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

OIIK-2 Bmanenue 0a30BbIMH 3HAHUAMH (YHIAMEHTAJIBHBIX pPa3leyioB (DU3WKH, XUMHUH W OHUOJIOTHU B
o0beMe, HEOOXOIMMOM JIJIsi OCBOEHUS (PU3MUECKHUX, XUMHUUYECKUX U OUOJIOTMYECKUX OCHOB B SKOJIOTHMHU U
MPUPOJONIONB30BAHNS;, METOAAMH XHMUYECKOTO aHalu3a, 3HAHUSIMH O COBPEMEHHBIX TUHAMHYECKHX
mporieccax B MpUPoJE M TexHochepe, O COCTOSHUM Teocdep 3eMIIH, SKOJIOTHH U IBOJIOIUN OHOChEpHI,
100aNbHBIX SKOJOTUYECKUX MpodiIemMax, METoAaMUu OTOOpa M aHajIn3a Te0JIOTUYECKUX U OMOJIOrMYeCKHX
mpo0, a Tak)Ke HaBBIKAMH HIACHTU(GUKAIIMK W OMUCAHUS OMOJOTHYECKOTO pa3zHOoOOpaswsi, €ro OICHKH
COBPEMEHHBIMH METOJaMU KOJTUYSCTBEHHON 00pabO0TKH MHGOpMAIHH

[IK-18 Brnanenue 3HaHMSIMU B OOJACTH TEOPETUYECKHMX OCHOB T'C€OXMMHUU W T€O(DH3UKH OKpYKaroIiei
Cpelbl, OCHOB MPHUPOIONOIb30BAHNS, SKOHOMHUKH MPUPOAOIOIB30BaHUS, YCTOWYMBOTO Pa3BUTHUS

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

- KOHTPOJIbHO-PEBU3UOHHAS

- IOAroTOBKa ANOKYMCHTALUWU JI DKOJIOTUYECKOM OKCIICPTU3bI PA3JIMYHBIX BHUIAOB IMPOCKTHOT'O

aHaJIM3a

- y4aCTuc B KOHTpOHI:HO-peBI/I?)I/IOHHOﬁ ACATCIIBHOCTH, 3KOJIOTMYCCKOM ayJHUTC, 3KOJIOIMYCCKOM
HOPMUPOBAHUU U SKOJIOTHYCCKOM KOHTPOJIC COCTOSHUA oxcpyncaromeﬁ CpCabl

- NIPOU3BOACTBEHHBIN DKOJIOTMYECKUN KOHTPOJIb B OpraHU3aLMsIX

- KOHTPOJIb MEJIHOPATUBHOTO COCTOSHUSI W O00€CleYeHHE PEerylIupOBaHUsS BOIHO-BO3AYIIHOTO
peXHMMa METHOPATUBHBIX 3€METTh

- TIPOBEJICHHE

WHXCHEPHO-IKOJIOTUYECKUX HCCIEAOBAHMM JJII  OLIGHKHM BO3JCHCTBUS Ha

OKPY’KaIOIyI0 CpeAy Pa3HbIX BUAOB XO3IHCTBEHHOU NEATEIbHOCTH

- HAYy4YHO-HCCJICA0BATCIIbCKAsA

- yyacTue B ITPOBEICHUH HAYyYHBIX MCCIIEOBAaHUI B OOIACTH SKOJIOTHHU, OXPAaHBl IPUPOABI M HHBIX

HayK o0 OKpyXaromei cpee,
ACATCIIbHOCTD
- TIpOBEJICHHE JTA00PATOPHBIX UCCIICTOBAHHIA

B OpraHu3anusix,

OCYILECTBIAIONMX 00pa3oBaTeNbHYIO

- ocylIecTBiIeHne coopa 1 NepBUYHON 00pabOTKN MaTepraa

- Y4aCTUC B IIOJICBBIX HATYPHBIX UCCIICAOBAHUAX

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI CIICAYIOIINE

KOMIICTCHIINU

O0600ITIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JecTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH TIPO(heCCHOHATBLHOTO
JIeHCTBHS

3HaHUSA U YMEHHsI, HEOOXOAMMBIC TSI JOPMUPOBAHMS
TPYJOBOTO JICHCTBHS / KOMITETCHIINU

OIIK-2 Bnanenue
0a30BBIMU 3HAHUSIMU
(yHIaMEHTAITLHBIX
pa3aeioB PU3UKU, XUMUU H
OuoJIoruu B 00bEME,
HEOOXOIMMOM st
0CBOCHHS (PU3UUECKHUX,
XUMHYECKHX U
OHOJIOTHYECKUX OCHOB B
SKOJIOTUH U
MIPUPOJIOTIONIE30BAHUS;
METOAAMU XUMHUUECKOTO
aHaJn3a, 3HAHUSIMH O

3HAeT ¥ IOHUMACT:

bazosrie pasaciibl XUMHHU, OCHOBHBIC XHWMHUYC-CKUC
SABJICHUSI W OCHOBHBIC 3aKOHbBI XWMHWH; TI'pPaHUIBI HX
NpUMCHUMOCTHU, NPHUMCHCHUC 3aKOHOB B BaKHECHUIITIX
MPAKTUYCCKUX TPHUIIOKCHUAX; OCHOBHBLIC (I)I/I3I/I‘-ICCKI/IC
BCJIMYUHLBI, HCIIOJIB3YyECMBIC B XHUMHUH, HUX OIPCACICHUC,
CMBICJI, CIIOCOOBI U CAWHUILIBI UX U3MCPCHUS,

YMeet (criocoOeH IPOIEeMOHCTPHUPOBATH ):




COBPEMEHHBIX
JTMHAMHAYECKUX TPOLECcCax B
npupozne u TexHocdepe, o
cocTosiHMH reocdep 3emiy,
9KOJIOTUH U 3BOJIIOLIUH
ounocdepsl, IOOATEHBIX
9KOJIOTHUECKUX MTpodIeMax,
MeToIaMH 0TOopa u
aHaJIM3a reoJIOTHYCCKUX U
Ouonornueckux npoo, a
TaKKe HaBBIKAMU
UICHTU(HUKALIH 1
OTMCaHUsl OMOJIOTHYECKOTO
pa3HO00pasusl, ero OlEeHKA
COBPEMEHHBIMH METOIaMH
KOJIMYECTBEHHON 00paboTKH
nHPOPMaITUH

Ha OCHOBE CHCTEMBl OCHOBHBIX (yHIaMEH-TaJIbHBIX
XMMUYECKHX  TOHATHUH W TEOpHH,  00-CyXKAaTb
SKCIIEPUMEHTANIBHBIE ~ PE3YNbTaThl, JelaTh  BBIBOABI,
OpPUEHTHPOBATECS B COBPE-MEHHOM JIUTEpaType M BECTH

Hay4YHYIO JHC-KyCCHIO

Bnageer:

HaBbIKAMH cOopa ® aHamM3a TEOpPEeTHYEeCKO U
SMIUPUIECKON MHPOPMALUN O PA3TMYHBIX XUMHUYECKUX
mporeccax W SBJICHHSX HCIONb-3yS COBPEMEHHYIO
JTUTEpaTypy, B TOM YHCIIE ODIEKTPOHHYIO; METOaMHU
WCTIONIb30BAHMSI OC-HOBHBIX XHMHYECKHUX 3aKOHOB W
MIPUHIIAIIOB B BAXHEHIINX MPAKTUYECKUX MPUIOKEHUSX;
HaBbIKAMH  OOBSICHEHHA  B3aWMOCBSI3M  OCHOB-HBIX
MOHSATHNA U BEJININH B XUMHH.

I1K-18 Bnanenne 3HaHUIMHA
B 00J1aCTH TEOPETUYCCKUX
OCHOB I'€OXUMMU U
reo(hU3UKH OKPYKaroIIeh
Cpelbl, OCHOB
MPUPOAOIIOIB30BAHUS,
SKOHOMMKH
MPUPOAOIIOIH30BAHUS,
YCTOMUYMBOTO pa3BUTHUSA

3HACT ¥ MOHUMAET:

OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOW TEOpHUU CTPOEHUS
aromMa, TEOPHH XUMHYECKOW CBSA3HM, OHEPIeTUKH U
KHHETUKA  XHMUYECKUX  pEaKk-IuidA,  XUMHUYECKOTO
paBHOBECHS, OCHOBHBIE COCAMHEHHS D3JIEMEHTOB W HX
XMMHYECKHE TTPEBPAIICHNS.

VYmeer (criocobeH NpoAEeMOHCTPUPOBATh):

MPOBOANUTH pacueTsl 1O ¢GopMyaaM U XHMHYE-CKUM
YpaBHEHHSAM, PacueThl Uil TMPHUTOTOBIIC-HUS PacTBOPOB
3aJaHHOW KOHIEHTPALWH, pe-IIaTbh 3aJadd IO TeMaM
JEKIUOHHOTO Kypca, OOBSACHITH pPE3yJAbTaThbl OIBITOB,
CBOOOZIHO ¥ TPAaBUIBHO TIOJNB30BAaThCS XHMHUYECKOU
Tep-MUHONIOTHEH. [paMOoTHO OQOPMIIATL PE3yab-TaThl
MIPaKTUYECKUX pabor, 00pabarsiBaTh u
WHTEPIPETHPOBATH PE3YABTATHI

Bmaneer:

HaBBIKAMH pemieHUs (YHIAMEHTAIBHBIX U MPUKIAIHBIX
3aJa4 JaHHOTO paszjiesia HEOpra-HUYeCKOM XuMuu ¢
HCITOJIb30BaHUEM COBpPE-MEHHBIX BBEIYHCITUTENBHBIX
METOJIOB, PAa3BUTHEC Y CTYJICHTOB HABBIKOB, CBSI3aHHBIX C
paboToOlf C COBPEMEHHBIMH HCTOYHUKAMH XUMHYCCKOM
nH(popMaIK (CIPaBOYHUKH, TEPUOAMYCCKUAC HW3IaHVS,
AJIGKTPOHHBIE pecypchl W T.JI.), BIa-I€Th OCHOBAMH
Teopuu (PyHIAMEHTATBHBIX PA3CiOB XUMUHU

1.4 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-2 Bnagenue 60a30BbIMU 3HAHHSIMU (PYHIAMEHTAJIBHBIX Pa3aeioB (DU3UKH, XUMHUH U
Oowonmorun B oOBEME, HEOOXOAUMOM [UJII OCBOCHHS (PU3MUECKUX, XUMUYCCKHX U
OMOJIOrMYECKNX OCHOB B 3KOJIOTUH M MPHUPOIONOIb30BAHUS, METOJAMH XUMHYECKOTO

aHajmn3a,

S3HaHUSAMU O COBPEMCHHBIX JTWHAMHUYCCKHX IIpoHeccaXx B IIPUPOAC U

TexHochepe, O cocTosHMH Teochep 3eMiu, SKOJOTHMH | DBOJIOINUH OHOChEpHI,
I00ATBHBIX SKOJOTHUECKUX TpobiieMax, METOIaMi 0TOOpa M aHaJIHM3a TeOJIOTHUECKUX U
OMOJIOTHYECKHUX MPOO, a TAKKE HABBIKAMHU UJCHTU(UKAIIUN U OTHCAHUST OMOJIOTUYECKOTO
pa3HOOOpa3us, €ro OIEHKH COBPEMEHHBIMH METOAaMHU KOJIMYECTBEHHOW 00pabOTKH

nHpopmaruu
Ne HaumenoBanue dopma oOyyeHus
/o WCIUIUINH
Amett ’ Ounas
OTIPEIEISIOMNX

AAONA TITAATTIATITITITIAONTIT 1A

(cemectp)




WVIV/M YTV YLLULYIOA P DIV

CBA3U

1 [AmanTanmonHas +
JUCIIUILIMHA IS
WHBAIUJIOB U JIUIL C

OB3
"Bbuonospexnenns”

2 |buonorus +

W

buonoBpexaeHus +

4 |IIpaxTuka no + + +
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHH M HaBBIKOB, B
TOM YHCIIe
NEPBUYHBIX YMECHHUU
HaBBIKOB
Hay4YHO-HMCCIeJ0BaTeN
BCKOH JIESITETTLHOCTH

5|Y4eHnue o chepax + |+ |+
3emiu

6 |Pusuka +

7 [Xumus u puznka +
OKpyKarolei cpeas

8 | Dxonornueckas + | +
(dhuznonorus

9 [Oxomorus + |+ | +

[1K-18 Bmanenue 3HaHUSIMH B 00JACTH TEOPETUYECKUX OCHOB T€OXMMHUHU U T€O(DU3UKH
OKpY’Karollel Cpeapl, OCHOB MPUPOAOIOIb30BaHUS, IKOHOMUKH MPUPOAOIOIB30BaHUS,
YCTOMYUBOIO Pa3BUTHS

Ne HaumenoBanue dopma oOyyeHus
/o WCIUIUINH
orf[ C,Z[CJ'ISIIOH_I;/IX Ounias
p (cemectp)
MEXIUCIUIUIMHAPHBIE

- 1234567

—

T'eonorus c ocHoBamu | + | +
IIOYBOBEACHUS

2 |IIpakTHka mo + + +
MOy YEHHUIO
MEPBUYHBIX
podecCHOHATBHBIX
YMEHUI U HaBBIKOB, B
TOM YHCIIE
MIEPBUYHBIX YMEHUI U
HaBBIKOB
Hay4YHO-HCCIIeIOBaTEN
bCKOH IE€SATEIbHOCTU

3 |[IpukagHbIe ACTIEKTHI + | +
9KOJIOTUHT

4 |ConmagbHble aCEKTEI + |+ | +
SKOJIOTHH

5| Xumust v pusnka +
OKpY>Karollen cpesibl

6 | Oxomoruueckue + |+ |+
ACTIEKTBI
NPUPONOTIONB30BAHUS




2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JucuuminHa «XUMHUS» OTHOCUTCS K BApHAaTMBHOM YacTH

noarotoBku 05.03.06 - Dkonorusa u NpUPOAONOIb30BaAHUE.

JuctunnnHa « XUMUsS» U3y4aeTcs B 2 CEMECTPE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Oumnas: 4 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpy10éMKOCTb 1M CHUTLTHHBI 144
KonTaktHas pabora 48
Jlexnuu (Jlekiun) 16
Jlaboparopnsie (JIab. pab.) 32
CamocrosrenbHas padota (CP) 60
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O|l0|O
2 cemectp

1 OcHoOBHBIE JlaGopatopHsbie
XUMUYECKHE paboThl
MOHSITHS U 1 6 | 6
CTEXHOMETPUUECKUE
3aKOHBI

2 Crpoenue atoma. 1 2 6 TecTtupoBaHue

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

4 XuMHUECKast CBA3b. TecTtupoBaHue;
MexMmorekynspHoe | ) ] JomarHss
B3alMOZEHCTBHE. COMAcCTOSTENbHAS

pabora

5 OHepreTuka TectupoBanue
XUMHYECKHUX 2 |12 8
pEaKLHA.

6 CxopocTh peakiuii. JlaGopatopHsbie
XUMHYECKOE 4 16 |8 paboTsl
paBHOBeECHE.

7 PactBopsl. Teopus Hpyrue popmsr
ANIEKTPOJIUTHYECKOM | 3 6 | 10 KOHTPOJIS
JUCCOLMALIH.

yuebnoro miana OIl mo HampaBieHHIO




8 JucnepcHsble JlaGoparopHas

CHUCTEMBI. pabora; lomamHss

CaMOCTOSTEIIbHAS
pabora

Tema 1. OcHOBHbIE XUMHUYeCKHE MOHATHS U cTexuomerpuieckue 3axkonbl (OIIK-2)
Jlekumus.
OcHOBHBIE TIOHATUS XUMUU. ATOM. Monekyna. XuMAYeCKU 37eMeHT. M30TONMHBIA COCTaB XUMHYECKHUX
aneMeHToB. [IpocToe W clokKHOE BEmIECTBO. XHMHUYECKas peakuuss XHUMUYECKUUA HKBUBAJICHT.
OKBHBAJICHTHAsI Macca.
OCHOBHBIE THUIIBI CTPYKTYpP HEOPraHUYECKUX coeAMHEHUI. OCHOBHBIE CTEXMOMETPUUYECKUE 3aKOHBI. 3aKOH
SKBHBaJIEHTOB. Hecrexnomerpudeckue coequHeHus. [JanbTOHUIBI U OEPTOILTUIBI.
JlaboparopHbie padoThbI.
Jlabopartopnast pabota 1. TexHuka 6€30MacHOCTH B XUMHUYECKOH Taboparopun. OOopynoBaHue
XUMHUYECKOU JTabopaTopuu.
[{enb: 3HAKOMCTBO C TIPaBUJIAMH TIOBEICHUS B XUMHUECKoU Jaboparopuu. Oxpana Tpyna. O6opynoBaHue
XUMHUYECKOU JTabopaTopuu 1 ero Ha3HadeHue. Buasl xuMuueckoi nocynbl. HarpeBareabHbie MpruOOpHI.
Jlabopatopnas pabota 2. [IpueMbl 1 METOBI PAaOOTHI B XMMHUYECKOU JTaO0OpaTOpuu
[{enb: HAYYUTHCS HEKOTOPHIM IIPUEMaM U MeTo/iaM pabOThl B XUMUYECKOU 1abopaTopuu (B3BEIIMBAHNE
TBEPABIX BEIIECTB, pACTBOPEHUE, PUIBTPOBAHNUE, BHIIAPUBAHKE, BHICYIIIBAHHE).
O6opynoBaH#e U PEaKTHBBI: CMECh XJIOPU/IA HATPHS U MecKa, BOJa AUCTUIUIMPOBAHHAS, IIMATEINb,
XUMHYECKHI CTaKaH, IITAaTUB C KOJBIIOM, OYMasKHBIN (PUIBTpP, BOPOHKA, YAIlIKa ISl BHITAPHBAHMUS, BECHI
TEXHUYECKHUE.
[IpakTuyeckoe 3aHATHE.
1 Ucrtopust pa3BUTHS U OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJIEKYJIIpHOI Teopuu. OCHOBHBIE 3aKOHBI
XUMUU. [ paHULIbl TPUMEHUMOCTHU MOHATHUS «MOJIEKYJIay.
2 Pa3mepsl aTOMOB ¥ MOJIEKYII. Macca aTOMOB M MOJICKYJT B @DCOJIFOTHBIX U OTHOCUTENIbHBIX €IMHULIAX.
Mosib. DKBUBAJIEHT Pa3IUYHBIX BELIECTB.
3 IlonsTus "XuMHUYECKH IeMEHT" U "pocToe BemecTBo'". M3oTonsl. AmnoTponus.
4 TlpumeHeHHEe OCHOBHBIX 3aKOHOB CTEXMOMETPHH NP PEIICHUH PacuETHBIX 3a/1a4.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[enb: 0600MUTh U 3aKpENUTh U3YYEHHBIH MaTepuan 00 OCHOBHBIX MOHSATHUSAX, 3aKOHAX XUMHUU U UX
B3alMOCBSI3H.
[lepen pemennem 3aaa4, TECTUPOBAHUEM, PEKOMEHAYETCS BEIYYUTh OCHOBHBIE IOHATHS U
CTEXMOMETPHUECKHUE 3aKOHBI, UX MaTEMaTUYeCKOE BhIpAKEHNE. YMETh BECTH OCHOBHBIE PacueThl 10
XUMHUYECKUM (OpMyJiaM, YpaBHEHUSIM peaKIi Ha OCHOBE 3aKOHOB CTEXHOMETpHUU. J[J151 3TOro He0O6X0IUMO
npopaboTarh TEOPETUUECKHUIT MaTepual: KOHCIEKTHI JEKIUH, pEKOMEHIYEMYIO JINTEPATypy.

