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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

- HAYYHO-UCCJICAOBATCIILCKAA

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromInXCsl TOJMKHBI ObITH COPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IEeHHBIC TPYIOBBIE Kon n HanmeHoBaHMe
(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPyAOBBIC U HEOOXOIMMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHSA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

OIIK-2 Brnagenne
0a30BBIMU 3HAHUSIMH
(dhyHITaMEHTATBHBIX
pas3nenoB GU3NKH, XUMUH U
Ouonoruu B o0beMe,
HEOOXOIMMOM ISt
OCBOCHUS (DU3UICCKHUX,
XUMUYECKHX H
OMOJIOTHYECKUX OCHOB B
9KOJIOTUH U
MPUPOIOTIONIE30BAHUS;
METOJIAMH XHMHUYECKOTO
aHaln3a, 3HAaHUSIMH O
COBpPEMEHHBIX
JMHAMUYECKUX MPOIleccax B
pupozae u TexHocdepe, o
COCTOSTHUH Teochep 3eMn,
SKOJIOTUH U 3BOIIOIIUH
ouochepsl, TT00aTBHBIX
AKOJIOTHYECKHX MpodIemMax,
MeToaMu 0Toopa u
aHaJi3a reoJIOTHIECKUX U
OMOJOTHYECKUX P00, a
Tak)Ke HaBBIKAMU
HICHTUGUKAIIH |
OTHCaHusl OMOJIIOTUYIECKOTO
pa3HO00Opa3us, ero OIECHKH
COBpPEMEHHBIMH METO/IaMHU
KOJIMYECTBEHHON 00paboTKH
nHpopMaru

3HaeT ¥ MOHUMAET:

bazosrie pa3acibl XUMHUHU, OCHOBHBIC XHMHUYC-CKHEC
SABJICHUSA W OCHOBHBIC 3aKOHBI XWMHHU, TI'paHUIBl HX
MIPUMEHUMOCTHU, NPHUMCHCHUEC 3aKOHOB B BaKHEUIITUX
MPAKTUYCCKUX TIPHUIIOKCHUAX; OCHOBHBIC (1)H3PI‘-ICCKI/IC
BCJIIMYUHBI, HMCIIOJIB3YEMBIC B XHMHH, HX OIPCACICHUC,
CMBICIJI, CIocoObI U CAVHUILIBI UX U3MEPCHUSA,

YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):

HAa OCHOBE CHCTEMBl OCHOBHBIX (YHJIAMEH-TAIbHBIX
XUMHUYCCKMX  TIOHATHA W TEOpHH,  00-CyXIaTh
OKCIEpUMEHTANbHbIE  PE3ylbTaThl, JeNaTh  BBIBOIBI,
OpPUEHTHPOBATHCS B COBPE-MEHHOW IIUTEpaType M BECTH
Hay4YHYIO JHC-KYyCCHIO

Bnaneer:

HaBBIKaMU c6opa n aHajm3a TeOpCTH‘lGCKOfI n
SMHHqueCKOﬁ I/IH(l)OpMa]_[I/II/I O pPa3JINMYHbIX XUMHUUYCCKUX
mnmponeccax W SABJICHUAX  HCIOJb-3yd COBPCMCHHYIO
JIUTCPATypy, B TOM UYHCIC IJICKTPOHHYIO; MCETOAAMU
HUCIIOJB30BaHHUA OC-HOBHBIX XHMHUYCCKHX 3aKOHOB H
MIPUHIIUIIOB B BaXKHECHUIIIIX MPAKTUYCCKUX MPUTOKCHUAX
HaBBIKaMU 0OBSICHEHHUS B3aMMOCBA3H OCHOB-HBIX
IIOHATHH ¥ BEIMYUH B XHMMHH.

[1K-18 Bnanenue 3HaHUIMA

3HaeT ¥ IMOHUMAET:




B 00JIACTH TEOPETUICCKHIX
OCHOB T€OXUMUH H
reou3nK OKPYKAFOIIICH
Cpezbl, OCHOB
MIPUPOIOTIONIB30BAHUS,
SKOHOMHKH
MIPUPOIOTIONBE30BAHUS,
YCTOHYHBOIO Pa3BUTHUS

OCHOBHBIC ITIOJIOXKCHUA COBpGMeHHOP’I TCOpHUU CTPOCHUMA
aroMa, TCOpUuHn XHMUYCCKON CBA3U, OSHCPICTUKU U
KHMHCTHUKH XHUMHUYCCKHUX peaK—uHﬁ, XHUMHUYCCKOT'O
paBHOBECHUA, OCHOBHBIC COCOAWHCHUSA DJSJICMCHTOB M UX
XUMUYCCKUC IPCBpAIICHUS.

YMmeeT (criocoOeH MPOAeMOHCTPUPOBATH):

MPOBOIUTH pacdeThl 1o QopMylaM W XHUMHYE-CKUM
YpaBHEHHSAM, pacueThl IJIsl MPHUTOTOBIE-HHUS PacTBOPOB
3aJJaHHON KOHIIEHTPAIlMH, pe-IaTh 3aJadd [0 TeMaM
JIEKIIMOHHOTO Kypca, OOBSICHSTH pe3yabTaThl OIBITOB,
CBOOOMHO ¥ TPABWIBHO IIONIb30BaThCs XMUMHYECKOU
Tep-MuHOJIOTHEH. [paMoTHO O(OPMIIATE PE3yIb-TaThI
MIPaKTUYIECKUX pabor, 00pabarsIBaTh u
WHTEPIIPETHPOBATH PE3YIBTATHI

Bnaneer:

HaBbIKAaMH pemeHus (yHIAMEHTAIbHBIX W TPUKIAIHBIX
3alad JAHHOTO pa3jena Heopra-HUYecKOil XHMHU C
WCTIONIb30BAHMEM  COBPE-MEHHBIX  BBIYHCIUTEIHHBIX
METOZIOB, Pa3BUTHE y CTYICHTOB HABBIKOB, CBS3aHHBIX C
paboToil ¢ COBPEMEHHBIMH HWCTOYHHUKAMU XHUMHYECKOM
nHpopMary (CIIPaBOYHUKH, ITEPUOTUUCCKHE H3TAHMS,
JJIEKTPOHHBIE pecypchl M T.J.), BIa-A€Tb OCHOBAMH
Teopun PyHIAMEHTAIBHBIX PA3ZeIOB XUMUHI

1.4 CornacoBaHue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-2 Bnagenne 6a30BbIMU 3HAHUSIMH (DyHIaMEHTATBHBIX Pa3faenoB (GU3UKH, XUMUH U
Oouomoru B o0beMe, HEOOXOAMMOM JUIsI OCBOCHHS (U3NYECKHX, XMUMHUYECKHX U
OMOJIOTUYECKUX OCHOB B SKOJOTMH M IPUPONOINOJIB30BAHHS;, METOJAMH XMMHUYECKOTO
aHanmu3a, 3HAHUSAMH O COBPEMEHHBIX JAMHAMHYECKHMX IIpoleccax B MPHUPOAE U
texHocepe, o coctosHuM Teochep 3emiu, DKOJIOTMH U DBOIIONHUUA OUOCHEPHI,
100aTBHBIX DKOJIOTUYECKHUX MPOoOIeMaxX, METoaMU 0TOOpa U aHalu3a Te0JOTHIECKUX U
OMOIOTHYECKHX MPO0, a TAKKEe HAaBBIKAMU UACHTU(PHUKAIIMY U ONMUCAHUS OHOJIOTHYECKOTO
pazHoOOOpa3msi, €ro OLEHKH COBPEMEHHBIMH METOJAaMHU KOIUYECTBEHHONW 00paboTKH

uH(pOopMaITUN
Ne HanmenoBanwme ®dopma oOydeHus
/1 JIACLIVIUINH,
Ounasg OuHo-3a04Hasd
OMNPEASTSIONINX
(cemecTp) (cemectp)
MEXIUCIUIUTHHAPHBIC TS T3 T2l el 11213 20374
CBSI3HU
1 [AnanTanmonHas + +
JIVCIATUIMHA JUIS
AHBAJIAIOB U JIUII C
OB3
"buonoBpexacHus"
2 | buomoBpexaeHuS + +
3 |buoskoinorus + |+ | + + |+ |+




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

5|Yuenue o chepax + |+ |+ +
3emnn

6 |Pusuka + +

7 [ Xumus u puznka + +
OKpy Karolei cpeas

8 | Dxonornueckas + | +
(dhuznonorus

[1K-18 Bnanenue 3HaHUSAMU B 00JaCTH TEOPETUUECKUX OCHOB

TeOXUMHU U Teo(U3NKU

OKpY’Karolllel Cpelpl, OCHOB MPUPOAOIOIb30BaHUS, IKOHOMUKH MPUPOAOIIOIb30BaHUS,

YCTOWYUBOIO Pa3BUTHSL

Ne HanmenoBanme ®dopma 0OydeHHS

/1 JIACLIVIUINH,
OTIPEIEIISIOIINX
MEKTUCIUTUTHHAPHEIE

Ounas
(cemecTp)

OuHo-3a04Hasg
(cemecTp)

- 12345671

314 (567

—

T'eonmornsa c ocHoBamu | + | + + | +
[MOYBOBEIECHUS

2 |IIpaxTuka no + + + +
MOJTY4YEHHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHH M HaBBIKOB, B
TOM YHCIIe
NEPBUYHBIX YMECHHU U
HaBBIKOB
Hay4YHO-HMCCIeJ0BaTeN
BCKOH JIESITETTLHOCTH

3 |[IpuknagHbie acIIEKTHI + | +
9KOJIOTUU

4 |CounaibHbIe aCHEKTEI + |+ |+
SKOJIOTHHU

5 [Xumus u puznka +
OKpyKarolei cpeas

6 [ Oxonoruueckue + |+ | +
aCIHEKThI
PHPOIONOIb30BAHMS

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuumimnHa «XuMUsS» OTHOCUTCS K BApUATHBHOM YaCTH
noaroroBku 05.03.06 - Dxonorus U NpUpOAONOIb30BAHHUE.

JucuuminHa «XUMHS» U3y4aeTcs B 2 CEMECTPE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM ITUCIUTUIHHEL: 4 3.¢€.

yuebHoro mnana OIl mo HampaBIeHHIO



Ounas: 4 3.e.
OuHo-3a04Hasi: 4 3.¢.

B yueGHoi paoTs! Ounas OuyHo-3a04yHas
(Bcero yacoB) | (Bcero 4acon)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144 144
KonrakTHast pabora 54 36
Jlexuuu (Jlexum) 18 12
JlaGoparopnsie (J1ab. pab.) 36 24
CamocrostensHas padota (CP) 54 72
OK3amMeH 36 36
3.2.Conepxanue Kypca:
No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun |J1a6. pab. CP KOHTPOJIS
0 |0-3] 0 |0-3] 0 |03
2 cemectp

1 OcHoOBHBIE JlaGopatopHsbie
XUMUYECKHE paboTsl
MOHSITHS U 1 1 6 | 24| 8
CTEXMOMETPUUECKUE
3aKOHBI

2 Crpoenue atoma. 1 1 4 |2 | 4 8 TecTtupoBaHue

3 Ilepuonnueckuin TectupoBanue
JAKOH. 201 |4 |2]4]38
Ilepuonnueckue
byHKIUH.

4 XuMuyeckast CBSI3b. TecTtupoBaHue;
MemMonefcyﬂ;Ipﬂoe ) | 2 | 9 3 ] JomarHss
B3aUMOJICICTBHE. COMACTOSITEIbHAS

pabora

5 OHepreTuka TectupoBanue
XUMHYECKHUX 2 12|12 ]| 4 8 | 10
peaxuui.

6 CxopocTh peakiuii. JlaGopatopHbie
XUMHYECKOE 4 |2 |16 | 4|8 |10 paboThl
paBHOBeECHE.

7 PactBopsl. Teopus Hpyrue popmsr
anekTpoauTHueckot | 3 | 2 | 6 | 4 |10 | 10 KOHTPOJIS
JMCCOLMALIUH.

8 JucnepcHbie JlaboparopHas
CUCTEMBI. 31216l 4l3g]10 pabora; JlomanrHsis

CaMOCTOsITeNIbHAs
pabora

Tema 1. OcHOBHBIE XUMHY€ECKHE OHATHS U cTexuomerpuueckue 3akoHbl (OI1K-2)
Jlexknus.
OcHoBHblE NOHATUSA XMUMHUHU. AToM. Monekyna. XumMudeckuil 31eMeHT. M30TONMHBIM cOCTaB XMMHUYECKHUX
uieMeHTOB. [IpocToe U ciokHOE BemecTBO. XuUMUYecKas peakuus XHMUYECKUM OKBUBAJICHT.
OKBUBaJICHTHasl Macca.



