorHod kucioror. Coemunenus pryta (I) m prytu (II), mx KO u OB
xapaktepuctuka, cnocoonocts prytu (I) u pryru (II) k¥ KomrekcooOpazoBaHu0. XUMHU3M TOKCHYECKOTO
JNEUCTBUSA COCIUHEHUN KaIMHSl M PTyTH. XHUMHYECKHE OCHOBBI NPUMEHEHHUS COEAUHECHHI pPTYyTH B
MeIuITMHE U (hapMaluu.
JlabopaTopHbie padoThI.

JlaGopaTopHoe 3ansitue. JIaboparopuasi padora «IlosnyuyeHue U cBOiicTBA COeIMHEHNH MAPTaHIA)
«IlosryyeHue ¥ CBOMCTBA COeIMHEHU XPOMa)
ens pabotsr: 1. M3ydyeHne XUMHUUECKUX CBOMCTB COCTMHEHUI MapraHia. 2. M3yyeHne XumMmuaeckme
CBOMCTBA XpOMa U €r0 COCTMHEHUM.
[TpuGops! u peaktussl: 1. llITaru, mpoOUpKH, MUIETKH, CTEKIISTHHAS NAJI0YKa, MUKPOILIIATeb, CIUPTOBKA,
npoOupkoaepkarens, 2. PactBop comu mapranma (II), amomunameBas (onbra, 2 H pacTBOp THAPOKCHIA
HaTpus, 2 H pacTBOP CEPHOM KUCIOTHI, pACTBOPHI XpoMaTa Kajusi, KapOoHaTa HaTpus, Cylb(puaa aMMOHUS,
cynbara mapranua (II), pactBop nepmanranara kanus, cyibGut Hatpus (kp.), 10%-HOro pactBop
MepoKCUa BOAOPOAA, STHIIOBKIN cnupT. luxpomar amMmMmoHus (Kp.), pacTBOPHI XpoMaTa 1 Ouxpomara Kajus,
xJiopuaa OGapus, HUTpara CBUHIIA, HUTpaTa cepeOpa, MOAMAA Kanus, Kpaxmal, 2 H pacTBOp T'MJIPOKCHIA
HaTpHs, 2 H PACTBOP COJITHOW KHCIJIOTHI, 2 H pACTBOP CEPHON KHUCIIOTHI, COJISTHAsI KUCII0Ta (KOHII. )
Xona paboThl
OmnmiT 1. Boccranosnenue conu Mapranma (1) anromuauem
Omert 2. I'mapokeun mapranma (II) u ero cBoiicTsa
Omnpit 3. [TomyueHne HEKOTOPBIX MAJIOPACTBOPUMBIX cojeil mapranua (1I).
OmnpiT 4. [Tonnyuenue okcuaa xpoma.
Omnprt 5. [lomydenue u cBolicTBa rugpokcuaa xpoma (I11).
OmnpIT 6. XpoMaTsl 1 OUXpOMaThl. a) MePexo XpoMaTa Kajaus B OMXpomar.



OmnpiT 7. [TonmyueHne MaopacCTBOPUMBIX XpOMaToB Oapusi, CBUHIIA U cepedpa.
OmpiT 8. OKHCIUTETBEHBIE CBOMCTBA XPOMATOB. a) OKHCIICHUE UOIH 1A KaJIHS.

JlaGopatopHoe 3ansitue. JlaboparopHasi padora «IlosryueHne u cBOMCTBA CoeIMHEHMH XKee3a,
K00abTa N HUKeIs». «IloydyeHne u cBOMiCTBAa COeAMHEHUI MeIN U cepedpa»

IHosryyenue u cBoiicTBa coefuHeHni djaemMeHToB 1B rpynneny

Iens paboTHI: HCCIIEIOBAaHUE CBOMCTB METAJIOB CEMEICTBA JKelie3a, ME/IH; TMOTyUYeHNEe U UCCIIeIOBaHNe
CBOMCTB COCIUHEHNH JKeje3a, KoOaabTa M HUKEI.

