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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OK-7 Crioco6HOCTh K caMOOpraHu3aIii 1 caMo00pa30BaHUIO
OIIK-2 CrocoGHOCTh HCHOJIB30BaTh SKOJIOIMYECKYI0O TPaMOTHOCTh M 0a30Bble 3HaHUS B oOmactu (¢

XUMHUH,

HayK O 3emyie W OHOJIOTMU B IKU3HEHHBIX CHUTYaIUsX;

MNPOrHO3UPOBAThL IMOCICACTBUA

HpO(I)eCCHOHaHBHOﬁ ACATCIBHOCTU, HCCTHU OTBCTCTBCHHOCTD 34 CBOU PCHICHUA

1.2 Buns! u 3a1a4u IpoeCCUOHANBHON A€ATEIbHOCTH O AUCLUUIUINHE:

- HAYYHO-HCCICO0BATCIbCKaA

- HAYyYHO-HCCJICAOBATCIILCKAA ACATCIbHOCTD B COCTABC I'PYIIIbI

- HOATOTOBKA OOBLEKTOB U OCBOEHHUE METOIOB UCCIIENOBAHUS

- y4acTMe B TPOBEICHHM JAOOPAaTOPHBIX U TIOJNEBBIX OHOJOTMYECKUX HCCIEAOBAHUNA IO 3a]

METOAUKE

- BBIOOpD TEXHMYECKUX CpPEACTB M METOJOB pPaboThl, paboTa Ha H3KCIEPUMEHTAJIBHBIX YyCTak
MOATOTOBKA 000PYIOBAHUS

- aHaJM3 TIOIy4aeMoW IMOJeBOW W JaboparopHOW OHoNornyeckol MH(OpMAMKU € HCHOIB30]
COBPEMEHHOM BBIUUCIUTEIIBHON TEXHUKH

- COCTaBJIEHHE HAyYHBIX JIOKJIAJI0B U OMOIMOrpaMueckux CrucKOB MO 3aJaHHOM TeMe

- y4acTHue B pa3pabOoTKe HOBBIX METOAMYECKUX MOAXOI0B
- y4acTHe B MOJrOTOBKE HAyYHBIX OTYETOB, 0030pOB, MyOIMKALIMi, TATEHTOB, OPTaHU3aIMH KOHpEp

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH COPMHUPOBAHBI CIICAYIOIINE

KOMIICTCHIINU

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTHYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 111
(hopMHUPOBaHUs TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

3HaHUSA U YMEHHsI, HEOOXOAUMBIC TSI POPMUPOBAHHMS
TPYJOBOTO JICHCTBHS / KOMITETCHIINU

OK-7 CnocoOHOCTB K
CaMOOpraHU3aLuH U
camM000pa30BaHUIO

3HACT ¥ MOHUMAET:

- (pu3moOTHUECcKHe OCHOBHI OPTaHU3aIlNH PEXKIMa TPY/a;
- METOIWKH CTAaTUCTHYECKHX HCCIIEAOBAaHUI, METOIUKU
pacuéra nokasareiei.

YMeet (criocoOeH IPOIEeMOHCTPHUPOBATH ):

- OpraHM3OBBIBATH pabodyee MECTO W TpPYH COIIIACHO
TpeOOBaHUSAM HAYYHOW OpPraHU3alNU TPYA;

- paboTarb ¢ nH(pOPMALIUEH.

Bnageer:
HaBBIKAMH CO3aHHSI MYJIBTHMEIUHHBIX Ipe3eHTAITUH,
OCHOBAaMH JIOKJIaJa TAHHBIX B ayJUTOPHH.

OIIK-2 CriocobHOCTB
WCTIOJIb30BATh
IKOJIOTUYECKYFO
TPaMOTHOCTE U 06a30BBIC
3HaHUA B 001acTU (DU3UKH,
XUMUH, HAyK 0 3eMJie U
OHOJIOTHH B YKH3HEHHBIX
CUTYaITUsIX;
MPOTHO3MPOBATH
MOCJIEACTBUS CBOEH
podheccHoHaIbHOM
JeSITeIIbHOCTH, HECTH

3HaeT ¥ MOHUMAET:

cucreMy (QYHAaMEHTAIBHBIX PAa3leIoOB  XUMHUYECKUX

MOHSITUH.

YMeer (criocoOeH IPOIeMOHCTPUPOBATH ):

WCIIONIB30BaTh B TIO3HABATCIIBHONW W TPOdeCcCHOHATBHON
JesITeTbHOCTH 0a30Bble 3HAHUS B OOJNIACTH XMMHYECKUX
HayK.

Bnaneer:




OTBCTCTBCHHOCTDH 3a CBOU

peuieHus

CBOOOZIHO ¥ TPAaBWUIBHO TIOJNB30BAaThCS XMUMHUYECKOU
TEPMHUHOJIOTHEH.

1.4 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OK-7 CriocoOHOCTH K caMOOpraHU3aluy 1 caMo0Opa30BaHUIO

No
n/n

HanmenoBanme
JMCIUATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3U

®dopma oOyueHus

Ounas
(cemecTp)

314([5]6

AmnartoMus u
MOPQOITOTHS
pacTteHuit

AmnatoMus u
(hU3HONIOTHS YETIOBEKa

Beenenue B
MIPOCKTHYIO
JIeITETLHOCTD

Teo6oTanuka

3o0morust
0€eCITI03BOHOYHBIX

3oo1orus
[M03BOHOYHBIX

MunoBanmmonHas
JKOHOMHKA U
TEXHOJIOTHYECKOE
MIPEANPUHUMATEIHCTB
0

Wudbopmaruka u
nH()OPMAITOHHEIE
TEXHOJIOTUU

MukpoOuosorus ¢
OCHOBaMU
BUPYCOJIOTHH

10

MonexynapHast
Oouosorus

11

IIpakTuka o
MOJTY4YEHUIO
poheCCHOHATTLHBIX
YMEHUH U OIIbITa
poheCcCHOHATTLHOU
JeSITeIbHOCTH

12

Ilpennunnomuas
MPaKTHKA

13

CucremaTnka
pacTeHui

14

dusnka

15

duznonorus
pacTeHui

16

ITutonorus u
TUCTOJIOTHS

17

OKoIoTrUs




OIIK-2 CiocoGHOCTB UCITOJIB30BATh SKOJIOTMYECKYIO TPAaMOTHOCTh U 0a30BbIC 3HAHUS B O
Gu3MKM, XUMUU, HayK O 3emiie U OWOJIOTMM B IKU3HEHHBIX CHUTYyalUsX; MPOTHO3H]
MOCJIEZICTBUS CBOEH MpodeCcCHOHANBHOM 1eATeIbHOCTH, HECTU OTBETCTBEHHOCTH 34 CBOU
pelieHus

Ne HaumeHoBaHue ®opma 00yueHus
w 01%12;?;?0“1;“ Ounas
ME3KIHCIHILIHHADHBIE |— gceMZCTpé -
CBA3U

1 [Teoboranuka +

2 [Teorpadus T

3 [Teonorus +

4|ITouBoBesieHHE T

5 |®uznka +

6 [Oxonorus i

2. MecTo nucuuiuiaabl B cTpykrype OII 0akasaBpuara:

JucrunnnHa «XUMHS» OTHOCHTCS K 0a30Boil uwactu ydeOHoro miaHa OIl mo HampaBieHHIo
noarorosku 06.03.01 - buonorus.

JuctunnuHa «Xumus» u3ydaercs B 1 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 48
Jlexnuu (Jlexiun) 16
Jlaboparopnsie (J1a6. pab.) 16
[Tpakruueckue (Ilpakt. pad.) 16
CamocrositensHas padota (CP) 60
3auer -
3.2.ConepxaHue Kypca:
No Haspanue Bun yuebnou DOpMBI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
O|]0O0|[0O0]|O
1 cemectp
1 OcHoBHBIE JlaboparopHsbie
XUMHUYECKHE paboThI
TOHSITUS U 1 4 |2 6
CTEXHOMETPUIECKUE
3aKOHBI
2 CrpoeHue aroma. 1 - 2|16 TectupoBanue




3 Ilepuonnueckuin TectupoBanue
3aKOH. 1 i > |6
Ilepuonnueckue
byHKIUH.

4 XuMu4eckast CBSI3b. TectupoBanue;
MexMmorekynspHoe | ) ) 3 JlomarHss
B3alMOZECHCTBHE. CaMOCTOSITENIbHAS

pabora

5 OHepreTuka KontponbpHas
XUMHUYECKHX 201 -12] 8 pabora;
pEaKLHIA. TectupoBanue

6 CxopocTh peakiuii. JlabopartopHbie
XUMHYECKOE 4 21128 paboThI
paBHOBECHE.

7 PactBopsl. Teopus JlaGoparopHsie
aneKkTpoauTHueckoit | 3 | 6 | 2 | 10 paboThI
JUCCOLMALIH.

8 JucnepcHbie JlabopartopHbie
CHUCTEMBI. pabotsl; JlomamHss

3| 4| o | g | camocTodrenshas
pabora;
KonTponbHas
pabora

Tema 1. OcHOBHbIE XMMHUYECKHE NMOHATHUS U cTexuoMeTpudeckue 3akoHbl (OK-7)
Jlekuus.

OcHOBHBIE TIOHATUS XUMUU. ATOM. Monekyna. XuMAYEeCKU 371eMeHT. M30TONMHbBIA COCTaB XMMHYECKHUX
aneMeHToB. [IpocToe W clOXKHOE BEImIECTBO. XHMHUYECKas peakuuss XHUMUYECKUWA SKBUBAJICHT.
OKBHBaJICHTHAs Macca.

OCHOBHBIE THUIIBI CTPYKTYP HEOPraHUYECKUX coelrHEeHUN. OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI. 3aKOH
sKBUBANIEHTOB. Hectexnomerpuueckue coeuneHus. J{ambToHUIb 1 OEpTOILITHIBL.

IIpakTH4eckoe 3aHATHE.

Jlabopatopnass  pabora 1. Texnumka Oe30mMacHOCTH B XHMHYECKo Jraboparopun. OOopymoBaHue
XUMHUYECKOM J1abopaTopuu.

[{enp: 3HAKOMCTBO C TIpaBWJIAMU TOBEACHUS B XMMHUYeCKou Jraboparopun. Oxpana Tpymna. ObopymnoBanue
XUMHUYECKOM JTabopaTopuu 1 ero Ha3HadeHue. Buasl xuMuueckoit nocynbl. HarpeBareabHbie MpruOOpHI.

Jlabopatopnas pabota 2. [IpreMbl 1 METOBI PaOOTHI B XUMHYECKOU JTJa00paTOpuu

Lenb: HayuyUTHCSI HEKOTOPBHIM MpUEMaM M MeTojaM paboThl B XMMHYECKOH JlabopaTopuu (B3BEIIMBaHHUE
TBEP/BIX BELIECTB, PACTBOPEHHE, (PMIBTPOBAHNE, BEITAPUBAHNE, BHICYIITHBAHUE).

OOopynoBaHMe M pEaKTHBBI: CMECh XJOpHJAa HATpUsl M TECKa, BOAA IMCTHJUIMPOBAHHASA, LIMATElb,
XMMUYECKUI CTaKaH, IITAaTUB C KOJBIIOM, OyMaKHBIA (DUIBTP, BOPOHKA, YAlllKa JJIsi BBIMIAPUBAHUS, BECHI
TEXHUYECKHUE.

[IpakTyeckoe 3aHATHE.

1 Hcropust pa3BUTHS M OCHOBHBIE IOJIOXKEHMSI AaTOMHO-MOJIEKYISPHON Teopuu. OCHOBHBIE 3aKOHBI
XUMUU. [ paHULIBI IPUMEHUMOCTH MTOHATUS «MOJIEKYJIa».

2 Pa3mepbl aTOMOB U MOJIeKysl. Macca aToMOB M MOJIEKYJl B a0COJIOTHBIX U OTHOCUTENBHBIX CIMHHIIAX.
Moinb. DKBUBAJIEHT Pa3JIMYHbIX BELECTB.

3 IlonsTus "XUMHUYECKHN IeMEHT" U "pocToe BemecTBo'". M3oTonsl. AmoTponus.
4 IlpuMeHeHHEe OCHOBHBIX 3aKOHOB CTEXMOMETPHH IIPU PELICHUU PAacUETHBIX 3ajad.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Ilenb: 000OMMTHL W 3aKpeNmuTh M3YYEHHBIH Marepuan 00 OCHOBHBIX IMOHSTHUSX, 3aKOHaX XMMHHU U HUX
B3alMOCBSI3H.