OCHOBHBIE THUIIBI CTPYKTYpP HEOPraHU4YeCKUX coeAMHEHU. OCHOBHBIE CTEXMOMETPUUYECKUE 3aKOHBI. 3aKOH
SKBHBaJIEHTOB. Hecrexnomerpudeckue coequHeHus. [JanbToOHUIBI U OEPTOILTUIBI.
JlaboparopHbie padoThbI.
Jlabopartopnast pabota 1. TexHuka 6€30MacHOCTH B XUMHUYECKOH Taboparopuu. OOopynoBaHue
XUMHUYECKOU JTabopaTopuu.
[{enb: 3HAKOMCTBO C TIPaBUJIAMH TIOBEICHUS B XUMHUECKoU Jaboparopuu. Oxpana Tpyna. O6opynoBaHue
XUMHUYECKOM JTabopaTopuu 1 ero Ha3HadeHue. Buasl xuMuueckoi nocynbl. HarpeBareabHbie MpruOOpPHI.
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).
O6opynoBaHHe U PEaKTHBBI: CMECh XJIOPU/IA HATPHS | MecKa, BOJla AUCTUIUIUPOBAHHAS, IIMATEINb,
XUMHYECKHUI CTaKaH, IITaTUB C KOJBIIOM, OYMasKHBIN (PUIBTpP, BOPOHKA, YAIIKa ISl BHITAPHBAHMUS, BECHI
TEXHUYECKHUE.
[IpakTyeckoe 3aHATHE.
1 Uctopus pa3BUTHS U OCHOBHBIC TIOJIOKESHHSI aTOMHO-MOJICKYIISIpHON Teopur. OCHOBHBIC 3aKOHBI
XUMUH. [ paHUIIBI IPUMEHUMOCTH MTOHITHS «MOJIEKYIIay.
2 Pa3mepsl aTOMOB ¥ MOJIEKYIl. Macca aTOMOB M MOJICKYJT B @DCOJIFOTHBIX U OTHOCUTENIbHBIX €IMHUIIAX.
Mornb. DKBUBAJIEHT Pa3TUYHBIX BEIIECTB.
3 IlonsTus "XUMHUYECKHN IeMEHT" U "pocToe BemecTBo'". M3oTonsl. AmnoTponus.
4 TlpumeHeHHe OCHOBHBIX 3aKOHOB CTEXMOMETPHH NP PEIICHUH PacuETHBIX 3a/1a4.
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
[enb: 0600MUTh U 3aKpENUTh U3YUYEHHBIH MaTepuan 00 OCHOBHBIX MOHATHUSIX, 3aKOHAX XUMHUU U UX
B3alMOCBSI3H.

[lepen pemennem 3aaa4, TECTUPOBAHUEM, PEKOMEHAYETCS BEIYYUTh OCHOBHBIE TIOHATHS U
CTEXMOMETPHYECKHUE 3aKOHBI, UX MaTEMaTUYECKOE BhIpAKEHUE. YMETh BECTU OCHOBHBIE PaCcUueThl 10
XUMHUYECKUM (OpMyliaM, YpaBHEHUSIM peaKIi Ha OCHOBE 3aKOHOB CTEXHOMETpHUU. J[J1s1 3TOro He0OX0IUMO
npopaboTarh TEOPETHUECKHUI MaTepual: KOHCIEKTHI JEKIUH, pEKOMEHIYEMYIO JINTEPATypy.

Tema 2. Ctpoenue atoma. (OIIK-2)

Jlexknus.
CocraB spa aroma. M3otonsl u m3o0apbl. PaguoakTHUBHBIE 3JIEMEHTHI W WX pacmaj. MckyccTBeHHas
paavoaKkTUBHOCTB. [IoHATHE O AAEPHBIX peakLusix. DHEPrUs aTOMHOTO s/ipa U €€ ucronb3oBanue. [lonsarue
0 paJMalMOHHO-XMMHUYECKUX peakuusx. OcoOEHHOCTH XMMHMH pPaJAMOAKTHBHBIX 3J1€MEHTOB. Peakuuu c
Y4acTHEM MEUYEHBIX aTOMOB.
Hcropust pa3BuTus NMpEACTABICHUN O CTpoeHUH aroma. Teopus bopa. BonHoBast Teopust CTpoeHUs aroma.
JIBOMCTBEHHAs NpUpoJa dIeKTpoHa. [IpuHIMI HEONIpEAECIIEHHOCTH.
[Tonsatue 00 >MEKTPOHHOM oOJiake. DJIEKTPOHHAs IUIOTHOCTh. PamuanbHOe pacmpeneneHue 3JIeKTPOHHOM
IUIOTHOCTH OKOJIO Si[pa aToMa BOJOPO/a B OCHOBHOM M BO30Y)KJICHHOM cOCTOsSHHsX. [loHsATHE O pagumyce
aromMa. KBaHTOBBIE UMClIa KaK XapaKTEPHCTUKU COCTOSHHUS 3JEKTPOHA B aroMe. s-, p-, d-, f-amekTpoHsI.
[ToHATHS: SHEPreTUYECKUI ypOBEHb, MOIYyPOBEHb, IEKTPOHHBIA CIIOW, JIEKTPOHHAs 000JI0YKa, aTOMHas
opourans (AO). Ilpunnun Ilaynmm U eMKOCTh ANEKTPOHHBIX obOomouek. [IpaBuwino XyHma W MOpPSIOK
3all0JTHEHUSI aTOMHBIX opOuTaneil. CTpoeHne 3JIeKTPOHHBIX 000JIOYeK aTOMOB 3JeMeHTOB. lloHsTHE 00
3G PeKTUBHOM 3apsijie Aapa aroMa. DKpaHUPOBAHUE 3aps/a SINEKTPOHAMH.

JlaboparopHbie padoThbI.
[IpakTuyeckoe 3aHATHE.
1. IToBTOpEeHKE TEOPETUUECKOTO MaTepuraia no teme «CTpoeHue aroMay B (hopMe IBPUCTUUECKOM Oecebl.
2. PemieHue npakTUYECKUX 3aaHui 110 TeMe «CTpOoeHuE aToMay
3. TectupoBaHue

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



[{ens cucTeMaTu3upOBaTh U 3aKPEIUTh U3YYEHHBIN MaTepuasl O pa3BUTUH NIPEIACTABICHUN O CTPOCHUU
aroma. PexkoMeHanuu: U3y4uTb TeOpeTUUeCcKuil Mmarepual (koHcnekT jekuuii, YMK, pasznenst
PEKOMEHAYEMOM JTUTEPATYPHI).

Jlnst perieHus 3a/1ad, MOATOTOBKU K TECTUPOBAHUIO HEOOXOAMMO UMETh NPEICTABICHHS O CTPOSHUH aTOMa
U KOPILYCKYJIIPHO-BOJIHOBOW IIPUPOJE DICKTPOHA; 3HATh KBAHTOBBIC YNCIIA U IPUHIINAIIBI 3aII0JTHEHHUS
ANIEKTPOHAMM aTOMHBIX OpOUTasEen.

Tema 3. [lepuonuueckuii 3akoH. [lepuonnyeckue pynknun. (OIIK-2)
Jlekumus.
[Tepuonnueckuit 3akoH. Ilepumommueckas cuctema. OCOOEHHOCTH 3amOIHEHUS AJIEKTPOHAMH aTOMHBIX
opOutaneit u GopMUpPOBaHUE TMEPHOIOB. S-, p-, d-, f-d3IEMEHTHI W MX PACMOJIOKEHHE B TEPUOIUUYECKOMN
cucteme. I'pynmel. [lepuonsl. ImaBHble M MOOOYHBIE MOATPYIIIBL. [paHUIBI MEPUOAUUECKONH CHCTEMBI.
Paznuuanbie hopMbl TaOIUIT TEPUOTUIECKON CHCTEMBI.

[TeproguunocTh CBOMCTB aroMOB. Pagmycesl aToMOB ¥ MOHOB. MloHM3alMOHHBIE MOTEHIMabl. CpoacTBO K
aekTpoHy. [loHsATHE 00 ANEKTPOOTPHUIATEILHOCTH 3JeMEHTOB. [lepnonInYHOCT, XMMHUYECKUX CBOMCTB
AJIEMEHTOB, TIPOCTHIX BEIIECTB M XHUMHUYECKHX COCIWHCHMHA. buoreHHsle 3meMeHThl. KpyroBopor
OMOreHHBIX XUMUYECKHX DJIEMEHTOB.

JlaGopaTopHbie padoThbI.
1. ®ponTanpHas 6ecena mo reme «llepuonnueckuii 3akon. [lepuonnyeckue GyHKITUNY.
2. Pemienne npaktuueckux 3aganuii mo reme «llepumommdeckwnii 3akoH. [lepuonnueckue GyHKITANY.
3. TectupoBaHue

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
Henp: cucreMaTu3npoBaTh, 3aKpENUTh U3YUEHHBIN Marepuai. s pemienus 3aaa4, NOArOTOBKE K
TECTUPOBAHUIO, KOHTPOJILHOU paboTe He0OXOUMO MOBTOPUTH (DOPMYIUPOBKY HEPUOTUIECKOTO 3aKOHA
J.. MeHneneeBa, 3HaTh PUHIIUITBI TOCTPOEHUS IEPUOIUYECKON CUCTEMBI XUMHUYECKHUX JIEMEHTOB,
CTPOEHUE JICKTPOHHBIX 000JI0YEK aTOMOB; YMETh MPOTHO3UPOBATH XUMUYECKUE CBOWCTBA JIEMEHTOB
MCXO/ISl U3 UX MOJIOKEHUS B IEPUOJUUECKOM CUCTEME.

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

OcHoBHbIE OCOOEHHOCTH XMMHUYECKOTO B3aUMOACHCTBHS M MEXaHHU3M OOpa30BaHUS XUMHYECKOH CBS3H.
HacpimaemocTs 1 HampaBIIEeHHOCTh XMMHUYECKON CBsA3M. KBaHTOBO-MeXaHMYECKas TPAKTOBKA MEXaHHM3Ma
0o0pa30BaHUs CBA3HM B MOJIEKYJIE BOIOPO/A.

OCHOBHBIE THUIBI XMMHUYECKOM CBSI3M: KOBAJICHTHAsl, MOHHAas, MeTaudeckas. OCHOBHbBIEC MOJIOKECHUS
teopun BaneHTHBIX cBsizel (BC). OcobGeHHOCTH 00pa3oBaHUs CBSA3CH MO JOHOPHO-AKIENTOPHOMY
MexaHu3My. MHOTOLIEHTPOBAasi CBS3b.