Tema 2. Ctpoenue atoma. (OIIK-2)
Jlexknus.

CocraB smpa aroma. M3otonsl u m3o0apbl. PaguoakTHUBHBIE 3JIEMEHTHI W WX pacnaj. MckyccTBeHHas
paavoaKkTUBHOCTB. [IOHATHE O AAEPHBIX peakLusax. DHEPrUs aTOMHOTO si/ipa U €€ ucrosb3oBanue. [lonsatue
0 paJMalMOHHO-XMMHUYECKUX peakuusx. OcoOEHHOCTH XMMHMU pPaJAMOAKTHBHBIX 3J€MEHTOB. Peakuuu c
y4aCTHEM MEYEHBIX aTOMOB.

Hcropust pa3sBuTus NMPEACTABICHUM O CTpoeHUM aroma. Teopus bopa. BonHoBast Teopust CTpoeHUs aroma.
JIBOMCTBEHHAs NpUpoOJa dIeKTpoHa. [IpuHIMI HEONIpEAECIIEHHOCTH.



[Tonsatue 00 >MeKTPOHHOM oOJiake. DJIEKTPOHHAs IUIOTHOCTh. PamuanbHOe pacmpeneneHue 3JIeKTPOHHOM
IUIOTHOCTH OKOJIO Si[pa aToMa BOJOPO/Aa B OCHOBHOM M BO30Y)KJICHHOM cOCTOsSHHsX. [loHsATHE O pamumyce
aromMa. KBaHTOBBIE UMClIa KaK XapaKTEPHCTUKU COCTOSHUS 3JIEKTPOHA B aroMe. s-, p-, d-, f-amekTpoHsI.
[ToHATHS: SHEPreTUYECKUI ypOBEHb, MOIYpPOBEHb, IEKTPOHHBIA CIIOW, JIEKTPOHHAs 000JI0YKa, aTOMHAs
opoutans (AO). Ilpunmun Ilaynm U eMKOCTh ANEKTpoHHBIX oOomouek. [IpaBuno XyHaa u mopsaok
3allOJITHEHUSI aTOMHBIX opOuTasieil. CTpoeHne 3JIeKTPOHHBIX 000JIOYeK aTOMOB 3JIeMeHTOB. lloHsTHE 00
3 PeKTUBHOM 3apsije Aapa aroMa. DKpaHUPOBAHUE 3aps/a SINEKTPOHAMH.

JlabopaTropHbie padoThbI.
[IpakTuyeckoe 3aHATHE.
1. IToBTOpEeHKE TEOPETUUECKOTO MaTepuraia o teme «CTpoeHue aroMay B (hopMe IBPUCTUUECKOM Oecebl.
2. PemieHue npakTUYECKUX 3aaHui 110 TeMe «CTpOeHUE aToMay
3. TectupoBaHue

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
Ilens cucreMaTU3upOBaTh U 3aKPENNUTh U3yUEHHBIM MaTepual O pa3BUTHH IIPEICTABICHUN O CTPOCHUH
aroma. PexkoMeHanuu: U3y4uTb TeOpeTUUeCKuil Mareprall (KkoHcnekT jekuuii, YMK, pasznenst
PEKOMEHAYEMOM JTUTEPATYPHI).
Jlnst perieHus 3a/1ad, MOArTOTOBKU K TECTUPOBAHUIO HEOOXOAMMO UMETh NPECTABICHHS O CTPOEHUH aTOMa

1 KOPIYCKYJISIPHO-BOJTHOBOW MPHUPOJIE SJEKTPOHA; 3HATh KBAHTOBBIE YMCIIA U MIPUHIIUIIBI 3aTI0THEHUS
AIIEKTPOHAMHU aTOMHBIX OpOUTaseil.

Tema 3. [lepuonuueckuii 3akoH. [lepuonnyeckue pynknun. (OIIK-2)

Jlekumus.
[Tepuonnueckuit 3akoH. Ilepumommyeckas cuctema. OCOOEHHOCTH 3amMOIHEHUS AJIEKTPOHAMH aTOMHBIX
opOutaneit u GopMUpPOBaHUE TMEPUOIOB. S-, p-, d-, f-d3IEMEHTHI W MX PACMOJIOKEHHE B TEPHUOIUUYECKOMN
cucteme. ['pynmel. [lepuonsl. ImaBHBle W MOOOYHBIE MOATPYMIIBIL. [paHHUIBI MEPUOAUUECKONH CHCTEMBI.
Paznuunbie hopMbl TaOIUIT TEPUOTUIECKON CHCTEMBI.
[TeproguunocTh CBOMCTB atoMOB. Pagmycesl atToMOB ¥ MOHOB. MloHM3alMOHHBIE MOTEHIMabl. CponcTBO K
anekTpoHy. IloHsTHe 00 3MEKTPOOTPULIATENILHOCTH 3JeMEHTOB. [lepHoAMYHOCT XMMHUYECKHX CBOMCTB
JJIEMEHTOB, NPOCTHIX BEIIECTB M XUMHUYECKMX COEIMHEHUH. buorennsle smeMeHThl. Kpyrosopor
OMOT€HHBIX XUMHUYECKHUX HJIEMEHTOB.

JlaGopaTopHbie padoThbI.
1. ®ponTanpHas 6ecena mo reme «llepuonnueckuii 3akon. [lepuonnyueckue GyHKITUN.
2. Pemenne npaktuueckux 3aganuii mo reme «llepuommyeckwnii 3akoH. [lepuonnueckue GyHKITANY.
3. TectupoBaHue

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
Henb: cucreMaTu3npoBaTh, 3aKPENUTh U3YUEHHBIN Marepua. s pemienus 3aaa4, NOArOTOBKE K
TECTUPOBAHUIO, KOHTPOJILHOU paboTe He0OX0IUMO MOBTOPUTH (DOPMYTUPOBKY EPUOTUIECKOTO 3aKOHA
J.. MeHneneeBa, 3HaTh PUHIUITIBI TOCTPOEHUS IEPUOIUYECKON CUCTEMBI XUMHUUYECKHUX JIEMEHTOB,
CTPOEHUE IEKTPOHHBIX 000JI0YEK aTOMOB; YMETh MPOTHO3UPOBATH XUMUYECKUE CBOWCTBA IIEMEHTOB
MCXO/ISl U3 UX MOJIOKEHUS B IEPUOJUUECKOM CUCTEME.

Tema 4. Xumnueckas cBsizb. MexkmosiexyasipHoe Bzanmopaeiicreue. (OIIK-2)
Jlekumus.

OcHOBHbIE OCOOEHHOCTH XMMHUYECKOTO B3aUMOACHCTBHSI M MEXaHHU3M OOpa30BaHUS XUMHYECKOH CBS3H.
HacpimaemocTs 1 HampaBIIEHHOCTh XMMHUYECKOM CBsA3U. KBaHTOBO-MeXaHMYECKas TPAKTOBKA MEXaHHM3Ma
0o0pa30BaHUs CBA3HM B MOJIEKYJIE BOIOPO/A.

OCHOBHBIE THUIBI XMMHUYECKOM CBSI3M: KOBAJICHTHAsl, MOHHAasg, MeTayudyeckas. OCHOBHbBIEC MOJIOKECHUS
teopun BaneHTHbIX cBsizel (BC). OcobeHHOCTH 00pa3oBaHUs CBS3C€H MO JOHOPHO-AKIENTOPHOMY
MexaHu3My. MHOTOLIEHTPOBAasI CBS3b.
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BaneHTHOCTh XMMHMUYECKMX 3JeMEHTOB. KOOpAMHAIIMOHHOE YHCIIO XMMHUYECKM CBSI3aHHOIO aroma Kak
XapaKTEpPUCTHKA, JOMOJIHAMOIAsA BaJeHTHOCTh. OAMHOYHBIE M KpaTHble CBs3u. |- u []-cBs3m -
Pa3HOBUAHOCTU KOBAJIEHTHBIX U MOJISIPHBIX CBsi3el. KonnuecTBEHHbIE XapaKTEPUCTUKY XMMHUUECKUX CBA3EH
(MopsAnOK, PHEprus, JUIMHA, BAJCHTHBIM YTOJ, CTENEHb MOHHOCTH). D(PQPEKTHBHBIC 3apsabl XUMHUECKU
CBSI3aHHBIX aTOMOB U CTENEHb MOHHOCTU CBS3H. J{MMOJBHBIN MOMEHT cBsizu. KoHuenmust ruGpuausanuu
aTOMHBIX OpOWTaneil M MNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJd M HMOHOB. BimsiHMe OTTalKuBaHUS
ANIEKTPOHHBIX Map Ha MPOCTPAHCTBEHHYIO KOH(PUTYPAIIIO MOJICKYI.
Jlokanu3oBaHHBIE U [E€IOKAIU30BaHHbIC CBA3H. [lenokanu3anus [-3JIEKTPOHHOM IUIOTHOCTH B MOJIEKYJIE
OeH3ona, rpaduTe, HOHAX KUCIOPOACOACPKAIINX HEOPTaHMYECKUX KUCIIOT.
Cunsl  Ban-gep-Baanbca. OpueHTallMOHHOE, WHAYKIMOHHOE M JUCIEPCUOHHOE B3aUMOJEHCTBUS.
BonoponHas cBs3b.
Kpucrannuyeckoe coctosHue BemiecTBa. PakTopbl, ONPEENAIOIINE TEMIEPATYpy IJIaBICHUS HOHHBIX,
ATOMHBIX U MOJIEKYJISIPHBIX KPUCTAJUIOB.
3aBUCUMOCTD  (PU3MUYECKUX CBOMCTB BEIIECTB C  MOJEKYIAPHOH CTPYKTYpoil OT  Xapakrepa
MEKMOJIEKYJISIPHOIO B3aUMOJEUCTBUA. TeMIiepaTypsl ILIABICHUS U KUIICHUS B PsAAaxX BEIIECTB CXOJHOTIO
cocraBa, OOpa30BaHHBIX 3JIEMEHTAMH OAHOM monarpymnmnbl. Ternorsl (a3oBBIX MepexooB. BrusHue
BOJIOPOJTHOM CBSI3M HAa (PU3NYECKUE CBOMCTBA BEIICCTB C MOJICKYISIPHOU CTPYKTypoit. Obmue ocobeHHOCTH
(U3NYECKUX CBOMCTB MOJICKYJSIPHBIX KPUCTAJUIOB B CPAaBHEHMM C MOHHBIMH U aTOMHBIMH KpHCTaJUIaMH.
Crenenp okucneHus. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

JlaGopaTopHbie padoThbI.
1. ®ponranbHas O6ecerna 1Mo TeMe « XuMHU4YecKast CBsA3b. MeXMOIEKyIIpHOE B3aUMOICHCTBHEY.
2. PerieHre NpakTUYECKUX 3aJaHUH IO TeMe «XHUMHUYECKas CBSI3b. MEKMOJIEKYISIpHOE B3aUMOICHCTBHUEY.
3. TectupoBaHue

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
Lenb: CucteMaTH3UpOBaTh, 3aKPENUTh U3yUeHHBIN MaTepuall. [IpopaboTars TeOpeTHUECKUI MaTepuall,
HEOOXOIMMBIN JIJIs peIlIeHUs 3alaHU, TECTOB, MOJTOTOBKH K KOHTPOJILHOM pabore. Heo6xoammo noHuMarh
IIPUPOAY U 3HATH XapaKTEPHbIEC CBOMCTBA KOBAJICHTHOW, MIOHHOW U METAJNINYECKOM BOJOPOIHOM CBA3U U
MEKMOJIEKYIISIPHBIX clilax Ban-nep-Baanbca; 3HaTh KBAHTOBO-XUMHUUYECKUE METO/bI OITUCAHUS CTPOCHUS
MOJIEKYJI; UMETh IPEACTABICHHUS O BIMSIHUHU, KOTOPOE OKa3bIBaeT rHOPHIN3AIUs aTOMHBIX OpOHUTasel Ha
MIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJI U HOHOB; UMETh ITOHATUE O MOISAPU3YEMOCTH aTOMOB, MOJIEKYIT U
HOHOB.

Tema 5. JHepreruxka xumuuyeckux peakumid. (OIIK-2)
Jlekumus.
Xumuyeckas cuctemMa. BHyTpeHHssE SHeprusi cucTteMbl. 3MeHeHWe BHYTPEHHEH OHHEpPruu B XOIe
XUMHUYECKHUX MTPEBPALICHUM.
[Tonsitue 00 sHTambnuu. COOTHOIICHWE OHHTAJBIIMM W BHYTPEHHEH OSHEPruu CUCTEMBI. l3meHeHue
SHTAJBIIMA B XOJE€ XUMHYECKOIO IpeBpalleHusi BemecTB. 3akoH lecca. BnusHue temmeparypsl Ha
BEJIMYMHY U3MEHEHUS SHTAJIBIINN PEAKIINH.

[Tonatue o0 »sHTponuu. CraHmapTHas DHHTPOINUS BelIeCTBA. BiusHME TeMmmeparypbl Ha BEIHYUHY
sHTponuu. V3MeHeHHe PHTPOIUU CHUCTEMBI NMpH (PAa30BBIX NPEBPALICHUAX W MPOTEKAHHMM XMMHUYECKUX
peakuuil. I3MeHeHne SHTPOIMU U HAIIPABICHUE ITPOTEKAHUS PEAKLIUN.

[Tonsitue 06 sHeprum ['m66ca. CooTHOIICHHE M3MEHEHHsS SHepruu [ mbOca M M3MEHEHWH SHTAJBIIUN U
sHTponmu cuctembl. CtanmaprtHas sHeprus [ m66ca oOpa3zoBanus BemecTBa. M3amenenue sueprum ['mo6ca
XUMUYeCKo# peakin. COOTHOIICHUE BETMYNH H3MEHEHUs dHeprin [ mO0ca 1 KOHCTaHTHI paBHOBECHSI.

JlaboparopHbie padoThbI.
1. ®ponTanpHas O6ecena 1Mo TeMe « IHePreTUKa XUMHUCCKUX PEeaKITUuiD.
2. Pemienne pacy€THBIX 3a/1a4 Ha HAXOX/IEHUE TEIUIOBBIX 3(h(hEeKTOB XMMUYECKUX PEAKIIUH,

3. PemieHne pacu€THBIX 3a/1a4 Ha OTPENIEIICHNE HAIIPABJICHUS IPOIIECCOB 110 H3MEHEHUIO SHTPOITUH U
snepruu ['mb6ca.

4. TectupoBaHue.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
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[lenp: cucreMaTu3upoOBaTh U 3aKPEIUTh U3YUYEHHBIM MaTepuall IIpy peLIeHUH 3aa4, IOArOTOBKE K
KOHTPOJIBHOM paboTe, TeCTUPOBaHUIO. PekoMenaanuu: mpopaboTaTh KOHCIIEKTHI JIEKIIUNA, PEKOMEHTyEMYIO
OCHOBHYIO U JIONIOJTHUTEBHYIO JINTEPATYPY. 3HATh CIEAYIOLIUE OCHOBHBIE TOHATHS: TEPMOAMHAMHYECKAS
cucTeMa, TepMOJAMHAMUYECKHEe poIiecchl (M300apHble, H30TEPMUUECKHE, H30XOpHBIE; 00paTHUMbIE U
HEoOpaTHMBbIe; CaMOTIPOU3BOJIbHBIC M BHIHYKJICHHBIE; K30 U SHAOTEPMHUYECKHUE); CTAHAAPTHOE COCTOSIHUE;
Ba)XHEHIINE (PYHKIUHU COCTOSIHUA (SHTABINSA, SHTPONH, sHeprus [ md6ca) u B3auMOCBSA3b MEX]ly HUMH;
CTaHJAPTHOE U3MEHEHHUE SHTAJIBIIUH PEaKIMH; CTaHAApPTHAS SHTAIBINSA 00pa30BaHUs U CTaHAApPTHAS
SHTAJIBIINSI CTOPAHUS BEIIECTB; 00beinHeHHOE ypaBHeHUe | u Il 3akOHOB TepMOIMHAMUKH, YHTAJIBITMAHBINA
Y SHTPONUHHBIN (paKkTOpPHI.