Ilepen pemeHueM 3agay, TECTHUPOBAHMEM, PEKOMEHAYETCS BbIyYUTb OCHOBHBIE IIOHSATHS U
CTEXMOMETPUUECKUE 3aKOHBI, MX MaTeMaTHYECKOE BBIPAKEHHE. YMETb BECTH OCHOBHBIE pacueThl IO
XMUMHAYECKUM (OopMysiaM, ypaBHEHUSM PEeaKkIMi Ha OCHOBE 3aKOHOB CTEXMOMETpUH. [t 3TOro Heo6x0 MmO
popaboTaTh TEOPETUUECKHI MaTepHua: KOHCIIEKTHI JIEKIIUN, pEKOMEHIyEMYIO JTUTEepaTypy.

Tema 2. Ctpoenne atoma. (OIIK-2)

Jlekumus.
CocraB sigpa aroma. M3orombsl m m300apbel. PamnoakTuBHBIC 37€MEHTHI M WX pacnaa. VckyccTBeHHas
paanoakTUBHOCTH. [IoHATHE O AAEPHBIX peakuusx. DHeprusl aTOMHOTO siipa U ee ucroib3oBanue. [lonsatue
0 paIualMOHHO-XUMHUYECKUX peakuusx. OcoOEHHOCTH XMMHMH DPaJIMOAKTHUBHBIX 31eMEHTOB. Peakuuu c
y4acTHEM MEUEHBIX aTOMOB.
Uctopus pa3Butus npeacTaBieHuil o ctpoeHun atoma. Teopusi bopa. BonHoBast Teopusi CTpoeHHs aToMa.
JIBoricTBeHHas mpupoza deKTpoHa. [[puHIun HeonpeneIeHHOCTH.
[TonsiTe 00 AMEKTPOHHOM OOMaKe. DJIEKTPOHHAS IIOTHOCTh. PanuanbHOE pacmpeneneHue 3JIeKTPOHHOM
IUIOTHOCTH OKOJIO siipa aroMa BOAOPOAa B OCHOBHOM U BO30Y)KIIEHHOM cocTosHUAX. [loHaTne o pamuyce
aroma. KBaHTOBbIE yuClla KaK XapaKTEpUCTHUKU COCTOSHHS DJIEKTPOHA B aTome. s-, p-, d-, f-31eKTpoHsbI.
[TonsiTHSA: SHEPreTHUECKU ypOBEHb, MOMYPOBEHb, IEKTPOHHBIN CIIOW, AJIEKTPOHHAs 000J0YKa, aTOMHAas
opoutans (AO). Ilpunnun Ilaynmm u eMKocTh 37eKTpOHHBIX obomodek. [IpaBuno XyHma u TOpsIOK
3aMoJIHEHUsI aTOMHBIX opOuTaineil. CTpoeHHe 31eKTPOHHBIX 000J04YeK aToMoB 3eMeHTOB. [lonsiTHe 00
3¢ deKTHBHOM 3apsjie Sapa aToMa. DKpaHUPOBAaHUE 3apsia ANEKTPOHAMH.

IIpakTnyeckoe 3aHsATHE.
IIpakTHueckoe 3aHsTHE.
1. [ToBTOpEeHME TeOpeTHUECKOTO MaTepraia 1o Teme «CTpoeHne aroMa» B (popMe IBPUCTHUCCKON OECeIbI.
2. Pemienne npaktuueckux 3agaHuil mo reme «CTpoeHue atomay
3. TectupoBanue

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
Llenp cucTemMaTu3upoBaTh U 3aKPENHUTh M3YYEHHBIH MaTepuaa O Pa3BUTHUHM NPEICTaBICHUNH O CTPOECHUU
aroma. PexomeHpanuu: W3y4dTh TEOpeTUUYECKU Marepuan (KoHcmekT Jekmmid, YMK, pa3zmenst
pPEKOMEHAYeMOM TUTepaTyphl).

Jlnst perieHust 3aa4, MOATOTOBKY K TECTHPOBAHUIO HEOOXOAMMO UMETh MPEACTABICHUS O CTPOSHUH aroMa
U KOPILyCKYJISIPHO-BOJIHOBOM IIPUPOJE 3JIEKTPOHA; 3HAaTh KBAaHTOBBIC YHMCJIA W IPUHLHUIBI 3aIIOJHEHUS
AIIEKTPOHAMU aTOMHBIX OpOUTaNeH.

Tema 3. Ilepnonnyeckuii 3axoH. [lepuoguueckne pynknun. (OIK-2)
Jlexknus.
[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema. OcoOEHHOCTH 3alONHEHHS 3JIEKTPOHAMHM ATOMHBIX
opburtaneit u GopMHUpOBaHHE MEPHUOAOB. S-, pP-, d-, f-3MEMEHTBI U UX PACIONIOKEHUE B MEPUOAMYECKOM
cucreme. ['pynmsl. Ilepuonbl. [maBHble W moOOYHBIE MOATPYMIBL. [paHUIBI NEPUOAMYECKON CHCTEMBI.
Paznuunbie hopMbl TAOTUI] IEPHOIUIECKON CUCTEMBI.

[lepuonnyHocTh CBOMCTB atoMOB. Pannycel aromMoB 1 MoHOB. MoHM3amonHble noteHuamsl.. CpoacTBo K
anekTpoHy. IloHsTHEe 00 3MEKTPOOTPUIIATEILHOCTH 3JIeMEHTOB. [lepHOAMYHOCTh XMMHUYECKHX CBONCTB
AJIEMEHTOB, TPOCTHIX BEIIECTB M XUMHUYECKHX COeIMHEeHU. buorennsie smeMeHThl. Kpyrosopor
OMOTEeHHBIX XHMHUYECKHX DJIEMEHTOB.

IIpakTH4eckoe 3aHATHE.
1. ®ponTanpHas 6ecena mo teme «llepuoandeckuii 3akoH. [lepuoaudeckre GyHKITUN.
2. Pemenue npaxkrudyeckux 3aganuii mo reme «llepuonamueckuii 3akoH. [lepuonuueckue GyHKIUN.
3. TectupoBanue

3ananus AJ51 CAMOCTOSITEILHOI padoThI.



[enb: cucreMaTu3upoBaTh, 3aKpPENHUTh H3YyYECHHBIM Marepuai. g pemeHus 3amad, IMOATOTOBKE K
TECTUPOBAHUIO, KOHTPOJIBHOU paboTe HEOOXOMUMO MOBTOPHUTH (DOPMYTHUPOBKY MEPUOIUYECKOTO 3aKOHA
JA.. MenneneeBa, 3HaTh NPUHLHUIBI MMOCTPOCHUS NEPUOIUYECKOM CUCTEMBI XUMUYECKHUX DIIEMEHTOB,
CTPOEHHUE DIIEKTPOHHBIX O00O0JOYEK aTOMOB; yMETh MPOTHO3UPOBATh XMMHUYECKHE CBOWCTBA AJIEMEHTOB
HCXOJS U3 UX MOJIOKEHUS B IEPUOJUYECKON CUCTEME.

Tema 4. Xumnueckas cBsizb. MexkmosiexyJasipHoe Bzaunmopaeiicreue. (OIIK-2)

Jlekumus.
OcHOBHbIE OCOOEHHOCTH XMMHUYECKOTO B3aMMOAECHCTBHS M MEXaHHU3M OOpa30BaHUS XUMHYECKOH CBS3H.
HacpimaemocTs 1 HampaBIIEHHOCTh XMMHUYECKOM CBsA3M. KBaHTOBO-MeXaHMYECKas TPAKTOBKA MEXaHHM3Ma
0o0pa30BaHUs CBA3HM B MOJIEKYJIE BOIOPO/A.
OCHOBHBIE THUIBI XMMHUYECKOM CBSI3M: KOBAJCHTHAsl, MOHHasg, MeTamuyeckas. OCHOBHbBIEC MOJIOKECHUS
teopun BaneHTHBIX cBsizeld (BC). OcobGeHHOCTH 00pa3oBaHUs CBS3€H IO JOHOPHO-AKIENTOPHOMY
MexaHu3My. MHOTOLIEHTPOBAasi CBS3b.
BaneHTHOCT XMMHMUYECKHX 53JI€MEHTOB. KOOpPIMHALIMOHHOE YHCIO XUMHUYECKH CBSI3AHHOIO aToMa Kak
XapaKTEepUCTHUKA, JOMOJHAOMIAs BaJeHTHOCTh. OJMHOYHBIE M KpaTHblE CBA3U. [|- U []-CBA3M -
Pa3HOBHUIHOCTH KOBAJIEHTHBIX M MOJISIPHBIX CBsA3el. Konn4uecTBEHHbIE XapaKTEpUCTUKN XUMUUECKUX CBSI3EH
(TOpsAIOK, PHEpPTHUs, JUIMHA, BAJCHTHBIA YyTOJ, CTENEHb MOHHOCTH). DGh(EKTHUBHBIC 3apsabl XUMHUYECKH
CBSI3aHHBIX aTOMOB U CTENEHb MOHHOCTH CBs3H. J[MMONBbHBII MOMeHT cBsizu. KoHuenius rubpuan3anuu
aTOMHBIX OpOMTaNel M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJd W HOHOB. BnusiHue oTTankuBaHUS
AIIEKTPOHHBIX AP Ha MPOCTPAHCTBEHHYIO KOHPUTYyPALIUIO MOJIEKYJI.
Jlokanu3oBaHHBIE M JAEJIOKAIM30BAHHbIE CBs3U. Jlenokanusanus [-3JIEKTPOHHON IUIOTHOCTH B MOJIEKYJIE
OeH3omna, rpaduTe, HOHAX KUCIOPOJICOAEPKAIMX HEOPTAHUYECKUX KUCIIOT.
Cunbl  Ban-nep-Baansca. OpueHTallMOHHOE, WHAYKIMOHHOE W JUCIEPCHOHHOE B3aUMOJCHCTBUA.
Bonoponnas cBsi3b.
Kpucrannuueckoe coctosHue BemiecTBa. PakTopbl, ONpENEAIONIAE TEMIEpaTypy IUIABICHHS HOHHBIX,
aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAJUIOB.
3aBUCUMOCTh  (PU3UYECKUX CBOWCTB BEIIECTB C  MOJICKYJISIPHOH  CTPYKTypOH OT  XapakTepa
MEKMOJIEKYJISIPHOTO B3aUMOJEHUCTBUS. TeMriepaTypsl IJIABICHUS W KUIEHHUS B PsAaxX BEIIECTB CXOJHOTO
cocTaBa, OOpa30BaHHBIX OAJIEMEHTAMU OJHOW moArpynmnbl. TemaoTel (a3oBBIX MepexonoB. BnusHue
BOJIOPOJTHOM CBS3M Ha (PM3MUECKHE CBOMCTBA BEIIECTB C MOJICKYJSIPHON CTPYKTypoi. OO61re 0coOeHHOCTH
(bu3NYECKUX CBOMCTB MOJIEKYJISPHBIX KPUCTAJUIOB B CPAaBHEHUH C MOHHBIMU M aTOMHBIMHU KpHCTaJIJIaMH.
Crenenp okucieHus. OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

IIpakTH4eckoe 3aHATHE.
1. ®ponTanpHas O6ecena Mo Teme « XuMU4ecKast CBsI3b. MEXMOJICKYIISIPHOE B3aUMOJICHCTBHE.
2. PelieHne npakTUYECKUX 3aaHul 10 TeMe «XUMHUYecKas CBs3b. MeKMOJIEKYISIPHOE B3aUMOJICUCTBHUEY.
3. TectupoBanue

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
ens: Cucremaru3upoBarh, 3aKpeNUTh H3yYCHHBIH Martepuai. [IpopaboraTh TeopeTHdYecKuil marepual,
HEOOXOIMMBIN JIJISl PEIICHMsI 3aJJaHUi, TECTOB, TIOJTOTOBKH K KOHTPOJIbHON padote. HeoOxonumo moHumMarh
MPUPOY M 3HATh XapaKTEPHbIE CBOMCTBA KOBAJEHTHOW, MOHHOM M METAJUIMYECKOM BOJOPOJHOM CBSA3U U
MEKMOJIEKYJISIpDHBIX cwilax Ban-nep-Baanbca; 3HaTh KBaHTOBO-XMMHYECKUE METOJbI ONMUCAHUS CTPOCHUS
MOJIEKYJI; UMETh MPEACTABICHUS O BIUSHUM, KOTOPOE OKa3bIBa€T TMOpUIM3allUsl aTOMHBIX opOuTasneil Ha

MPOCTPAHCTBEHHYIO CTPYKTYpPY MOJIEKYJI U HOHOB; UMETh MOHSATHE O MOJISIPU3YEMOCTH aTOMOB, MOJIEKY] U
HOHOB.