BaneHTHOCTh XMMHUYECKHX 3JIeMEHTOB. KOOpIMHAIMOHHOE YHCIO XWMHYECKH CBSI3aHHOTO aroMa Kak
XapaKTepUCTUKA, JONONHSIOMAS BaJIeHTHOCTh. OIWHOYHBIE W KpaTHbIE CBS3U. [1- W [J-CBA3M -
Pa3HOBHUIHOCTH KOBAJICHTHBIX U MOJISIPHBIX CBs3eil. KomnmuecTBEeHHBIE XapaKTePUCTUKA XUMUYECKHIX CBSI3CH
(OpsAIOK, PHEpPTHUs, JUIMHA, BAJCHTHBIA YyTOJ, CTENEHb MOHHOCTH). DG EKTHUBHBIC 3apsabl XUMHUYECKH
CBSI3aHHBIX aTOMOB W CTENEHb MOHHOCTU CBS3H. JIMTIOJIBHBIN MOMEHT CBsi3u. KoHIenmwsi ruOpuau3anuu
aTOMHBIX OpOWTaJeii M TPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJd M HMOHOB. BimsHHE OTTaJKUBaHUS
ANIEKTPOHHBIX Map Ha MPOCTPAHCTBEHHYIO KOHPUTYPAITIO MOJICKYT.

Jlokanu3oBaHHBIC W JIETOKAJIU30BaHHbBIE CBs3H. Jlemokamu3amus [ /-3J€KTPOHHOW IIJIOTHOCTH B MOJIEKYJIE
Oen3ona, rpaduTe, HOHAX KUCIOPOICOAEPKAIINX HEOPTaHUYECKUX KUCIIOT.

Cunbl  Ban-nep-Baanbca. OpueHTallMOHHOE, WHIYKIIMOHHOE W JMCHEPCHOHHOE B3aMMOJICHCTBUS.
Bonoponnas cBsi3b.

Kpucrannuyeckoe cocrtosaue BemiecTBa. DakToOpbl, OMPENCIAIONINE TEMIEPaTypy IUIABJICHHUS WOHHBIX,
aTOMHBIX U MOJICKYJISIPHBIX KPUCTAJLIOB.



3aBUCUMOCTD  (PU3MUYECKHUX CBOMCTB BEIIECTB C  MOJEKYIAPHOH CTPYKTYpoil OT  Xapakrepa
MEKMOJIEKYJISIPHOTO B3aUMOJEUCTBUA. TeMIiepaTypsl ILIABICHUS U KUIICHUS B PsAAaxX BEIIECTB CXOJHOTIO
cocTaBa, OOpa30BaHHBIX 3JIEMEHTAMH OAHOM moxarpymnmnbl. Ternorsl (a3oBBIX MEpexonoB. BriusHue
BOJIOPOJTHOM CBSI3U HA (PU3NYECKUE CBOMCTBA BEIICCTB C MOJICKYISIPHOU CTpYKTypoit. Obmue ocobeHHOCTH
(U3NYECKUX CBOMCTB MOJICKYJSIPHBIX KPUCTAJUIOB B CPAaBHEHMM C MOHHBIMH U aTOMHBIMH KpHCTaJUIaMH.
Crenens okucneHus. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

JlaGopaTopHbie padoThbI.
1. ®ponranbHas O6ecerna 1Mo TeMe « XuMHU4YecKast CBsA3b. MeXMOIEKyIIpHOE B3aUMOICHCTBHEY.
2. PenieHre NMpakTUYECKUX 3aJaHUH TI0 TeMe «XHUMHUYECKas CBSI3b. MEKMOJIEKYISIpHOE B3aUMOIECHCTBHUEY.
3. TectupoBaHue

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
Lenb: CucteMaTH3UpOBaTh, 3aKPENUTh U3yUeHHBIN MaTepuall. [IpopaboTars TeOpeTHUECKUI MaTepuall,
HEOOXOIMMBIN JIJIs peIIeHUs 3alaHU, TECTOB, MOJTOTOBKH K KOHTPOJILHOM pabote. 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; UMETbh IPEACTABICHUS O BIMSIHUHU, KOTOPOE OKa3bIBACT rHOPH N3l aTOMHBIX OpOHUTasel Ha
IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJI U HOHOB; UMETh MTOHATUE O MOISPU3YEMOCTH aTOMOB, MOJIEKYII U
HOHOB.

Tema 5. JHepreruxka xumuuyeckux peakumid. (OIIK-2)

Jlekumus.
Xumuyeckas cuctemMa. BHyTpeHHssE SHeprusi cucTteMbl. 3MeHeHWe BHYTPEHHEH OHHEpPruu B XOIe
XUMHUYECKHUX MPEBPALICHUI.
[Tonsitue 00 sHTambruu. COOTHOLICHWE OHHTAJBIIMM W BHYTPEHHEH OSHEPruu CUCTEMBI. l3meHeHue
SHTANBIIUA B XOJI€ XUMHYECKOro IMpeBpalieHus BemiecTB. 3akoH lecca. BnusHue Ttemmeparypbl Ha
BEJIMUMHY U3MEHEHUS SHTAIBIINY PEaKIUu.
[Tonatue o0 »sHTponuu. CraHmapTHas OHHTPOINUS BelIeCTBA. BiusHME TeMmmeparypbl Ha BEIHYUHY
OHTPOIINHU. N3menenue OHTPOIIMU CUCTCMBI IIPU (1)33OBBIX NpeBpalICHUAX W TPOTCKAHUN XHUMHUYCCKUX
peakuuil. I3MeHeHne SHTPOIMU U HAIPABICHUE IIPOTEKAHUS PEAKLIUN.
[Tonsitue 06 sHeprum ['m66ca. CooTHOIIEHNE M3MEHEHHsS dHepruu [ mbOca M M3MEHEHWH SHTAJBIIUU U
sHTpormH cuctembl. CtanmaprtHas sHeprus [ m66ca oOpa3zoBanus BemecTBa. M3menenue sueprum ['mo6ca
XxuMHueckoil peakuyuu. COOTHOILLIEHUE BEJIMYMH U3MEHEHUS SHEpruu [ 'nb0ca 1 KOHCTaHThI paBHOBECHS.

JlaboparopHbie padoThbI.
1. ®ponTanpHas O6ecena 1Mo TeMe « IHEPreTUKa XUMHUCCKUX PEeaKITUi.
2. Pemienne pacy€THBIX 3a/1a4 Ha HAXOX/IEHUE TEIUIOBBIX 3(h(hEeKTOB XMMUYECKUX PEAKIIUH,
3. Pemienne pacu€THbBIX 3a/1a4 Ha OTIpe/IeJICHHE HAllPaBIECHUS POLECCOB 110 U3MEHEHHUIO SHTPOIIUU U
snepruu ['mb6ca.
4. TectupoBaHue.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
Lenb: cucTeMaTH3UPOBATh U 3aKPENUTh U3yUYEHHBIM MaTepual Mpu pelIeHUH 3a/1a4, OATOTOBKE K
KOHTPOJILHOM paboTe, TecTupoBaHuio. Pekomenaanuu: mpopaboTarh KOHCTIEKTHI JIEKIIUHA, PEKOMEHIyEeMYIO
OCHOBHYIO U JIONOJHUTENbHYIO JINTEPATYPY. 3HATh CIEAYIOLINE OCHOBHBIEC MMOHATHS: TEPMOIMHAMHYECKASI
CUCTEeMa, TePMOJIMHAMUYECKHUE MpoIiecchl (M300apHbIe, H30TEPMHUUYECKHE, N30XOPHBIE; 00paTUMBbIe U
HeoOpaTHMble; CaMOIIPOU3BOJIbHBIE U BBIHYKJICHHBIE; 9K30 M SHIOTEPMUUYECKHE); CTAHAAPTHOE COCTOSHHUE,
BaKHEWINE QYHKIIUHA COCTOSIHUS (SHTAIBMUSA, SHTpOHs, YHeprus [ m60ca) 1 B3aMMOCBI3b MEXTy HUMU;
CTaHJapTHOE U3MEHEHHUE SHTAJIbIINK PEaKIUU; CTaHAApTHAs SHTAJIbINSA 00pa30BaHUs U CTaHIapTHAS
SHTAJIBIINS CTOpPAHUs BEIIEeCTB; 00benMHeHHOE ypaBHeHre | u I 3akoHOB TepMOAMHAMUKH, SHTATBITUHHBIN
Y DHTPONHUUHBIN (HAKTOPHI.

Tema 6. Ckopocthb peakumii. Xumunueckoe pasHosecue. (OIIK-2)
Jlekumus.
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I'omoreHHbIe U reTeporeHHble peakuu. [IoHsITHE 0 CKOPOCTH XMMHUYECKOM peakiiuy. 3aKOH A€WCTBUS Macc.
BuyTpennue u BHemHue (akTOpbl, ONPEIEIAIONe CKOPOCTh XMMUYECKOH peakunu. KoHcTaHnTa ckopocTH
XUMUYECKOM peakuuu. MHorocraauiigsle peakuuu. IIopsmok M MOJIEKYISIPHOCTH — pEaKIMil.
MHorocraauiiHbIE IPOLECCHI U 3aKOH ACUCTBUSA Macc.
BnusHue Ttemmeparypbl Ha CKOpPOCTh XUMHUYECKOM peakuuu. YpaBHeHUEe AppeHuyca. BiusHue
KaTaJlu3aToOpOB Ha CKOPOCTb XHMMYECKOM peakuuu. [OMOreHHble M TIeTEepOreHHbIE KaTAJIUTHUYECKUE
peakuum.
CroxxHbIe peakMu: LeTHble, 00paTHUMBbIe, apajllesIbHble, 0CIeJ0BaTeNbHbIE, CONPSKEHHBIE.

XuMmunyeckoe paBHoBecHe. KoHCTaHTa XMMUYECKOro paBHOBecUs. CMEIIEHHE XMMUYECKOIO PaBHOBECHS.
[Tpuniun Jle Hlarense.

JlaboparopHbie padoThbI.
Jlabopatopnas pabora. CKOPOCTh XUMHUECKON PEAKIIUH.
Ienb: U3yuuTh BIMSHUE KOHLIEHTPALUN PEATUPYIOLINX BEUIECTB U TEMIIEPATYPBI HA CKOPOCTh XMMHUECKOM
peakuuu.
ObopynoBaHue U peakTHBBI: ceKyHaomep; Tepmomerp Ha 100 °C; mratuB ¢ npodupKkamMu; MPOOHPKH;
MepHbIN IMHAP Ha 10 Mit; XuMuueckuil 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 xkanus KJ npunute 3% pacTBop nepekucH BoIoposa U 100aBUTh HECKOJIBKO
Karesb KpaxmajibHOro Kierictepa. Habmonaiite n3MeHeHne OKpacku pacTBOpa, KOTOPOE BBHI3BAHO
B3aUMOJICHCTBHEM MOIUAA KaJIHs C TIEPEKUCHIO BOIOPO/A C BhIIEIEHHEM CBOOOIHOTO Hona. Bpewms,
KOTOpPOE MPOXOAUT OT Hayaja peakluu A0 3aMETHOIO NOCUHEHHUS PacTBOpa, XapaKTepU3yeT CKOPOCTh
peakuuu.
6) B Tpu Oonpiire HymMmepoBaHHBIE TPOOUPKHU HAIUTh pa3baBieHHbId (0,04%) pacTBOp MOIUAA KAIHs: 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 1I00ABUTH B KXKAYIO 110 5 Karelb pacTBopa Kpaxmaina. B tpu npyrue
NpOOUPKHU HAJUTH MO 5 MJI pacTBOpa MEPEKUCH BoIopoa. B kax1yro mpoOHpKy ¢ pacTBOPOM MPHINTH MPH
MOMEIINBAaHUHY 110 5 MJI npurotosieHHot H202 u onpenenuts BpeMsi C MOMEHTA 100aBICHUS TIEPEKUCH 10
MIOCUHEHUs pacTBOpa B KaKJ01 npoOupke. Pe3ynbrarel n300pa3suth rpaduuecku, OTIOKUB Ha OCH aOCLIUCC
ycnoBHbIe koHIeHTpauuu KJ , a Ha ocu opauHar - ckopocth peakuuu V = 1/1. CaenaTtb BHIBOA O
3aBUCHUMOCTHU CKOPOCTH PEAKLIUHU OT KOHLEHTPALUU PEATUPYIOLINX BELIECTB.
OmnpIT 2. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI.