Xon paboThl

OmnpiT 1. B3aumonelicTBie METaIOB ¢ KUCIOTaMU

Ompit 2. [Tomydenue u uccieaoBaHue CBOUCTB THaApokcuaoB xenesa (II), kobansra (I1) u aukens (1) 1.

Omnpit 3. Oxkucnutensubie cBoiicTBa Co(OH)3 1 Ni(OH)3

OmnpiT 4. OKHCIIUTETFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA coequHenni xene3a (I1) u sxenesa (I1I)
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. CoctaBbTe M M3yUNUTE KOHCHEKT JIEKIUHI 10 pa3aey.

2. IlonroroBsrech K 1aOOPATOPHBIM pabOTaM MO pa3lelny: 03HAKOMBTECh C TEOPETHUECKUM MaTepHaioM IO
TeMe JnabopaTopHOil paboThl, odopMuTe IAOOPATOPHBIM >KypHan (pabouyio TeTpaab), OTBEThTE Ha
KOHTPOJIbHBIE BOTIPOCHI.

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

1 cemectp
*  TeKylMi KoHTpoIsb — 50 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KakapIid
* npemuanbHble 6amiel — 10 6amioB
* OTBeT Ha ’Kk3aMeHe: He Ooinee 30 OamioB

Pacrnipenenenne 6aJiioB 10 3aaHHSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeAECHNS 3aHATUS U OLIEHKH

Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO

MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl

1. Benenue B 3ammuTa 16 Brmmonusiercs 8§ nabopaTopHbIXx paboT, Ha 3alIUTY KaXIOW U3
o0m1yro xumuio. |naboparop KOTOPBIX OTBOAMTCSA 2 Oasa.
TeopeTnueckue |[HBIX padOT 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
OCHOBBI XUMHUH 00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€301acHOCTH.

Banel 3a 3aIMTy CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOMoAeHUEM
NpaBWI TEXHUKH O€30IacHOCTH W MpaBHWIbHOE OQOpMIICHHE
nabopaTtopHO# paboThl B paboueii TeTpaau

1 Gamn - 32 OTBET Ha KOHTPOJBHBIA BONPOC K JaboparopHOH padoTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeuHs
BONPOCOB K JabopaTopHOi paloTe; eciau CTYOEHT JaeT Ha Hero
MOJHBIA BEpPHBI OTBeT, Haumcusercss | Oamr, ecaum  OTBET
HETpaBUJILHBIN UK OTCYTCTBYeT — () GaioB)