Tema 5. Jnepreruxka xumnueckux peakuuii. (OIIK-2)
Jlexknus.

Xumudeckas cucTeMa. BHyTpeHHss JHeprus cucTeMbl. l3MeHeHWe BHYTPEHHEW OJHEpPrMM B XOAC
XUMUYECKUX MIPEBPALICHUMN.



[Tonsatue 06 oHranbmuu. COOTHOLICHHE SHTANBIIMM M BHYTPEHHEH OSHEPrHUM CHCTEMBL. l3MeHeHue
SHTANBIMM B XOJE€ XWMHYECKOTO IpeBpallleHusl BemecTB. 3akoH lecca. BamsHue Temmeparypsl Ha
BEJIMYMHY U3MECHEHUS SHTAIBIINU PEAKIIUH.
ITonatue o6 »sHTponuu. CraHzapTHas SHTPONUS BellecTBa. BiusHue Temmeparypbl Ha BEIHMYUHY
SHTponuu. V3MeHeHHe SHTPONUU CHUCTEMBI NMpH (Pa30BBIX NMPEBPAIICHUSAX U NMPOTEKAHMM XMMUYECKHX
peakiuii. I3MeHeHne sHTpONMH 1 HAIIPABICHUE POTEKAHUS pEaKLUH.
[Tonsatue 06 sueprum I'mb6ca. CooTHouleHne M3MeHeHus: dHeprun ['mb60ca M M3MEHEHUIl SHTANBIUU U
sHTponuu cucteMbl. CrannaprHast sHeprust [n60ca o6pazoBanus BemiecTsa. M3menenue sueprun [m60ca
XUMu4eckoil peakiyu. COOTHOIIEHUE BETUYNH U3MEHEHUs sHeprun [ m60ca 1 KOHCTaHThI paBHOBECHSI.
IIpakTnyeckoe 3ansATHE.
1. ®ponranbHas 6ecesa 1Mo TeMe « JHePreTUKa XUMHUECKUX PeaKIfin».
2. Pemienne pacy€THBIX 3a/1a4 Ha HAXOX/AE€HUE TEIUIOBBIX 3(P(HEKTOB XMMUYECKUX PEAKIINH,
3. Pemenue pacu€THBIX 3a/1a4 Ha OIpEeNiCHHE HArpaBlICHHUS MPOIECCOB MO0 M3MEHEHUIO SHTPONUHM U
sHepruu ['uboea.
4. TecTupoBaHuUe.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
Llenb: cuCTEeMaTH3UPOBATh M 3aKPENHUTh W3YyYEHHBIH Marepuan NpH PELIeHWH 3ajad, IOArOTOBKE K
KOHTPOJIbHOW paboTe, TeCTUpOBaHUIO. PekoMenaanuu: npopaboTaTh KOHCIIEKTHI JICKIIUH, PEKOMEHYEMYIO
OCHOBHYIO U JONOJHUTENBHYIO JIUTeparypy. 3HaTh CIEIYIOIIME OCHOBHBIC MOHATHSA: TEPMOJUHAMUYECKAS
cucTeMa, TepMOAMHAMHUYECKHE Tpolecchl (M300apHble, HM30TEPMHUYECKHUE, H30XOpHBIC;, OOpaTumble H
HEoOpaTHMbIe; CAMOIPOM3BOJIbHBIE U BBIHYKJCHHBIC; K30 M 3HJOTEPMHUUECKHE); CTAHIaPTHOE COCTOSHHE;
Ba)XHEHIINE (YHKUUU COCTOSHUS (PHTAIBIMS, SHTPOIUS, SHeprust [ n66ca) u B3aMMOCBA3b MEXIY HUMH,
CTaHJApTHOE HM3MEHEHHE HHTAJIBIHMM pPEaKLUWW; CTaHAApPTHAs SHTANbNUSA OOpa3oBaHMsS M CTaHIApTHas
SHTAJIBIMSI CTOPAHUS BEIIECTB; 0ObennHeHHOe ypaBHeHue I u 1l 3akoHOB TepMOAMHAMUKY, SHTAIBITUHHBIN
Y SHTPONUHHBIN (paKkTOpPHI.

Tema 6. Cxopocth peaknuii. Xumudeckoe papHosecue. (OITK-2)

Jlexknus.
I'omoreHHbI€ U TeTepOreHHble peakuu. [IoHsITHE 0 CKOPOCTH XMMHUYECKOM peakiuy. 3aKOH A€HCTBUS Macc.
BHyTpennue u BHemHue (HakTOpbl, ONPEIEIAIONe CKOPOCTh XMMUYECKO peakunu. KoHcTaHnTa ckopocTH
XUMUYECKOM peakuuu. MHorocraauiiasle peakuuu. IIopsmok M MOJIEKYISIPHOCTb — pEaKIMil.
MHorocrauiiHbIE IPOLECCHI U 3aKOH JACUCTBUSA Macc.
BnusHue TteMmmeparypbl Ha CKOpPOCTh XUMHUYECKOM peakuuu. YpaBHeHUEe AppeHuyca. BiusHue
KaTaJqu3aTopoB Ha CKOPOCTh XMMMUYECKOM peaklUuu. [OMOreHHble M TE€TEPOTeHHbIE KaTaJIUTUYECKUE
peakuuu.
CroxHbIe peakIMu: LeTHble, 00paTUMBbIe, apajllesIbHble, 0CIeJ0BaTeNbHbIE, CONPSKEHHBIE.
Xumuyeckoe paBHoBecue. KoHcTaHTa Xumuueckoro paBHoBecHsa. CMelIeHHE XHMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

IIpakTH4eckoe 3aHATHE.
Jlabopatopnas pabora. CKOPOCTh XUMHUECKON PEAKIIUH.
[lenb: U3yuuTh BIMSAHNUE KOHLIEHTPALMK PEAarupyOIINX BEIIECTB U TEMIIEPATYPhl HA CKOPOCTh XUMUYECKON
peakuuu.
OO6opynoBaHMe M peaKkTUBBL: ceKyHAomep; Tepmomerp Ha 100 °C; mratuB ¢ mpoOupKaMu; NPOOHPKHU;
MepHbIH nuauHAp Ha 10 mu; XxuMuueckuil ctakaH eMkocThio 200 mut., pactBopbl nonuaa kanus 0,4% u
0,04%, nepexucu Bogopoaa 3%, kpaxmaia.
OnpIT 1. 3aBUCUMOCTD CKOPOCTH PEAKIIMU OT KOHIIEHTPALIMKU PEarupyromnxX BEIIECTB.
a) K 0,4% pactBopy noauna kanust KJ npunuts 3% pacTBop mepekucHu BOAOPOAA U J100aBUTh HECKOJIBKO
Kamelb KpaxMmajgbHOro Kieiicrepa. HalmiomaiiTe W3MEHEHHE OKpAackH pacTBOpa, KOTOPOE BBI3BAHO
B3aMMOJICHCTBUEM HOIW/AA KaJus C TMEPEeKHUChI0 BOAOPOIA C BBIACIEHHEM CBOOOAHOTO Homa. Bpews,
KOTOpOE MPOXOAWUT OT Hayajga peaklUuu A0 3aMETHOIO IOCHMHEHHs pacTBOpa, XapaKTEpU3yeT CKOPOCTh
peakuuu.
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6) B Tpu Gonpiine HymMepoBaHHbIE NMPOOUPKH HaIUTh pazbasineHHbIN (0,04%) pacTBOp MoAMIa Kanus: B
NEPBYIO - 5 M1, BO BTOpyIo - 10 M1, B Tpetbio - 15 mut. K cogepxumomy nepBoii mpodupku 106asute 10 mi
BOJIbI, @ BTOPOH - 5 MJI BOABI M JOOABUTH B KaXIyIO IO 5 Kameiab pacTBOpa Kpaxmana. B Tpu apyrue
POOUPKHU HATUTH 110 5 MJI pacTBOpa MEPEKUCH BoAOpoaa. B kaxyro mpoOHpKy ¢ pacCTBOPOM MPHIUTH MPH
MOMEIINBAaHUH 110 5 MiI ipurotoBieHHoi H202 u onpenenuTs BpeMsi ¢ MOMEHTA J00aBICHUS EPEKUCH 10
MIOCUHEHUS pacTBOpa B KaX0U mpodupke. Pe3ynbrarsl n300pa3uTh rpadudecku, OTIA0KHUB Ha OCH alcIuce
ycloBHbIE KOHIeHTpauuu KJ , a Ha ocu opauHar - ckopocTh peakuun V = 1/t. Chenarb BBIBOA O
3aBUCHUMOCTHU CKOPOCTH PEAKLIUHU OT KOHLIEHTPALUU PEATUPYIOLINX BELIECTB.

OmnpIT 2. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI.

Hanuts B Tpu Gomnpiine HymepoBaHHbIe Tpooupku mo 10 mi pacteopa KJ (0,04%), 106aBUTH B KaXkay1O MO
5 Kamenb pacTBOpa Kpaxmana, B Jpyrue Tpu - mo 10 M1 pacTBopa mepeKkucH BoIOpoia U pa3fAeuTh UX Ha
Tpu mapsl: o npodbupke ¢ pactBopom KJ m H202 B kaxmoit mape. OTMETUTh TeMIepaTrypy BO3ayxa B
n1abopaTropuu, CIUTh BMECTE PACTBOPHI MEPBBIX ABYX MPOOUPOK, BCTPSAXHYTh U ONPEACIUTH BPEMS C
MOMEHTa JJ0OaBJICHUS IEPEKUCH 10 TIOCUHEHHUS PacTBOpA.
JIBe npyrue mpoOUPKH MOMECTUTh B XMMHUYECKUM CTaKaH C BOJIOM M HAarpeTh BOAY J0 TeMIieparypsl Ha 10
°C BblllIE KOMHATHOM. 3a TEMIIEPATYPOU CIECIUTh MO TEPMOMETPY, OMYILIEHHOMY B BOy. CIIUTh COAEPKUMOE
MPOOUPOK, BCTPSIXHYTh U OTMETUTH BPEMsI OT CIIUBA 0 MOSABICHUS roiay0oi okpacku. [IoBTOPUTH OIBIT €
OCTaBIIUMHUCS ABYMS MPOOUPKaMH, HarpeB UX B TOM K€ CTaKaHe ¢ BOOM 10 Temreparypsl Ha 20 °C BbIie
koMHaTHOU. [TocTpouTs rpaduk 3aBUCUMOCTH CKOPOCTH PEaKIMK OT TEMIIepaTyp: Ha OCH aOCIMCC HAaHECTH
3HAYEHUS TEMIIEPATYPhI B OMBITAX, HA OCH OPJUHAT - BEJIMYMHBI CKOPOCTH peakiuu V = 1/1.
[IpakTuueckoe 3aHsTHE.
1. ®ponTanpHas 6ecena mo Teme «CKOpOCTh XUMHUUYECKUX PeaKIiil. XMUMHUYECKOE PABHOBECHEY.
2. Pemienne pacu€THBIX 3a/1a4 HA ONPEEICHIE CKOPOCTH PEAKIUU.
3. Pemienne kauecTBEHHBIX 33/1a4 Ha ONpe/eICHUE HApaBICHUs CMEILEHUsI XUMUYECKOr0 PaBHOBECHSI IO
BIIMSTHUEM Pa3IUYHbIX (DAaKTOPOB.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

IMenp: cucremMarusupoBaTb M 3aKPENUTb M3YUYEHHBIM Marepual IIpU PEIICHWM 3a1a4, IOATOTOBKE K
KOHTPOJILHOW paboTe U TECTUPOBAHUIO.

Ilepen pemennem 3anad peKOMEHAYETCS BBIYUUTh CIIEAYIOLME OCHOBHBIC IIOHATHUSA: CKOPOCTh XUMHUECKOU
peaKkIuy; KOHCTAHTa CKOPOCTM XMMHUYECKOM pEaKLuU; TMOPSAAOK M  MOJEKYJIIPHOCTb PEaKIUH;
TeMIepaTypHbli KO((UIIMEHT CKOPOCTH pEaKUWH; SHEpPrusl akTHBALWMU. XHUMUYECKOM paBHOBECHE.
KoHcTaHTBl paBHOBECHS TOMOIE€HHBIX M TE€TEpOreHHBIX peakuuil. [IpuuMHBI CcMelleHus paBHOBECHS
(npaBuio Jle-1llarense).