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

Jlexknus.
I'omoreHHbI€ U reTeporeHHble peakiuuy. [ToHsITHE 0 CKOPOCTH XMMHUYECKOM peakiiuy. 3aKOH JA€HCTBUS Macc.
BHyTpennue u BHemHue (HakTOpbl, ONPEIeIIIONe CKOPOCTh XMMUYECKOH peakunu. KoHcTaHnTa ckopocTH
XUMUYECKOM peakuuu. MHorocraauiiasle peakuuu. IIopsmok M MOJIEKYISIPHOCTB — pEaKIMil.
MHorocraauiiHbIE IPOLECCHI U 3aKOH JACUCTBUSA Macc.
BnusHue TteMmmeparypbl Ha CKOpPOCTh XUMHUYECKOM peakuuu. YpaBHeHUEe AppeHuyca. BiusHue
KaTaJlu3aToOpOB Ha CKOPOCTb XHMMYECKOM peakuuu. [OMOreHHble M TIeTEepPOreHHbIE KaTAJIUTHUYECKUE
peakuu.
CroxxHbIe peakMu: LeTHble, 00paTUMBbIe, apajllesIbHble, 0CIeJ0BaTeNbHbIE, CONPSKEHHBIE.

Xumunyeckoe paBHoBecHe. KoHcTaHTa XMMHYECKOro paBHOBecus. CMEIIEHHE XMMUYECKOIO PaBHOBECHS.
[Tpunmun Jle Hlarense.

JlabopaTropHbie padoThbI.
Jlabopatopnas pabora. CKOPOCTh XUMHUECKON PEAKIIUH.
Ienb: U3yuuTh BAMSHUE KOHLIEHTPALUN PEATUPYIOLINX BEUIECTB U TEMIIEPATYPBI HA CKOPOCTh XMMHUECKOM
peakuuu.
Ob6opynoBaHue U peakTHBBI: ceKyHaomep; Tepmomerp Ha 100 °C; mratuB ¢ npodupKkamMu; NPOOHPKHU;
MepHBbIN WIMHAP Ha 10 Mi; XuMHUUecKuil crakad eMkocTbio 200 Mi1., pacTBopsl noauaa kanus 0,4% u
0,04%, nepexucu Bogopoaa 3%, kpaxmaia.
OnpIT 1. 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPALIMKU PEarupyrominx BEIIECTB.
a) K 0,4% pactBopy nonuna kanus KJ npuiute 3% pacTBop nepekucH BoIopoa U 100aBUTh HECKOJIBKO
Karesb KpaxmajibHOro Kierictepa. Habmonaiite u3MeHeHne OKpacku pacTBOpa, KOTOPOE BBHI3BAHO
B3aUMOJICHCTBHEM MOIUAA KaJIHs C TIEPEKUCHIO BOJOPO/A C BhIIEIEHHEM CBOOOIHOTO Hona. Bpewms,
KOTOpPOE MPOXOAUT OT Hayaja peakluu A0 3aMETHOIO NOCUHEHHUS PacTBOpa, XapaKTepU3yeT CKOPOCTh
peakuuu.
6) B Tpu Oonbiine HymMmepoBaHHBIE TPOOUPKH HAIUTh pa3baBieHHbId (0,04%) pacTBOp MOIUAA KU B
NEPBYIO - 5 M1, BO BTOpyto - 10 M1, B TpeThio - 15 mit. K copepskumomy nepBoit npooupku 106aButh 10 M
BOJIbI, @ BTOPOH - 5 MJI BOJIBI M I00ABUTH B KAXKAYIO 10 5 Kareib pacTBOpa Kpaxmaina. B Tpu npyrue
NpOOUPKHU HAJUTH MO 5 MJI pacTBOpa MEPEKUCH BoIopoa. B kax1yro mpoOHpKy ¢ pacTBOPOM MPHIUTH MPH
MOMEIIMBAaHUHM 110 5 MJI npurotosieHHot H202 u onpenenuts BpeMsi C MOMEHTA 100aBJICHUS TIEPEKUCH 10
MIOCUHEHUs pacTBOpa B Kak0i poOupke. Pe3ynbrarel n300pa3uTh rpaduuecku, OTIOKUB Ha OCH aOCLIUCC
ycnoBHble KoHLeHTpauu KJ , a Ha ocu opauHar - ckopocTh peakiuu V = 1/1. Caenatb BBIBOI O
3aBUCHUMOCTHU CKOPOCTH PEAKLIUHU OT KOHIEHTPALUU PEATUPYIOLINX BELIECTB.
OmnpIT 2. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPBHI.

Hanuts B Tpu Oonbiiine HymepoBaHHble pooupku 1o 10 mit pacteopa KJ (0,04%), 106aBUTh B KaXIyt0 O
5 Karesb pacTBOpa Kpaxmaja, B Ipyrue TpH - mo 10 Mi1 pacTBopa nepekucH BoIopo/ia M pa3IesuTh UX Ha
TpH mapsl: 1Mo npodupke ¢ pacrBopom KJ m H202 B kaxmoit mape. OTMETUTH TeMIIepaTypy BO3/1yXa B
n1abopaTropuu, CIUTh BMECTE PACTBOPHI MEPBBIX JIBYX MPOOUPOK, BCTPSIXHYTH U ONPEAETUTH BPEMs C
MOMEHTa J0OaBJICHUS IEPEKUCH 10 TIOCUHEHHUS PacTBOpA.
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JIBe npyrue npoOHpKU MOMECTUTh B XUMHUUECKUN CTaKaH ¢ BOIOM U HarpeTh BOAY /10 TeMmneparypsl Ha 10
°C BbIlLIE KOMHATHOM. 3a TEMIIEpaTypoil CIEAUTh IO TEPMOMETPY, OIYLIEHHOMY B Boay. CIIUTh COAEPKUMOE
POOUPOK, BCTPAXHYTh U OTMETHThH BPEMs OT CIIMBA JI0 MOSABICHUS Toy0oi okpacku. [IoBTOpUTH OMBIT ¢
OCTaBIIMMHUCS AByMs TPOOMPKAMH, HATPEB UX B TOM K€ CTaKaHe ¢ BOJOW A0 TeMriepaTypbl Ha 20 °C BbIie
KoMHaTHOMU. [TocTpouTh rpauk 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEPaTyp: Ha OCH aOCIiCcC HAaHECTH
3HAUEHUs TEMIEPaTyphl B OINBITAX, HA OCHU OPJAMHAT - BEJIMYUHBI CKOPOCTH peakimu V = 1/1.

[IpakTyeckoe 3aHATHE.
1. ®ponTanbHas Oecena mo reme «CKOPOCTh XUMUUIECKUX peakiuid. XMMHUECKOE PaBHOBECHE).
2. PemieHue pacy€THBIX 33/1a4 Ha OMPEICIICHUE CKOPOCTH PEAKIIUH.

3. PenieHne kaueCTBEHHBIX 3a/1a4 Ha OIIPE/IECIICHUE HAIIPABJIEHUS CMEILEHUSI XMMUUYECKOTO PaBHOBECHS 110]1
BIIMSIHUEM Pa3IHMYHBIX (DAKTOPOB.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
Lenb: cucTeMaTH3UpPOBATh U 3aKPENUTh U3yUYEHHBIM MaTepuall Mpu pelieHUH 3a/1a4, OATOTOBKE K
KOHTPOJILHOM paboTe U TECTUPOBAHUIO.
[lepen pemeHneM 3a1a4 peKOMEHAYETCS BBIYUHUTD CIIEIYIOIINE OCHOBHbBIE TIOHATHUS: CKOPOCTh XUMUUECKON
peakury; KOHCTaHTa CKOPOCTH XMMHUYECKON peakluu; MOPSAI0K U MOJIEKYJISIPHOCTD PEaKIuy;
TEeMIIEPaTypPHBIA KO3PPHUIIHMEHT CKOPOCTH PEAKLIMU; YHEPTHs aKTUBAILIMH. X UMUYECKON paBHOBECHE.
KoHcTaHThI paBHOBECHUSI TOMOT€HHBIX U T€TEPOreHHbIX peakiuil. [[puunHbI cMeleHus: paBHOBECHS
(npaswiio Jle-11larense).
Heo0OxonuMo 3HATh:
3aBUCUMOCTh KOHCTAHTHI CKOPOCTH XUMUYECKOU PEAKITUU OT Pa3IUnIHBIX (PAKTOPOB;
Maremarudeckoe BeIpakeHue npaswia Bant-T'odda;
VYpaBHeHHe AppeHHyca B SKCIIOHEHIIMAIBLHON U JorapupmMuueckon popmax;
@DaxTOopbl, BIUAIONIME HA CMEIIEHUE XUMUYECKOTO pPaBHOBECHSI.

Tema 7. PacTBopbl. Teopusi ajiekTposurudeckoi nuccounanuu. (OIIK-2)

Jlekumus.
Teépaple, sxuakue U razoo0pasHbie pacTBOphl. PacTBopuTtesns U pacTBOpEHHOE BellecTBO. PacTBopeHue kak
(bu3MKO-XUMUYECKUN Tmpolecc. V3MeHeHWe OSHTaNblUU W DSHTPONUU TPU PACTBOPEHUHM BEIIECTB.
ConpBaramus. ConbBarsl. OcoObie CBOMCTBA BOMIBI Kak pacTBopuTtelns. [ uaparsl. Kpucramioruaparsl.
PactBopuMocTs BemecTB. PacTBopeHHE TBepHABIX, KHIKHX U Ta3000pa3HbIX BeUISCTB. BrusHue
TEeMIIepaTyphbl, TABJICHUS U IPUPOIbI BELIECTB HA UX B3aUMHYIO PACTBOPUMOCTb.
CriocoObI BBIp@XEHHsI COCTaBa PAcTBOPOB: MaccoBas JIOJIs, MOJISIPHOCTh, HOPMAJILHOCTh, MOJSIbHOCTb,
MosbHas foiisa. KommuraTuBHbIE CBOMCTBAa pacTBOPOB: OCMOTHYECKOE JaBJICHHUE, TEMIleparypa KUIEHUS U
3aMep3aHus pacTBOPOB, 3aKOH Payrs.
DIEKTpOIUTHYECKas Tucconranua. Mexanusm aucconuanuu. ['uaparamus noHOB B pacTtBope. OCHOBaHUS
U KUCJIOTHI C TOYKU 3PEHUS] TEOPHH IJIEKTPONUTHYECKON Aucconuanuu. MoH rugpokconus. AMpoTepHbie
runpokcupl. CuiibHble M cialOble 3eKTposuThl. CTENeHb IUCCOLMALUU  ANIEKTPOIUTOB. DakTophl,
ONnpeaeNsomue creneHb auccouuannd. OCHOBHBIE MPEACTABICHUS TEOPUU CHIIBHBIX JJIEKTPOJIUTOB.
HctrHHAs M KaXymasics CTENEHHM JUCCOLMAIlMM B PACTBOPAX CHJIBHBIX 3J€KTpoauTOB. KOHIEHTpanus
MOHOB B pacTBOpe M aKTHBHOCTb. PaBHOBecue B pacTBOpax cia0bIX »3ieKTpoiauToB. KoHcraHTa
mucconanuu. @OakTopel, BIMAIOIIKAE HA BEIMYMHY KOHCTAHTHI AucconHanvu. CBs3b KOHCTaHTHI
JMCCOLMAIMU CO CTENEHbIO AUCCONMAMU. 3aKOH pa3BeneHuss OcTBaibaa. Teopus KUCIOT U OCHOBaHUMA
bpencrena-Jloypu.
Huccounarus Bosbsl. MonHoe mpoussenenue. Bonopoauslii mokasarens. bydepHbie pacTBopsl.
TpynnopactBoprMble 3nekTponuThl. [Iponssenenue pactBopuMocTi. OOMEHHbBIE PEAKIIMN MEXIY HOHAMHU B
pactBope. OO01Ire ycIoBus IPOTEKaHUs peakiiui 0OMeHa B pPaCTBOPAX IEKTPOIUTOB. MIOHHBIE ypaBHEHUS.
I'mpponuz comeit. Crenenb ruaponu3a. KoHcTanTta ruaponusa. BiusiHMe KOHUEHTpAIMU pacTBOpPA,
temneparypsl, pH cpeabl Ha cTenenb ruaponu3sa. [ uaponu3 Kucieix coiiei. [ uaponus3 TpyIHOpaCTBOPHUMBIX
cosieil. COBMECTHBIN THAPOIIN3 COJICH.

JlaboparopHbie padoThbI.



JlaGoparopnas pabota 1. PactBopsl. IIpurotoBienue pacTBOpoB 3a1laHHON KOHIICHTPALUU U3
KpUCTAJJIOTUPATA.

Ilenb: HAyYNTHCS TOTOBUTH PACTBOPHI 3a1aHHOM KOHIIEHTPALMU U3 CYyXOI'0 BEIIECTBA U
KOHILIEHTPUPOBAaHHOTO PacTBOPA

OO6opynoBaHue U peakTHBBI: TBEPABIN KpucTauioruapar cyibdara meau (CuSO4-5H20),
IUCTUILTMPOBAHHAS BOAA, HA0Op XUMHUUECKHUX CTAaKaHOB, CTEKJISIHHAS M1aJI0YKa, IITAaTeNb, BECHI
TEXHUYECKHE, IWIHHIP MepHBIKA Ha 200 M1, HAOOp apeoMeTpoB.

OmnebiT 1.ITpuroroBienue pacTBopa 3aJJaHHON MPOUEHTHOW KOHLIEHTPAIlMU U3 KpUCTaIOruapara
Paccuuraiite maccy TBEpaoro kpuctamioruapara (CuSO4-5H20) u 06vEm Boxsl i npuroroBieHus 200 r
pacTtBopa kKoHueHTpauuei 5-10% (1o ykazaHuro MpenoaaBaress).

B3Becbre Ha TexHMUeckux Becax ¢ TouHOCThIO 0,01 T B XuMHUueckoM cTakane Ha 50 MJ1 pacCUMTaHHOE
KOJIMYECTBO TBEPAOTO BeniecTBa. OTMEpHTE paCCUMTAHHBIA 00bEM BOABI MEPHBIM HUIHHAPOM. OCTOPOKHO
MEPEHECHUTE HABECKY B XMMHUUYECKHIA cTakaH Ha 250 M1, 00MoiiTe HeOOIBIINM KOTUYECTBOM BOJIBI,
OTMEPEHHBIM JJIs1 PACTBOPEHUS CTAKaH C OCTaTKaMU TBEPJOTO BELIECTBA, IEPEJIEUTE OCTATOK BOABI U
IepeMeIanTe CTEKJITHHOM MajJ0YKOi COAEPKUMOE CTaKaHa J0 IOJHOIO PAaCTBOPEHUS HABECKH.

JUj1 IpOBEpPKH TOYHOCTHU IPUTOTOBJIEHUS 3aJaHHON KOHIEHTPALUU PACTBOPA U3MEPBTE aPEOMETPOM €TO
IUIOTHOCTb (3HAUEHHSI 3aIIUCaTh) U CPABHUTE C TAONUYHON BETUUNHOM.

[TocTpouts rpaduk 3aBUCUMOCTH TUIOTHOCTH OT KOHIIEHTpauu pactBopa. Caenars BbBoA. Paccuurtarh
MOJIIPHOCTb U HOPMAJIBHOCTh IIPUTOTOBJIEHHOI'O pacTBOPA.

Paccunrars, KaKyro Maccy 3TOro pacTBopa COJIM Hy>KHO B3sThb A1 npurotosieHus 200 r 1%-Horo
pacTBopa, 1 3aTeM MEPEeCUUTaTh MOJYUYCHHYIO BEIMUMHY HAaBECKU Ha 00beM. Paccuntarh HyKHBIA 00beM
BOJIbl, OTMEPUTH €70 MEPHBIM LIWJIMHJPOM U BIUTh B CTaKaH, IEPEMEIIATh CTEKJITHHOM MaIOYKOM.
IlepenuTs pacTBOp B CyXOM BBICOKMI LMJIMHJP U ONPEAEIUTD INIOTHOCTh apeomeTpoM. Omnpenenuts o (%)
MOJYYEHHOTO PAcTBOpA U MPOBEPUTH TAKUM 00Pa30M TOYHOCTH BBHITIOIHEHUS ONbITA. BeruncianThb
MOJIIPHYIO ¥ HOpPMaJIbHYIO KOHLIEHTPALMH [10JIy4€HHOTO pacTBOpa.

OmnpiT 2. [TpuroroBieHne pacTBOPOB OMPEACICHHON MOJISIPHON M HOPMAIBbHON KOHIIEHTPALIMKI

a) U3 TBepporo BemecTsa U BOJBI

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

Paccunrars, kakas macca CuSO4-5H20 tpebyetcs nns npurotosierus 250 mu 0,5 H. pacTBopa cynbdara
MEHU.