Pemenne 8 [IpenycmotpeHo BeimonHenue 4 3amad mo 2 Oamma. Ha pemienue
3aja4 3aaaun otBoauTCA 10 MUHYT.
3amaun Ui pelIeHus BbIaloTCs 3apanee. Ha 3aHsTun npenonasarens
3aJlaeT CTYyACHTY OJIHY 3a/lauy U3 BBIJAHHOT'O 3apaHee MepeyHs.
Pemenue xotopoit cBOIUTCA K:
- OAPOOHOMY OTBETYy Ha MpPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
- K M3JIOKEHUIO MaTepHaa 1o ONpeneIeHHON TEMaTHKe.
2 Gayuta — CTYOEHT pelini 3a1ady 0e3 omrOoK 1 HeJOUETOB,
1 Ganna - CTYAEHT AOMYCTHII NIPH PELICHNH 3a/1a41 HEA0UET;
0 GamnoB — 3agaya pelIeHa HEMPAaBUJIbHO WM K PEIICHHUIO 3aJayH
CTYAEHT HE IPUCTYIINII.
TecTupon 10 Tect cocrout u3 10 3amanHuil. 3a KaxAbI MPaBWIBHBIM OTBET IO
aHue(KOoH CTYIEHT monrydaeT 1 6amr.
TPOJIBLHBI
i cpe3)
Xumusd Pemenne 10 [IpenycmoTpeHo BeimonHeHue 5 3amad mo 2 Oamma. Ha pemienue
S-2JIEMEHTOB 3aja4y 3aga4u oTBOAUTCA 10 MUHYT.
MIEpUOANYECKON 3amaun IS pelIeHus BbAaloTCs 3apanee. Ha 3aHsTun npenonasarens
CHUCTEMBI 3aJlaeT CTYACHTY OJIHY 3a/lauy U3 BBIJAHHOT'O 3apaHee MepeyHs.
Pemenue xotopoit cBOIUTCA K:
- TOAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
- K M3JIOKEHUIO MaTepHala 1o ONpeneIeHHON TEMaTHKe.
2 Gayuta — CTYOEHT pelini 3a1ady 0e3 omurOoK 1 HeJOUETOB,
1 Ganna - CTYAEHT AOMYCTHII IPH PELICHUH 3a/1a41 HEA0UET;
0 GamnoB — 3ajaya pelIeHa HENPAaBUJIBHO WM K PEIICHHIO 3aJayH
CTYJEHT HE IPUCTYNNI
3amuTa 4 Breimmonnsercst 2 nabopaTopHBIX pa0OThI, HA 3alIUTy KaxaoH U3
naboparop KOTOPBIX OTBOAMTCSA 2 Oasa.
HBIX paboT 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
Banel 3a 3Ty CyMMHUPYIOTCS CIEAYIOIINM 00pa3oM:
1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
NpaBWI TEXHUKH O€30IacHOCTH W MpaBWIbHOE OQOpMIICHHE
nabopaTopHOl paboTHl B paboueii TeTpaau
1 Gamn - 32 OTBET Ha KOHTPOJBHBINA BONPOC K JaboparopHOH padoTte
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC M3 MEpeuHs
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
MOJHBIA BEpPHBI OTBeT, Haumcusiercss | Oamr, ecam  OTBET
HETpaBUJILHBIN UK OTCYTCTBYeT — () GaioB)
TecTupon 10 Tect coctout u3 10 3aganmii. 3a KaKABIH TPaBUIBHBINA OTBET CTYACHT
aHue(KoH momydaet 1 6am.
TPOJILHBI
i cpe3)
Xumus 3amuTa 8 Brmonasiercss 4 nmaGoparopHble pabOThI, Ha 3aIUTy KOTOPBIM
p-d37eMeHTOB  |maboparop OTBOAUTCS 2 Oajia.
HBEIX paboT 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMIOTHEHHE C

00s13aTeNbHBIM COONIOICHIEM MTPABHII 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 Ha KOHTPOJBHBIA BOMPOC K J1aboparopHOit paboTte
(mpemonaBareNib 3aJ1a€T OJWH KOHTPOIBHBIA BOMPOC W3 TEpPEuHs
BOIPOCOB K JaboparopHOil paboTe; eciu CTYJCHT JaeT Ha HEro
MOJHBIA BEpHBI OTBeT, Haumcnsercs | Oamr, eciadm OTBET
HETIPaBUILHBIN WM OTCYTCTBYET — O OauioB)
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4. Xumus 3amura
d-snemenToB |mabopatop
HBIX paboT

Breimonusiercs 2 naboparopHble paboTbl, Ha 3alIUTy KOTOPBIN
OTBOIMUTCS 2 OaJuIa.

3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOTIOICHUEM TPaBUII TEXHUKH Oe30MacHOCTH. basl
3a 3aIUTY CYMMHPYIOTCSI CIEAYIOIINM 00pa3zoM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
NpaBWI TEXHUKH OE30IacHOCTH W MpaBWiIbHOE OQOpMIICHHE
naboparopHOl paboTHl B paboueii TeTpaau

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)

5. IIpeMuansHbIC OaITHI

10

JIOTOTHUTEIbHBIC TTPEMHAIbHBIC 0aJIIbl MOT'YT OBITh HAYHCJICHBI:

- IOCTOSIHHas aKTHMBHOCTb BO BpEMS MPAKTHUYECKHX 3aHATHH — 5
0aJIIoB;