Heo6xonumo 3HaTh:

3aBUCUMOCTb KOHCTAHTBI CKOPOCTH XUMUYECKOU PEaKIUH OT pa3InyHbIX (PaKTOPOB;
Maremarudeckoe BbIpaxkeHue npasuia Banut-I'ododa;

VYpaBHeHHne AppeHuyca B OKCIIOHCHITHATBHOM U JorapudMudeckon popmax;
@DaxTOopbI, BIUAIOIINE HA CMELLIEHUE XUMUYECKOT'O PAaBHOBECHS.

Tema 7. PacTBopsl. Teopus 3iekTpoautudeckoii nucconuanun. (OIK-2)

Jlexknus.
Teépaple, »xuakue U ra3o00pa3Hble pacTBOpbl. PacTBopHuTens W pPacTBOPEHHOE BEIIECTBO.
PactBopenne kak (usuko-xuMu4YecKuil mpouecc. 3MeHeHue OSHTAJIBIMKM W HSHTPONUU TpPHU
pactBopenun BemecTB. CompBarauusi. CompBarbl. OcoOble CBOMCTBA BOABI KaK PacTBOPUTEIIS.
PactBopuMocTs BemiecTB. PacTBopeHme TBepABIX, JKUAKMX M Tra3000pa3HbIX BellecTB. BiusHue
TEMIIEPATYPHI, JABJICHUS U IIPUPOABI BELIECTB HA X B3AaUMHYIO PACTBOPUMOCT.
Crioco0Obl BBIpaXKEHUSI COCTaBa PacTBOPOB: MAaccoBas J0JIs, MOJSPHOCTb, HOPMAJIbHOCTb, MOJISIbHOCTD,
MoJIbHas 1oisl. KoyumMraTuBHbIE CBOMCTBA PAacTBOPOB: OCMOTHYECKOE JABICHUE, TEMIIEpATypa KUICHUS U
3aMep3aHus PacTBOPOB, 3aKOH Payis.
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OnexTponuTHYecKas aucconuranud. Mexanusm auccounanuu. ['maparanus MoHOB B pacTBope. OCHOBaHUS
Y KUCJIOTHI C TOYKH 3PEHHs] TEOPUH SIEKTPOIUTHUECKON auccoruanuu. MoH runpokconus. AMQoTepHbie
ruapokcuabl. CuibHble M cialOble A1eKTponuThl. CTENeHb JUCCOIMALUU  AJICKTPOIUTOB. DaKTOpHI,
OIIpENETAONINE CTeNeHb auccouuanuu. OCHOBHBIE INPEACTABIEHUS TEOPUU CHJIBHBIX 3JIEKTPOJIUTOB.
HctuHHas M Kaxylascs CTENEHHM AMCCOLMALMM B PacTBOpax CHJIBHBIX IEKTPOJIUTOB. KoHLEHTpauus
MOHOB B pacTBOpe M aKTUBHOCTb. PaBHOBecme B pacTBOpax ciaObIx 31eKkTpoiauToB. KoHcTaHTa
auccouuanuy. PaxkTophl, BIUAIOIIME HA BEJIWYMHY KOHCTAHTBI JAucconranuu. CBA3b KOHCTaHTBI
JUCCOLMAIMU CO CTENEHBI0 AMCCOoLMalMM. 3akoH pa3BefeHHss OcTBanbaa. Teopus KUCIOT U OCHOBAaHUM
bpencrena-Jloypu.

Hucconmarus Bonbl. MonHoe npousBenenne. Bomopoausiii mokaszarenb. bydepHbie pacTBOPHI.
TpynHopactBopumble 3nekTpoiuThl. [Iponssenenue pactBopumoct. OOMEHHbIE peakIMi MEXy HOHAMU B
pactBope. O01mue yciIoBus MPOTEKaHHs peaki 0OMeHa B pacTBOpax dIEKTPOIUTOB. IOHHBIE ypaBHEHHUS.
I'maponus coneit. Crenenp ruaponusa. Koncranta ruaponusa. BinsHue KOHLEHTpanuu pacTBOpa,
TeMreparypsl, pH cpeasl Ha creneHb rugponusa. [ maponus3 KUCHbIX cone. ' uaponus TpyIHOpaCTBOPUMBIX
coseil. COBMECTHBIN rUApPOIN3 COEN.

IIpakTnyeckoe 3ansATHE.

JlaGoparopnast pabGora 1. PacTBopsI. [IpuroroBiieHHEe pacTBOPOB 3aJaHHOM KOHLEHTPALUU U3
KpUCTAJIJIOTHIpATa.
Menp: Hay4yuTbCA TOTOBUTH pACTBOPBI 3aJaHHOM KOHLICHTPALMM U3 CYXOrOo BELIECTBa u

KOHILIEHTPUPOBAaHHOTO PacTBOPA
OOopynoBanue M  peakTHBBL:  TBEPHBIA  Kpuctayioruapar cynbpara wmemu (CuSO4-5H20),
IUCTWIMPOBaHHAS BOJa, HA0Op XHMMHYECKHX CTaKaHOB, CTCKJISHHAs TaJioyka, IIMareib, BECHI
TeXHUYECKHE, IWIHHAP MepHBIKA Ha 200 M1, HAOOp apeoMeTpoB.

Onebit 1.ITpuroroBienue pacTBopa 3aJaHHON MPOUEHTHOW KOHLIEHTPAIlMU U3 KpUCTaIOruapara
Paccuuraiite maccy TBEpnoro kpucramtoruapara (CuSO4-5H20) u 06bém Bozs! st npurorosneHus 200 T
pacTtBopa KoHueHTpauuei 5-10% (1o ykazaHuro MpenoaaBaTess).

B3Becsre Ha TexHuueckux Becax ¢ TouyHOCThIO 0,01 r B XxumuueckoM crakaHe Ha 50 MJI paccCUMTaHHOE
KOJIMYECTBO TBEPIOTO BemiecTBa. OTMEphTE pacCUMTaHHBI 00bEM BOJIBI MEPHBIM IIMIIMHAPOM. OCTOPOKHO
MEPEHECUTEe HABECKy B XHMMHYeCKHWid cTakaH Ha 250 M, oOMoiiTe HEOONBIIMM KOJUYECTBOM BOJIBI,
OTMEPEHHBIM Il PAaCTBOPEHHUS CTakaH C OCTaTKaMM TBEPJOTO BELIECTBA, MEPEJIEUTE OCTATOK BOABI U
IepeMeIanTe CTEKJITHHOM NMajJ0YKOi COAEPKUMOE CTaKaHa J0 IOJHOIO PAaCTBOPEHUS HABECKH.

JU1g IpOBEpPKM TOYHOCTH IMPUTOTOBJICHUS 33JaHHOM KOHIEHTPALMM PAacTBOpPAa M3MEPHTE apeOMETPOM €ro
IUIOTHOCTb (3HAUEHHSI 3aIIMCaTh) U CPABHUTE C TAOIMUYHON BETUUNHOM.

[Toctpouts rpaduk 3aBUCUMOCTH IUIOTHOCTH OT KOHIEHTpanuu pactBopa. Craenars BbBoA. Paccumrarh
MOJIIPHOCTb U HOPMAJIBHOCTh IIPUTOTOBJIEHHOI'O pacTBOPA.

Paccunrarp, Kakyro Maccy S3TOrO pacTBOpa COJIM HY)XHO B34Tb aisg npurorosieHuss 200 r 1%-nHoro
pacTBopa, ¥ 3aTeM NEpPEeCcCYUTaTh MOITYUYECHHYIO BEIMUMHY HABECKH Ha 00beM. Paccunrtarh HYXHBIH 00BeM
BOJIbI, OTMEPUTH €r0 MEPHBIM IIWJIMHAPOM M BIWUTh B CTaKaH, IE€pPEMELIaTh CTEKJISHHON MaJOYKOM.
IlepenuTh pacTBOp B CyXOM BBICOKHMI LIMIMHAP U ONPEIEIINUTD IIJIOTHOCTh apeomeTpoM. Onpenenuts o (%)
MIOJ[yYEHHOIO0 pacTBOpa M MPOBEPUTH TaKUM OOpPa3oM TOUYHOCTb BBINOJIHEHHS OIbITa. BpUUCIUTH
MOJIIPHYIO ¥ HOpPMaJIbHYIO KOHLIEHTPALMH [10JIy4€HHOTO pacTBOpa.

OmnpiT 2. [TpuroroBieHne pacTBOPOB OMPEACICHHON MOJISIPHON M HOPMAJIBbHON KOHIIEHTPALIMKU

a) U3 TBepporo BemecTsa U BOJbI

[Tpurorouts 250 mit 0,5 H. pactBopa cynbdara meaun CuSO4 u3z CuSO4-5H20 u BojbI.

Paccuurars, kakasg macca CuSO4-5H20 tpebyercs ans npurotosienus 250 mu 0,5 H. pacTBopa cynbdara
MEHU.

OTBecuTh B NpEABapUTEIBHO B3BEIIEHHOM CTAaKaHYHMKE 3Ty MacCy COJIM Ha Becax ¢ TouHocThio 10 0,01
B3sTyio HaBecKy BChINAaTh 4Yepe3 BOPOHKY B MEPHYIO KOJIOy eMKOCThiO 250 MJI M TIIATEIbHO CMBIThH
JTUCTUITMPOBAHHOM BOOM ¢ BOPOHKHM OCTaBIIYIOCS Ha Hel conb. HaBecky B konbe pacTBOpUTH B MalloM
o0beMe BOJIbI, JOJIUTH B KOJOy BOAY IO METKH, 3aKpBITh NMPOOKOH M XOpoIlio mnepememarb. [lepenuTsb
IIOJlyYEHHBIM PacTBOpP B CyXOM BBICOKMI LMJIMHAP U OIpPENEIUTh apeoOMETPOM €ro MiaoTHOCTh U ® (%).
BbluncnuTh MOJSIPHYIO M HOPMaJIbHYIO KOHLIEHTPALMH MOJIy4YEHHOTO pacTBOpa. YCTAaHOBUTH PACXOXKIECHUE
KOHIIEHTpAIMH NT0JIyYEHHOTO pacTBOpa C 3alaHHOM.
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0) VI3 KOHIIEHTPUPOBAHHOTO PACTBOPA U BOJIBI

[Tpurotouts 250 ma 0,1 M pactBopa cynbdara Meau U3 pacTBOpa, MOJTYYCHHOTO B MPEABIAYIIEM OIBITE.
Boruncnuth 00b€M 3TOr0 pacTBopa, HEOOXOOUMBINA Jii MPUTOTOBIEHUS 33JaHHOTO pacTBopa. OTMEpHUTH
MEpHBIM IWIMHIPOM PACCUMTAHHBII O00bEM KOHIIEHTPUPOBAHHOTO pAacTBOpa COJIM, JAOBECTH O METKH
JTUCTUJUTUPOBAHHOM BOJIOM, 3aKPBITh MPOOKOU, TIEpeMeIIaTh pacTBOP.

BpumiTh moNy4eHHBIM pAcTBOP B CYXOM BBICOKHMH LUJIWHIP, ONPEACIUTH apEOMETPOM €ro IJIOTHOCTh U
3aTeM BBUIMTH B NPUTOTOBJIEHHYIO CKISHKY. Haiitu o (%), MONSIpHYI0 M HOPMaJbHYIO KOHIIEHTpAIuU
pactBopa. CpaBHUB BBIUHCICHHYIO MOJSPHYIO KOHLEHTpAlMIO C 3aJaHHOW, YCTAaHOBHUTH TOYHOCTH
BBITIOJTHEHUSI OIIBITA.

Jlabopatopnast pabora 2. Turpumerpudeckuid mMeton aHamms3a. OmpeneneHHe KOHIEHTpAIMd pacTBOpa
YKCYCHOM KHCJIOTBI B CTOJIOBOM YKCYCE.

Ilenb: MO3HAKOMHUTBCA C KHUCIOTHO-OCHOBHBIM METOAOM THTPUMETPHUUECKOTO aHAIN3a, OMNPEAETIUTH
MaccoBoe cozepxaHue (B %) yKCyCHOU KUCITIOThI B CTOJIOBOM YKCYyCe€.