OTBecuTh B IIpeABapUTEIBHO B3BEIIEHHOM CTaKaHYHMKE 3Ty MaccCy COJIM Ha Becax ¢ TouHocThio 10 0,01 .
B3sTyto HaBecKy BChIIIaTh 4epe3 BOPOHKY B MEPHYIO KOJIOY eMKOCTBhIO 250 MIT U TIIATEIBHO CMBITh
JTUCTUILTUPOBAHHOM BOJIOW C BOPOHKHM OCTABIIYIOCS Ha Hell conb. HaBecky B koi0e pacTBOPHUTH B MaJIOM
o0beMe BOJIbI, JOUTH B KOJIOY BOZLY /IO METKH, 3aKphITh IPOOKOI U XOpoIIo rnepemeniars. [lepenuts
IIOJIyYEHHBIH PacTBOP B CYXOM BBICOKUI LIMJIMHAP U ONPENEIUTH aPEOMETPOM €T0 MIOTHOCTH U ® (%).
BbruncnuTh MOJISIPHYIO M1 HOPMAJIbHYIO KOHIEHTPALUU IIOJIYYEHHOTO PAaCTBOPA. YCTAaHOBUTH PACXOKICHHE
KOHIIEHTpAIMH [10JIyYEHHOTO pacTBOpa C 3alaHHOM.

6) 13 KOHIIEHTPUPOBAHHOTO PACTBOPA U BOABI

[Tpurorouts 250 Mt 0,1 M pacTBOpa cyiashara Meau U3 pacTBOPA, MOJTYYCHHOTO B MPEIABITYIIEM OIIBITE.
Boruncnuth 00beM 3TOT0 pacTBOpa, HEOOXOAUMBIH /1711 IPUTOTOBJICHHS 33JaHHOTO pacTBopa. OTMEpPUTH
MEPHBIM IIWJIMHIPOM PACCUUTAHHBIN 00bEM KOHIIEHTPUPOBAHHOTO PACTBOPA COJIH, JOBECTH 10 METKH
JTUCTUIUTUPOBAHHOM BOJIOM, 3aKPHITh MPOOKOU, IEpeMEIIaTh pacTBOP.

Bputith mosty4eHHbIN pacTBOP B CYXOM BBICOKUM LUJIMHIIP, ONPEACIUTh apEOMETPOM €TI0 MIIOTHOCTh U
3aTeM BBUIUTH B PUTOTOBJICHHYIO CKISIHKY. Halitu o (%), MONISIpHYIO ¥ HOpMaJIbHYIO KOHLIEHTPAIUH
pactBopa. CpaBHUB BBIYHCIEHHYIO MOJISIPHYIO KOHIEHTPALIUIO C 33JJaHHOM, YCTAHOBUTH TOYHOCTh
BBITIOJTHEHUSI OIIBITA.

Jlabopatopnas pabota 2. TutpumeTpudeckuii MeTon aHainu3a. OnpeseneHrne KOHIIEHTPaI pacTBOpa
YKCYCHOM KHCIJIOTBI B CTOJIOBOM YKCYCE.

[enb: MO3HAKOMUTBHCS C KUCIOTHO-OCHOBHBIM METOI0M TUTPUMETPUUYECKOTO aHAIHN3a, ONPEICIIUTh
MaccoBoe cozepxanue (B %) yKCyCHOU KHUCIIOThI B CTOJIOBOM YKCYyCe€.
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O6opynoBaH#e peakTUBBI: OIOPETKA, BOPOHKA, KOJIOBI Il TATPOBAHMSI, CTaKaHIMKH Ha 50 MII., komba
MmepHas Ha 100 mu1., MepHBIN UIUHID, TUeTka Mopa Ha 10 M1, KoJObl ¢ JUCTUIITUPOBAHHOM BOJIOM,
¢denondranens, ykcyc cTonoBbsii, ménods 0,1 H (THTPOBaHHBINA PacTBOD).

[TpuroToBBTE PACTBOP YKCYCHOM KUCIIOTHI JIJIs1 aHAIM3a. JIJ1s 9TOT0 0TOepUTE 3a1aHHBIA 00BEM CTOIOBOTO
ykcyca 5-10 mut (o yka3aHUIO MpernojiaBareis) pacTBopa B MepHYIo Kooy Ha 100 M u qoBenute
JTUCTUIUTUPOBAHHOM BO/0M 10 MeTKH. [TonroroBeTe OOpeTKyY 11st TUTpOoBaHwus. [[is1 aTOro mpomoiite e€ nBa
pa3a AMCTUUIMPOBAHHOM BOAOM, 3aIIOJIHS Uepe3 BEpXHEe OTBEPCTHE, CIIETKA PUIIOTHUMAsi BOPOHKY U
CIIMBas KUAKOCTh, HAKMMAs Ha IIApHK B PE3MHOBOM IIIaHTe HOCHKA OIOpeTKH. 3aTeM rpomoiite 1 pas
OIOpEeTKy pabourM PacTBOPOM IIENIOUH. 3aMOTHUTE OFOPETKY pabOYUM PACTBOPOM BBIIIE METKH, CHUMHUTE
BOPOHKY M aKKYpaTHO JIOBEAUTE HUKHUM MEHUCK YPOBHS KHUJIKOCTH B OIOPETKE /10 HYJIEBOI OTMETKH.
bropeTka rotoBa k TuTpoBanuto. [IuneTtkoit Mopa otdepute 10 M1 MPUTOTOBICHHOTO PACTBOPA YKCYCHOM
KHCJIOTHI B TUTOCKOJIOHHYTO KOJIOY 11 TUTPOBaHUs, 100aBpTe 1 Karuo nHanKaTopa (peHondranenn).
Ottutpyiite mpo0Oy, 700aBiIsIss HEOOIBIIUMHU MOPIUAMHU PAOOUH pacTBOP K MPOOE MPH IMOCTOSTHHOM
MepeMEeIIMBaHUH 10 U3MEHEHHMsI 1IBeTa pacTBopa npoOkl. Ha mocneanux stamnax TuTpoBaHus padbounit
pacTBOp MpUOaABISHTE IO KATuIsSIM, POBEPsisi M3MEHEHHE Okpacku. O0bEM pabodero pacTBopa, MOMIEAITHA
Ha TUTpoBaHue 3adukcupyite B TeTpaau. [loBropure stamsl TuTpoBanus (3-5) He MeHee 2-X pa3 IpH
YCIIOBUU XOPOILIEH CXOAUMOCTH.

JlaboparopHas pabota 3. DkcriepuMeHTaabHas MpoBepKa 3akoHa byrepa-Jlambepra-bapa. Onpenenenne
XpoMma B BHJIe OUXpomara Kajusl.

Lenb: oTpaboTars METOAUKY (POTOMETPUUECKOTO METO/Ia aHAIN3a, OIPEIEIICHUSs COAePKAaHUS BEIIeCTBA B
CMECH T10 METOTy IMOCTPOEHHUS KAIMOPOBOYHOM KprBOoi. KonmmuecTBeHHOE OompeiesieHne Xxpoma B
aHAJIM3HPYEMOM PacTBOpE.

Ob6opynoBanue u peaktuBbl: DIK (mexTpodoTomerp), HabOp KIOBET, CTAHAAPTHBII pacTBOpa buxpomara
Kamus (¢ KoHIeHTpanuen 8,481 mr/mir)

OmeiT 1. [IpoBepka BeimosnHUMOCTH 3aKkoHa byrepa-Jlam6epra-bapa.

Bapuant 1. B mepnyro xon0y Ha 100 Mt otObepute 5 MIT CTaHZAPTHOTO pacTBOpa OMXxpomara Kaius (¢
KOHIIeHTparueit 8,481 Mr/mi), monelTe 70 METKH | TIIATeIbHO nepeMemaiTe. [IpoBenure onpeneneHue
ONTUYECKOW MIIOTHOCTH MOMyUYEHHOTO PacTBOpa IMOCJIEN0BATEIbHO B KIOBETaX C pa3HON TONIIMHOM
noromratomero cios (5, 10, 20, 30 u 50 mm) npu aymae BoaHb 430 HM. B KauecTBe pacTBOpa CpaBHEHHS
MO>KHO B35ITh AUCTUJUIMPOBaHHYI0 Boay. [locTpoiite rpaduk, oTkIaabIBast 1O OCH OpAUHAT 3HAYECHUS
ontudeckoi miotHoctu (D), a Ha ocu abCIUCC — TONIIMHY TOTIIONIAIOIIETO cJIosi B MM. CrientaiiTe BBIBOIT O
3aBUCHUMOCTHU ONITUYECKOW MIIOTHOCTH OT TOJIIMHBI MOMIOUIAIOIIETO CIIOS.

Bapuant 2. B 7 mepabix ko6 Ha 100 M1 oTOepuTe cOOTBETCTBEHHO 2, 4, 6, 8, 10, 12, 14 M1 cTanmapTHOTO
pacTBopa Ouxpomara kanus. JloBenure 70 METKU JUCTHITMPOBAHHON BOIOW W TIIATEIBHO TIEPEMEIIIaiTe.
[TocnenoBareabHO MPOBEAUTE U3MEPEHUST ONTHYECKON IMIIOTHOCTH PACTBOPOB HA (POTOIIEKTPOKOJIOPUMETPE
B KIOBETE C TOJNIIMHON noniomaromiero ciost 10 Mm u npu anune BosHbl 430 HM. B kauectBe pacTtBopa
CpaBHEHHUS MOXXHO MCIIOJIB30BaTh JTUCTUUTMPOBAHHYIO BOAY. [10 MOMy4eHHBIM TaHHBIM ITOCTPOUTE
KaMOpoBOYHBIN rpaduk B KoopauHatax D — kormnenTpamus K2Cr207. Onpenenute coaepkaHue Xxpoma B
pacTBOpE B MT.

CnenaiiTe BbIBOJ O 3aBUCUMOCTH ONTUYECKOM TIIOTHOCTH OT KOHLIEHTPAIIMU PacTBOpa

Omnpit Ne2. Onpenenenue xpoma B BUe Ouxpomara.

[TomyuuTe y nmpenogaBatens aHaIM3UPYEMbIi pacTBop B MepHOM koibe Ha 100 mut. JloBeauTte ero 10 METKH
JUCTWIIMPOBAHHOW BOJOM M THIATENBHO NiepemMeinaiite. [IpoBenute onpeneneHre onTUYeCKON MIOTHOCTH
MOJIYYEHHOTO pacTBOPA B KIOBETE C pa3HOM TOJIUHOW Mmomtonaroiiero ciog 10 MM npu aiuHe BoiaHbI 430
HM. [Tonb3ysch KamruOpOBOYHBIM TpadUKOM MOTyUYeHHBIM B onibiTe Nel (BapuaHT 2) onpenenure
KOHIICHTPAIMIO OMXpomara Kajius B aHAJTM3UPYEMOM B PaCTBOPE U CONIEPKaHUE B HEM XpoMa B MT.
PaccuuTaiiTe aOCOMOTHYIO U OTHOCHTEIIBHYIO OIITUOKY U3MEPCHHUS.

JlaGopatopnas pabora 4. ['mnponus coneit



OO6opynoBaHMe U pEaKTHBBI: IITATUB C MIPOOMPKAMH, CIUPTOBKA, JIepKaTeib, CTaKaH XUMU4eckuii (Ha 50
MJT), JIOTIaTKa CTEKJISTHHAS, CIIMYKH, ) paCTBOPHI COJieH (arieraTa HaTpus, KapOOHaTa HATPHsL, XJIOPHIA
Hatpus, cynbdara Mmeau, xaopuna xenesa (I1I), aurpara BucMyTa), pacTBOp a30THOM KHCIIOTHI, 0)
MHIUKATOPBI: (peHon(TanenH, J1aKkMyc,B) MOPOIIOK MAarHus, I') TUCTUIUIMPOBAaHHAS BOJA

OmneiT 1. Onpenenenue peakinu Cpebl pacTBOPA COJM € MOMOIIbI0 HHANKATOPa

a) M3 umerommxcs B 1a00paToprul peakKTUBOB BHIOPATh PACTBOPHI COJICH, 00pa30BaHHBIX CI1a00N KHCIOTON
Y CWJILHBIM OCHOBaHHEM. B oiHy mpoOMpKy HaAJUTh PacTBOP COJIM, 00pa30BaHHOW OTHOOCHOBHOM
KHCJIOTOM, B IPYTYI0 — MHOTOOCHOBHOM KHUCIIOTON. B TpeThio MpoOUpKY HATUTh AUCTHITUPOBAHHYIO BOITY.
UccnenoBare peaknuio cpenbl nHARKaTopoM (1 karuist). Hamucars ypaBHEHUS THAPOIIN3A.

0) [IpoBepuTh peakiuio cpeasl pacTBopa cyiabdara meau makmycom (1 karuist). Hammucars ypaBHeHue
THJIPOJIN3A.

B) Kakyro peakiuio Ha JakMyc JTOJDKEH TTOKa3bIBaTh pacTBOp Xjopuaa Hatpus? [IpoBepbre
AKCIEPUMEHTAIIBHO.

OmnbiT 2. MccnenoBanue npoayKTOB THAPOIN3A

Hanute B 1 mpoOupky pactBop xsopuaa xenesa (I11), a B 1pyryio — AMCTHIIIIMPOBAHHYIO BOLY U UCIIBITATh
UX UHAUKATOpOM (JIakMyc). BHECTH B poOUpPKHU HA CTEKJITHHOM JIOMATKE HEMHOTO TOPOIIIKAa MarHusl.
HabGmronare Beienenue ra3a. Jlatb 00bsiICHEHUs. 3anucaTh ypaBHEHUS PEaKIuii.

OnbiT 3. BnusgHue TeMneparypsl Ha CTENEHb THIPOJIN3a

Cwmemiarh B mpoOupke paBHBIE 00BEMBI pacTBOpoB xsiopua xxenesa (I1I) u anerara narpus. 3aMeTHBI T
BHEIIIHUE NMPU3HAKHU NMpoTeKaHus peakiuu? Harpers sxuakocts 10 kunenus. Yro nadmrogaercs? Hamucarp
ypaBHeHHs peakiuu oOpa3oBanus anerara sxenesa (I11) u ero rugponusa.

OmnwiT 4. BnusiHue paz0aBiieHHs pacTBOpA HA CTETICHb THIPOIN3a
Hanute B npo6Gupky 1 M pacTBOpa HUTpaTa BUCMYTa U TOOABUTH B HETO MO KAIUIAM AMCTHILTMPOBAHHYIO

BOIY 10 obpazoBanus ocanka Bi(OH)2NO3. Hanucars ypaBHeHUE peakiuy ruIposinsa. PactBop ¢ ocaakom

COXPaHUTb JJIs OIbITaA 5.
OmpIT 5. O6paTUMOCTh THAPOITH3A

a) K pactBopy ¢ ocaakom Bi(OH)2NO3 npuiuth HECKOJIBKO Kamelb a30THON KUCIIOTHI IO PACTBOPEHHS
0caJka, a 3aTeM CHOBa J100aBUTh Boay. OOBACHUTD, KaK BIUSACT KOHIIEHTPALUS HOHOB BOJOPO/AA B JTAHHOM
clly4ae Ha paBHOBECHE T'MJIPOJIH3a.

0) KakoBa moimkHa OBITH peakIlus Cpelibl B pacTBope arerara Harpus? Jo0aBuTh k pacTBOpy 2-3 Kariu
denondranenna. OTMETUTh MHTEHCUBHOCTH OKpacku. [10JI0BHHY MOTy4E€HHOTO PacTBOpa OTIUTH B PYTYIO
MPOOUPKY U OCTAaBUTh IS CPABHEHUS, & OCTABIIMIACS PacTBOP HArpeTh 10 KureHus. Kak MeHsercs
WHTEHCUBHOCTH OKpacku? OXJIauTh PacTBOP M CPABHUTH €TO C KOHTPOJIBHBIM 00pa3iom. [late
00bsICHEHHSI HaOJI0AEMbIM SIBJICHUSM.

[IpakTuyeckoe 3aHATHE.
1. [JaiiTe onpeneneHne pacTBopy, paCTBOPUTEIIO, PACTBOPEHHOMY BEIIECTBY?

2. JlaitTe onpenesieHrue HAChIIIIEHHOMY, IEPECHIIIEHHOMY pacTBopaM. Kak MOXHO TPUTOTOBUTH
MEPECHIIICHHBIN pacTBOP?

3. OOBsicCHUTE, KaK MPOUCXOIUT MPOLIECC PACTBOPEHUSI.

4. Kakue crocoObl BEIpaKeHHsI KOHLIEHTPAILIUN PACTBOPOB BbI 3HaeTe?

5. Pemienue pacy€THbIX 33724 HA MEPECYET KOHIIEHTPALIUH.

6. Penienne kauecTBEHHBIX 3a11a4 1o TeMe «I uaponus conei»

7. Pacuér Bemmunabl pH 1 pOH pacTBOpOB CHIIBHBIN U CIA0BIX 3JIEKTPOJIUTOB, OyPEpHBIX pacTBOPOB.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

Ienb: cucreMaTH3UpPOBATh U 3aKPENUTH U3yUYEHHBIM MaTeprall Mpu pelieHUH 3a/1a4, TOATOTOBKHU K
KOHTPOJILHOM paboTe U TECTUPOBAHUIO.
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YMeTh paccunuThIBaTh KOHLIEHTPAIIMH PAacCTBOPA: MaccoBast U 0ObeMHast J0JIsl BEIIeCcTBA B pacCTBOPE,
MPOIICHTHAs KOHIIEHTPALUsl, MOJIIpHAs, MOJISUTbHASI 1 HOPMaJibHAasl KOHIEHTpalu. BinaneTs pacdeTHBIMU
METO/IaMH TI€PEBO/Ia MPOLIEHTHON KOHIIEHTPALIMHU BEIIECTBA B PACTBOPE B MOJISIPHYIO, MOJISUIBHYIO,
HOPMAaJIbHYIO U HA000pOT; 3HaTh METO/IbI pacyeTa 3HaueHui pH 11 pacTBOPOB KHCIOT U OCHOBaHHIA,
OydepHbIX cucTeM. 3HATh: TEPMOIUHAMUKY MPOIIECCOB PACTBOPEHHSI; 0COOCHHOCTH PACTBOPOB CIIA0BIX U
CHJIBHBIX 3JIEKTPOJIUTOB; BIMSHUAE TEMIIEPATypbl U KOHLIEHTPAIIMK PacTBOpa Ha MPOIiecce
ANEKTPOIMTHUECKON IUCCOLMAINN; BIMSIHUE Ha PABHOBECHE B PACTBOPE JIEKTPOIUTA PA3THUHBIX
(baxTopoB.