-BBINTOJIHEHUE MHAWBUIYAIbHBIX 3aJaHUH MOBBIIIEHHONW CJIOXKHOCTH —
5 6amioB

6. OTBeT Ha DK3aMEHE

30

0 OamuTOB — HEPABWIIBHBIC OTBETH Ha BCE BOMPOCHI OmyeTa (OIeHKa
«HEYIOBJIETBOPUTEIBHO») / OTKA3 OT OTBETA Ha OMJIET

1-14 GamroB — CTyOCHT IOMYCTHI B OTBETAaX Ha BOIPOCH Omiera
rpyOble  OIMMOKH W  MHOXXECTBCHHBIE HETOYHOCTH  (OIICHKA
«HEYJIOBJICTBOPUTEIIHLHOY)

15 ©amoB — CTyAGHT pacKpBUI OCHOBHBIE BOIIPOCHI U 33/1aHUs Oniera
Ha OICHKY «YIOBIICTBOPUTEIHLHOY;

16-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OmeTa Ha OIICHKY «XOPOIIIO»

25-30 6amIoB — CTYICHT PacKphUl OCHOBHBIC BOTIPOCHI M 3aJaHUS
Ousera Ha OIEHKY «OTIHYHO

7. Hroro 3a cemecTp

100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPaJAULIMOHHYIO YEThIPEX0aUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OtnuyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

3amura JadopaTopHbBIX padoT

Tema 1. BBenenue B 0011yto xuMuro. TeopeTuueckue OCHOBBI XUMUHN

JlaGopaTtopHasi pabora «XuMHYecKOe paBHOBeECHE»

Hesab padoThl: M3y4UuTh (haKTOPHI, BJAMSIONIAE HA CMeLleHne XUMHYECKOT0 PABHOBECHSI.
IIpu6ops! 1 nocyna: xumuyecku crakan Ha 100mi1, 4 npoOupKH B IITAaTHBE.

PeaktuBbl u maTepuaJbl: xuopun xkeje3a (III) FeCl3 (0,001 1 u Hachiur.); ponanua kaausa KSCN

(0,001 1 1 HachIIL.).
Xon padoTsbl

1. CmelieHne XUMHUYECKOTO pPaBHOBECHS ITPU U3MEHEHNN KOHLIEHTPALMH pearupyomnux BEeIECTB.
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B crakane cmemars o 10 mi 0,001 1 pactBopoB xnopuna xenesa (I1I) FeCl3 u ponanuna xamms KSCN.
Hanmcats ypaBHeHHE 3TOI 00paTuMOii peakiuy U BHIPAKEHNE KOHCTAHThI PABHOBECHS.

[Tomy4yeHHBII pacTBOp pa3iuTh MOPOBHY B 4eThlpe npoOupku. B mepByio mnpoOupky 100aBUTH
KOHIIEHTPUPOBAHHOTO pacTBopa xyopuaa xene3a (III), Bo BTOpylo - KOHLEHTPUPOBAHHOTO pPacTBOpa
pOAaHuAA Kanus, B TPETHIO - KPUCTALUTMUECKOTO XJIOpUIa Kajlus, a YeTBEPTYIO NPOOUPKY OCTaBUTH IS
cpaBHeHMsI. CpaBHUTH IIBET JKUAKOCTEH B mpoOupkax. [lo M3MEHEHHI0 MHTEHCUBHOCTU OKPACKU CIENIaTh
BBIBOJI O CMeEIICHHWH paBHOBecHsA. OOBSICHUTHP M3MEHEHHWE OKpPAacKHM pacTBOpa HAa OCHOBAHMHU 3aKOHA
neiictBust Mmacc. CMECTUTCS JIM paBHOBECHE NPU pa30aBIEHUH MTOTYyYSHHBIX PacTBOPOB?

3amura Ja00paTopHoil padoThI

1. 3anoaHUTE J1a0OPATOPHBIH KYpHAJ: OMUCATh X0 BHITIOIHEHUS paboThl, ypaBHEHHS PEAKIIUH.