OO6opynoBaHle pEaKTHBBI: OHOpETKAa, BOPOHKA, KOJIOBI i THTPOBAaHWSA, CTaKaHUYMKH Ha 50 Mi., komba
MepHas Ha 100 M., MepHBIN WIHHAP, TUneTka Mopa Ha 10 M1, KOoJaOBl ¢ JUCTHUIUIMPOBAHHOW BOJIOM,
dbeHondTanenH, ykcyc CToiaoBbIi, menous 0,1 H (TUTpOBAaHHBIN pacTBOP).

[TpuroToBsTE PaCTBOP YKCYCHOM KHCIOTHI AJIs aHanu3a. Jist aToro ordepute 3aJaHHbI 00bEM CTOIOBOTO
ykcyca 5-10 mn (o yka3zaHUIO TIperojaBarelisi) pacTBopa B MepHyro kosnOy Ha 100 M u noBemute
JTUCTUILTMPOBAHHOM BOMIOM 10 MeTKH. [lonroroBsre O10peTKy /Ui TUTpoBaHus. Jlis aToro mpomoiite e€ aBa
pasa JUCTWUIMPOBAHHOM BOJIOM, 3allOJIHSSI Yepe3 BEPXHEE OTBEPCTHUE, CIIErka MPUIIOJHUMAs BOPOHKY M
CIIMBAs KUJIKOCTb, HAKUMasi Ha LIAPUK B PE3WHOBOM IUIAHTE HOCHKa OIOpeTku. 3areM mpomoiite 1 pa3s
OropeTKy pabo4yrM pacTBOpOM HIENOYH. 3aroJHUTE OIOPETKY pabouyuM pacTBOPOM BBILIE METKH, CHUMUTE
BOPOHKY M aKKypaTHO JIOBEIUTE HIKHMHA MEHHCK YPOBHS KHJIKOCTH B OIOpETKE /10 HYJIEBOW OTMETKH.
Bropetka rotoBa k TuTpoBanuto. [Iunerkoit Mopa orGepute 10 M NMPUTOTOBICHHOTO PAacTBOpa YKCYCHOU
KHUCJIOTHl B IJIOCKOJOHHYIO KOJOy At TUTpOBaHMs, A00aBbTe 1 Karumo uHAuKaropa (deHondranenn).
Ottutpyiite npoOy, 100aBisss HEOOJIBIIMMH TOPUMUAMU pabO4YMii pacTBOp K MpoOe MpH MOCTOSHHOM
NepeMeIIMBaHiK 0 M3MEHEHHs IBeTa pacTBopa mnpoObl. Ha mocieqHux sramax TUTpOBaHHMS pabouMid
pacTBop MpUOABISIITE MO KAIUISIM, MPOBEPsis U3MeHeHHe oKpacku. OO0bEM pabodero pacTBopa, MOIIEAIIHIA
Ha TUTpoBaHHWe 3auKcupyiTe B Terpanu. [loBropure stamel TuTpoBaHus (3-5) HEe MeHee 2-X pa3 IpH
YCIIOBUH XOPOILIEH CXOAUMOCTH.

JlaGoparopHnas pabora 3. DKcrnepuMeHTalbHas MpoBepka 3akoHa byrepa-Jlambepra-bapa. Onpenenenue
XpoMa B BHJIe Ouxpomara Kajus.

Lenb: orpaboTaTh METOAMKY (POTOMETPUUECKOTO METO/A aHAN3a, ONpPEACTICHUs COACPKAHUS BEILECTBA B
CMECH 10 METONy TOCTpPOSHHs KanuOpoBouHOM KpuBoil. KomuuecTBeHHOE ompeneneHue xpoma B
aHAJIM3UPYEMOM PAaCTBOPE.

Oo6opynoBanne u peaktuBbl: ®OK (mekrpodoTomeTp), HAOOP KIOBET, CTAHAAPTHBIM pacTBOpa OUxpomMara
Kanus (¢ KoHIeHTpanuen 8,481 mr/mi)

Omeit 1. ITpoBepka BeIMOTHUMOCTH 3akoHa byrepa-JlamGepra-bapa.

Bapuant 1. B mepnyto xonby na 100 mm orGepure 5 Ml CTaHIAPTHOTO pacTBOpa Ouxpomara Kamus (c
KOHIIeHTparuei 8,481 mr/mi), goneiite 10 METKH W THIATEIbHO mepemeniaiite. [IpoBenute onpenencHue
ONTUYECKOM IUIOTHOCTU IIOJYYEHHOIO PACTBOpA  IOCIEAOBATEIBHO B KIOBETAaX C Pa3HOM TOJILHMHOU
nonomatomtero cios (5, 10, 20, 30 u 50 mm) npu e BoaHbl 430 HM. B kauecTBe pacTBOpa CpaBHEHMS
MOXHO B3Th JAUCTHJUIMPOBaHHYIO Bomy. llocTpoiiTe rpaduk, OTKIagpiBas MO OCH OPAMHAT 3HAYEHUS
ontuueckoii miaotHocTH (D), a Ha ocu abcumce — TONMIMHY TOMIOMIAIONIETo ¢osi B MM. Crienaiite BBIBOJ O
3aBUCHUMOCTHU ONTUYECKON IJIOTHOCTH OT TOJIIIMHBI TOITIOLIAIOIIETO CIIOS.

BapuanT 2. B 7 mepubix ko6 Ha 100 M oTGepute cooTBETCTBEHHO 2, 4, 6, 8, 10, 12, 14 Mn crangapTHOTO
pacTtBopa Ouxpomara kanus. JloBeaure 10 METKH AMCTHILIMPOBAHHONW BOJOW M TIIATENBHO IEpeMelIanTe.
[TocnenoBarenbHO MPOBEAUTE U3MEPEHUS OTITUYECKON TUIOTHOCTH PACTBOPOB Ha (POTOIIEKTPOKOIOPUMETPE
B KIOBETE C TONIMHONW noromatoniero ciost 10 mm u npu aimHe BonHbl 430 HM. B kadectBe pactBopa
CPaBHEHHS MOXHO HCIIOJIb30BaTh  JUCTWUIMPOBaHHYIO BoAy. Ilo IOJydyeHHBIM [aHHBIM TIOCTpOWTE
KaauOpoBOYHBIHN rpaduk B kKoopauHarax D — konuentpanus K2Cr207. Onpenenute cofepkaHue XpoMa B
pacTBOpE B ML
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Cnemnaiite BBIBOJ O 32aBUCHMOCTH ONTHYECKOH MNIOTHOCTH OT KOHLEHTPALIUK PacTBOpa

OmprT No2. OnpeneneHue Xxpoma B BUje Ouxpomara.

[Tonyuure y mpenopaBaTens aHaIU3UPyEMbIii pacTBOp B MepHOH kos10e Ha 100 mut. JloBeauTe ero 10 METKU
JUCTUUIMPOBAHHOM BOJOW M TIIATENIBHO Iepemelnaire. [Iposenure onpeneneHue ONTUYECKON INIOTHOCTH
IIOJIy4YEHHOI'0 pacTBOpA B KIOBETE C pa3HOM TOJIIMHON nomiomatouero ciost 10 MM npu uyirHe BoiaHs! 430
HM. [lonb3ysich kanuOpoBOUHBIM TpadukoM TMoOdy4deHHbIM B ombiTe Nel (BapuanT 2) ompenenure
KOHIIEHTpAIMi0O Ouxpomara Kajus B aHAJIM3HPYEMOM B DPAaCTBOpPE M COJACpKAHHWE B HEM XpOMa B ML
Paccunraiite aGCOMOTHYIO M OTHOCHTEIBHYIO OMIHOKY U3MEPEHUSI.

JlaGoparophas pabota 4. ['maponus coneit

OO6opynoBaHNE U PEAKTUBBI: IMITATUB C MPOOUPKAMH, CTUPTOBKA, JepKaTelb, CTakaH XuMHYeckui (Ha 50
MJI), JIOTIaTKa CTEKJISIHHAs, CIUYKH, a) pacTBOPHI cojied (amerara HaTpus, KapOOHaTa HATpuUs, XJOpHIA
Hatpus, cyiabdara menu, xjopuma kenesza (III), muTpara BHcMyTa), pacTBOp a30THOM KHCIOTHI, O)
WHIUKATOPHI: (heHoN(TaIeHH, JAKMYC,B) MTOPOIIOK MarHus, T) JUCTHLIMPOBAaHHAS BO/IA

OnbiT 1. Onpegenenue peakuu Cpeibl pacTBOPa COJIM € MOMOUIBIO MHAUKATOpa

a) M3 umeromuxcs B 1aOOpaTOpuy peakTUBOB BHIOPATh PAaCTBOPHI COJICH, 00pa30BaHHBIX CJIA00N KUCIOTOH
U CWIBHBIM OCHOBaHHMEM. B ofHy mnpoOMpKy HagUTh pacTBOp COJIM, OOpa30BaHHON OJHOOCHOBHOM
KHCJIOTOH, B APYT'YI0O — MHOTOOCHOBHON KHUCJIOTOH. B TpeThio NpoOHpKy HATUTh AUCTHIUIMPOBAHHYIO BOJY.
Hccnenosare peakuuto cpeasl nHAMKaropoM (1 kamis). Hanucars ypaBHEHHs THAPOIIU3A.

6) IlpoBeputh peakimio cpeisl pacTBopa cynbdara meam nakmycoMm (1 karst). Hamucare ypaBHeHue
THIPOJIN3A.

B) Kakyro peakuuio Ha JlakMyc JOJDKEH IIOKa3blBaTb pacTBOp xJyopuna Harpus? Ilposepsre
JKCIEPUMEHTAJIBHO.

Omnpit 2. MccnenoBanue NpoayKTOB THAPOIINA3A

Hamute B 1 mpobupky pactBop xmnopuzaa xkenesa (III), a B apyryro — AUCTHILTMPOBAHHYIO BOAY M HUCIIBITATh
UX UHAUKaTopoM (1akmyc). BHecTH B mpoOMpPKH Ha CTEKJIIHHOM JIOTaTKE HEMHOIO IMOPOIIKAa MarHHsl.
HaGmronats BeIIeIeHue Ta3a. Jlath 0ObsICHEHUS. 3amucaTh ypaBHEHUS PEaKIIHil.

Omnpit 3. BnusiHue TeMneparypbl Ha CTENIEHb THAPOJIA3A

Cwmemrars B IpoOUpKe paBHBIE 00BEMBI pacTBOpoB xjopunaa xkene3a (1) u anerara natpus. 3aMeTHBI JIK
BHEIIIHUE TIPU3HAKK MpoTeKaHus peakuu? Harpets xuakocts 10 kunenus. Yto Habmomgaercs? Hammcarp
ypaBHEHHUS peakiuu oopa3zoBanus anerara xenesa (I1I) u ero rugponmsa.

OmnbiT 4. BnusHue pa30aBieHus pacTBOpa Ha CTENEHb THIPOJIN32A

Hanuts B mpobupky 1 mi1 pacTBopa HUTpaTa BUCMyTa M JOOABUTh B HETO MO KaIUIIM AUCTUIUIMPOBAHHYIO
Boay 10 oopazoBanus ocanka Bi(OH)2NO3. Hammcars ypaBHeHHE peakIuu THIpon3a. PacTBop ¢ ocankom
COXPaHUTH JJIS OTbITA 5.

OmnpIT 5. O6paTUMOCTH THAPOIH3A

a) K pactBopy ¢ ocaakom Bi(OH)2NO3 npunuTh HECKOJBKO Kameidb a30THOW KHUCIOTHI JIO PACTBOPEHUS
ocajika, a 3aTeM CHOBa 00aBUTH BoAy. OObICHUTD, KaK BIMUSET KOHIEHTPALMs HOHOB BOAOPOAA B TaHHOM
clly4ae Ha paBHOBECHE T'HJIPOJIH3a.

6) KakoBa nomkHa OBITH peakilsi Cpeibl B pacTBope aierara Hatpusi? Jlo6aBUTH K pacTBOpy 2-3 Karuiu
¢denondranenna. OTMETUTH HHTEHCHUBHOCTh OKpAcKu. [10I0BUHY MOJTYYEHHOTO pacTBOpa OTIUTH B JAPYTYIO
NpoOUMPKY M OCTaBHUTh Ui CPAaBHEHHUS, a OCTAaBIIMHCS pPAacTBOp HarpeTh A0 KumneHus. Kak meHsercs
MHTEHCUBHOCTh OKpacku? OXIaguTh pacTBOpP M CpPaBHUTb €ro C KOHTPOJIBHBIM oOpasiom. /JlaTh
00BSICHEHHS HAOIIFOIAEMBIM SIBJICHUSIM.