Tema 8. Iucnepcubie cucrembl. (ITK-18)

Jlekumus.
JucniepcHbie cucTeMbl, uX kinaccudukanus. VictuHHBIE pacTBOpHI. TBepabie pacTBOpHL. I pydoaucnepcHbie
cuctemsbl. Cycnensun. Imynabcun. Kotonanaeie pacTBopbl. MeTobl MOTYyYeHUsI KOJJIOMAHBIX PacTBOPOB.
Crpoenune MuUlEIUIbl. ATTperaTMBHas W CEAMMEHTAIIMOHHAA YCTOMYMBOCThH. Koarymsius KOJIOHWIOB.
3HayeHHe KOJUIOUIHBIX PACTBOPOB B OMOJIOTHYECKUX CHCTEMAX.

JlaGopaTopHbie padoThbI.
Jlaboparopnas padora. [lonyuenune muopoOHBIX KOJUTOHIHBIX PACTBOPOB (30J1€H)
Omprt 1. [Tomydenue ruapo3oneit cepbl 1 KaHUPOTU

[TpunaanexxuocTu A1t padoTsl. MepHsiii mmHAp Ha 100 Mut; nBe mockooHHbIE Kotob! Ha 100 M ¢
npobkamu; 2 %-Hblil pacTBOp KaHU(OIM B ITUIOBOM CIUPTE; HACBHIIICHHBIA PACTBOP CEPhI B 3TUIOBOM
CIUPTE; AUCTUNIMPOBAaHHAs BOJA.

Cepa u kaHH (OB PACTBOPSAIOTCS B ATUIIOBOM CITUPTE, 00pa3yst HCTUHHBIN pacTBop. B Boze cepa u
KaHH(DOJIb MPAKTUUECKH HEPACTBOPUMBIL, TO3TOMY MpHU J00ABICHNUN BOJBI K UX CIIMPTOBOMY PAcTBOPY
MOJIEKYJIbl KOHJIEHCUPYIOTCS B O0Jiee KpYIHbIE arperaTsl.

HaceimmeHHbIi pacTBOp cepbl B A0COTIOTHOM CIHPTE BIMBAIOT MO KAIUISM B IUCTHUILTUPOBAHHYIO BOAY MIPH
B30anTeiBaHuU. [lomyyaeTcst MOIOYHO-0ENBI ONaIeCIUpPyIONIHA 3071b.

5-10 ma 2 %-r0 CIMPTOBOTO pacTBOpa KaHU(POIN JOOABIISIOT O KaIlIsM MPH SHEPTHYHOM B30aJITBIBAHUH K
100 M1 qucTrmMpoBaHHOM BoAbL. OOpasyeTcs MOJIOYHO-0eNbIi JOBOJIBHO YCTOWYMBBIH 30I1b.

Omprit 2. [Tomyuenue 30151 Fe(OH)3

100 M1 TUCTUIUTMPOBAHHOM BOJIBI HATPEBAOT /10 KUTICHUS. 3aT€M B KUIISIIYIO BOAY IO KaruIsiM J00aBIIsSIOT
5 - 10 mx 2 %-ro pactBopa FeCl3. Ilomyuator xomnounnsiii pactBop Fe(OH)3 unrencuBHoro
KpPaCHO-KOPUYHEBOTO I[BETA. 3aMUIIuTe (HOPMYITBI MULIECIUT 3TOTO 30JIA.

Omnpit 3. [Tomyuenue 3015 noauaa cepedpa

[Tpunagnexxnoctu 11 padboTel. YeTbipe koHnYecknX Kosobsl Ha 100 mi; aBe munetku Ha 10 mut; 1B
Oropetku Ha 25 M ¢ aenenusmu B 0,1 mur; pactBopsr: 0,05 H. KI, 0,05 5. AgNO3.

a) B nBe xonndeckue konoOb1 HanuBaroT numneTkoit mo 10 mur 0,05 H. pactBopa KI u 3arem MenieHHo,
MIPU CHUIBHOM B30aJITBIBAHUH, TOOABIISIOT M3 OIOPETKHU B MEPBYIO K00y 9 mi1, a Bo Bropyto - 10 mi 0,05 H.
pactBopa AgNO3

0) [ToBTOPSIOT MPENBIAYIIHIA OTIBIT C TOM pa3HUIIEH, YTO BHAYAJIe OTMEPHUBAIOT B KOJIOBI 10 10 M
pactBopa AgNO3, a 3areM u3 Oropetku n1obasisitor pactBopa Kl taxke 9 u 10 mur.

[Tpu oMoty 31eKTpoHOpeTHUECKOro 30Ha MPOBEPHTE, B KAKOM CIIydae MOJyYalluch MOJIOKUTEIHHO
3apsHKEHHBIE YACTULIBI M B KAKOM OTPHUIIATENILHO 3apsHKEHHBIE. 3alUIINTE COOTBETCTBYIOIMINE (POPMYIIBI
MHLIEILI.

[IpakTuyeckoe 3aHATHE.

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

2. PenieHue Ka4eCTBEHHBIX 3a/1a4 HA YCTAaHOBJICHHE COCTABA U CTPOECHUE MUILICILI.

3. Pemenne pacu€THBIX 3a/1a4 Ha ONpPENIEICHUE MTOpoTra Koaryssiiuu JUOPOOHBIX 30JIEH.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Ilenb: cucreMaTu3upoBaTh U 3aKPENUTh U3YYEHHBIN MaTeprall IIPU PELICHUN IIPAKTUYECKUX 3aJaHUM,
MOATOTOBKE K KOHTPOJILHOW pabOTe U TECTUPOBAHUIO.
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VYMeETh 3aInchIBaTh (I)OpMyJIBI KOJUIOMAHBIX MUIICIUI, OIIPCACIIATD 3apsa KOHHOHHHOﬁ HYaCTHUIIbI. BJIaZ[GTB
PaCYCTHBIMU ONIPCACIICHHUA IOPOra KOAryJisanuu. 3HaTh OCHOBHBIE AUCTICPCUOHHBIC 1 KOHACHCAIIUOHHBIC
MCTOJbI MOJTYUYCHUS KOJJIOUIHBIX PACTBOPOB.

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

nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 50 6aioB

2 ceMecTp

KOHTPOJBHBIC CPE3BI — 2 cpe3a Mo 5 0aIIOB KaXK I

npemMuaabHbie 0amisl — 10 6amoB

OTBET Ha dK3ameHe: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BUXy4eOHOW |TEKyIIero | KOJI-BO
MBI paboThI KOHTpoJs | 0asuioB
/ cpe3sl
1. OcHOBHEIE Jlabopato 10 3aruTaHUpPOBAaHO  BBIMIOTHEHHE JBYX Jla0opaTopHBIX paboT. 3a
XUMUYIECKHEC pHBIC nabopaTopHyo paboTy MaKCHMAaJIbHO HaunCseTes 5 6amoB: 2 Oamra
TIOHATHUS U paboThI - BBHITIONTHEHUE; 2 0aura — pacdeTsl U odopmiienue; 1 6amr — 3ammura
CTEXHOMETPHUE TEOPETUIECKOro MaTepuaia K JlabopaTopHoi pabdorte
CKHUE 3aKOHBI
2. Crpoenue Tectupon 5 Tect coctout u3 10 Bompocos. - 0,5 Gamra 3a KaxAbld MPaBUILHBIMA
aroma. aHue OTBET — BCEro 5 6ayioB
3. |[lepumomgnueckuii | TectTupos 5 Tect cocrout u3 10 Bompocos. 0,5 Oamna 3a KakAblii NpaBUIBHBIN
3aKOH. aHue(KOoH OTBET — BCEro 5 06a/mioB
[lepuognueckue | TPOJIBLHBI
(hyHKITIH. i cpe3)
4. | Xumnueckas | Tectupos 5 Tect cocrout u3 10 Bompocos. 0,5 Oamna 3a KakAblii NpaBUIBHBIN
CBSI3b. aHue OTBET — Bcero 5 0amnoB
Mesxmonexysp | Tomamrus 5 Tect coctout u3 10 BompocoB. 0,5 6amma 3a KaKIblii MpaBUITHHBIN
HOE o OTBET — BCero 5 6amios
B3aHMOJICHCTBH | cOMACTOST Homannsis CaMOCTOSITEIIbHAS pabota BBITIOJIHSCTCSA o
c. eJIbHas UHAMBUAYaJIbHOMY  3aJlaHMI0,  BbIIABa€MOMY  IIPEIOAaBaTElIEM,
pabora COCTOUT U3 5 KaYE€CTBEHHBIX U KOJIMYECTBEHHBIX 33]a4, MAKCUMaJIbHO
omeHMBaeTcs B S5 OammoB (1 Oamn 3a Kakmoe  MPaBHILHO
BBITIOJTHCHHOE 3aJ[aHue).
5. Onepreruka | TecTupos 5 Tect cocrout u3 10 Bompocos. 0,5 Oamna 3a KakAblii NpaBUIBHBIN
XUMUYECKUX | aHUe(KOH OTBET — Bcero 5 0anmnoB
peakuuil. TPOJILHBI
i cpe3)
6. CxkopocThb JlaGoparo 5 3a nmaboparopHyio paOoTy MakCHUMajbHO HauMcisgeTcs 5 OaiioB: 2
PpeaKIuid. pHBIE Oayuta - BbINONHEHHE; 2 Oamna — pacueTsl U odopmieHue; 1 Gamr —
Xummnueckoe pabots 3alIUTa TEOPETHUECKOTO MaTepraia K 1adopaTopHoil padoTe.
paBHOBECHE.
7. PactBopsI. Hpyrue 10 3arIaHupOBaHO BBIIOJHEHUE YETBIpEX JabopaTopHbIX paboT. 3a
Teopus (hopmbI nabopaTopHyIo padOTy MaKCUMAaJIbHO HayucisieTcs 5 6amioB: 2 Oama
ANIEKTPOIUTHYEC | KOHTPOIIS - BBINIOJIHEHHE; 2 Oajuia — pacyeTsl u odopmieHue; 1 Oamn — 3ammra
KO TEOPETUYECKOro MaTepuaia K 1JabopaTopHoil pabore.
JMCCOLIUALIHH.
8. | Hucmepcusie | JlabGopato 5 3a nmaboparopHyio paOoTy MakCHUMajbHO HauucisgeTcs 5 OaiioB: 2
CHCTEMBI. pHas Oayuta - BbINONHEHHE; 2 Oamna — pacueTsl U odopmieHue; 1 Gamr —
pabora 3alIUTa TEOPETHUECKOTO MaTepraia K 1adopaTopHoil padoTe.
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Homarus
s
CaMOCTOSIT
eJbHas
pabora

3a nmaboparopHyio pabOTy MakCHUMajbHO Hauucisercs 5 OaiioB: 2
Oayuta - BbINONHEHHE; 2 Oaiia — pacueTsl U odopmieHue; 1 Gamr —
3alIUTa TEOPETHUECKOTO MaTepraia K 1adopaTopHoil padoTe.
JomamHsiss ~ caMmMoCTOsITeNbHAasgs ~ paboTa  BBINOMHSETCA 110
WHAWBUAYabHOMY  3aJlaHHWIO, BBIIAaBa€MOMY  MpENoAaBaTesieM,
COCTOUT M3 5 KaYE€CTBCHHBIX U KOJIWYECTBEHHBIX 3a]a4, MAKCUMAaJIbLHO
oueHuBaercss B 5 OayuoB (1 Oamnm 3a Kaxzoe  NPaBHIBHO
BBITIOJTHEHHOE 33JJaHNE).

ITocemaeMocThb

10

10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — CTyeHT nmoceTwi He MmeHee 50% 3anaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, 0AJUTBl HE HAUUCIISIFOTCS

10.

[IpemuansHbie OaIbl

10

HOHOJ’IHHTCJ’IBHHC MpEMUAJIbHBIC Oamsl MOTYT OBITh HAYMCIIEHBI 34
BBICOKHI YPOBCHb BbINIOJHCHUA SaI[aHI/Iﬁ TCKYWICTO KOHTPOJA U
KOHTPOJIBHBIX CPE30B

11.

OTBeT Ha PK3aMCHE

30

10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 0annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIGHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

12.

Hroro 3a cemecTp

100

HroroBass omeHka 1o »5k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

YeThIpEeX0a/UIbHOW  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

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

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

1./lucriepcHble CUCTEMBI

JdoMamHsis caMmocTosiTeJIbHAsE padoTa

Tema 8. JluciepcHbIE CUCTEMBI.

2. PenieHue Ka4eCTBEHHBIX 3a/1a4 HA YCTAHOBJICHHE COCTABA U CTPOECHUE MUILIEILI.
3. Pemenne pacu€THBIX 3a/1a4 Ha ONpPEIEICHUE MOpora Koaryssiuu JHOPOOHBIX 30JIeH.

JdomamHss comacToATeIbHAsA padoTa

Tema 4. Xumuueckas cBsi3b. MeXMOJIEKYIIPHOE B3aUMOAEHCTBHE.
OcHOBHbBIE OCOOEHHOCTH XHUMUYECKOTO B3aMMOICHCTBUS U MEXaHU3M 00pa30BaHMsI XUMUUECKOMN CBSI3U.
HacpimaemocTs 1 HapaBIIEHHOCTh XUMUYECKOH CBsA3H. KBaHTOBO-MeXaHMYeCKasi TPAKTOBKA MEXaHU3Ma
0o0pa30BaHUs CBA3HM B MOJIEKYJIE BOJOPO/A.
OCHOBHBIE THUIIBI XUMUYECKOW CBS3M: KOBAJIEHTHAs, HOHHAsS, MeTaJIndeckasi. OCHOBHBIE MTOJIOKEHUS
Teopuu BaneHTHBIX cBsize (BC). OcobenHOCTH 00pa30oBaHus CBsI3€H MO JOHOPHO-AKIIEITOPHOMY
MeXaHN3My. MHOTOIIEHTpOBasi CBSI3b.
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BaneHTHOCTh XMMHUECKUX IEMEHTOB. KOOpIMHAIIMOHHOE YNCI0 XMMHUYECKH CBSI3aHHOTO aToMa Kak
XapaKTEPHUCTHKA, AOMOJHAIOIAs BaJIEHTHOCTh. OJJUHOYHBIE U KpPAaTHBIE CBSA3H. | |- U []-CBA3M -
Pa3HOBUAHOCTU KOBAJIEHTHBIX U MOJISIPHBIX CBsi3el. KonnuecTBEHHbIE XapaKTEPUCTUKY XMMHUUECKUX CBA3EH
(OpsAIOK, PHEPTUs, IJIMHA, BAJICHTHBIN yroj, CTeeHb HOHHOCTH). D((EeKTUBHBIE 3apsIbl XUMUYECKI
CBSI3aHHBIX aTOMOB M CTETNICHb HOHHOCTH CBsI3U. [IUMonbHbI MOMEHT cBsi3u. KoHuenus rubpuanzannu
aTOMHBIX OpOUTaJIel U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY)I M HOHOB. BiMsiHUE OTTaNKUBaHUS
ANIEKTPOHHBIX Map Ha MPOCTPAHCTBEHHYIO KOH(PUTYPAIIIO MOJICKYI.

Jlokanu3oBaHHBIEC U EJI0KAIN30BaHHbIC CBs3U. Jlenokanu3anus [-3J€KTpOHHON INIOTHOCTHU B MOJIEKYJIE
OeH3ona, rpaduTe, HOHAX KUCIOPOACOACPKAIINX HEOPTaHMYECKUX KUCIIOT.

Cunsl Ban-gep-Baanbsca. OpueHTallMOHHOE, HHAYKIIMOHHOE U JUCIIEPCUOHHOE B3aUMO/IEHCTBUS.
BonoponHas cBs3b.

Kpucrannnueckoe cocrosiHue Bemectna. MakTopsl, ONpeaesiomne TEMIEPaTypy IUIaBIE€HUS HOHHBIX,
ATOMHBIX U MOJIEKYJISIPHBIX KPUCTAJUIOB.