2. Ilocrne BBITIONHEHUS TA0OPAaTOPHOI pabOTHI BHECTH B JIAOOPATOPHBIHN KypHAI HAOTIOACHHS M BBIBOJIBI 110
MIPOBEJICHHBIM OIIBITaM.

Penrenne 3apau

Tema 1. Beenenue B o01yto xumuio. TeopeTHueckre 0CHOBBI XUMUHU

1. MaccoBas noms xjgopuaa HaTpus B pusnonorudeckom pactBope cocrasisieT 0,88 %. PaccuuTaiite
MossipHyto koHIeHTparuio NaCl B aTom pactBope B Imageons/m, ecnu mimoTHOCTh pactBopa 1,005 r/m.
2. Paccuurars pH pactBopa, B 500 cM3 kotoporo pactBopeHo 2 r NaOH.

3. B mequnuHcKoi npakTuke yacto nonb3yrores 0,9%-upiM pactBopoM NaCl (p = 1 r/mi). Beruucaure:
TUTP ATOTO PAcTBOPA B I/MOJIb.

4. BerauciuTe: MOJSIPHYIO KOHLIEHTpALUIo B Imageoss/i, eciii Ha TUTPOBAHUE UCCIIEyEMOT0o pacTBOpa
oobemoM 2,0 mu1 monwto 3,0 mut 0,02 H. pactBopa NaOH.

TecTupoBanme

Tema 2. XuMus s-3JIeMEHTOB MEPUOANYECKON CUCTEMBI
1. XI/IMI/I‘-IGCKaSI AKTUBHOCTH IICJIOYHBIX MCTAJIJIOB C pOCTOM HOpSIILKOBOFO HOMepa 3JICMCHTA

2. YKaxuTe XapaKTepUCTUKH, OTMHAKOBBIE JJIs BCEX LIEIOYHBIX METAJJIOB
a) YUCJIO BAJICHTHBIX 3JIEKTPOHOB

0) cHIIbHBIE BOCCTAHOBUTEIIbHBIE CBOWCTBA

B) pajnlyc aToMa

I') YUCJIO SHEPTETUUYECKUX YPOBHEN B aTOME

3. Harpuit MOKHO MOJTYyYHUTh

a) NpY B3aUMOJEHCTBUY TUAPUJA HATPHUS C BOLOH

0) 2IEKTPOIU30M PACTBOpA XJIOPHIA HATPUS

B) DJIEKTPOJIM3a paciulaBa XJIOpHIa HaTpuUs

T') BJIEKTPOJIU30M pacilyiaBa THIPOKCHIA HATPHS

4.3 IIpomexxyTouHast aTTeCTAlUS 110 AUCIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunossblie Bonpocskl 3k3amena (OIIK-1, YK-8)
1. MonHast cBsI3b. 3aBUCHMOCTb CTPOEHHS KPUCTAIUIOB OT pa3MEPOB MOHOB. MeTaimnueckast CBA3b.

2. Mexmonexynspasie Ban-nep-BaanbcoBsl cBsi3u. O0bsicneHue (pa3oBbix mpeBparieHuii. Bomopomnas
cBa3b. OOBSICHEHNE aHOMAJIBbHBIX CBOMCTB BOBI.

3. I3MeHeHre SHTAIBIINU KaK XapaKTepUCTUKA SHEPTreTUKU XMMUYECKUX MTpeBpalleHnii. 3akoH [ecca.
Pacuer TernoTsl mporecca o TerioTaMm 00pa3oBaHus U TEIJIOTaM CrOPaHUs XMMUYECKUX COCTUHEHHI.