IIpakTHueckoe 3aHsTHE.

1. JlaitTe onpeneneHre pacTBOPY, pACTBOPUTEIIO, PACTBOPEHHOMY BEIIECTBY?

2. JlaiiTe ompeeNcHHE HACHIIIEHHOMY, NEpPEeCHIIEHHOMY pacTBopaM. Kak MOXHO NPUTOTOBHUTH
MEePECHIIICHHBIA pacTBOp?

3. OObsicHUTE, KaK TPOUCXOAUT MPOLIECC PACTBOPECHHUSI.

4. Kakue crmocoObl BRIpaXKCHHS KOHIICHTPAIIUA PACTBOPOB BBI 3HAETE?

5. PemreHne pacu€THBIX 3a7a4 Ha NEPECUET KOHLICHTPALUH.

6. Penienne kaueCTBEHHBIX 3a/1a4 10 TeMe «[ uaponn3 conei»
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7. Pacuér Benmmumnnbl pH 1 pOH pacTBOpOB CHIIBHBIN U CITAOBIX AIEKTPOIUTOB, Oy(PEepHBIX paCTBOPOB.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Ilenp: cucreMaTu3upoBaTh U 3aKPENUTh U3YYEHHBIM MaTepuall IIPU PELICHUU 3a]ad, MOATOTOBKH K

KOHTPOJILHOW paboTe U TECTUPOBAHUIO.

YMeTh pacCUMTHIBATh KOHIICHTPAIMK PAacTBOpaA: MaccoBasi M 0ObeMHast 1071 BEIIeCTBa B pacTBOPE,
NPOIICHTHAs KOHLIEHTpPALUs, MOJSpHAs, MOJISUIbHAs M HOpMalibHas KOHLIEHTpanuu. Branets
pacyeTHBIMU METOJAaMH IEepPEeBO/ia MPOIIEHTHON KOHIIEHTPAIUK BEIIECTBA B PACTBOPE B MOJISIPHYIO,
MOJISUTbHYI0, HOPMAJIbHYIO U HA000POT; 3HaTh METO/IbI pacueTa 3HadyeHui pH 11 pacTBOPOB KUCIOT
U OCHOBaHMH, OydepHBIX cucTeM. 3HaTh: TEPMOJMHAMUKY IPOLIECCOB PACTBOPEHHUS; OCOOCHHOCTH
pPacTBOPOB CIIAOBIX U CHIIBHBIX JIEKTPOJIUTOB; BIMSHUE TEMIIEPaTypbl U KOHIEHTPAIMH pacTBOpa
Ha TPOIECC MEKTPOIUTUUYECKON IUCCOIMAINY; BIMSHUE HA PABHOBECHE B PACTBOPE DIIEKTPOIUTA
pa3nuYHBIX (PAKTOPOB.

Tema 8. Ilucnepcubie cucremsl. (OIIK-2)

Jlekumus.
JlucniepcHble cuUCTeMbl, HX Kiaccudukanus. VcTuHHble pacTBOphl. TBepable  pacTBOPHI.
I'pybomucnepcusie cuctembl. CycrieH3uu. OMynbcu. Kommonmaapie pacTBOpel. MeToAbl TOMyYeHHS
KOJJIOMJIHBIX pacTBOpPOB. CTpoeHNe MULEIUIBI. ATTPEraTUBHAS U CEAMMEHTAIMOHHAs! yCTOMYUBOCTb.
Koarymsmus xonnouoB. 3HaueHNE KOJJIOUTHBIX PAaCTBOPOB B OMOJIOTMYECKUX CUCTEMAX.

IIpakTnyeckoe 3ansATHE.
Jlaboparopnas padora. [lonyuenune muopoOHBIX KOJUTOUIHBIX PACTBOPOB (30JI€H)
Omprt 1. [Tomydenue ruapo3oneit cepbl U KaHUPOTU

[Tpunaanexxnoctn ans padorsl. MepHblii nuauaap Ha 100 mut; aBe rutockomoHHBIE konObl Ha 100 mi ¢
npobkamu; 2 %-Hbl pacTBOp KaHU(OIU B STHIOBOM CHHUPTE; HACBIIICHHBIA PAacTBOP CEPbl B ATHIOBOM
CIUPTE; AUCTUINIMPOBAaHHAs BOJA.

Cepa m kaHH(}OIb PACTBOPSIOTCS B STWIOBOM CHUPTE, oOpa3ys MCTHHHBIN pacTBOp. B Bome cepa u
KaHH(OJIb MPAKTHUYECKH HEPACTBOPHMBI, MO3TOMY IpH T00aBIECHUH BOABI K MX CIHPTOBOMY PAacTBOPY
MOJIEKYJIbl KOHJIEHCUPYIOTCSI B O0Jiee KpYIHbIE arperaTsl.

HaceimeHHsbii pacTBOp cCepbl B aOCOTIOTHOM CIIMPTE BIUBAIOT MO KAIJISIM B TUCTHILTUPOBAHHYIO BOIY MPHU
B30anTeiBaHuU. [lomyyaeTcst MOIOYHO-0ENBIN ONaIeCIUPyIONIHA 3071b.

5-10 M1 2 %-r0 cIUpTOBOTO pacTBOpa KaHU(OIU JOOABISIOT 10 KAIJIsAM IPH SHEPTHYHOM B30aJITHIBAHUH K
100 M1 qucTumupoBaHHOM Boabl. OOpasyeTcss MOJIOYHO-0eNbIi JOBOJIBHO YCTOWYMBBIH 30I1b.

Omnprit 2. [Tomyuenue 3011 Fe(OH)3

100 MJ1 TUCTUITMPOBAHHOW BOJIBI HATPEBAIOT JI0 KUICHHS. 3aT€M B KUITSIIIYIO BOY IO KaruisiM JOOaBIISIOT
5 - 10 mn 2 %o pactBopa FeCl3. Ilomyuator xommounusiii pactBop Fe(OH)3 wuHTEHCHBHOTO
KpPaCHO-KOPUYHEBOTO I[BETA. 3aMuIuTe (HOPMYITbI MULIECIUT 3TOTO 30JIA.

Omnpit 3. [Tomyuenue 3015 noauaa cepedpa

[Ipunagnexxnoctu s pabotel. Yerbipe koHMYecknx KoiaoObl Ha 100 mun; nBe mumerkw Ha 10 mut;, 1aBe
OropeTku Ha 25 M ¢ aenenusmu B 0,1 mur; pactBopsr: 0,05 H. KI, 0,05 5. AgNO3.

a) B nBe xoHnueckue xonaObl HanmuBaroT nuneTkoi mo 10 mi 0,05 H. pactBopa KI u 3atem meieHHo,
MIPU CUJILHOM B30aJIThIBAHUH, JTO0ABJISAIOT U3 OIOPETKHU B MEPBYIO KOOy 9 mi1, a Bo BTopyro - 10 M 0,05 H.
pactBopa AgNO3

0) [ToBTOPSIOT MIPEIBIAYIINUNA OMBIT C TOW Pa3HUIICH, YTO BHAYAlle OTMEPHUBAIOT B KOJOBI O 10 Mt
pactBopa AgNO3, a 3areM u3 OropeTku n1obasisitor pactBopa Kl taxke 9 u 10 mur.

[Ipu momomyu 37eKTpoPOPETUIECKOrO 30HAA NPOBEpPHTE, B KAKOM CIy4ae IMOJyYaJIUCh MOJOKUTEIBHO
3apsDKEHHBIE YacTUIl U B KAKOM OTPHUIATENBbHO 3apsDKEHHBIC. 3alHIIUTE COOTBETCTBYIOIIME (POPMYIIBI
MHLIEILI.

[IpakTyeckoe 3aHATHE.

1. ®ponranbHas 6ecena mo teme «JlucnepcHble CUCTEMBDY).

2. PenieHue Ka4eCTBEHHBIX 3a/1a4 HA YCTAHOBJICHHE COCTABA U CTPOECHUE MUILIEILI.

3. Pemenne pacu€THBIX 3a/1a4 Ha ONpPENEICHUE MTOpora Koaryssiuu JUOPOOHBIX 30JIeH.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
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[lenp: cucTeMaTu3upoBaTh U 3aKPENHUTh W3YYECHHBIH MaTepuUall MPU PELICHUM INPAKTHUYECKUX 3aJaHuM,
MOATOTOBKE K KOHTPOJILHOW pabOTe U TECTUPOBAHUIO.

VYMeTh 3anmuCHIBaTh (I)OpMyJIBI KOJUIOMAHBIX MUICIUI, ONPCACIIATL 3apsiag KOHHOHHHOﬁ HYaCTHUIIbI. BJIaZ[GTB
PaCYCTHBIMH OMPCACIICHUA MOpOora Koarydaiuu. 3HaTh OCHOBHEIEC AUCTICPCUOHHBIC W KOHACHCAIIMOHHBIC
MCTOJbI MOJTYUYCHUS KOJJIOUIHBIX PACTBOPOB.

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

nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 70 6aioB

1 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 20 6ayIoB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No HasBanue DopMbI Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
T€ | Tembl/BHI  [TEKyLIEro | KOJ-BO
MBI yueOHOM KOHTpoJsi | OamoB
paboThI / cpe3bl
1. OcHoBHEBIE JlaGoparo 10 3alIaHupOBaHO  BBITIONHEHHE JBYX J1a0OpaTopHbIX paboT. 3a
XUMHUYCCKUEC pHBIE nabopaTopHyIo padOTy MakCUMaJIbHO HaducisieTcs 5 6amioB: 2 6amia
TIOHSITHS U paboThI - BHINONIHEHUE; 2 Oamia — pacyeTsl U opopmieHue; 1 Gamt — 3ammra
CTEXHOMETPHYE TEOPETUYECKOro MaTepuaia K labopaTopHoil padote
CKHE 3aKOHBI
2. Crpoenue Tectupos 5 Tect coctout u3 10 Bompocos. - 0,5 Ganna 3a KakIblld TPaBUIBHBINA
aToma. aHue OTBET — Bcero 5 0amnoB
3. [lepuommueckwuii | Tectupor 5 Tect coctout m3 10 Bompocor. 0,5 6amra 3a KaKIbl IpaBHIBHBIN
3aKOH. aHue OTBET — BCero 5 6amios
ITepuoguueckue
(DYHKITHH.
4. | Xummueckas | Tectupon 5 Tect coctout m3 10 Bompocor. 0,5 6amra 3a KaKIbl TPaBHIIBHBIN
CBSI3b. aHue OTBET — BCero 5 6amios
Mexmonekyssp | JJomamns 5 Homarmnsis CaMOCTOATENbHAA pabora BBITIOJIHAETCA o
HOC s VHIVBUAYAILHOMY  3a/laHUIO,  BBIIaBaGMOMY  IIPEIOAaBaTENICM,
B3aMMOJIEHCTBH |caMOCTOST COCTOMT M3 5 KaYeCTBCHHBIX U KOJMYCCTBEHHBIX 3a/a4, MAKCUMAJILHO
c. eJbHas omeHMBaeTcs B S5 OaymoB (1 Oamnm 3a Kaxaoe  MPaBIIIBLHO
pabora BBITIOJTHEHHOE 33JJaHNE).
5. Onepreruka | Kontpoa 10 Ha nmuceMeHHyI0 KOHTpONIBHYIO padboTy orBoautcs 90 munyT. PaGoTa
XUMHYECKUX bHas COCTOUT B BBHINOJIHEHUH 5 33laHUi, MaKCUMaJbHO oueHuBaercs B 10
peakuuil. padora(x OamutoB ( 2 Oania 3a Kakao€ NMPaBHIBHO BBHITOJHEHHOE 33aHUE).
OHTPOJBH
blIii cpe3)
Tectupos 5 Tect cocrout u3 10 Bompocos. 0,5 Oamna 3a KakAblii NpaBUIBHBIN
aHue OTBET — BCero 5 0amnoB
6. CKopocTh Jlabopato 5 3a npaboparopHyto paboTy MaKCHMaIbHO HAYUCIIETCS 5 OauioB: 2
peaKImiA. pHBIC Oayyia - BBITIONIHEHUE; 2 6amia — pacueTsl U odopmieHue; 1 6amr —
XHAMHYECKOE paboThI 3aIUTa TEOPETHUECKOTO Marepraia K JaboparopHoit padore.
paBHOBecHe.
7. PactBOpHI. Jlabopato 20 3aruTaHUpPOBAaHO BEHITIONHEHWE YETHIpeX J1abopaTropHBIX paboT. 3a
Teopus pHBIC nabopaTopHyo paboTy MaKCHMAaJIbHO HAaunCseTCs 5 6amoB: 2 Oamra
JNEKTPOIUTHYEC | pabOTHI - BBITIONTHEHUE; 2 0aura — pacdeTsl U odopmiieHue; 1 6amr — 3ammura
KOM TEOPETHUCCKOTO Marepuraia K jJaboparopHoit padore.