Hanuts B Tpu Oonbiiine HymepoBaHHble pooupku 1o 10 mit pacteopa KJ (0,04%), 106aBUTh B KaXIyt0 O
5 Karmesb pacTBopa Kpaxmaja, B Ipyrue TpH - mo 10 Mi1 pacTBopa nmepekucu BoIopo/ia ¥ pa3aesuTh UX Ha
TpH mapsl: 1Mo npodupke ¢ pactBopom KJ m H202 B kaxmoit mape. OTMETUTH TeMIIepaTypy BO3/1yXa B
n1abopaTropuu, CIUTh BMECTE PACTBOPHI MEPBBIX JIBYX MPOOUPOK, BCTPSIXHYTH U ONPEAETUTH BPeMs C
MOMEHTa JJ0OaBJICHUS IEPEKUCH 10 TIOCUHEHHUS pacTBOpA.
JIBe apyrue mpoOUpPKU MOMECTUTh B XUMHUYECKHUM CTaKaH C BOJIOW M HarpeTh BOMY 10 Temmeparypsl Ha 10
°C BbIllIE KOMHATHOM. 3a TEMIIEPATYPOU CIECUTH IO TEPMOMETPY, OMYIIEHHOMY B Boy. CIIUTh COAEPKUMOE
MPOOUPOK, BCTPSIXHYTh U OTMETUTH BPEMsI OT CIIMBA JI0 MOSBICHUS roiay6oii okpacku. I[IoBTOPUTH ONBIT €
OCTaBIIUMHUCS JIByMsI IPOOMPKaMHU, HATPEB KX B TOM K€ CTaKaHe ¢ BOAOU 0 Temmneparypsl Ha 20 °C Biie
koMHaTHOU. [TocTpouts rpaduk 3aBUCUMOCTH CKOPOCTH pPEaKIMK OT TEMIIEPATyp: Ha OCH abclHcC HAHECTH
3HAYEHUS TEMIIEPATYPHI B OMBITAX, HA OCH OPJUHAT - BEJIMYMHBI CKOPOCTH peakiuu V = 1/1.
IIpakTHueckoe 3aHsTHE.
1. ®ponTanpHas 6ecena mo Teme «CKOpOCTh XUMHUYECKUX PeaKifil. XMMUYECKOE PABHOBECHEY.
2. Pemienne pacu€THBIX 3a/71a4 HA ONPEEICHHE CKOPOCTH PEAKIUU.
3. Penienne kauecTBEHHBIX 3a/1a4 Ha OIpe/IeJIeHHE HAIPABICHUS CMEILIEHUsI XMMUYECKOTO PaBHOBECHSI M1O]1
BIIMSTHUEM Pa3IUYHbIX (DAaKTOPOB.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

[lenp: cucreMaTu3upoOBaTh U 3aKPEIUTh U3YUYEHHBIM MaTepuall IIpy peLIeHUH 3aa4, IOArOTOBKE K
KOHTPOJILHOW paboTe U TECTUPOBAHUIO.



Ilepen pemeHreM 3a1a4 pEKOMEHAYETCS BBIyUHUTD CIEIYIOIINE OCHOBHBIE TIOHATHUS: CKOPOCTh XUMUUECKON
peakunu; KOHCTaHTa CKOPOCTH XMMHUYECKOM peaklnu; NOPsAJ0K U MOJIEKYJIIPHOCTD PEAKIUY;
TeMIepaTypHbId KOA(PPHUIIMEHT CKOPOCTH PEAKIINU; SHEPTUS aKTUBALIUH. X UMHUECKON paBHOBECHE.
KoHcTaHThI paBHOBECHUSI TOMOT€HHBIX U T€TEPOreHHbIX peakiuil. [[ppunHbI cMelleHus: paBHOBECHS
(npaBuio Jle-Illarense).

Heo6xonumo 3HaTh:

3aBUCUMOCTb KOHCTaHTbI CKOPOCTH XUMHUUYECKON PEAaKIIUU OT pa3InyHbIX (PaKTOPOB;

Maremaruueckoe BbipaxkeHue npasuia Bant-I'odda;

VYpaBHeHHne AppeHuyca B OKCIIOHCHITHATBHOM U JorapudMudeckon popmax;

@DaxTOpHI, BIUAIOIINE HA CMELLIEHUE XUMUYECKOT'O PAaBHOBECHS.

Tema 7. PacTBopbl. Teopusi anexkTponurnyeckoi nucconuannu. (OIIK-2)
Jlexknus.
Teépavle, )xuaKue 1 ra3000pa3Hble pacTBOphl. PacTBOpHUTENIHh M pacTBOPEHHOE BELIECTBO. PacTBOpeHue Kak
($u3MKO-XUMUYECKHH Tpouecc. VI3MeHeHHe OSHTaJblIMM W SHTPONMU IPH PACTBOPEHUHU BEIIECTB.
ConpBaranus. ConbBatsl. OcoOble CBOMCTBa BO/IbI Kak pacTBopuTels. [ uaparsl. Kpuctamioruaparst.

PactBopuMocTs BemiecTB. PacTBopeHme TBepAbIX, JKUAKMX M Tra3000pa3HbIX BellecTB. BiusHue
TEMIIEPATYPBI, JABJICHUS U IPUPOABI BELIECTB HA X B3AaUMHYIO PACTBOPUMOCT.
Crioco0Obl BBIpaXKEHUSI COCTaBa PacTBOPOB: MAaccoBas H0JIs, MOJSPHOCTb, HOPMAJIbHOCTb, MOJISIbHOCTD,
MoJIbHas 1oisl. KoyuMraTuBHbIE CBOMCTBA PAacTBOPOB: OCMOTHYECKOE JABICHUE, TEMIIEpATypa KUICHUS U
3aMep3aHus PacTBOPOB, 3aKOH Payis.
OnexTponuTUYeCcKas aucconuanud. Mexanusm auccounanuu. ['maparanus MoHOB B pacTBope. OCHOBaHUS
Y KUCJIOTHI C TOYKH 3PEHHsI TEOPUH IEKTPOIUTHUECKON auccoruanuu. MoH runpokconus. AMQoTepHbie
rugpokcuabl. CuibHble M cialOble A1eKTponuThl. CTEMeHb JUCCOIMALUU  AJICKTPOIUTOB. DaKTOpHI,
OIIpENETAIONINE CTeneHb auccouuanuu. OCHOBHBIE MNPEACTABIEHUS TEOPUU CHJIBHBIX 3JIEKTPOJIUTOB.
HctuHHas M Kaxylascs CTENEHHM AMCCOLMALMM B PacTBOpax CHJIBHBIX IEKTPOJIUTOB. KoHLEHTpauus
MOHOB B pacTBOpe M aKTUBHOCTb. PaBHOBecme B pacTBOpax ciaObIx 31eKkTpoiauToB. KoncTaHTa
auccouuanuy. PaxkTopbl, BIUAIOLIME HAa BEJIWYMHY KOHCTAHTBl JAucconanuu. CBsA3b KOHCTaHTBI
JUCCOLMAIMN CO CTENEHBI0 AMCCOoLMalMM. 3akoH pa3BefeHuss 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 peakiii 0OMeHa B pacTBOpax AEKTPOIUTOB. IOHHBIE ypaBHEHHUS.
I'maponus coneit. Crenenp ruaponusa. Koncranta ruaponusa. BinsHue KOHLEHTpanuu pacTBopa,
TeMreparypsl, pH cpeasl Ha creneHb rugponusa. [ maponu3 KUCHbIX cone. I uaponus TpyIHOpaCTBOPUMBIX
coseil. COBMECTHBIN rUAPOIN3 COJE.

JlaGopaTopHbie padoThbI.
JlaGoparopnas pabota 1. PactBopsl. IIpurotoBnenue pacTBOpoB 3a1aHHON KOHIICHTPALIUU U3
KpUCTAJJIOTUPATA.
Ilenb: HAyYNTHCS TOTOBUTH PACTBOPHI 3a/1aHHOM KOHIIEHTPALMU U3 CYyXOI'0 BEILIECTBA U
KOHILIEHTPUPOBAaHHOTO PacTBOPA
OO6opynoBaHue U peakTHBBI: TBEPABIN KpucTauioruapar cyibdara meau (CuSO4-5H20),
IUCTUILTMPOBAHHAS BOAA, HA0Op XUMHUECKHUX CTAaKaHOB, CTEKJISIHHAS M1aJI0YKa, IITAaTeb, BECHI
TEXHUYECKHE, IWIHHAP MepHBIKA Ha 200 M1, HAOOp apeoMeTpoB.
Onebit 1.ITpuroroBienue pacTBopa 3aJaHHON MPOUEHTHOW KOHLEHTPAIlMU U3 KpUCTAIOruapara
Paccuuraiite maccy TBEpaoro kpuctamioruapara (CuSO4-5H20) u 06sEm Boxsl i npuroroBieHus 200 r
pacTtBopa KoHueHTpauuei 5-10% (1o ykazaHuio 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 HeOOIBIIMM KOTUYECTBOM BOJIBI,
OTMEPEHHBIM JJIs1 PACTBOPEHUS CTAKaH C OCTaTKaMU TBEPJOTO BELIECTBA, IEPEJIEUTE OCTATOK BOABI U
IepeMeIanTe CTEKJITHHOM MajJ0YKOi COAEPKUMOE CTaKaHa J0 IIOJHOTO PAaCTBOPEHUS HABECKH.
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JU1 IpOBEpPKH TOYHOCTHU IPUTOTOBJIEHUS 3aJaHHON KOHIIEHTPALUU PACTBOPA U3MEPBTE aPEOMETPOM €TO
IUIOTHOCTH (3HAUEHHSI 3aIIUCaTh) U CPABHUTE C TAONUYHON BETUUNHOM.
[TocTpouTs rpaduk 3aBUCUMOCTH TUIOTHOCTH OT KOHIIEHTpanuu pactBopa. Caenars BbIBoA. Paccunrarh
MOJIIPHOCTb U HOPMAJIBHOCTh IIPUTOTOBJIEHHOI'O pacTBOPA.
Paccunrars, KaKyro Maccy 3TOro pacTBopa COJIM Hy>KHO B3sTh A1 npurotosieHus 200 r 1%-Horo
pacTBopa, U 3aTeM MEPEeCUUTaTh MOJYUYCHHYIO BEIMUMHY HAaBECKU Ha 00beM. Paccuntarh HyKHBIA 00beM
BOJIbl, OTMEPUTH €70 MEPHBIM LIWJIMHJPOM U BIUTh B CTaKaH, IEPEMEIIATh CTEKJIIHHOM MaIOYKOM.
IlepenuTs pacTBOp B CyXOM BBICOKMI LIMJIMHJP U ONPEAEIUTh INIOTHOCTh apeomeTpoM. Omnpenenuts o (%)
MOJYYEHHOTO PAcTBOpA U MPOBEPUTH TAKUM 00Pa30M TOYHOCTH BBHITIOJIHEHUS ONbITA. BeIuncanTh
MOJIIPHYIO ¥ HOpMaJIbHYIO KOHLIEHTPALMH [T0JIy4€HHOTO pacTBOpa.
OmnpiT 2. [TpurorosieHne 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.
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 eMKOCThIO 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 10O METKH, 3aKphITh IPOOKOI U XOpoIIo rnepemeniars. [lepenuts
IIOJIyYEHHBIH PacTBOP B CYXOM BBICOKUI LIMJIMHAP U ONPENEIUTH aPEOMETPOM €T0 MIOTHOCTH U ® (%).
BbruncnuTh MOJISIPHYIO M HOPMAJIbHYIO KOHIEHTPALUU IIOJIYYEHHOTO PAaCTBOPA. YCTAaHOBUTH PACXOKICHHE
KOHIIEHTpAIMH [T0JIyYEHHOTO pacTBOpa C 3alaHHOM.
6) 13 KOHIIEHTPUPOBAHHOTO PACTBOPA U BOABI
[Tpurotouts 250 Mt 0,1 M pacTBOpa cyiabhara Meau U3 pacTBOPA, MOJTYICHHOTO B MPEIABITYIIEM OIIBITE.
Bbraucnute 066eM 3TOro pacTBOpa, HEOOXOAUMBIH [T IPUTOTOBJIEHUS 3a/laHHOTO pacTBopa. OTMEpUTH
MEPHBIM WINHAPOM PAaCCUUTAHHBIH 00bEM KOHLIEHTPUPOBAHHOTO PACTBOPA COJIU, TOBECTHU 10 METKU
JTUCTUIUTUPOBAHHOM BOJIOM, 3aKPBITh MPOOKOH, IEpeMeIIaTh pacTBOP.
Bputith mosty4eHHbIN pacTBOP B CYXOW BBICOKUM LUJIMHIIP, ONPEACIUTH apEOMETPOM €TI0 MIIOTHOCTh U
3aTeM BBUINTH B IPUTOTOBJIECHHYIO CKIHKY. Haiitu o (%), MOJIIpHYIO 1 HOpMAJIbHYIO KOHLIEHTPALH
pacTBopa. CpaBHMB BBIYMCICHHYIO MOJISIPHYIO KOHLIEHTPALMIO C 33JaHHOW, YCTAaHOBUTH TOYHOCTh
BBITIOJTHCHHMS OIIBITA.