TunoBble 3axanus s sk3amena (OIIK-1, YK-8)



He npenycmorpeno

4.4. Illkana orieHUBaHMsI IPOMEKYTOUYHOU aTTECTALIUU
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Jeckpuntops! (ypOBHU) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrinm
TOCTYOKCHHSI pe3YJIbTaTa)

OIIK-1 OTnuuHO  aHanu3upyer  (akTopsl  BPEJHOTO  BIUSHHUS — HA
KHU3HEICATETLHOCTh JJIEMEHTOB Cpelbl OOUTAaHUS (XMMHYECKUX
AJIEMEHTOB U UX COCTUHEHHI)

«OTIIUYHO» VK-8 0O
(85 -100 6aJIJIOB) TIIMYHO MPUMCEHACT OCHOBHBIC METOABI HCOPraHUYCCKOr0 aHam3a

JUIS  pa3pabOTKH, WCCIICIOBAHUNA W OKCHEPTHU3BI JICKAPCTBEHHBIX
CPEJICTB, JICKAPCTBEHHOTO PACTHTEIBHOTO CHIPhS W OHOJIOTHYECKHX
00BEKTOB

OIlIK-1 Xopomio  aHanmu3WpyeT  (AKTOpbl  BPEAHOTO  BIHMSHHS  Ha
KHU3HEICATCTBHOCTh JJIEMEHTOB CpeIbl OOUTAHUS (XUMHUYCCKHX
AJICMEHTOB M UX COCIUHCHUIN)

«XOopouIo» VK-8 X
(70 -84 6.':1J'IJ'IOB) Opo1I0 MpUMCHACT OCHOBHBLIC MCTOAbl HCOPIraHUYCCKOI'0 aHain3a

Ul pa3paboOTKH, HCCIEAOBAaHMNA U OSKCIEPTU3bl JIEKApCTBEHHBIX
CpeIICTB, JIeKapCTBCHHOFO paCTI/ITeJIbHOFO CBIpBSI nu GI/IOHOFI/I‘ICCKI/IX
00BEKTOB

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

«YHOBIIETBOPHTENBHO» g v
(50 - 69 GaioB) TIOBJIETBOPUTEIBHO MPUMEHSET OCHOBHBIE METOABI

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

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

(menee 50 6ammoB)  |VK-8 He mpuMeHSET OCHOBHBIE METOIbI HEOPTaHMYECKOrO aHAIM3a IS
pa3paboTKH, UCCIENOBAHUI U DKCIEPTU3h] JTeKAPCTBEHHBIX CPEJICTB,
JIEKAPCTBEHHOTO PACTUTENIBHOIO CHIPhS U OHOJOIUYECKHX 0OBEKTOB

5. MeTonnueckue ykazaHusi AJisl 00y4al0IUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leiabl M TEMbl H3ydaeMoOi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YyeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue IUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJII OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:



- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JUTEPATYPHI;

- IPYU CAMOCTOATEILHOM U3YYEHHU TE€OPETUYECKOU TEMBI CAeNaTh KOHCIEKT, UCIOb3Ysl PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomennanuu 1o pabore ¢ Hay4HOM U yueOHOM TuTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYThIE TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

3amura 1a00paTopHbIX padoT

Brimonnenne nabopaTopHbIX pabOT JaeT CTYACHTaM BO3MOXXHOCTh ITO3HAKOMHUTBCS C METOAUKOU
NPOBENEHUS] HAyYHBIX MCCIIEOBAaHUM, MPUOOpPaMU M TEXHHKOH SKCIEPUMEHTa, METOAaMu 00paboTKH
PE3yIaBTaTOB HAOIIONCHU.

J151g BBIIOJTHEHUSI TaOOpaTOpHOM paboThl 00yUaroIeMyCcs PEKOMEHIyeTCsl IPEABAPUTENILHO O3HAKOMUTHCS C
TEOPETUYECKUMHU CBEICHUSMHU, H3IOKEHHBIMH B y4€OHO-METOAMYECKOM IMOCOOWU M JOTOJIHUTEIbHBIX
UCTOYHMKAX, MPU BBIMOJIHEHUU PaOOTHI ClIeA0BaTh PEKOMEHIOBAHHOMY MOPSIKY BBIIOJHEHHUS padOThHl U
yKa3aHUAM IperojaBaTesis, coOmoaarh TeEXHUKY 0e30MacHOCTH, coepkaTh pabouee MECTO B YUCTOTE U
OepeXHO OTHOCHTHCS K oOopymoBaHuto. JlaboparopHas paOoTa CUMTAETCS MOJHOCTHIO BBITOJHCHHOW M
CIaHHOM TOJIBKO TOCJIE €€ 3alUTHI.