JIMCCOLIMAINH.




8. | Hucmepcusie | JlaGopato 5 3a nmaboparopHyio pabOTy MakCHUMajbHO Hauucisercs 5 OaiioB: 2
CHCTEMBI. pHBIE Oayuta - BbINONHEHHE; 2 Oaiia — pacueTsl U odopmieHue; 1 Gamr —
pabots 3alIUTa TEOPETHUECKOTO MaTepraia K 1adopaTopHoil padoTe.
Jomanas 5 Jomanrssist caMOCTOsITeNIbHAass ~ paboTa  BBINOJMHSECTCS  T10
o WHAWBUAYaAIbHOMY  3aJaHHMI0, BbIIAaBa€MOMY  MpENoAaBaTesieM,
CaMOCTOST COCTOUT M3 5 KaYE€CTBEHHBIX U KOJIWYECTBEHHBIX 3a]a4, MAKCUMAaJIbLHO
eJbHas oueHuBaercss B 5 OayuoB (1 Oamnm 3a Kaxzoe  NPaBHIBHO
pabora BBITIOJTHEHHOE 33JJaHNE).
KonTpoa 10 Ha nuceMeHHy10 KOHTpOIBHYIO padboTy otBogurcs 90 muH.. Pabota
bHasi COCTOUT B BBINOJIHEHUU 5 33/laHU}, MaKCUMaJbHO olieHuBaercs B 10
pabdora(k 6amioB ( 2 Oana 3a KakI0oe IMPaBHIIBHO BBHITIOJHEHHOE 3aJaHNE).
OHTPOJILH
blii cpe3)
9. [TocemaeMocThb 10 Crynent nocetnn Bce 100% 3ansaTuit
10. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHMCIICHBI:
- 3a TPOEKT, BBHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha mpakTHKe — 20 6aJoB;
- TIOCTOSIHHAsI aKTHBHOCTh BO BpEMs NMPaKTHYECKUX 3aHATHH — 10
0aoB;
- TOJTHOCTHIO MOATOTOBJICHHAS K MyOIHMKAllUKM CTaThsi 110 TEMaTuke B
paMkax qucuuIiuinHel — 10 6asos;
- y4acTue ¢ JIOKJIaZIOM BO BCEPOCCHHCKON ONMMIIMAAE IO TEMAaTHKe
n3ydaeMoit qucturuiuHe — 20 0amios;
- ydacTHe B BBICTaBKE M0 TEMAaTHUKE HM3y4aeMON IWUCHMIUIMHBL — 20
0aoB;
- myOnmuKamMs CTaTbM IO TEMaTHKE H3y4yaeMoil OUCHUIUIMHBL B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepuaiaXx BCEPOCCHICKON
koH(epeHyHn / xypHane u3 nepeunss BAK — 10/ 15/ 20.
11. |MunuBHIyallbHBIC 3aIaHUs, 90 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bl
MOXKHO HaOparhb
JIOIIOJTHUTEIIbHBIE OBl Ha
JK3aMeHe
12. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog  100-GammpHOM
YEThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

PEeHWTHHIOBOW OICHKA TI0 JUCUUILNIMHE B  TPAJAUIHMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auTeHo

0 - 49 6aiut0B

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

JdomMamHsis caMmocTosiTeJIbHAsE padoTa

Tema 4. Xumuueckas cBsi3b. MeXMOIEKYIIPHOE B3aUMOICHCTBHUE.

Pewrenune npakrndeckux 3aJaHuii Mo TeMe «XUMHUYECKasl CBA3b. MEXMONEKYIISIPHOE B3AUMOICCTBUEY.

Tema 8. JlucriepcHble CUCTEMBI.

1. Pemenue xaueCcTBEHHBIX 3aaa4 Ha YCTaHOBJICHHUE COCTaBa U CTPOCHUC MHUILICIIII.

2. Pemenne pacy€THBIX 3a/1a4 Ha OMpeEIEICHUE TTOPOTa KOaryssiuy TH0(POOHBIX 30JIEH.

17



18
Kontpoabnas pabora

Tema 5. DHepreTuka XMMHUYECKHUX PEAKIIHI.
1. Kak nu3meHuTCsl CKOpOCTh NIpsiMOit 1 oOpartHoi peaknuu: 2A2 (1) + 3C(t) ®J(T). [Ipn yBenmaenust
JIaBJICHUS B 2 pa3a?
2. Nmeercs 32%-Hblii pacTBOP YKCYCHOM KUCIOTHI € TNIOTHOCTHIO 1,0436 /M. Paccunrtars: a) MOJISIpHOCTD;
0) HOPMAJIBHOCTb.
3. Kakas peakiusi He UJIET:
a) CaO + H20 ®; b) CuO +H20 ®; c) Na20 + H20 ®; d) K20 + H20 ®?
Hanummre ypaBHEHHS BCEX BO3MOKHBIX PEAKIUH.
4. B xakoMm HarpaBiieHUU OyJeT CMEIIaThCs PAaBHOBECHE PEaKIIMU MIPU &) TMOBBIIICHUU TeMIIepaTypsl, 0) OB
JABJICHUS B) OAHOBPEMEHHOM MOBBIIIICHUH TEMIIEPATYPBI U JABICHUS IS CICAYIOMIEH 00paTuMoit
peakuit: 2SO2(r) + O2(r) = 2SO3(1); DH = - 192 x/Ix
5. Mcnonb3yst METO/T MOMYpPEaKIHii, COCTABbTE MOJHOE YPAaBHEHUE OKUCIUTEIIbHO-BOCCTAHOBUTEILHOM PEAKI
KNO2 + K2Cr207 + H2SO4 ® KNO3 + Cr2(S04)3 + K2S04 + H20

Tema 8. JlucriepcHble CUCTEMBI.

1 CoctaBbre ypaBHeHHEe peakiuii ruaponnsza CuCl2. Onpenenure, B KaKyl0 CTOPOHY CMECTHTCS
paBHOBECHE, €CITH K pacTBOPY 3TO# coiu mo6aButh NaOH.

2 Ompenenute pH 0,1M pactBopa ruapokcuna Hatpusi. Kakoit Oyner okpacka jakmyca, peHondranenHa
¥ METHJIOBOTO OPAH)XEBOT'0 B 3TOM pacTBope?

3 Cmemanu 50 ma 0,1 M pactBopa NH40OH u 10 M 0,1 M pactBopa HC1. Paccuuraiite Benuuuny pH p:
(Kmuc rumpoxcuma ammonus paBna 1,8:10-5).

4 Benok CHIBOPOTOUHBIHN abOyMHUH YeJIOBEKa UMEET MOJISIpHYIO Maccy 69 kr/monb. Paccunraiite
OCMOTHYECKOE JaBieHue pactBopa 2 r 6enka B 100 mu Boasl ipu 25°C B I[1a 1 MM pr. cT. [Tn0THOCTB
pacTBOpa NPHUHATH PABHOM MJIIOTHOCTH YHCTOM BOJIBI.

5 Hamummre cxeMy cTpOEHUs] MULIEIIIBI XJIOpHIa cepedpa, MOTyYeHHYIO B3aMO/IEHCTBHEM PaCTBOPOB
HUTpara cepedpa 1 XJIOpUAA HATPHsl, yUUTHIBAS, YTO YACTHIIA 3aPsDKEHA MOJIOKUTEIBHO. YKKUTE
MOTCHIMAJIONPEISIIOIUE HOHBI U IPOTUBOUOHBI.

JlaGopaTtopHbie paboThl

Tema 1. OCHOBHBIE XUMUYECKHUE MOHSITHUS U CTCXUOMCTPHUICCKHUC 3aKOHBI
1 HMcTtopus pa3BUTHS U OCHOBHBIE MOJIOKEHUS AaTOMHO-MOJIEKYISIpHOM Teopruu. OCHOBHBIE
3aKOHBI XUMUU. | paHUIBI MPUMEHUMOCTHU TIOHATHUS «MOJIEKYIIay.
2 Pa3mepsl aTOMOB 1 MOJIEKyJl. Macca aTOMOB M MOJIEKYJT B @0COJIIOTHBIX U OTHOCUTENIbHBIX €IMHULIAX.
Monb. DKBUBAJIEHT Pa3IMYHbBIX BEIIECTB.
3 TlonsTua "xuMuueckuii aneMeHT" u "mpocroe BemiecTBo". M30Tomnbl. AjioTponus.
4 TlpuMeHEeHHE OCHOBHBIX 3aKOHOB CTEXMOMETPHH IIPH PELIEHUH PAacCUETHBIX 3a/1a4.

Tema 6. CkopocTh peakiuil. XuMHYECKOE PaBHOBECHE.
1 3aBHCHMOCTH KOHCTAHTBI CKOPOCTH XMMHYECKOW PEAKIIMH OT PA3IUYHBIX (aKTOPOB;
2 Maremarudeckoe BbIpaxkeHue npasuia Bant-I'odda;
3 VYpaBHeHHe AppeHuyca B IKCIIOHEHITMAIBLHOU 1 Jorapudmudeckon popmax;
4 ®axTophl, BAUAIONINE HA CMEIIEHNE XUMUUECKOTO PaBHOBECHSL.

Tema 7. PactBopsl. Teopus 371€KTPOIIMTUYECKON AUCCOLMALINHY.
1. JlaiiTe onpeneneHre pacTBOPY, pACTBOPUTEIIO, PACTBOPEHHOMY BEIIECTBY ?
2. JlaiiTe ompeneiaeHUE HACBHILIEHHOMY, IEpPECHIIEHHOMY pacTBopaM. Kak MOXHO NpUTOTOBUTH
NEepECHILIEHHBIN pacTBOpP?



3. OObsicHUTE, KaK TPOUCXOAUT MPOLIECC PACTBOPECHHUSI.

4. Kakue crmocoObl BBIpaXKCHHS KOHIICHTPAIIUA PACTBOPOB BBI 3HAETE?

5. PemreHne pacu€THbIX 3a7a4 Ha NEPECUET KOHLICHTPALIUH.

6. Penienne kaueCTBEHHBIX 3a/1a4 10 TeMe «[ uaponn3 conei»

7. Pacuér Benmmumnnbl pH 1 pOH pacTBOpOB CUIIBbHBIN U CITAOBIX IEKTPOIUTOB, Oy(PEepHBIX paCTBOPOB.

Tema 8. JlucriepcHble CUCTEMBI.
1 CucremaTu3npoBaTh U 3aKPEMUTh U3YUCHHBIN MaTepya Npy PEeIICHUH TPAKTUUYECKUX 3aJaHu,
MOJrOTOBKE K KOHTPOJILHOM paboTe U TECTUPOBAHUIO.
2 YMeTh 3anuChIBaTh (OPMYIIBI KOJUTOUIHBIX MU, ONPEENATh 3apsi]] KOJJIOUTHOW YaCTHIIBI.
3 Buaners pacueTHBIMU ONPEEICHUS TOPOra KOAryJsiiiu.
4 3HaTh OCHOBHBIE IUCIIEPCHOHHBIE U KOHJCHCAIIMOHHBIE METOIbl MOMYyUEHUS KOJUTOUIHBIX PACTBOPOB.

TecTupoBanme

Tema 2. CTpoeHue aroma.
1. Psit, B KOTOPOM MEpEeYUCICHBI TOJIBKO aJJIOTPOIHBIE MOTU(DUKAIINHI:
A) KHCITOpO, 030H, BOJIA;
b) xpacuslii pocdop, 6ensiit pocdop, hochuw;
B) rpadut, anmas, kapous;
I') mmactuyeckas cepa, MOHOKIMHHAS cepa, CEPOBOOPO/I.

2. CreneHb okucieHus xpoma B coennaennu K2Cr207 paBHa:
A)2;
b) 3;
B) 4;
I') 6.

3. Mexnay MoseKyinamMu BOJIbl pealiu3yeTcsl CBA3b:
A) nonnas;

b) koBanenTHas;

B) Bonoponnas;

I') Metannuueckas

4. ATOM KpeMHHSI UMEET dIEKTPOHHYIO (OpMYITy:
A) 1522s522p63s23p6;

b) 1522s22p63s2;

B) 1522s22p63s23p4;

I') 1s22s22p63s23p2.