JlaGopatopnas pabota 2. TutpumeTpudeckuii MeTon aHainu3a. OnpeseneHne KOHIIEHTPaId pacTBoOpa
YKCYCHOM KHCJIOTBI B CTOJIOBOM YKCYCE.

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

O6opynoBaHNE peaKTUBBI: OIOPETKA, BOPOHKA, KOJIOBI JJIsl TATPOBAHMSI, CTaKaHYMKK Ha 50 MII., Koba
MepHas Ha 100 mu1., MepHBIN muMHIP, uneTka Mopa Ha 10 M1, KOOkl ¢ TUCTUIUTUPOBAHHON BOJIOH,
(dbeHondTanenH, ykcyc cToiaoBbIi, menods 0,1 H (TUTpOBAaHHBIN pacTBOP).

[TpuroToBBTE PACTBOP YKCYCHOW KUCIOTHI [T aHanu3a. J{ist 3Toro otdepute 3a1aHHbIN 00BEM CTOJIOBOTO
ykcyca 5-10 mu1 (1o ykasaHuio pernoaBarelis) pacTBopa B MepHyto koi0y Ha 100 M u noBeaute
JTUCTUILTUPOBAHHOM BOJOM 10 MeTKU. [loaroToBeTe Or0peTKy M1 TUTpoBaHus. /i aToro mpomoiite e€ 1Ba
pa3a AMCTUIUIMPOBAHHOM BOZOH, 3aII0IHSS Y€PE3 BEPXHEE OTBEPCTHE, CIIETKA IIPUIIOITHUMAsI BOPOHKY U
CJIMBAs )KUAKOCTh, HAXKMMas Ha MIapHK B PE3WHOBOM IIJIAaHTe HOCHKA OtopeTkH. 3aTteM mpomoiite 1 pa3
O1OpeTKy pabourM pacTBOPOM ILNENOUH. 3aOHUTE OIOpPETKY paboYyrMM PacTBOPOM BBIIIE METKH, CHUMUTE
BOPOHKY M aKKypaTHO JIOBEIUTEe HUKHUNA MEHHUCK YPOBHS KHJIKOCTU B OIOpETKE 0 HYJIEBOW OTMETKH.
Bropetka rotoBa k TutpoBanuio. [Tunerkoit Mopa oroepure 10 M1 IPUrOTOBICHHOTO PacTBOpPA YKCYCHOM
KHCJIOTHI B IIJIOCKOJJOHHYIO KOJIOY U1l TUTpOBaHUs, 100aBbTe 1 Karumo nHaukaropa (penondraneun).
Ottutpyiite npoOy, 100aBiIsist HEOONBIIMMH TOPIHUAMU PAOOUYUN PACTBOP K MPOOE MPHU MOCTOSTHHOM
nepeMeIMBaHiM JI0 U3MEHEHUS 1IBeTa pacTBopa npoOsl. Ha mocnenHux sTanax TUTpOBaHUS pabouunit
pacTBop NpuOABIAHTE MO KAIUIsAM, MPOBEPsist U3MEeHEeHHe okpacku. O0bEM pabodero pacTBopa, MOMIECIINI
Ha TUTpOBaHMe 3auKkcupyire B TeTpaau. [loropute stansl TuTpoBanus (3-5) He MeHee 2-X pa3 MpH
YCIIOBUH XOPOILIEH CXOAUMOCTH.
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JlaGoparopnas pabota 3. DkcniepuMeHTanbHast MpoBepka 3akoHa byrepa-Jlambepra-bapa. Onpenenenue
XpoMa B BHJIe Ouxpomara Kajus.
Lenb: orpaboTaTh METOAUKY (POTOMETPHUUECKOTO METOA aHAJIM34, OTIPEICIICHUS CO/IepKaHHs BEIIECTBA B
CMECH IO METO/ly NMOCTPOCHUS KaTMOpOoBOYHOI KpuBoii. KonndyecTBeHHOE onpenienenue xpoma B
aHAJIM3UPYEMOM PACTBOPE.

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

Omert 1. ITpoBepka BeIMOTHUMOCTH 3akoHa byrepa-JlambGepra-bapa.

Bapuant 1. B mepnyto kon0y Ha 100 M1 oTOepuTe 5 M1 cCTaHAapTHOTO pacTBOpa OuxpomMara Kajus (C
KOHIIeHTparuei 8,481 Mr/min), noneiTe 10 METKH | THIaTelbHO nepememaiite. [IpoBequTe onpenenenue
ONTUYECKOH IIJIOTHOCTHU MOJIyYEHHOI'O pacTBOpa IOCIEAOBATEILHO B KIOBETAX C Pa3HOU TOJIIUHON
nonomatoniero cios (5, 10, 20, 30 u 50 mm) npu anune BoiHbl 430 HM. B kauecTBe pacTBOpa cpaBHEHUS
MOXHO B34Th IUCTHJUIMPOBaHHYIO Boy. [locTpoiite rpaduk, OTKIaabpIBas IO OCH OPIAMHAT 3HAYCHHS
orntuaeckoii otHoctH (D), a Ha ocu adciyce — TOAMMHY HOVIOMIAIONIETo ciiost 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 Ha (POTOIIEKTPOKOIOPUMETPE
B KIOBETE C TOJIIMHOM nomoniatomiero ciost 10 mm u npu yrHe BosiHbl 430 HM. B kauecTBe pacTtBopa
CPaBHEHHS MOYKHO MCIIOJIb30BaTh IUCTWIIIMPOBAaHHYIO BoAy. [10 moayueHHBIM JaHHBIM IIOCTPOMTE
KaauOpoBOYHBIH rpaduk B koopanHatax D — koHuenTpanus K2Cr207. Onpenenute coaepxaHue Xpoma B
pacTBOpe B ML

Cremnaiite BBIBOJ O 32aBUCHMOCTH ONTHYECKOH MNIOTHOCTH OT KOHLEHTPALUK PacTBOpa

OmerT No2. OnpenenieHue Xxpoma B BUe Ouxpomara.

[Tonyuure y npenoaaBarelis aHaTU3UPyEMbIi pacTBOp B MepHOH Kostbe Ha 100 mit. JfoBeaure ero 10 METKH
JUCTUUIMPOBAHHOM BOJOM M TIIATENILHO Nepementaite. [Iposeaure onpeneneHre onTu4ecKoi IIOTHOCTH
IIOJly4YE€HHOTI'0 pacTBOpa B KIOBETE C pa3HOM TOJIIUHON nomomarouero cios 10 MM npu jyinHe BosiHbl 430
HM. [Tonp3ysck KaInOpOBOYHBIM I'pauKOM MOTyYeHHBIM B onbITe Nel (BapuaHT 2) onpeaenure
KOHIIEHTpAIHIO OMXpoMara Kajlus B aHAJTM3UPYEMOM B PACTBOPE U COAEP)KaHUE B HEM XpOMa B MT.
PaccuuTaiite aOCOMIOTHYIO M OTHOCHTEIBHYIO OIIHMOKY U3MEPEHUSI.

JlaGoparophas pabota 4. ['maponus coneit

OO06opynoBaHKE ¥ PEaKTHBBI: IITATUB C TPOOMPKAMHU, CITUPTOBKA, JIepKaTellb, CTakaH XuMudeckuil (Ha 50
MJ1), JIOTIaTKa CTEKJISTHHAS, CTUYKHU, ) paCTBOPHI COJIECH (alierara HaTpus, KapOoHaTa HATPHUS, XJIOpUAA
HaTpus, cynbdara menu, xiopuaa xkenesa (I11), HuTpara Bucmyra), pacTBOp a30THOM KUCIIOTHI, 0)
WHIUKATOPHI: (heHoN(TaIeHH, JAKMYC,B) MIOPOIIOK MarHus, T) JUCTHLIMPOBaHHAS BO/IA

OnbiT 1. Onpegenenue peakyu Cpeibl pacTBOPa COJIM € MOMOIIBIO MHIAUKATOpa

a) U3 umeromuxcs B 1ab0paTopun peakTUBOB BBIOpPATh pacTBOPHI Cosiel, 00pa30BaHHBIX c1a00i KUCIOTOM
Y CUJIbHBIM OCHOBaHUEM. B oiHYy poOupKy HAIUTh PacTBOP COJIM, 00OPa30BAaHHOM OTHOOCHOBHOM
KHCJIOTOH, B APYTYIO — MHOTOOCHOBHOM KHUCJIOTOH. B TpeThio mpoOUpKy HAJUTH TUCTUIUIMPOBAHHYIO BOAY.
Hccnenosare peakuuto cpeasl nHANKaropoM (1 kamis). Hanucars ypaBHEHHs THAPOIU3A.

6) IIpoBepuTh peakiuio cpeasl pacTBopa cyiabdara meau sakmycoM (1 xamst). Hanmmucars ypaBHeHue
THIPOJIN3a.

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

Omnpit 2. MccnenoBanue NpoayKTOB TUAPOIINA3A

Hamute B 1 mpobupky pactBop xiopuna xenesa (I11I), a B ipyryro — mucTHumMpoBaHHYIO BOAY U UCTIBITATh
UX UHIUKATOPOM (JlTakMmyc). BHecTH B poOUpPKHU Ha CTEKIITHHOM JIOMIaTKE HEMHOT'O MOPOLIKA MarHusl.
HaGmronats BeIieieHue ra3a. Jlath 0ObsICHEHUS. 3amucaTh ypaBHEHUS PEaKIIHil.