3aBUCUMOCTD (PU3NYECKUX CBOMCTB BELIECTB C MOJICKYJISIPHOIM CTPYKTYpO# OT Xapakrepa
MEKMOJIEKYIISIPHOIO B3aUMOJEHUCTBY. TeMIiepaTypsl IJIaBJICHUS U KUIIEHNS B PsIaxX BELIECTB CXOAHOIO
cocraBa, 00pa30BaHHBIX AIEMEHTaMU OAHOM noarpymnmsl. TemnoTsl ha3oBbIX nepexonos. Biausaue
BOJIOPOJTHOM CBSI3U Ha (PU3UYECKUE CBOWCTBA BEIIECTB C MOJICKYISIPHON CTPYKTypoii. O01mure 0coOOeHHOCTH
($U3NIEeCKUX CBONCTB MOJICKYJISIPHBIX KPUCTAJUIOB B CPAaBHEHUU C MOHHBIMH M aTOMHBIMU KPUCTAJJIAMH.
Crenenp okucneHus. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

Jpyrue (popMbI KOHTPOJIA

Tema 7. PactBopbl. Teopus 31MEKTPONUTHYECKON TUCCOLIMALIUH.
Jlaboparopnas pa6ora 1. PactBopsl. [lpuroroBienue pacTBOpoB 3aJaHHOW KOHLIEHTPALUH U3
KpHUCTAJIOTUpATA.
Lenb: HAyYUTHCS TOTOBUTH PACTBOPHI 3a/1aHHOM KOHIIEHTPALIMU U3 CYXOI'0 BeIllecTBa U
KOHIIEHTPUPOBAHHOTO PacTBOpPA
OO6opynoBaHue ¥ peaKTUBBI: TBEPBIN KpucTauioruapar cynbdara meau (CuSO4-5H20),
JUCTUJUTMPOBAHHAS BO/IAa, HAOOP XMMUUECKUX CTaKaHOB, CTEKJIIHHAS MajoyvKa, IIareib, BECh
TeXHUYECKHE, NUIUHAP MepHbIi Ha 200 M1, HAOOp apeoMeTpoB.
Omnpit 1.IlpuroroBnenne pacTBopa 3alaHHOM POLIEHTHOM KOHILIEHTpAaLMK U3 KPUCTAJUIOTHIpara
Paccuuraiite maccy tBEpaoro kpuctamioruapara (CuSO4-5H20) u 06b6Em Bombl miist ipurotoBieHus 200 T
pacTtBopa KoHeHTpauuei 5-10% (1o ykazaHuio MpernoaaBaTess).
B3BecbhTe Ha TexHHUECKHX Becax ¢ TOUHOCTHIO 0,01 r B XUMUYEeCKOM cTakaHe Ha S0 MJI pacCUUTaHHOE
KOJIM4ECTBO TBEPOTO BemecTBa. OTMEphTE pacCUMTaHHBINA 00bEM BOJIbI MEPHBIM HUIHHIPOM. OCTOPOXKHO
MIEPEHECUTE HABECKY B XMMHUYECKUM cTakaH Ha 250 mi1, 0OMOHTE HEOOIBIITUM KOJTUIECTBOM BOJIBI,
OTMEPEHHBIM JJIsl PACTBOPEHUS CTAKaH C OCTaTKaMU TBEPJOTO BEUIECTBA, IepesIedTe 0CTaTOK BOABI U
repeMenianTe CTEKISTHHOM MaIOYKOM COAEP)KMMOE CTaKaHa JI0 MOJIHOTO PACTBOPEHUS HABECKH.
J1jis mpOBEpKU TOYHOCTH MPUTOTOBICHUS 33JaHHON KOHIEHTPALUK PACTBOPA U3MEPHTE apPEOMETPOM €TO
MJIOTHOCTD (3HAYEHUS 3aMKMCaTh) U CPABHUTE C TAOJIUYHON BEITMUUHOM.
[TocTpouTh rpaduk 3aBUCUMOCTH TUIOTHOCTH OT KOHLIEHTpaluuu pactBopa. Crenars BbiBoj. Paccunrarh
MOJIIPHOCTb U HOPMAJIBHOCTh PUTOTOBJICHHOTO pacTBOPA.
PaccuuTath, Kakyro Maccy 3TOro pacTBOpa COJIM Hy>KHO B3sTh 11 mpurotosiieHus 200 r 1%-Horo
pacTBopa, U 3aTeM MepecyUTaTh NOJYyUYEeHHYIO BEIMYMHY HaBECKU Ha 00beM. PaccunTtaTh HyKHbBIN 00beM
BOJIbl, OTMEPUTH €r0 MEPHBIM IIMJIMHPOM U BIUTH B CTaKaH, IepeMeliaTh CTEKJITHHOM MaloYKou.
[lepenuTs pacTBOp B CyXOM BHICOKMI HMIMHIP U OMPEAEIUTh INIOTHOCTh apeomeTpoM. Omnpenenuts o (%)
MOJTyYEHHOTO PacTBOpa U MPOBEPUTH TAKUM 00pa30M TOUHOCTH BBINOJIHEHHUS ONbITa. BIuuCIuTh
MOJIIPHYIO Y HOPMAJIbHYIO KOHILIEHTPAIMH MTOJIy4Y€HHOTO pacTBOpa.

OmnpIt 2. [IpuroroBieHue pacTBOPOB ONPEAEIEHHON MOJIIPHON M HOPMAJIBHOM KOHIIEHTpALuU
a) VI3 TBepaoro BeuecTsa U BOAbI
[TpurotoButs 250 M 0,5 H. pacTBopa cyabdara menu CuSO4 u3 CuSO4:-5H20 u BogsI.
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Paccuurars, kakasg macca CuSO4-5H20 tpeOyetcst misa npurotosienus 250 mi 0,5 H. pacTBopa cynabdara
MEHU.
OTBecuTh B IIpeABapUTEIBHO B3BEIIEHHOM CTaKaHYHMKE 3Ty MaccCy COJIM Ha Becax ¢ TouHocThio 10 0,01 .
B3sTyto HaBecKy BChIIIaTh 4epe3 BOPOHKY B MEPHYIO KOJIOY eMKOCTBhIO 250 MIT U TIIATEIBHO CMBITh
JTUCTUILTUPOBAHHOM BOJIOW C BOPOHKHM OCTABIIYIOCS Ha Hell conb. HaBecky B koi0e pacTBOPHUTH B MaJIOM
o0beMe BOJIbI, JIOUTH B KOJIOY BOZLY /1O METKH, 3aKphITh IPOOKOI U XOpoIIo rnepemeniars. [lepenuts
IIOJIyYEHHBIM PacTBOP B CYXOM BBICOKUI LIMJIMHAP U ONPENEIUTH aPEOMETPOM €T0 MIOTHOCTH U ® (%).
BbruncnuTh MOJISIpHYIO M HOPMAJIbHYIO KOHIEHTPALUU IIOJIYYEHHOTO PAaCTBOPA. YCTAaHOBUTH PACXOKICHHE
KOHIIEHTpAIMH [10JIyYEHHOTO pacTBOpa C 3alaHHOM.
6) 13 KOHIIEHTPUPOBAHHOTO PACTBOPA U BOABI
[Tpurorouts 250 Mt 0,1 M pacTBOpa cyiabhara Meau U3 pacTBOPA, MOJTYYCHHOTO B MPEIBITYIIEM OIIBITE.
Bbraucnute 066€M 3TOro pacTBOpa, HEOOXOAUMBIH I IPUTOTOBJIEHUS 3a/laHHOTrO pacTBopa. OTMEpUTH
MEPHBIM HWINHAPOM PaCCUUTAHHBIM 00beM KOHLEHTPUPOBAHHOTO PACTBOPA COJIU, TIOBECTHU /10 METKU
JTUCTUIUTUPOBAHHOM BOJIOM, 3aKPHITh MPOOKOU, IEpeMeIIaTh pacTBOP.

Bputith mosty4eHHbIN pacTBOP B CYXOM BBICOKUM LUJIMHIIP, ONPEACIUTh apEOMETPOM €r0 MIIOTHOCTh U
3aTeM BBUIUTH B MPUTOTOBJICHHYIO CKIISIHKY. Halitu o (%), MONISIpHYIO ¥ HOpMaJIbHYIO KOHLIEHTPAIUH
pactBopa. CpaBHUB BBIYHCICHHYIO MOJISIPHYIO KOHLIEHTPALIUIO C 33JJaHHOM, YCTAHOBUTH TOYHOCTh
BBITIOJTHEHUSI OIIBITA.

Jlabopatopnas pabota 2. TutpumeTpudeckuii MeTon aHainu3a. OnpeseneHne KOHIIEHTPaI pPacTBOpa
YKCYCHOM KHCJIOTBI B CTOJIOBOM YKCYCE.

I1esb: MO3HAKOMUTBCS ¢ KUCIIOTHO-OCHOBHBIM METOIOM TUTPUMETPUUECKOTO aHAIIN3a, ONPEIEIUTh
MaccoBoe cozepxanue (B %) yKCyCHOU KHUCIIOThI B CTOJIOBOM YKCYyCeE.

O6opynoBaHNe peaKTUBBI: OIOPETKA, BOPOHKA, KOJIOBI JJIsl TATPOBAHMSI, CTaKaHYMKX Ha 50 MII., Koba
MepHas Ha 100 mu1., MepHBIN muMHIP, uneTka Mopa Ha 10 M1, KOOkl ¢ TUCTUIUTMPOBAHHON BOJIOH,
dbeHondTanenH, ykcyc cToiaoBbIi, menods 0,1 H (TUTpOBAaHHBIN pacTBOP).

[TpuroToBsTE PACTBOP YKCYCHOW KUCIOTHI JUIs aHanu3a. J{ist 3Toro otdepute 3a1aHHbIN 00BEM CTOJIOBOTO
ykcyca 5-10 mu1 (1o ykasaHuIo pernojaBarelis) pacTBopa B MepHyto koi0y Ha 100 mi u noBeaute
JTUCTUILTUPOBAHHOM BOJOW 10 MeTKU. [loaroToBeTe OropeTKy i TUTpoBaHus. /i aToro mpomoiite e€ nsa
pa3a AMCTUIUIMPOBAHHOM BOZAOM, 3aII0JIHS YEPE3 BEPXHEE OTBEPCTHE, CIIETKA IIPUIIOITHUMAsi BOPOHKY U
CJIMBAs )KUAKOCTh, HAXKMMas Ha MIapHK B PE3WHOBOM IIJIAaHTe HOCHKA OropeTkH. 3aTteM mpomoiite 1 pa3
O1OpeTKy paboYrM pacTBOPOM ILEIOUH. 3aOIHUTE OI0pPETKY pabouyrM PacTBOPOM BBIIIE METKU, CHUMUTE
BOPOHKY M aKKypaTHO JIOBEIUTE HUKHUNA MEHHUCK YPOBHS KHJIKOCTU B OIOpETKE 0 HYJIEBOW OTMETKH.
Bropetka rotoBa k TutpoBanuio. [Tunerkoit Mopa oroepure 10 M1 IPUrOTOBICHHOTO PacTBOpPA YKCYCHOM
KHCJIOTHI B IJIOCKOJJOHHYIO KOJIOY It TUTpOBaHUs, 100aBbTe 1 Karumo nHaukaropa (penondranens).
Ottutpyiite npo0Oy, 100aBiIsist HEOONIBIIMMU TOPIHUAMU PAOOUYUN PACTBOP K MPOOE MPHU MOCTOSTHHOM
nepeMeIMBaHiy JI0 U3MEHEHUS 1IBeTa pacTBopa npoOsl. Ha mocneqHux sTanax TUTpOBaHUS pabouunit
pacTBop NpuOABIAHTE MO KAIUIAM, MPOBEPsis U3MEeHEeHHe okpacku. O0bEM pabouero pacTBopa, MOMIESIIINI
Ha TUTpOBaHMe 3aduKcupyite B TeTpaau. [loropute sTansl TuTpoBanus (3-5) He MeHee 2-X pa3 MpH
YCIIOBUH XOPOILIEH CXOAUMOCTH.

JlaGoparopnas pabota 3. DkcniepuMeHTanbHast MpoBepka 3akoHa byrepa-Jlambepra-bapa. Onpenenenue
XpoMa B BHJIe Ouxpomara Kajus.

Lenb: orpaboTaTh METOAUKY (POTOMETPHUUECKOTO METOA aHAJIM34, OTIPEICIICHUS COJIep)KaHHs BEIIECTBA B
CMECH IO METOly NMOCTPOCHUS KaTMOpOBOYHOI KpuBoii. KonndyecTBeHHOE onpenenenue Xxpoma B
aHAJIM3MPYEMOM PacTBOPE.

Oo6opynoBanue u peaktuBbl: DOK (mekrpodoTomMeTp), HAOOP KIOBET, CTAHIAPTHBIM pacTBOpa OUxpomMara
Kanus (¢ KoHIeHTpanuen 8,481 mr/mi)

Ommit 1. ITpoBepka BeIMOTHUMOCTH 3akoHa byrepa-JlamGepra-bapa.
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Bapuant 1. B mepnyto kon0y Ha 100 M1 oTOepuTe 5 M1 cTaHAapTHOTO pacTBOpa OuxpomMara Kajus (C
KOHIIeHTparmei 8,481 Mr/min), noneiTe 10 METKH | THIaTeabHO nepeMemaiite. [IpoBequTe onpenenenue
ONTUYECKOHU IIJIOTHOCTHU MOJIy4YEHHOT'O pacTBOpa IIOCIEAO0BATEILHO B KIOBETAX C Pa3HOU TOJIUHON
nontomatoniero cios (5, 10, 20, 30 u 50 mm) npu anune BoiHbl 430 HM. B kauecTBe pacTBOpa cpaBHEHUS
MOXHO B3STh JUCTHJUIMPOBaHHYIO Boy. [locTpoiite rpaduk, OTKIaabpIBas IO OCH OPIAMHAT 3HAYCHHS
orntuaeckoii otHoctH (D), a Ha ocu abciyce — TOAMMHY HOMIOMIAONIETo ¢i1ost B MM. Crienaiite BBIBOJ O
3aBUCHUMOCTHU ONTUYECKON IJIOTHOCTH OT TOJIIIMHBI TOITIOLIAIOIIETO CIIOS.
BapuanT 2. B 7 mepabix ko6 Ha 100 Mt orGepute cOoTBeTCTBeHHO 2, 4, 6, 8, 10, 12, 14 M cTaHmapTHOTO
pacTBopa Ouxpomara Kajus. JloBeauTe 10 METKU TUCTHIUIMPOBAHHOM BOOH U TIIATEIHHO MepeMeraiire.
[TocnenoBarenbHO MPOBEAUTE U3MEPEHUS OTITUYECKON TUIOTHOCTH PACTBOPOB HAa (POTOIIEKTPOKOIOPUMETPE
B KIOBETE C TOJIIMHOM nomoniatomiero ciost 10 mm u npu jynse BosiHbl 430 HM. B kauecTBe pacTtBopa
CPaBHEHHS MOYKHO MCIIOJIb30BaTh IUCTHIIMPOBAaHHYIO BoAy. [10 moayueHHBIM JaHHBIM IIOCTPOMTE
KaauOpoBOYHBIH rpaduk B koopanHatax D — koHuenTpauus K2Cr207. Onpenenute coaepxaHue Xpoma B
pacTBOpeE B ML
Cnemnaiite BBIBOJ O 32aBUCHMOCTH ONTHYECKOH MNIOTHOCTH OT KOHLEHTPALUK PacTBOpa
OmeiT No2. OnpeneneHue Xxpoma B BUe Ouxpomara.
[Tonyuure y npenoaaBarelis aHaATU3UPYEMbIi pacTBOp B MepHOH Kostbe Ha 100 mit. JfoBeaure ero 10 METKH
JUCTUUIMPOBAHHOM BOJOM M TIIATENILHO Nepementaite. [Iposeaure onpezneneHre onTu4ecKkoi IIOTHOCTH
IIOJly4YEHHOTI'O pacTBOpa B KIOBETE C pa3HOM TOJIUHON nomomaronero cios 10 MM npu jyiHe BosiHbl 430
HM. [Tonp3ysck KaInOpOBOYHBIM IpaMKOM MOTyYeHHBIM B onbITe Nel (BapuaHT 2) onpeaenure
KOHIIEHTpAIHIO OMXpoMara Kajlus B aHAJTM3UPYEMOM B PACTBOPE U COAEP)KaHUE B HEM XpOMa B MT.
PaccuuTaiite aOCOIIOTHYIO M OTHOCHTEIBHYIO OIIHMOKY U3MEPEHUSI.

JlaGoparophas pabota 4. ['maponus coneit

OO6opynoBaHKe ¥ PEaKTHBBI: IITATUB C TPOOMPKAMHU, CITUPTOBKA, JIepKaTellb, CTakaH XuMudeckuil (Ha 50
MJ1), JTIoTIaTKa CTEKJISTHHAS, CTUYKH, ) paCTBOPHI COJICH (alerara HaTpus, KapOoHaTa HATPHUS, XJIOpUAA
HaTpus, cynbdara menu, ximopuaa xkenesa (I11), HuTpara Bucmyra), pacTBOp a30THOM KUCIIOTHI, 0)
WHIUKATOPHI: (heHoN(TaIeHH, JAKMYC,B) MTOPOIIOK MarHus, T) JUCTHLIMPOBaHHAS BO/IA

OnbiT 1. Onpegenenue peakyu Cpeibl pacTBOpa COJIU € MOMOIIBIO MHIUKATOpa

a) U3 umeromuxcs B 1abopaTopun peakTUBOB BBIOpATh pacTBOPHI Cosied, 00pa30BaHHBIX c1a00i KUCIOTOM
Y CUJIbHBIM OCHOBaHUEM. B oiHY poOMpKy HATUTh PacTBOP COJIM, 0OPa30BAaHHOM OTHOOCHOBHOM
KHCJIOTOH, B APYTYIO — MHOTOOCHOBHOM KHUCJIOTOH. B TpeThio mpoOUpKy HAJUTh TUCTUIUIMPOBAHHYIO BOY.
Hccnenosare peakuuto cpeasl nHAMKaropoM (1 kamis). Hanucars ypaBHEHHs THAPOIU3A.