5. OKHUCIIUTEIN — 3TO BEIECTBA:

A) IpUHUMAIOIINE AIICKTPOHBI;

b) otnaromue 31eKTpOHBL;

B) noBeImaronue cBOO CTeneHb OKUCICHNUS,
I') He M3MEHSIOIINE CBOIO CTEIICHh OKUCIICHHMS.

6. Jl71s BOMHOTO pacTBOpa aMMHaKa XapakTepHa cpefa:
A) HelTpanbHas;
b) kucnas;
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B) menounas;
I') cmaGokucnas.
TurnoBsie 3a1aHUsT KOHTPOJIBHBIX PabOT

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTNHE IPOBOAUTCS B hopMe 3aueTa

Tunossie Bonpocsl 3auera (OK-7, OIIK-2)

1 OcHOBHBIE XapaKTEPUCTUKH XUMHUYECKOM CBSI3U. THITBI XUMHUUYECKOU CBSA3H.

2 VI3MeHeHue SHTABIINU KaK XapaKTepUCTUKA SHEPTeTUKU XUMUUECKUX IpeBpaiennid. 3akoH ['ecca.
Pacuet TemnoThl rnmpounecca 1o TerjioTamM 06p3.30BaHI/I$I " TCIUIOTaM CTrOpaHud XUMHUUYCCKUX
COEMHEHHUI.

3 CKOpOCTh XUMHUUYECKOUN peakii. @aKkTopsbl, BIUSIIONINE HA CKOPOCTh. 3AKOH JIEUCTBYIOIIMX MacCC.

4 3aBUCHUMOCTb CKOPOCTH PEAKLIMU OT TEMIEPATYPhl. DHEPrUsl aKTUBALUU. AKTUBHBIN KOMILIEKC.
DJeMEHTAapHBIA aKT XMMHUYECKOW peakLuu.

5 CrpoeHue MULIEIUIBI.

Tunosble 3axanus s 3a4era (OK-7, OIIK-2)
He npenycmotrpeno

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

OK-7 OmmmuHo ymeeT paboTaTh ¢ HH(POpMaIMEel 0 HOBBIX OTKPHITHSX B 00)
XHMUH.
OIIK-2 CTyneHT moKa3bIBaeT HE TOJBKO BBICOKHI YPOBEHb TEOPETHUECKUX 3H
M0 JTUCIHILTMHE, HO ¥ TIPOCIICKNBACT MEKIUCIUILTHHAPHBIC CBS3H. )
VBSI3bIBaTh 3HAHHS, TMIONyYCHHBIE TIPU W3YYCHHH pa3IMIHBIX
«3a4TCHO» IVCLUIUINH, aHAJIM3UPOBaTh MPAKTUYECKHE CUTYallud, NPHHAMATh
(50 - 100 6amnoB) COOTBETCTBYIONME pemmenus. OTBET, MOCTPOEH JIOTUYHO, MaTePUa
U3JIaraeTcsi 4YEeTKO, SICHO, XOPOIIUM SI3bIKOM, apryMEHTHPOBAHO,
YMECTHO HCHONB3yeTcss WH(GOPMANMOHHBIA W HJUTIOCTPATUBHBIN
Matepuan (IpuMepsl U3 MPaKTUKH, TaOauiel, rpaduku u T.4.). Ha
BOTIPOCHI OTBEYAET KparTko, apryMEHTHPOBAaHO, YBEPEHHO, IIO

CYLIECTBY.

OK-7 He ymeer paborars ¢ nHpopmalmeit 0 HOBBIX OTKPBITUSAX B 001aCTH
XUMHH.

e 3A9TCHON OIlIK-2 CryneHT mokas3sIBaeT caadblii YpOBEHB npO(beccyIOHanE,HLIx 3HAHUH,
(0 - 49 Gaos) 3aTpyIHSETCS MpU aHajlu3e MpaKkTUYecKux cutTyauuid. He moxer
MPUBECTH NPUMEPHI U3 peajbHOM mpakTuku. HeyBepeHHO U
JIOTUYECKU HENOCIJIeA0BaTeNIbHO H3jaraeT marepuai. HempaBuibHO
OTBEYAET Ha MOCTaBJICHHbIE BOMPOCHI WM 3aTPYAHAETCS C OTBETOM.

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

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlN CaMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumHbl (PIT[]), xotopas ompexaenser copepxaHue, o0ObeMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U nHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE o0ecrieueHue, MpodecCHoHaAIbHBIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».



B paznene «O6bemM u comepikaHue AUCIHILTAHBDY YKA3bIBAIOTCS BCE Pas3leNibl M TEMbBl U3y4aeMOi
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekauu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JOMNOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIX cpeacts (POC).

5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTta ¢ OCHOBHOH W JOMOJHHUTEIBHON JUTEPAaTYpOH SBISETCS INaBHOM (OPMOH CaMOCTOSTEIBHON pe
HeoOXouMa TPy TMOJATOTOBKE K YCTHOMY OMPOCY Ha CEMUHAPCKHUX 3aHATHUSX, K 1e0araM, TECTHPOBAHHIO, 11
Omna BKIIIOYaeT MpopadOTKy JEKIMOHHOTO MaTepraja U PeKOMEHIOBAHHBIX HCTOYHUKOB U JIUTEPATYPHI IO T
JIEKUUH.

KoHcriekT nekuu JomKeH coaepkarh peepaTUBHYIO 3alliCh OCHOBHBIX BOMPOCOB JIEKIIMH, B TOM YHCIE C
Ha pa3MmenieHHble B cucteme MOODLe npe3enTtaiiy, OCHOBHBIX HICTOYHUKOB U JIUTEPATYPbI IO TEMAM, BHIBO]
KaxaoMy Bompocy. KOHCTIEKT MOXeT ObITh BBITIOTHEH B paMKax pacrledyarKy BbIIa4H MPE3CHTANNA JICKIIHiA
WIH B OTJIETBHON TeTpaau 1o npeamety. OH JOKEH ObITh aKKypaTHBIM, XOPOIIIO YATAEMBIM, HE COACPKATh
HE OTHOCSIIYIOCS K TeMe HHPOPMAITUIO WIIA PUCYHKHU.

KoHcnekTbl HaydyHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKATh
OTBETHl HA KAXKIBIM TOCTABICHHBIA B TEME BOIPOC, MMETh CCBUIKY HA HMCTOYHUK HHYOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHUS M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMU), HO TPU 3TOM
MO3BOJISIIONIMM J]aTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh TOAPOOHBIM. OO0BEM KOHCIEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- Jienarb 3aldCH O XOAYy YTEHHsS B BHUJE MPOCTOTO0 WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYEHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pa0dOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1allU1 110 TOJTOTOBKE K OTJIEIbHBIM 33JJaHUSIM TEKYLIErO KOHTPOJIS

CobecenoBanrie MpeAnonaraeT OpraHu3aluio Oecelnpl MpenojaBareiss Cco  CTyAEHTaMH IO  BO]
MPAKTHUYECKOTO 3aHATHUS C LeNIbI0 0oJiee 0OCTOSITETFHOTO BBISIBICHUSI MX 3HAHUM MO ONpeAeieHHOMY pa3ziel
npobseme U T.1. Bce wiieHsl rpynnbl MOTYT y4acTBOBaTh B 00CYKIE€HUU, J00ABIATh HHPOPMALIHIO, AUCKYTI
3a/1aBaTh BOIPOCHI U T.1.

VYCTHBIN OMpoc MOXKET MPUMEHSTHCS B Pa3InYHbIX Qopmax: (pPOHTATIbHBINA, MHAWBUIYATbHBIH, KOMOMHUPO
OCHOBHBIE KaueCTBa YCTHOT'O OTBETA MOJIEIKAILETO OLICHKE:!

- IPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHania;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

21



- CBOCBpeMeHHOCTB " 3(1)(1)CKTI/IBHOCTL HUCIIOJIB30BaHUA HAIJISAAHBIX HOCOGI/Iﬁ U TCXHUYCCKHUX Cpe,[[CTB HpI/I
OTBETE;

- CTIOJIb30BAaHUE JIOTIOTHUTEIHHOTO MaTepHaa;
- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- Ccolep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACpKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBiIe€HHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)KaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBl, JOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUS
PEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. AxmeroB H.C. Obmas u HeopraHmueckas Xumus : y4eO. Juis ctyd. By3oB. - M3m. 7-e, crep.. - M.:
Bricmiag mkoxna, 2008. - 743 c.

2. Heopranmueckas xumus : Yue6. nocodue: B 3 1., T.1: ®U3HKO-XUMHUYECKHUE OCHOBBI HEOPTraHUYECKOH
XuUMHH. - M.: Axkagemus, 2004. - 234 c.

6.2 JlononHUTEIbHAS JIUTEPATYpA!

1. ba6buu JI.B., banesun C.A., I'mukuna @.b., 3ak D.I., Pogronosa B.U. [IpakTrkyM 1o HEOpraHMYECKOM
XUMHH : yue0. mocobue. - 4-e usl., nepepad.. - M.: [Ipocsemenue, 1991. - 321 c.

2. Anexuna O.B. Heoprannueckast Xumusi: BOIIPOCHI M 33aHus : yueb nmocodue : B 2 4.. - TamboB: [U3nar.
nom TT'Y um. I'P. [lepkaBuna], 2013

3. Jluzun P.A., CaBunkuna E.B., Pykk H.C., AnuxGepoa JL.IO. TectoBble 3amanus mo oOmeil u
HEOPraHMYECKOW XMUMUH C PELICHUAMHU U oTBeTaMu. - M.: bunowm. Jlaboparopus 3nanmii, 2011. - 230 c.

6.3 VlHble HICTOUHUKHU:
1. yueOHbBIC MaTepHalibl Ha caiite xumudeckoro (axkynsrera MI'Y - http://www.chem.msu.su/rus/chemistry

2. y4yeOHBIE  MaTepwaJbl Ha  caiite  xummueckoro  ¢ak-ra  KpacHospckoro IY -
http://kristall.lan.krasu.ru/Education

3. Xumudeckasi SJHIUKIIONEeIUs Ha caiite « XUMHK.py» - http://www.xumuk.ru/encyklopedia/
4. ObpazoBarenpHbIC MporpaMMbl Ha caiite TromeHckoro 'Y - http://www.umk.utmn.ru/

5.  yueOHble  Marepuanpl Ha  caiWte  kadempel  ¢usxummu  PoctoBckoro 'Y -
http://www.physchem.chimfak.rsu.ru/

6. ydyeOHBIE Marepuanbl Ha caiite VIBaHOBCKOTO TOC. JHEPreTUYECKOTO  YHHUBEPCHUTETA -
http://elib.ispu.ru/library/lessons/index.htm

7. yuebnsie marepuainbl Ha caiite MUTXT - http://www.alhimik.ru/stroenie/titul.htm
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7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJSA M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThl.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JInneH3noHHOE MPOorpaMMHOE 00eCIIeUeHuE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptaeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHbBIE CUCTEMBI:
1. IPR BOOKS: snekrponno-6ubanorednas cuctema. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Web of Science: monmuremarnueckas pedeparuBHO-OnOIHOrpaduueckas U HayKoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

4. ApxuB Hay4YHBIX XypHAJIOB 3apy0OexHbIX n3narenbcTB. — URL: https://arch.neicon.ru

5. TocynmapctBennass undpopmainmonHas cucreMa «HarmumonanpHas snekTpoHHass Oubmmoreka» . — URL:
https://rusneb.ru

6. Hayunas snexkrponHas 6ubmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
7. Hayunas snexrponnas oubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas osmekrtponHas OubOnuoreka Poccuiickoit akamemunm — ectecTtBo3Hanms. —  URL:
https://www.monographies.ru

9. Ilnardopma Nature . — URL: https://www.nature.com/siteindex

10. ITnardgopma Springer Link. — URL: https://link.springer.com

11. Poccuiickas rocynapctBenHas Ouonaunorexa. — URL: https://www.rsl.ru
12. Poccuiickast HarmonanbHast oubmuoreka. — URL: http://nlr.ru

13.  VYuuBepcurerckas OuOIMOTEKa  OHJIAWH:  AJIEKTPOHHO-OMOMMoTeyHast cucrema. —  URL:
https://biblioclub.ru

14. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library

15. ONEKTPOHHBIN KaTajaor dyHIaMeHTaJIbHON OubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog
16. FOpaiit: anexTpoHHo-0mbIMoTeuHas cuctema. — URL: https://urait.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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B3aumoneiictBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