OmnpiT 3. BiusiHue TeMneparypbl Ha CTENIEHb THAPOJIA3A



Cwmemiarhb B mpoOupke paBHbIE 00BEMBI pacTBOpoB xsiopua xenesa (I1I) u anerara narpus. 3aMeTHBI T
BHEIIIHUE MPU3HAKHU NMpoTeKaHus peakiuu? Harpers sxuakocts 10 kunenus. Yro nadmogaercs? Hamucarp
ypaBHeHHs peakiuu oOpa3oBanus anerara sxenesa (I11) u ero runponusa.

OmnwiT 4. BnusiHue paz0aBiieHUs pacTBOpa Ha CTETICHb THIPOIN3a

Hanute B npo6Gupky 1 M1 pacTBOpa HUTpaTa BUCMYTa M TOOABUTH B HETO MO KAIUIAM AMCTHILTMPOBAHHYIO
BOIY 10 oOpazoBanus ocanka Bi(OH)2NO3. Hanucars ypaBHeHUE peakiuy ruIpoinsa. PacTBop ¢ ocaakom
COXPaHUTb JJIs OIbITaA 5.

OmpIT 5. O6paTUMOCTh THAPOITH3A

a) K pactBopy ¢ ocaakom Bi(OH)2NO3 npuiuth HECKOJIBKO Kamelb a30THON KUCIIOTHI IO PACTBOPEHHS

0caJika, a 3aTeM CHOBa 100aBUTH Boay. OOBSICHUTH, KaK BIUSET KOHIIEHTPAIIKS HOHOB BOJIOPO/Ia B JAHHOM

ClIyyae Ha paBHOBECHE TMAPOJIN3A.

0) KakoBa moimkHa OBITH peakIlus Cpelibl B pacTBope arerara Harpus? J{o0aBuTh k pacTBOpy 2-3 Karuiu

¢denondranenna. OTMETUTh UHTEHCUBHOCTH OKpacKu. [10J0BHHY MOIYyYEeHHOTO pacTBOpa OTIUTH B IPYTYIO

MPOOUPKY M OCTaBUTH IS CPAaBHEHUS, @ OCTABIIMIICS pacTBOp HarpeTh 1o kunenus. Kak Mensercs

MHTEHCUBHOCTH OKpacku? OXJIaauTh pacTBOP U CPABHUTH €TO C KOHTPOJIbHBIM 00pa3ioM. JlaTh

00bsICHEHHSI HaOJI0AEMbIM SIBJICHUSM.

[IpakTuyeckoe 3aHATHE.

1. Maiite onpeneneHue pacTBOpY, pACTBOPUTEIIO, PACTBOPEHHOMY BEIIECTBY?

2. JlaitiTe onpenesieHrue HAChIIIEHHOMY, IEPECHIIIEHHOMY pacTBopaM. Kak MOXHO TPUTOTOBUTH

MEPECHIIICHHBIN pacTBOP?

3. O0OBsicHUTE, KaK MPOUCXOIUT MPOIIECC PACTBOPEHUSI.

4. Kakue crocoObl BEIpaKeHHsI KOHLIEHTPAILMN PACTBOPOB BbI 3HaeTe?

5. Pemienue pacy€THbIX 3a7a4 Ha MEPECYET KOHIIEHTPALIUH.

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

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

Llenb: cucTeMaTu3upOBaTh U 3aKPENUTh H3YUYCHHBI MaTepuall Py PEIICHUN 3aa4, TOATOTOBKH K
KOHTPOJIEHOM PabOTe M TECTHPOBAHUIO.

YMeTh paccuUnTHIBaTh KOHIIEHTPAIIMH PACTBOPA: MaccoBast U 0ObeMHast IOJIsl BEIIeCTBA B paCTBOPE,
MPOIICHTHAS KOHIICHTPALIUsI, MOJISIPHASI, MOJISLUTRHASI U HOPMaJIbHAsl KOHIIEHTpaIK. BianeTs pacdeTHBIMU
METOJIaMH TIePEeBO/Ia MPOIIEHTHON KOHIICHTPAIIMHU BEIIECTBA B PACTBOPE B MOJISIPHYIO, MOJISUTBHYIO,
HOPMAaJIFHYIO U HA000pOT; 3HATh METO/IBI pacyeTa 3HaueHUi pH I pacTBOPOB KHCIIOT M OCHOBAHHIA,
OydepHBIX CUCTEM. 3HATH: TEPMOJUHAMUKY MPOIIECCOB PACTBOPEHUS; 0COOCHHOCTH PACTBOPOB CIIA0BIX U
CHJIBHBIX AJIEKTPOJIUTOB; BIMSIHAE TEMITEPATYPhl H KOHIICHTPAIIMH PacTBOpa Ha MPOIIECC
ANEKTPOIMTHYECKON IUCCOLMAIINN; BIIUSHUE Ha PABHOBECHE B PACTBOPE MEKTPOIHUTA PA3THIHBIX
(hakTopoB.

Tema 8. /IlucnepcHsblie cucTemMbl.
Jlexknus.

JlucriepcHble cHCTeMBbl, X Kiaccudukanus. Mctunabie pactBophl. TBepabie pacTBopsl. [ pyboaucnepcHbie
cucrembl. CycnieH3uu. OMynbscuu. Komtonansie pacTBopsl. MeToabl MOJIy4eHHs KOJUIOMIHBIX PacTBOPOB.
CrpoeHne wmunemisl. ArrperaTiBHas W CEIMMEHTALMOHHAs ycTOM4MBOCTh. Koarymsiuus KoJIOMIOB.
3HaueHue KOJUIOMIHBIX PACTBOPOB B OMOJIOTHUECKUX CUCTEMAX.

JlaboparopHbie padoThbI.
Jlaboparopnas pabora. [Tomydyenue m1odhoOHBIX KOIIOUIHBIX PACTBOPOB (30J1€H)
OmnpiT 1. [Tonmyuenue ruapo30sei cepbl U KaHUPOIH

[Tpunagnexxnoctu 11t padotel. MepHablit mmuHAp Ha 100 mut; 1Be mtockomoHHBIE KotObl Ha 100 Mt ¢
npobkamu; 2 %-Hblif pacTBOp KaHU(OIN B 3TUIOBOM CIIUPTE; HACHIILIEHHBIN PACTBOP CEpPhI B 3TUIOBOM
CIUPTE; TUCTUJUTMPOBAHHAS BOJIA.

Cepa u kaHu(OIb PACTBOPSIOTCS B STHIOBOM CITUPTE, 00pa3ysl HICTUHHEBIN pacTBop. B Boze cepa u
KaHU(OJIb MPAKTUYECKH HEPACTBOPUMBI, IIOATOMY TPH 100ABICHUH BOJIBI K UX CIIUPTOBOMY PacTBOPY
MOJIEKYJIbI KOHJICHCUPYIOTCS B 00Jiee KPYITHbIC arperarsbl.

15
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HaceimeHHbIi pacTBOp cepbl B a0COTIOTHOM CIHPTE BIMBAIOT MO KAIUISM B IUCTHJLTUPOBAHHYIO BOAY MIPH
B30anTeiBaHuU. [lomyyaeTcst MOIOYHO-0ENBIN ONaIeCIUpPyONIHA 3071b.

5-10 m1 2 %-ro CIUPTOBOTO pacTBOpa KaHU(POIN JOOABIISAIOT MO KaIIsiM MPH SHEPTHYHOM B30aJITBIBAHUH K
100 M1 qucTrMpoBaHHOM BBl OOpasyeTcss MOJIOYHO-0eNbIi JOBOJIBHO YCTOWYMBBIH 30I1b.

Omnprit 2. [Tomyuenue 3011 Fe(OH)3

100 M1 TUCTUIUTMPOBAHHOM BOJIBI HATPEBAOT JI0 KUTICHUS. 3aT€M B KUIISIIYIO BOAY IO KaruIsiM J00aBIIsSIOT
5 - 10 mn 2 %-ro pactBopa FeCl3. Ilomyuator komnounnsiii pactBop Fe(OH)3 unrencuBHoro
KPaCHO-KOPUYHEBOTO I[BETA. 3aMUIuTe (POPMYITBI MULIECIUT 3TOTO 30JIA.

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 konbOb1 HanuBaroT numneTkoit mo 10 mut 0,05 H. pactBopa KI u 3arem memieHHo,
MIPU CHUIBHOM B30aJITBIBaHUH, TOOABIISIOT U3 OIOPETKHU B MEPBYIO K00y 9 mi1, a Bo Bropyto - 10 mi 0,05 H.
pactBopa AgNO3

0) [ToBTOPSIFOT MPENBIAYIIHIA OTIBIT C TOM pa3HUIIEH, YTO BHAYalIe OTMEPHUBAIOT B KOJIOBI 110 10 M
pactBopa AgNO3, a 3areM u3 Oropetku n1obasisitor pactBopa Kl taxke 9 u 10 mur.

[Tpu momo1y 31eKTpoHOpeTHUECKOro 30Ha MPOBEPHTE, B KAKOM CIIy4ae MOJyYallucCh MOJIOKUTEIHHO
3apsHKEHHBIE YACTULBI 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 ONpPENEICHNE MTOpoTra Koaryssiuu JUOPOOHBIX 30JIEH.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

Ienp: cucreMaTu3upoBaTh U 3aKPENUTh U3YYEHHBIN MaTeprall IIPU PELICHUN IPAKTUYECKUX 3aJaHUM,
MOATOTOBKE K KOHTPOJILHOW pabOTe U TECTUPOBAHUIO.

VYMeETh 3alnchIBaTh (I)OpMyJIBI KOJUIOMAHBIX MUIICIUI, OIIPCACIIATD 3apsa KOHHOHHHOﬁ HYaCTHUIIbI. BJIaZ[GTB
PaCYCTHBIMU ONIPCACIICHHUA IMOPOra KOAryJisainuu. 3HaTh OCHOBHBIE AUCTICPCUOHHLBIC 1 KOHICHCAIIMOHHBIC
MCTOJbI MMOJTYUYCHUS KOJJIOUIHBIX PACTBOPOB.

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

2 ceMecTp

nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 50 6aioB

KOHTPOJBHBIC CPE3bI — 2 cpe3a Mo 5 0aIIIOB KaXK I
npemMuaabHbie 0amisl — 10 6amoB

OTBET Ha dK3amene: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. OcHOBHEIE Jlabopato 10 3aruTaHUpPOBAaHO  BBITIOTHEHUE JBYX Ja0OpaTopHBIX paboT. 3a
XUMUYIECKHEC pHBIC nabopaTopHyo paboTy MaKCHMAaJIbHO HAaunCseTCs 5 6amoB: 2 Oamra
TIOHATHUSA U paboThI - BBHITIONTHEHUE; 2 0aura — pacdeTsl U odopmirenue; 1 6amr — 3ammra
CTEXHOMETpHYE TEOPETUIECKOTO MaTepraia K 1abopatopHoi padbote
CKH€ 3aKOHBI
2. Crpoenue Tectupos 5 Tect coctout u3 10 Bompocos. - 0,5 Gamra 3a KaxAbld MPaBUILHBIMA
aToma. aHue OTBET — BCero 5 6amios