6) IIpoBepuTh peaxiuio cpeasl pacTBopa cyibdara meau sakmycoM (1 kamst). Hanmmucars ypaBHeHue
THIPOJIN3a.

B) Kaky1o peakiuio Ha JakMycC JIOJKEH ITOKa3bIBaTh pacTBOp Xjopuaa Hatpusa? [Iposepsre
JKCIEPUMEHTAJIBHO.

Omnsit 2. MccnenoBanue NpoayKTOB TUAPOIINA3A

Hamute B 1 mpobupky pactBop xiopuna xenesa (I11I), a B ipyryro — mucTHumMpoBaHHYIO BOAY U UCTIBITATh
UX UHIUKATOPOM (JlakMmyc). BHecTH B MpoOUpPKHU HA CTEKIISTHHOM JIOMIaTKE HEMHOT'O MOPOLIKA MarHusl.
HaGmronats BeIieieHue ra3a. Jlath 0ObsiICHEHUS. 3amucarh ypaBHEHUS PEaKIIHil.

OmnpiT 3. BiusiHue TeMneparypbl Ha CTENIEHb THAPOJIA3A

Cwmemats B mpoOupke paBHBIE 00BEMBI pacTBOPOB Xiopuaa sxkenesa (I1I) u anerara narpus. 3aMeTHBI JIk
BHEIIIHHUE MPU3HAKY MTPOTeKaHus peakiunu? Harpets sxunkocts 10 kunenus. Yro Habmomaercs? Hanucats
ypaBHEHHUS peakiuu oopa3zoBanus anerara xene3a (I1I) u ero rugponmsa.

OmnbiT 4. BnusHue pa30aBieHus pacTBOpa Ha CTENEHb THIPOJIN3A

Hanuts B mpoOupky 1 mMi1 pacTBOpa HUTpaTa BUCMYTa U JOOABUTH B HETO IO KAaIISIM AUCTUIUIUPOBAHHYIO
Boay 10 oOpazoBanus ocaaka Bi(OH)2NO3. Hanucats ypaBHEHHE peakIiuy THAposn3a. PacTBop ¢ ocaakom
COXPaHUTH JJIS OTbITA 5.

OmnpIT 5. O6paTUMOCTH THAPOIH3A



a) K pactBopy ¢ ocaakom Bi(OH)2NO3 npuiuth HECKOJIBKO Kamelb a30THON KUCIIOTHI IO PACTBOPEHHS
0caJka, a 3aTeM CHOBa 100aBUTh Boay. OOBACHUTD, KaK BIUSACT KOHIIEHTPALUS HOHOB BOJOPO/AA B JAHHOM
clly4ae Ha paBHOBECHE T'MJIPOJIHN3a.

0) KakoBa moimkHa OBITH peakIlus Cpelibl B pacTBope arerara Harpus? Jo0aBuTh k pacTBOpy 2-3 Kariu
denondranernna. OTMETUTh UHTEHCUBHOCTH OKpacKu. [10J0BHHY MOTYyYEeHHOTO pacTBOpa OTIUTH B IPYTYIO
MPOOUPKY U OCTaBUTH IS CPABHEHUS, @ OCTaBIIMICS pacTBOp HarpeTh 10 kunenus. Kak Mmensercs
MHTEHCUBHOCTH OKpacku? OXJIaAuTh pacTBOP U CPABHUTH €TO C KOHTPOJIbHBIM 00pa3ioM. JlaTh
00bsICHEHHSI HaOJI0AEMBIM SIBJICHUSM.

[IpakTyeckoe 3aHATHE.

1. [JaiiTe onpeneneHne pacTBopy, paCTBOPUTEIIO, PACTBOPEHHOMY BEIIECTBY?

2. JlaitiTe onpenesieHrue HAChIIIIEHHOMY, IEPECHIIIEHHOMY pacTBopaM. Kak MOXHO TPUTOTOBUTH
MEPECHIIICHHBIN pacTBOP?

3. OOBsicHUTE, KaK MPOUCXOIUT MPOIIECC PACTBOPEHUSI.

4. Kakue criocoObl BEIpaKeHHsI KOHLIEHTPAILIMN PACTBOPOB BbI 3HaeTe?

5. Pemienue pacy€THbIX 33724 Ha MEPECYET KOHIIEHTPALIUH.

6. Penienne kauecTBEHHBIX 3a11a4 1o TeMe «I uaponus conei»

7. Pacuér Bemmunabl pH 1 pOH pacTBOpOB CHIIBHBIN U CIA0BIX 3JIEKTPOJIUTOB, OyPEpHBIX pacTBOPOB.

JlaGoparopHasi paéora

Tema 8. JlucniepcHbIE CUCTEMBI.
aboparopHas padora. [lonmyuenne muopoOHBIX KOJUTOUIHBIX PACTBOPOB (3011€H)
Omprt 1. [Tomydenue ruapo3oneit cepbl U KaHUPOTU
[TpunaanexxuocTu A1t padoTsl. MepHsIii mmHAp Ha 100 Mut; n1Be mockooHHbIe Kotob! Ha 100 M ¢
npoOkamu; 2 %-Helil pacTBOP KaHU(OIN B 3TUIOBOM CIIUPTE; HACKHIIIEHHBIH PACTBOP CEPhI B STUIOBOM
CHUpPTE; NUCTUIUITMPOBAHHAS BOJA.
Cepa u kaHH (OB PACTBOPSIOTCS B ATUIIOBOM CITUPTE, 00pa3ysk HCTUHHBIN pacTBop. B Boze cepa u
KaHH(DOJIb MPAKTUUECKH HEPACTBOPUMBIL, TO3TOMY MpHU A00ABICHUU BOJBI K UX CIIMPTOBOMY PAcTBOPY
MOJIEKYJIbl KOHJIEHCUPYIOTCSI B 60Jiee KpYIHbIE arperaTsl.
HaceimmeHHbIi pacTBOp cepbl B A0COTIOTHOM CIHPTE BIMBAIOT MO KAIUISM B IUCTUJLTUPOBAHHYIO BOAY MIPH
B30anTeiBaHuU. [lomyyaeTcst MOIOYHO-0ENBIN ONaIeCIUpPYIONIHA 3071b.
5-10 m1 2 %-ro cCIMPTOBOTO pacTBOpa KaHU(POIN JOOABIISAIOT O KaIIM MPH SHEPTHYHOM B30aJITBIBAHUH K
100 M1 qucTrmupoBaHHOM BBl OOpasyeTcss MOJIOYHO-0eNbIi JOBOJIBHO YCTOWYMBBIH 30I1b.
Omnprit 2. [Tonmyuenune 3011 Fe(OH)3
100 M1 TUCTUIUTMPOBAHHOM BOJIBI HATPEBAOT /10 KUTICHUS. 3aT€M B KUIISIIYIO BOAY IO KaruIsiM J00aBIIsSIOT
5 - 10 mn 2 %-ro pactBopa FeCl3. Tlomyuaror xomnounnsiit pactBop Fe(OH)3 unrencuBHoro
KpPacCHO-KOPUYHEBOTO I[BETA. 3anUIINUTE (OPMYIBI MUIIEILT 3TOTO 30JI4.
Omnpit 3. [Tomyuenue 3015 noauaa cepedpa
[Tpunagnexxnoctu 11t paboTsl. YeTbipe koHnYecknX Koyobsl Ha 100 M, aBe munetku Ha 10 mut; 1B
Oropetku Ha 25 M ¢ aenenusmu B 0,1 mur; pactBopsr: 0,05 H. KI, 0,05 5. AgNO3.
a) B nBe xonndeckue kon0Ob1 HanuBaroT numnetkoit mo 10 mut 0,05 H. pacTtBopa KI u 3arem menieHHo,
MIPU CHJIBHOM B30aJITBIBAHUH, TOOABIISIOT M3 OIOPETKHU B MEPBYIO K00y 9 mi1, a Bo Bropyto - 10 mi 0,05 H.
pactBopa AgNO3
0) [ToBTOPSIOT MPENBIAYIIHIA OTIBIT C TOM pa3HUIIEH, YTO BHAYAJIe OTMEPHUBAIOT B KOJIOBI 110 10 M
pactBopa AgNO3, a 3areM u3 Oropetku n1obasisitor pactBopa Kl takke 9 u 10 mur.
[Tpu momo1u 31eKTPOohOPETUIECKOTO 30H 12 IPOBEPHTE, B KAKOM CITydae MOTyUYaTHCh MOJIOKUTEITHHO
3apsKCHHBIE YaCTHUIIBI M B KAKOM OTPHUIIATETILHO 3apsHKCHHBIE. 3aIHUIINUTE COOTBETCTBYIOIIHE (POPMYITBI
MHIIEIL.
[IpakTyeckoe 3aHATHE.
1. ®ponranbHas 6ecena mo teme «JlucnepcHble CUCTEMBDY).
2. PenieHne kaueCTBEHHBIX 3a/1a4 HAa YCTAHOBIIEHHE COCTABA U CTPOECHUE MULIEILI.

22



23
3. Pemenne pacu€THBIX 3a/1a4 Ha ONpPENIEICHNE MOpoTra Koaryssiuu JHOPOOHBIX 30JIeH.

JlaGopaTtopHbie padoTbl

Tema 1. OcHOBHBIE XUMUYECKHUE TTOHITHS U CTEXUOMETPUICCKUE 3aKOHBI
Jlabopartopnast pabota 1. TexHuka 6€30MacHOCTH B XUMHUYECKOH Taboparopun. OOopynoBaHue
XUMHUYECKOM JTabopaTopuu.
[{enb: 3HAKOMCTBO C TIPaBUJIAMH TIOBEICHUS B XUMHUECKoU Jaboparopuu. Oxpana Tpyna. O6opynoBaHue
XUMHUYECKOU JTabopaTopuu 1 ero Ha3HadeHue. Buasl xuMuueckoi nocynbl. HarpeBareabHbie MpruOOpHI.
Jlabopatopnas pabota 2. [IpueMbl 1 METOBI PAaOOTHI B XMMHUYECKOU JTaO0OpaTOpuu
[{enb: HAYYUTHCS HEKOTOPHIM IIPUEMaM U MeTo/iaM pabOThl B XUMUYECKOU 1abopaTopuu (B3BEIIMBAHNE
TBEPABIX BEIIECTB, pACTBOPEHUE, PUIBTPOBAHNUE, BHIIAPUBAHKE, BEICYIIIBAHHE).
O6opynoBaH#e U PEaKTHBBI: CMECh XJIOPU/IA HATPHS U MecKa, BOJa AUCTUIUIMPOBAHHAS, IMATEINb,
XUMHYECKHUI CTaKaH, IITaTUB C KOJBIIOM, OYMasKHBIN (PUIBTP, BOPOHKA, YAIIKa ISl BHITAPHBAHMUS, BECHI
TEXHHYECKHE.
[IpakTuyeckoe 3aHATHE.
1 Uctopus pa3BUTHS 1 OCHOBHBIC TIOJIOKESHHSI aTOMHO-MOJICKYIISIpHON Teopur. OCHOBHBIC 3aKOHBI
XUMUH. [ paHUIIBI IPUMEHUMOCTH MOHITHS «MOJIEKYIIay.
2 Pa3mepsl aTOMOB ¥ MOJIEKYII. Macca aTOMOB M MOJICKYJT B @0COFOTHBIX U OTHOCUTENIbHBIX MHULIAX.
Moinb. DKBUBAJIEHT Pa3TUYHBIX BEIIECTB.
3 IlonsTus "XuMHUECKHN IeMEHT" U "pocToe BemecTBo'". M3oTonsl. AymnoTponus.
4 TlpumeHeHHEe OCHOBHBIX 3aKOHOB CTEXMOMETPHH NP PEHICHUH PacuETHBIX 3a/1a4.

Tema 6. CkopoCTh peakiuii. XMMUYECKOE PAaBHOBECHE.
Jlaboparopnast pabora. CKOPOCTh XUMUYECKOU PEAKIUH.
Lenb: U3yunTh BAUSHUE KOHIEHTPALUN PEarupyoniX BEUIeCTB U TEMIEPATyphl HA CKOPOCTh XMMHUECKOI
peakuuu.
O6opynoBaHue U peakTUBBI: ceKyHAoMep; TepmMomMeTp Ha 100 °C; mratuB ¢ nmpoOupkaMu; MpOOUPKH;
MEpHbIA IHHAP Ha 10 Mi1; XuMHu4deckuil ctakad eMkocThbio 200 mit., pacTBopsl noauaa kaus 0,4% u
0,04%, nepexucu Bonopoaa 3%, kpaxmaia.
OmpIT 1. 3aBUCUMOCTD CKOPOCTH PEAKIIMH OT KOHIICHTPALIMK PEarupyromnX BEeIIECTB.
a) K 0,4% pactBopy noauaa xanus KJ npunuts 3% pacTBop nepekucu Boaoposa 1 100aBUTh HECKOJIBKO
Karesinb KpaxMalbHOro Kkieiicrepa. Habmonaiite n3MeHeHne OKpacku pacTBOpa, KOTOPOE BHI3BAHO
B3aMMOICMCTBUEM MOUA KaJlUsl C MIEPEKUCHIO BOAOPO/A C BhIIEJICHHEM CBOOOAHOTO Hoja. Bpewms,
KOTOpOE MPOXOAUT OT Hayaja peakluu A0 3aMETHOTO MOCUHEHUS PacTBOPa, XapaKTepU3yeT CKOPOCTh
peakuuu.
6) B Tpu Oonbiirie HymepoBaHHbIE TPOOUPKH HATUTH pazbasieHHbli (0,04%) pacTBop MoAuaa Kaaus: B
MEePBYIO - 5 MJ1, BO BTopyto - 10 mi1, B TpeThio - 15 mit. K conepxumomy riepBoit mpoOupku 100aBuTh 10 Mt
BOJIBI, @ BTOPOM - 5 MJI BOZIBI M IOOABUTH B KXKIYIO 110 5 Karesb pacTBOpa Kpaxmaina. B Tpu apyrue
MPOOUPKH HATTUTH 1O 5 MJI pacTBOpa MEPEKUCH Boioposia. B kaxayio mpoOUpKy ¢ pacTBOPOM MPHIUTH IPU
MMOMEIIMBAaHUY 110 5 M1 mpurotoBieHHor H202 u onpeenuth BpeMsi ¢ MOMEHTa J0OaBIICHUS TIEPEKKUCH 10
MMOCHHEHHUSI pacTBOpa B Kax a0 nmpodupke. Pe3ynbrarsl n300pa3uth rpadudecku, OTIIOKHUB Ha OCH a0CIIHCC
ycioBHbIe KoHIIeHTparuu KJ , a Ha ocu opauHAT - ckopocTh peakiuu V = 1/1. Crnenath BBIBOJ O
3aBHCHUMOCTHU CKOPOCTHU PEAKIIUU OT KOHIEHTPALUU PEarupyrouIiX BEIIeCTB.
OnbIT 2. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI.
Hanute B Tpu Gomnbinne HymepoBaHnHble ipoOupku 1mo 10 mut pacteopa KJ (0,04%), 106aBUTH B KaXIyIO 10
5 Karmelb pacTBOpa Kpaxmasa, B Apyrue Tpu - no 10 mi1 pacTBopa nepekucu BOAOPO/Ia U pa3AesiuTh UX Ha
TpH mapsl: 1o npodupke ¢ pacrsopom KJ u H202 B kaxkaoit mape. OTMETUTH TeMIEpaTypy BO3aAyXa B
nabopaTropuu, CIIUTH BMECTE PACTBOPHI MEPBBIX JABYX MPOOUPOK, BCTPSIXHYTHh U OTPEACIIUTE BPEMSI C
MOMEHTA JJOOABJICHHUS MIEPEKUCH JI0 TIOCUHEHUS PacTBOpA.
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JIBe npyrue npoOHpKU MOMECTUTh B XUMHUUECKUN CTaKaH ¢ BOIOM U HarpeTh BOAY /10 TeMmneparypsl Ha 10
°C BbIlLIE KOMHATHOM. 3a TEMIIEpaTypoil CIEAUTh IO TEPMOMETPY, OIYLIEHHOMY B Boay. CIIUTh COAEPKUMOE
POOUPOK, BCTPAXHYTh U OTMETHThH BPEMs OT CIIMBA JI0 MOSABICHUS Toy0oi okpacku. [IoBTOpUTH OMBIT ¢
OCTaBIIMMHUCS AByMs TPOOMPKAMH, HATPEB UX B TOM K€ CTaKaHe ¢ BOJOW A0 TeMriepaTypbl Ha 20 °C BbIie
KoMHaTHOMU. [TocTpouTh rpauk 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEPaTyp: Ha OCH aOCIiCcC HAaHECTH
3HAUEHUs TEMIEPaTyphl B OINBITAX, HA OCHU OPJAMHAT - BEJIMYUHBI CKOPOCTH peakimu V = 1/1.

[IpakTyeckoe 3aHATHE.
1. ®ponTanbHas Oecena mo reme «CKOPOCTh XUMUUIECKUX peakiuid. XMMHUECKOE PaBHOBECHE).
2. PemieHue pacy€THBIX 33/1a4 Ha OMPEICIICHUE CKOPOCTH PEAKIIUH.