[Tpu BeIMOMTHEHUHM Ta0OPATOPHBIX PAbOT y 00ydaronuxcsi GOopMUPYIOTCSI HABBIKM KOMaHIHOM padoTHI,
MEXJINYHOCTHON KOMMYHHUKALIUH, JIMJEPCKUE KAaYeCTBa.

Pewenue 3amau
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Pemenne 3amad — caMOCTOSITENBHBIA TPYH CTYIEHTA, KOTOPBIA CHOCOOCTBYET YIITyONEHHOMY H3YUYCHHIO
npoiinenHoro marepuana. llens paGoThl - MpoBepka CHEHUATbHBIX 3HAHUNH IO MPOIIEHHBIM TeMaM.
OcHOBHBIE 337a4M BBHIMOJIHAEMON pPabOTHI: 3aKpEIJICHWE MONIYYEHHBIX paHee TEOPETUUYECKHX 3HAHHIA;
BbIpa0OTKa HABBIKOB CaMOCTOSITEIbHON palboThl, BBIACHEHHE MOATOTOBICHHOCTH CTYACHTa K Oymyluei
npakTudeckoit padore. [ToAroTOBKyY K pelIeHHIO 3aa4 clelyeT HaYMHATh C TIOBTOPEHUSI COOTBETCTBYIOIIETO
pa3znena ydeOHHKa, y4eOHBIX MOCOOMH MO JaHHOW TeMe M KOHCIIEKTOB JIGKIMH, NMPOYUTAHHBIX paHee.
[Tpuctynarh K BBITOJHEHUIO PaOOTHI 06€3 M3yUeHHsI OCHOBHBIX IMOJIOKEHUH U TIOHATHI HayKH, HE CIEIyeT,
TaK KaK B 3TOM CJIy4ae CTy[EHT, KaK IIPaBUJIO, INIOXO OPUEHTUPYETCA B MaTepualle, He MOXKET OTTPaHUYUTh
CMEXHBIE BOINPOCHI M COCPEAOTOYUTh BHHMMAHHE HAa OCHOBHBIX, IIE€PBOCTEIEHHBIX MpodiieMax
paccMarpuBaeMoil Temsl. I10 cBoeMy copepIKaHuUIO 3a7a4a JOJKHA B IIOJTHOW MEpe PacKphIBaTh IIOHUMAHKE
CTYACHTOM HU3y4€HHOM TEMBI, II0Ka3aTb, 4YTO OH B JOCTAaTOYHOM CTEIEHU OBIANEI TEOPETHUYECKUMHU
OCHOBaMHM U MOXKET aJIeKBAaTHO NMPUMEHSATH CBOM IO3HAHMS B CBOCH OyayIiel MpakTHUeCKOU AEeATEIbHOCTH.

TecTtupoBanue

Tectsl sBRsIOTCS A(PQPEKTUBHBIM CpeACTBOM o00yueHHs. TecTHMpoBaHHE TO3BOJNSAET IyTEM IOHMCKA
MPaBUJIBHOTO OTBETa U pa30opa JOIMYyIIEHHBIX OMIMOOK JIydllle YCBOUTh TOT WM MHOM Marepuai. TectoBas
cucTeMa IpeIyCMaTpUBaeT BOMPOCHI / 3alaHMsi, Ha KOTOpbIE HEOOXOOMMO JaTh OAMH WM HECKOJBKO
BAapUaHTOB IMPABUJIBHOIO OTBETAa M3 MPENJIOKEHHOTO CIHCcKa oTBeToB. IIpu momcke orBeTa HEOOXOIUMO
MPOSIBISATh BHUMATEIBHOCT.