3. |[lepumomgnueckuii | TecTupos 5 Tect cocrout u3 10 Bompocos. 0,5 Oamna 3a KakAblii NpaBUIBHBIN
3aKOH. aHue(KOoH OTBET — BCEro 5 06a/mioB
[lepuonnyeckue | TPOJIBLHBI
(hyHKITIH. i cpe3)
4. | Xumnueckas | Tectupos 5 Tect cocrout u3 10 Bompocos. 0,5 Oamna 3a KakAblii MpaBUIBHBIN
CBS3b. aHue OTBET — BCero 5 0amioB
Mesxmonexysip | Tomamrus 5 Tect coctout u3 10 BompocoB. 0,5 6amma 3a KaIblii MPaBUITHHBIN
HOE s OTBET — BCETro 5 6ayioB
B3aHMOJICHICTBH | cOMACTOST Homaninsis CaMOCTOSTEIIbHAS pabota BBITIOJIHSCTCSA o
c. eJIbHas UHAMBUAYaJIbHOMY  3aJlaHMI0, BbIIABa€MOMY  IIPEIOAaBaTelIeM,
pabora COCTOUT U3 5 KaUE€CTBEHHBIX U KOJIMYECTBEHHBIX 33]a4, MAKCUMaJIbHO
omeHmBaeTcss B S5 OammoB (1 Oamn 3a Kakmoe — MPaBHILHO
BBITIOJTHCHHOE 3aJIaHue).
5. Onepreruka | TecTupos 5 Tect cocrout u3 10 Bompocos. 0,5 Oamna 3a KakAblii MpaBUIBHBIN
XUMUYECKUX | aHUe(KOH OTBET — Bcero 5 0amnoB
peakuuil. TPOJILHBI
i cpe3)
6. CxkopocThb JlaGoparo 5 3a nmaboparopHyio pabOTy MakCHUMajbHO HauuciseTcs 5 OaiioB: 2
PpeaKIuid. pHBIE Oayuta - BbINONHEHHE; 2 Oaina — pacueTsl U odopmieHue; 1 Gamr —
Xummuueckoe pabots 3alIUTa TEOPETHUECKOTO MaTepraia K 1adopaTopHoil padoTe.
paBHOBECHE.
7. PactBopsI. Hpyrue 10 3arIaHupOBaHO BBIIOJHEHUE YETBIpEX JabopaTopHbIX paboT. 3a
Teopus (dhopmbI nabopaTopHyIo padOTy MakCUMAaJIbHO HaducisieTcs 5 6amioB: 2 6ama
JNEKTPOITUTHUEC | KOHTPOJIA - BBINIOJIHEHHE; 2 Oauia — pacyeTsl u odopmieHue; 1 Oamn — 3ammra
KO TEOPETUYECKOro MaTepuaia K 1JabopaTopHoil pabore.
JTUCCOILUAIIVH.
8. | Hucmepcusie | JlabGopato 5 3a nmaboparopHyio paOoTy MakCHUMajbHO Hauucisercs 5 OaiioB: 2
CHCTEMBI. pHas Oayuta - BbINONHEHHE; 2 Oanna — pacueTsl U odopmieHue; 1 Gamr —
pabora 3alIUTa TEOPETHUECKOTO MaTepraia K J1adopaTopHoil padoTe.
Jomaring 5 3a nmaboparopHyio paboTy MakCHUMajbHO HauuciseTcs 5 OaiioB: 2
i Oayuta - BbINONHEHHE; 2 Oaiia — pacueTsl U odopmieHue; 1 Gamr —
CaMOCTOST 3alIUTa TEOPETHUECKOTO0 MaTepraia K 1adopaTopHoil padoTe.
eJbHas Jomanrssist caMOCTOsITeNIbHAass ~ paboTa  BBINOMHSECTCA  T10
pabora WHAWBUAYaIbHOMY  3aJaHHMI0, BbIIAaBa€MOMY  MpEroAaBaTesieM,
COCTOUT M3 5 KaYE€CTBEHHBIX U KOJIWYECTBEHHBIX 3a]a4, MAKCUMAaJIbLHO
oueHuBaercss B 5 OayuoB (1 Oamnm 3a Kaxzoe — NPaBHIBHO
BBITIOJTHEHHOE 33/1aHUE).
9. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit
7-9 GanmoB — CTyAeHT moceTus He MeHee 80% 3aHsaTuit
4-6 6amioB — CcTyeHT nmocetwi He MmeHee 50% 3aHaTuit
1-3 Ganma — cTyOeHT moceTuia He MeHee 25% 3aHsaTuil
Ecnu crynent nocetun menee 25% 3aHATHI, OaJUTBI HE HAUUCIISIOTCS
10. [IpemuansHbie OaIbl 10 JlononHuTeNbHBIE MMPEeMUaNbHbIe 0aiibl MOTYT OBITh HAYUCICHBI 3a
BBICOKMII ypOBEHBb BBITIONHEHHS 3aJaHUi TEKYyILIEro KOHTPOIS M
KOHTPOJIBHBIX CPE30B
11. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
Ousera Ha OLICHKY «YIOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIGHKY «XOPOIIOY,
25-30 6anynoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».
12. Hroro 3a cemectp 100

HtoroBas oOIlEHKa TIO DJK3aMEHY BBICTABIIIETCS B
YeThIpEeX0a/UIbHOW  IIKAJIe.

[TepeBon

100-6anmnpHOM MIKaJge W B TPATUIIMOHHOMN

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOAJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pa3oMm:
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100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6ammoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JdomMamHsis caMmocTosiTeJIbHAs padoTa

Tema 8. JluciepcHbIE CUCTEMBI.
1./lucriepcHble CUCTEMBI
2. PenieHue Ka4eCTBEHHBIX 3a/1a4 HA YCTAaHOBJICHHUE COCTABA U CTPOECHUE MUILICILI.
3. Pemenne pacu€THBIX 3a/1a4 Ha ONpPENEICHUE TOPOTra Koaryssiuu JUOPOOHBIX 30JIEH.

JdomamHss comacToATe/IbHAsA padoTa

Tema 4. Xumuueckas cBsizb. MeXMOJIEKYIIPHOE B3aUMOAEHCTBHE.

OcHOBHbBIE OCOOEHHOCTH XUMUYECKOTO B3aMMOICHCTBUS U MEXaHU3M 00pa30BaHMsI XUMUUECKOM CBSI3U.
HaceimmaemocTh 1 HanpaBIeHHOCTh XUMUUECKOH cBsi3u. KBaHTOBO-MexaHMUecKasi TPAaKTOBKA MEXaHU3Ma
0o0pa30BaHUs CBA3HM B MOJIEKYJIE BOIOPO/A.

OCHOBHBIE TUIBI XUMUYECKOM CBSI3U: KOBAJICHTHAs, MOHHAs, MeTasuinueckasi. OCHOBHBIE MOJI0KEHUS
Teopuu BaneHTHBIX cBsizei (BC). OcobenHOCTH 00pa30oBaHus CBsI3€H MO JOHOPHO-AKIIETITOPHOMY
MexaHu3My. MHOTOLIEHTPOBAasi CBS3b.

BaneHTHOCTh XMMHUYECKUX 3JIEMEHTOB. KOOpAMHAIIMOHHOE YHCII0 XUMUYECKH CBI3aHHOTO aToMa Kak
XapaKTEepPUCTHKA, TOTIONTHSIONIAs BAICHTHOCTh. OJJMHOYHBIC ¥ KPATHBIC CBS3H. [ |- U [-CBS3H -
Pa3HOBHUIHOCTH KOBAJICHTHBIX U MOJISIPHBIX CBsi3eil. KonmuecTBEeHHbIE XapaKTePUCTUKA XUMUYECKHIX CBSI3CH
(TmopsiIOK, PHEPTHSA, JJTMHA, BAJIGHTHBIN YTOJl, CTETICHh HOHHOCTH). D(PGEKTUBHBIC 3apsIIbl XUMUYECKU
CBSI3aHHBIX aTOMOB ¥ CTETICHb HOHHOCTH CBSI3U. [IUMONBHBIN MOMEHT cBsi3u. KoHIenus rudpuan3anuu
aTOMHBIX OpOUTAJIEH B TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY)I M HOHOB. BiHMsiHUE OTTaKUBaHUS
ANIEKTPOHHBIX Map Ha MPOCTPAHCTBEHHYIO KOH(PUTYPAITIO MOJICKYT.

Jlokanu3oBaHHbBIE U J1€JOKATN30BaHHbIE CBA3U. Jlenokanu3amus [ |-3IeKTPOHHOM MIIOTHOCTH B MOJIEKYJIE
OeH3ona, rpaduTe, HOHAX KUCIOPOJICOAEPKAINX HEOPTAaHUYECKUX KUCIIOT.

Cuinbl Ban-gep-Baanbca. OpueHTalimoHHOE, MHAYKIIMOHHOE U JUCIIEPCUOHHOE B3aMMOJICHCTBHUS.
Bonoponnas cBsi3b.

Kpucrannuueckoe cocrosinue Beiectsa. MakTopsl, onpeaensonne TeMIepaTypy I1aBIeHUs] HOHHBIX,
aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAJIOB.

3aBUCUMOCTD (PU3UUECKUX CBOMCTB BEIIECTB C MOJICKYJIIPHON CTPYKTYPOU OT XapakTepa
MEXMOJIEKYIISIPHOTO B3aUMOIecTBUs. TemmepaTypbl IIaBJICHUS U KUIIEHUS B PSAAaX BEIIECTB CXOAHOTO
cocTaBa, 00pa30BaHHbBIX AIEMEHTAMU OJJHOW MOATrpyNMbl. TermnoTs! (pa3oBbIX NepexoaoB. Biusnue
BOJIOPOJTHOM CBSI3M Ha (PU3NUYECKHUE CBOMCTBA BEIICCTB C MOJICKYJSIPHON CTPYKTYypoid. OOI1He 0COOEHHOCTH
(bu3NYECKUX CBOMCTB MOJIEKYJISIPHBIX KPUCTAJUIOB B CPABHEHUU C HOHHBIMHU M aTOMHBIMU KPUCTAJJIAMHU.
Crenenb okucneHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKITHH.

Jpyrue (popMbI KOHTPOJISA

Tema 7. PactBopbl. Teopus 31€KTpOIUTHYECKON TUCCOLMAIIH.

JlaGoparopnas pabota 1. PactBopsl. IIpurotoBienue pacTBOpoB 3a1aHHON KOHIICHTPALIUU U3
KPUCTAJIJIOTHIpATa.



Ilenb: HAyYNUTHCS TOTOBUTH PACTBOPHI 3a1aHHOM KOHIIEHTPALMU U3 CYyXOI'0o BEILECTBA U
KOHILIEHTPUPOBAaHHOTO PacTBOPA

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

Omnsrt 1.IIpurorosnenne pacTBopa 3alaHHON MPOLIEHTHOM KOHLIEHTPALMK U3 KPUCTAJUIOTHIPATa
Paccuuraiite maccy TBEpaoro kpuctamioruapara (CuSO4-5H20) u 06sEm Boxsl i npuroroBienus 200 r
pacTtBopa KoHueHTpauuei 5-10% (1o ykazaHuro penoaaBaTess).

B3Bechre 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 BEUIECTBA, IEPEJICUTE OCTATOK BOABI U
IepeMeIanTe CTEKJITHHOM MajJ0YKOi COAEPKUMOE CTaKaHa J0 IIOJHOIO PAaCTBOPEHUS HABECKH.

JUj1 IpOBEpPKH TOYHOCTHU IPUTOTOBJIEHUS 3aJaHHON KOHIEHTPALUU PACTBOPA U3MEPBTE aPEOMETPOM €TO
IUIOTHOCTb (3HAUEHHS 3aIMCaTh) U CPABHUTE C TAOIMUYHON 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, U 3aTeM MEePEeCYUTaTh 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 ONPEACIUTD INIOTHOCTh apeomeTpoM. Omnpenenuts o (%)
MOJYYEHHOTO PAcTBOpA U MPOBEPUTH TAKUM 00Pa30M TOYHOCTH BBHITIOIHEHUS ONbITA. BeruncanThb
MOJIIPHYIO ¥ HOpPMaJIbHYIO KOHLIEHTPALMH [T0JIy4€HHOTO pacTBOpa.

OmnsIt 2. [IpurorosiieHne pacTBOPOB ONPEAEICHHON MOJIIPHON U HOPMAJIBHOW KOHIICHTpaluU

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 tpeOyetcst msa npurotoBienus 250 mi 0,5 H. pacTBopa cynabdara
MEHU.