3. PenieHne kaueCTBEHHBIX 3a/1a4 Ha OIIPE/IECIICHUE HAIIPABJIEHUS CMEILEHUSI XMMUUYECKOTO PaBHOBECHS 110]1
BIIMSIHUEM Pa3IHMYHBIX (DAKTOPOB.

TecTupoBanme

Tema 2. CTpoeHue aroma.
1. Psit, B KOTOPOM MEpEeYMCICHBI TOJIBKO aJJIOTPOIHBIE MOTU(BUKAIINH:
A) KHCITOpO, 030H, BOJIA;
b) xpacuslii pocdop, 6ensiit pocdop, hochuw;
B) rpadut, anmas, kapouH;
I') nmacTuyeckas cepa, MOHOKJIMHHAS cepa, CEPOBOIOPOI.

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

3. Mexay MosieKyinamMu BOJIbl peaiu3yeTcsl CBA3b:
A) nonHas;

b) koBanenTHas;

B) Bonoponnas;

I') Metannuueckas

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

b) 1522s22p63s2;

B) 1522s22p63s23p4;

I') 1s22s22p63s23p2.

5. OKHMCIIUTEIN — 3TO BEIECTBa:

A) TpUHUMAIOIINE AIICKTPOHBI;

b) otnaromiue 31eKTpOHBL;

B) noBeImaronue cBOO CTeneHb OKUCICHNUS,
I') He U3MEHSIOIINE CBOIO CTEIICHh OKUCIICHHMS.

6. Jl71s BOMHOTO pacTBOpa aMMHaKa XapakTepHa cpefa:
A) HelTpanbHas;

b) kucnas;

B) menounas;



I') cnmabokucnast.
TumnoBble 3a1aHUS] KOHTPOJIBHBIX PabOT

Tewma 3. Tlepuoguueckuii 3akoH. [lepuonnyueckue GyHKITUH.
1. Psit, B KOTOPOM MEpEeYUCICHBI TOJIBKO aJJIOTPOIHBIE MOTU(BUKAIINH:
A) KHCITOpO, 030H, BOJIA;
b) xpacuslii pocdop, 6ensiit pocdop, hochus;
B) rpadut, anmas, kapouH;
I') mmactuyeckas cepa, MOHOKIMHHAS cepa, CEPOBOOPO/I.

2. Crenenb okucieHus xpoma B coenuaennu K2Cr207 paBHa:
A)2;
B) 3;
B) 4;
I') 6.

3. Mexay MoseKyinamMu BOJIbl pealiu3yeTcsl CBA3b:
A) nonHas;

b) koBanenTHas;

B) Bonoponnasi;

I') Metannuueckas

4. ATOM KpeMHHS UMEET IEKTPOHHYIO (OpMYITy:
A) 1522s522p63s23p6;

b) 1522s22p63s2;

B) 1522s22p63s23p4;

I') 1s22s22p63s23p2.

5. OKHUCIIUTEIN — 3TO BEIEeCTBa:

A) TpUHUMAIOIINE AIICKTPOHBI;

b) otnaromiue 31eKTpOHBL;

B) noBeImaronue cBOO CTENneHb OKUCICHNUS,
I') He U3MEHSIOIINE CBOIO CTEIICHh OKUCIICHHMS.

6. Jl711 BOMHOTO pacTBOpa aMMHaKa XapakTepHa cpefa:
A) HelTpanbHas;

b) kucnas;

B) menounas;

I') cnabokucnas.

TumnoBsie 3a1aHusI KOHTPOJIBHBIX PabOT

Tema 4. Xumuueckas cBsi3b. MeXMONEKYISIPHOE B3aUMOICHCTBHUE.

1. Psit, B KOTOPOM MEpEeYUCICHBI TOJIBKO aJJIOTPOIHBIE MOTU(BUKAIINH:
A) KHCITOpO, 030H, BOJIA;

b) xpacuslii pocdop, 6ensiit pocdop, hochus;

B) rpadut, anmas, kapouH;

I') nmacTuyeckas cepa, MOHOKJIMHHAS cepa, CEPOBOIOPOI.

2. CreneHb okucieHus xpoma B coennaennn K2Cr207 paBHa:
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A)2;
b) 3;
B) 4;
I)e.

3. Mexay MOJIeKyJIaMu BOJIbl PEATTU3YETCS CBA3b:
A) nonnas;

b) xoBanenTHas;

B) Bogoponnasi;

I') Metanmuyeckas

4. AToM KpeMHHS UMEET IEKTPOHHYIO (HOpMYITy:
A) 1522s522p63s23pb6;

b) 1s22s22p63s2;

B) 1522522p63s23p4;

I') 1s22522p63s23p2.

5. OKHUCIATENN — DTO BEIIECTBA:

A) IpUHUMAIOIIUE 3IEKTPOHBI;

b) oTnarommme 31eKTpOHBL;

B) nmoBeIaronme CBOK CTENEHb OKUCICHUS,
I') He n3MeHstoIIKe CBOIO CTETICHh OKUCIICHHS.

6. [l BogHOTO pacTBOpa aMMHaKa XapakTepHa cpefia:
A) HeilTpanbHasi;

b) kucnas;

B) menounas;

I') cmaGokucnas.

TumnoBsie 3a1aHUsT KOHTPOJIBHBIX PabOT

Tema 5. DHepreTuka XMMHUYECKHUX PEAKIIHI.

1. Paa, B KOTOpOM IMEpEYUCIICHbI TOJIBKO aJUIOTPOMHBIE MOIU(UKALINN:
A) KHUCIOpOJ, 030H, BOJA;

b) kpacusiit hocdop, 6emnsiit pocdop, pochun;

B) rpadur, anmas, kapous;

I') nnactuyeckast cepa, MOHOKJIMHHAS cepa, CEPOBOJOPO/I.

2. Crenens okucieHus: xpoma B coeauHennn K2Cr207 paBHa:
A) 2;
b) 3;
B) 4;
I)eé.

3. Mexay MOJIeKyJIaMu BOJIbl PEATTU3YETCS CBA3b:
A) nonnas;

b) xoBanenTHas;

B) Bogoponnasi;

I') Metanmuyeckas
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4. ATOM KpeMHHS UMEET dEKTPOHHYIO (OpMYITy:

A) 1522s522p63s23p6;

b) 1522s22p63s2;

B) 1522s22p63s23p4;
I') 1s22s22p63s23p2.

5. OKHUCIUTENN — DTO BEIIECTBA:

A) mpuHUMAIOIINE IEKTPOHBL;

b) otnaromiue 31eKTpOHBL;

B) noBeImaronue cBOO CTENeHb OKUCICHNUS,

I') He u3MeHstoIIKEe CBOIO CTETIEHb OKUCIICHHUS.

6. Jls11 BOIHOTO pacTBOpa aMMHaKa XapaKTepHa cpejia:

A) HelTpanbHas;
b) kucnas;

B) menounas;

I') cnmabokucnas.

TumnoBsie 3a1aHusl KOHTPOJIBHBIX PabOT

4.3 IIpomexxyTouHast aTTeCTAlUS 110 AUCIUIUTHHE MPOBOAUTCS B OpMe IK3aMeHa

Tunosbie Bonpockl 3xk3amena (OIIK-2, ITK-18)
1 OcHOBHBIE XapaKTEPUCTUKA XUMHUECKOM CBsI3U. TUIIBI XMMUUYECKOM CBSI3H.

2 V3MeHeHue SHTaNbIINK KaK XapaKTepPUCTUKA SHEPIreTUKN XUMHUUYECKHUX MpeBpalieHui. 3akoH [ecca.
Pacder TemioTsl mpoliecca no TerioTaMm 00pa3oBaHus U TEIJIOTaM CrOPaHUs XUMHUECKUX

COECIUHEHU.

3 CxkopocTh XUMHUYECKON peakiuu. DaKkTopbl, BIUSAIOLUIUE HA CKOPOCTh. 3aKOH AEHCTBYIOIIMX Macc.

4 3aBUCHUMOCTbH CKOPOCTH PEAKIIMU OT TEMIIEPATYPhl. DHEPIUS AKTUBALIMHU. AKTUBHBINA KOMILIEKC.
DJIeMEHTapHbIN aKT XUMUYECKON PEaKIUU.

5 CTpoeHune MUIIEIIBI.

He npenycmorpeno

Tunosble 3aganusa s 3k3amena (OIIK-2, I1IK-18)

4.4. Illkana oneHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Orenka

KomrmeTenmn

Jeckpuntops! (ypOBHI) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH
TOCTYKCHHSI pe3YJIBTaTa)

«OTIIMYHOY
(85 - 100 6anoB)

OIIK-2

JIeMOHCTpUpPYeT BBICOKHI YPOBEHb (DyHIaMEHTAIb-HBIX pa3eioB
3HAHUU XUMHHU.

OTBeT MOCTPOEH JIOTMYHO, MaTepuall H3Jaraercsi 4eTKO, SICHO,
XOpOIIMM  SI3BIKOM, aprymeHTupoBaHo. Ha Bompocsl oOTBeudaer
KpaTKo, apryMEHTHUPOBAHO, YBEPEHHO, IO CYIIECTBY. TBOpUECKH
MOAXOJIUT K PELIEHUIO 3a]1a4.

I1K-18

CBOOOTHO TPHMEHSET OCHOBHBIE TOHSATHS M 3aKOHO-MEPHOCTH
XHMUH.

Ha Bompochl oTBe4aeT KpaTKo, apryMEHTHPOBAHO, YBEPEHHO, IO
CYIIECTBY
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OIIK-2 JIeMOHCTpHUPYET JOCTATOUHBIA YPOBEHb 3HAHUH (DyHIAa-MEHTAIBHBIX
pa3nenoB xuMMuU. Ha OTHENbHBIX TNpHMEpax MOXET BBIICIUTH
MEKAUCHHUIUTMHAPHBIE CBsi3U. OTBET MOCTPOCH JIOTHYHO, MaTepua

u3jaraeTcs — XOpOUIMM  sI3bl-KOM.  Bompocbl,  3amgaBaemble

«XOPOLIO» NPEToJaBaTesieM, HE BbI3BI-BAIOT CYIIECTBEHHBIX 3aTPyJAHEHUI.
(70 - 84 6amnoB) Pemaer 3amaun.

ITK-13 OtHOcHUTENbHO CBOOOJHO TPUMEHSET OCHOBHBIE IMO-HATUA U

3aKOHOMEPHOCTU XMUMHH.
Bompocel,  3agaBaemble  MpemnojaBaTeleM,  HE  BBI3BIBAIOT
CYLIECTBEHHBIX 3aTPyAHEHUH.

OIlIK-2 JleMOHCTpHUpYeT HE JOCTATOYHBIN YPOBEHB 3HaHUN

(byHIaMEeHTaIbHBIX Pa3esioB XUMUHU.

HeyBepenHno onpenenser MexXAUCUUIUIMHAPHBIE CBA3U

«YIAOBJICTBOPUTCIIBHOY OTBeT He Bcerma JOTHYHO BBICTPOCH, Marcpuajl HM3J1aractcsd 0e3
(50 - 69 6amoB) NPUMEHEHUsST HAyyHOHM TEPMUHOJOTHH. Bompocsl, 3agaBaeMbie

[IPETNOIaBaTeIEM, BBI3BIBAIOT 3aTPYIHEHUA.

I1K-18 3arpynHsAeTCs NPUMEHITh OCHOBHBIE INMOHATHS M 3aKOHOMEPHOCTH
XUMUU.

OIIK-2 JleMoHCTpUpyeT cnabblii ypoBeHb 3HaHWHM (yHIaAMEHTaIbHBIX
pa3nenoB XxuMun. He MOXXET BBIIETUTD MEKAUCIMIUTMHAPHBIC CBS3U
HeyBepeHHO U JIOTMYECKH HETOCIEe0BATEIbHO M3JIaracT Marepuall.
HenpaBuiabHO  OTBeYaeT Ha  IOCTABJICHHBIC BOMPOCHl  HIIH

«HCYAOBJICTBOPUTCIILHO»
3aTPYIHAETCS C OTBETOM.

(menee 50 6amioB)
I1K-18 He MoxeT mNpUMEHATH OCHOBHBIE IIOHATHS U 3aKOHOMEPHOCTHU

XUMUH.
HenpaBuibHO OTBe4aeT Ha IIOCTABJIEHHBIE  BOIPOCHl  WIH
3aTPYIHAETCS C OTBETOM.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)

5.1 Meronuueckue yKa3aHus IO OPraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUEeHHsI U MTPEToAaBaHus yueOHOM TUCIUIUIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT pa3zieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «OO0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOXOAUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYE€TOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.



- [P MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepHalibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPATYpOH SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHble B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONIHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKeH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAIUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HUCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOrO WIM Pa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

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

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJJIEKAIIETO OIICHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATENIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJIBLHOCTh UCIIOIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTaBIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNIAIHBIX MMOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONOJHUTEIBHOTO MaTepraa;

- palMoOHAJIbLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpXKaHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBoe OQOpMIIEHHE, CTPYKTypUpOoBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
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- JJMYHOCTHBIC Ka4C€CTBA: OPATOPCKUC CIIOCOOHOCTH. CO6HIOI[€HI/IG periraMCeHTa, SMOIMOHAJIBHOCTb, YMCHUC
OTBCTUTH Ha BOIIPOCHI, CHCTCMATU3NPOBAHHLIC, FJIy60KPIe 1 NOJIHBIC 3HAHUA IO BCEM pasicjiaM IIporpaMMbI:

- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. AxmetoB H.C. OOmass u HeopraHuveckas XuMus : y4eO. mis cTyd. By3oB. - M3m. 7-e, crtep.. - M.:
Brrcmas mkona, 2008. - 743 c.

2. Heopranmueckas xumus : Yue0. mocoodue: B 3 1., T.1: ®U3NKO-XUMHUECKHE OCHOBBI HEOPTaHUYECKOM
xumuH. - M.: Axagemus, 2004. - 234 c.

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. babuu JI.B., banesun C.A., I'mukuna @.b., 3ak 3.I"., Poguonosa B.U. [IpakTukym 1mo HeOpraHU4eCKOM
XUMUH : yuel. mocodue. - 4-e usza., nepepad.. - M.: [Ipocsemenne, 1991. - 321 c.

2. Anexuna O.B. Heopranudeckass XuMusi: BOIIPOCHI M 3aJ1aHus : yuebd mocodue : B 2 4.. - TamOoB: [M3nat.
aom TT'Y um. I'P. lepkaBuna], 2013

3. Jlugua P.A., CaBunkmna E.B., Pykk H.C., AmuxGepoa JI.FO. TectoBble 3amanuss mo oOmed wu
HEOPTraHUYECKON XMMHH C PEHICHUSIMH U OTBeTaMu. - M.: bunom. Jlabopatopus 3nanwmii, 2011. - 230 c.

6.3 1Hble UICTOUYHUKH:
1. yueOHbIe MaTepuasbl Ha caiiTe Xumudeckoro dakyasrera MI'Y - http://www.chem.msu.su/rus/chemistry

2. yueOHble  Marepuanbl  Ha  caiite  xuMmuyeckoro  Qax-ta  Kpacnospckoro I'Y -
http://kristall.lan.krasu.ru/Education

3. Xumudeckast SHIUKIONEANs Ha caiTe « XuMHUK.py» - http://www.xumuk.ru/encyklopedia/

4. Ob6pa3zoBarenpHbIe MPOrpaMMsl Ha caiite Tromenckoro I'Y - http://www.umk.utmn.ru/

5. yueOnple  Marepuansl Ha  caite  Kadeapel  ¢uszxummu  PocroBckoro 'Y -
http://www.physchem.chimfak.rsu.ru/

6. yueOHBle Marepuainbl Ha caiite VIBaHOBCKOTO TOC. DHEPreTUYECKOr0  YHHBEPCHUTETa -
http://elib.ispu.ru/library/lessons/index.htm

7. yueonnie matepuainsl Ha caiitte MUTXT - http://www.alhimik.ru/stroenie/titul.htm

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIUILINHBL, IPOrpaMMHoOe o0ecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHGOPMALIMOHHBbIE CIPABOYHbIE CHCTEMbI

Jlnsg mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayIUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHIEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomernieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).
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JlunieH3noHHOE IPOrpaMMHOE 00ECIICUCHHE:
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[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
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2. Scopus: 6a3a nannbix . — URL: https://www.scopus.com

3. Web of Science: monmutemarudeckas pedeparuBHO-OMOIMorpadguueckas u HayKoMeTpudeckas 0aza
nauHbiX . — URL: https://apps.webofknowledge.com

4. Apx¥B Hay4HBIX )KypHaJOB 3apy0OexxHbIX u3narenscTB. — URL: https://arch.neicon.ru

5. TocymapctBenHas uHpopmannoHHas cucrtema «HarmumonaneHasi snexTpoHHass O6ubnuoreka» . — URL:
https://rusneb.ru
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8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3HaHus. — URL:
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9. [Mnardopma Nature . — URL: https://www.nature.com/siteindex

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

11. Poccwmiickas rocynapctBenHas o6uomuoreka. — URL: https://www.rsl.ru
12. Poccuiickas HarmonanpHasi ouonuoreka. — URL: http://nlr.ru

13.  VauBepcurerckas OuONMMOTEKa OHJIAHH:  ANEKTPOHHO-OmMOMMoTeyHas cucrema. — URL:
https://biblioclub.ru

14. Dnextponnas 6mdmuoreka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

15. DNIEeKTPOHHBIN Karajor dyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
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16. ¥Opaiit: snexkrpoHHO-OubMMOTeYHast cuctema. — URL: https://urait.ru

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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