[Ipexne Bcero, ciaeayeT UMETh B BUAY, UTO B IMpEJIaraéMOM 3aJaHUU BCeraa OyJeT OIUH NMpaBWIBHBIA U
OJIMH HEeTIPaBWJIbHBIN O0TBET. Bcex mpaBMIIbHBIX UJIM BCEX HENPABUIBHBIX OTBETOB ObITH HE MOXKeT. Hepeako

B BOIIPOCE YK€ COACPKUTCA CMBICIOBas IIOJCKA3Ka, YTO IIPABWIBHBIM SBISETCA TOJIBKO OJUH OTBET,
MO3TOMY IIPU €TI0 HAXOXKIEHUH MTPOIOJIKATH NalbHEHIIINE TIOUCKHU YKe He TpeOyeTcs.

Bonpocsl B Tectax MOryT ObITh OOOOIIEHHBIMH, HE 3aTparuBarh KaKUX-TO JAETajeil, B 3TOM ciydae
HEOOXOIMMO HAaWTH OTBET, KOTOPBINA SIBIISCTCS BEPHBIM IO CYIIECTBY, 0000IIaeT Kakoe-Tudo MOHATHE,
pacKkpbIBaeT mpolecc M T.I. TecToBble 3aJaHUsl CTPYNIMPOBAHBI MO TeMaM Yy4eOHOH AWUCIUIITUHBI.
KonnuecTBO TeCTOBBIX BONPOCOB/3alaHUM MO KaXI0H TeMe ONpeAesIeHO TakK, YTOObI OBITh JOCTAaTOYHBIM
JUISl OEHKH 3HAHUU 10 BCEMY MPOWUIEHHOMY MaTEepHAILYy.

6. YueOHO-MeTOnM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. XKomuun A.B. O6mas xumus : yueOHuk. - 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 : YUEOHHUK M NPAKTHKyM AJs By30B. - MoOCKBa:
FOpaiit, 2021. - 357 c. - Tekcr : onekrponneri // DBC «IOPAUT» [caiir]. - URL:
https://urait.ru/bcode/469132

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. TroxaBkuna 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. TwokaBkuna H.A., baykoB FO.U., 3ypabsu C.D. buoopranmueckas Xxumus : y4dyeOHUK. - MockBa:
I'SOTAP-Menua, 2020. - 416 c. - Teker : anexkrponnslii // ObC «KoHCynbTaHT CTyAeHTa By3a U MEIBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970454152.html

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

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

c. - Tekcr : onexrponnsiii // OBC «KoHcynsranT crTyneHTa By3a u MenaBys3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970456002.html
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6.3 VHbIC HCTOYHUKHU:
1. Hayunas snexrponHas 6ubnuoreka Poccuiickoi akageMun eCcTeCTBO3HaHUS - Www.monographies.ru
2. IlpaBoBoii caiit Koncynsrantllmtoc - http://www.consultant.ru
3. Poccuiickas HanmoHanbHass OnoInoTeka - www.nlr.ru
4. CrnioBapu W SHIMKJIONIEANU OHJANH - http://dic.academic.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IpynmnoBbIX W HWHIAWBHUAYAJbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U IIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHus: 11 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecrneYnBaroIe TEMaTHYECKHE 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

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. OBC «KoHcynbTaHT cTyaeHTa»: KouleKuuu: MenunuHa. 3npaBooxpaHeHHe. ['yMaHUTapHblE HAyKH . —
URL: https://www.studentlibrary.ru

2. Dnexrponnas oubmmoteka TI'Y. — URL: https://elibrary.tsutmb.ru/
3. Hudporoii 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 snexkrponnas 6ubmuorexka eLIBRARY.ru. — URL: https://elibrary.ru
7. Poccuiickas rocynapcTBeHHas onbnmoreka: odunuanpabiid caidt. — URL: https://www.rsl.ru

yIeKTpPOHHAS HH(POPMALIMOHHO-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
MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