OTBecuTh B IIpeABapUTEIBHO B3BEIIEHHOM CTaKaHYHMKE 3Ty MaccCy COJIM Ha Becax ¢ TouHocThio 10 0,01 .
B3sTyto HaBecKy BChINIaTh 4epe3 BOPOHKY B MEPHYIO KOJIOY eMKOCTBhIO 250 MIT U TIIATEIBHO CMBITh
JTUCTUILTUPOBAHHOM BOJIOW C BOPOHKH 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 M HOPMAJIbHYIO KOHIEHTPALUU IIOJTYYEHHOTO PAaCTBOPA. YCTAaHOBUTH PACXOKIACHHE
KOHIIEHTpAIMH [T0JIyY€HHOTO pacTBOpa C 3alaHHOM.

6) 13 KOHIIEHTPUPOBAHHOTO PACTBOPA U BOABI

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

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

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

[enb: MO3HAKOMUTBHCS C KUCIOTHO-OCHOBHBIM METOI0M TUTPUMETPUUYECKOTO aHAIM3a, ONPEICIIUTh
MaccoBoe cozepxanue (B %) yKCyCHOU KUCIIOThI B CTOJIOBOM YKCYyCeE.

O6opynoBaHNe peaKTUBBI: OIOPETKA, BOPOHKA, KOJIOBI JJIsl TATPOBAHMSI, CTaKaHYUKX Ha 50 MII., Koba
MepHas Ha 100 mu1., MepHBIN muMHIP, uneTka Mopa Ha 10 M1, KOOkl ¢ TUCTUIUTUPOBAHHON BOJIOH,
dbeHondTanenH, ykcyc cToiaoBbIi, menods 0,1 H (TUTpOBAaHHBIN pacTBOP).
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[TpuroToBsTE PACTBOP YKCYCHOW KUCIOTHI JUI aHanu3a. J{ist 3Toro otdepuTe 3a1aHHbIN 00BEM CTOJIOBOTO
ykcyca 5-10 mut (o yka3aHuIo IpenoaaBaTenisi) pacTBopa B MepHyto koiOy Ha 100 M u noBeaute
JTUCTUILTUPOBAHHOM BOJOM 10 MeTKU. [loaroToBeTe OropeTKy it TUTpoBaHus. /i aToro mpomoiite e€ nsa
pa3a AMCTUIUIMPOBAHHOM BOZOM, 3aII0IHS YEpPE3 BEPXHEE OTBEPCTHE, CIIETKA IIPUIIOITHUMAsi BOPOHKY U
CIIMBAs )KUAKOCTh, HAXKMMasl Ha IIapHK B PE3MHOBOM IIJIaHTe HOCUKA OIOpeTKH. 3aTeM mpomoiiTe 1 pa3
O1OpeTKy paboyrM pacTBOPOM ILEIOUH. 3aOIHUTE OIOpPETKY pabouyrM PacTBOPOM BBIIIE METKH, CHUMUTE
BOPOHKY M aKKypaTHO JI0BEIUTEe HUKHUNA MEHHUCK YPOBHS KHJIKOCTU B OIOpETKE 0 HYJIEBOW OTMETKH.
Bropetka rotoBa k TutpoBanuio. [Tunerkoit Mopa oroepure 10 M1 IPUrOTOBICHHOTO PacTBOpPA YKCYCHON
KHCJIOTHI B IIJIOCKOJJOHHYIO KOJIOY U1t TUTPOBaHUs, 100aBbTe 1 Karumo naaukaropa (penondranenn).
Otrtutpyiite npo0Oy, 100aBisist HEOONIBIIMMU TOPIHUAMU PAOOUYUN PACTBOP K MPOOE MPHU MOCTOSTHHOM
nepeMeIMBaHiy JI0 U3MEHEHUS 1IBeTa pacTBopa npoOsl. Ha mocneqHux sTanax TUTpOBaHUS pabounit
pacTBop NpuOABISHTE MO KAIUIAM, MPOBEPsis U3MEeHEeHHe okpacku. O0bEM pabodero pacTBopa, MOMIESIIINI
Ha TUTpOBaHMe 3auKkcupyire B TeTpaau. [loropute stansl TuTpoBanus (3-5) He MeHee 2-X pa3 MpH
YCIIOBUH XOPOIIEH CXOAUMOCTH.

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

Lenb: orpaboTaTh METOAUKY (POTOMETPHUUECKOTO METOA aHAJIM34, OTIPEICIICHUS CO/Iep)KaHHs BEIIECTBA B
CMECH IO METOly NMOCTPOCHUS KaTMOpOBOYHOI KpuBoii. KonndyecTBeHHOE onpenienenue Xxpoma B
aHAJIM3UPYEMOM PAaCTBOPE.

Ob6opynoBanue u peaktuBbl: DOK (mekrpodoTomMeTp), HAOOP KIOBET, CTAHIAPTHBIM pacTBOpa OUxpomMara
Kanus (¢ KoHIeHTpanuen 8,481 mr/mi)

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

Bapuant 1. B mepnyto kon0y Ha 100 M1 oTOepuTe 5 M1 cCTaHAapTHOTO pacTBOpa Ouxpomara Kajaus (C
KOHIIeHTparue 8,481 Mr/min), noneiTe 10 METKH | THIaTeIbHO nepeMemaiite. [IpoBenuTe onpenenenue
ONTUYECKOM IIJIOTHOCTHU MOJIyYEHHOT'O pacTBOpa IOCIEAOBATEIBHO B KIOBETAX C Pa3HOU TOJIIUHON
nontomatoniero cios (5, 10, 20, 30 u 50 mm) npu anune BoiHbl 430 HM. B kauecTBe pacTBOpa cpaBHEHUS
MOXHO B3STh JUCTHJUIMPOBAaHHYIO Boy. [locTpoiite rpaduk, OTKIaabpIBas IO OCH OPIAMHAT 3HAYCHHS
orntuaeckoii otHoctH (D), a Ha ocu abciyce — TOMMMHY HOMIOMIAIONIETo ciiost B MM. Crienaiite BBIBOJ O
3aBUCHUMOCTHU ONTUYECKON IJIOTHOCTH OT TOJIIIMHBI MTOITIOLIAIOIIETO CIIOS.

BapuanT 2. B 7 mepabix ko6 #Ha 100 Mt orGepute cOOoTBeTCTBeHHO 2, 4, 6, 8, 10, 12, 14 M cTanmapTHOTO
pacTBopa Ouxpomara Kajus. JloBeauTe 10 METKU TUCTHIUIMPOBAHHOM BOOH U TIIATEIHHO MepeMeraiire.
[TocnenoBaTenbHO MPOBEAUTE U3MEPEHUS OTITUYECKON TNIOTHOCTH PACTBOPOB Ha (POTOIIEKTPOKOIOPUMETPE
B KIOBETE C TOJIIMHON norommatoniero ciost 10 mm u nipu 1muHe BosiHbl 430 HM. B xadecTBe pactBopa
CPaBHEHHS MOYKHO MCIIOJIb30BaTh IUCTWIIIMPOBAaHHYIO BoAy. [10 mogyueHHBIM JaHHBIM IIOCTPOMTE
KanuOpoBOYHBIH rpaduk B koopanHatax D — koHuenTpanus K2Cr207. Onpenenure coaepxaHue Xpoma B
pacTBOpE B ML

Cremnaiite BBIBOJ O 32aBUCHMOCTH ONTHYECKOM MNIOTHOCTH OT KOHLEHTPALUK PacTBOpa

OmprT No2. OnpeneneHue Xxpoma B BUje Ouxpomara.

[Tonyuure y npemnoaaBarelis aHaTU3UPyEeMbIii pacTBOp B MepHOH Kostbe Ha 100 mit. JfoBeaure ero 10 METKH
JUCTUUIMPOBAHHOM BOJOM M TIIATENILHO Nepememtaite. [Iposeaure onpezneneHre onTu4ecKkoi IIOTHOCTH
IIOJly4YE€HHOTI'O pacTBOpa B KIOBETE C pa3HOM TOJIUHON nomomaronero cios 10 MM npu jyiHe BosiHbl 430
HM. [Tonp3ysck KaInOpOBOYHBIM I'pauKOM MOTyYeHHBIM B onbiTe Nel (BapuaHT 2) onpeaenure
KOHIIEHTpAIHIO OMXpoMara Kajus B aHAJTM3UPYEMOM B PACTBOPE U COAEP)KaHUE B HEM XpOMa B MT.
PaccuuTaiite aOCOIIOTHYIO M OTHOCHTEIBHYIO OIIHOKY U3MEPEHUSI.

Jlaboparopnas padora 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, xiopuaa 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 € MOMOIIBI0 MHAUKATOpa



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

6) IIpoBepuTh peaxiuio cpeasl pacTBopa cyibdara meau sakmycoM (1 kamst). Hanmucars ypaBHeHue
TUIPOJIN3a.

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

Omnpit 2. MccnenoBanue NpoayKTOB TUAPOIINA3A

Hamute B 1 mpobupky pactBop xiopuna xenesa (I11I), a B ipyryro — mucTHumMpoBaHHYIO BOAY U UCTIBITATh
UX UHAMKATOpOM (JIakMycC). BHecTH B mpoOMpPKYU Ha CTEKJITHHOM JIONATKE HEMHOTO MOPOIIKA MarHusl.
HaGmronats BeIieIeHue ra3a. Jlath 0ObsICHEHUS. 3amucaTh ypaBHEHUS PEaKIIHil.

Omnpit 3. BiusiHue TeMneparypbl Ha CTENIEHb THAPOJIA3A

Cwmemats B mpoOupke paBHbIE 00BEMBI pacTBOPOB xiopuaa skenesa (I1I) u anerara narpusi. 3aMeTHBI JIn
BHEIIIHHUE NTPU3HAKY MTPOTeKaHus peakiuu? Harpets sxunkocts 10 kunenus. Yro Habmomaercs? Hanucats
ypaBHEHHUS peakiuu oopa3zoBanus anerara xenesa (I1I) u ero rugponmsa.

OmnbiT 4. BnusHue pa30aBieHus pacTBOpa Ha CTENEHb THIPOJIN3A

Hanute B npobupky 1 mMi1 pacTBOpa HUTpaTa BUCMYTa U 100aBUTh B HETO MO KAIUIAM AUCTHIIIIMPOBAHHYIO

Boay 10 oOpazoBanus ocaaka Bi(OH)2NO3. Hanucats ypaBHEHHE peakIiuy THApon3a. PacTBop ¢ ocaakom

COXPaHUTH JJIS OTbITA 5.
OmnpIT 5. O6paTUMOCTH THAPOIH3A

a) K pactBopy ¢ ocankom Bi(OH)2NO3 npuiuTh HECKOIBKO Kareb a30THOW KUCIIOTHI 10 PACTBOPEHUS
ocaJka, a 3aTeM CHOBa JI00aBUTH BOAy. OOBSCHUTD, KaK BIUSCT KOHIICHTPAIIUS HOHOB BOJOPO/A B JAHHOM
cllydae Ha PaBHOBECHE T'HJIPOJIH3A.

6) KakoBa tomkHa ObITh peakiys cpeibl B pacTBope anerara Hatpusa? Jlo6aBUTh K pacTBOpY 2-3 Karuiu
¢denondranenna. OTMETUTh HUHTEHCUBHOCTH OKpacKku. [10I0BUHY MOTy4Ye€HHOTO pacTBOpa OTIUTH B JPYTYIO
pOOUPKY U OCTAaBUTH [T CPABHEHUS, & OCTABLIMICS PacTBOP HAarpeTh 10 kuneHus. Kak Mensercs
MHTEHCUBHOCTbH OKpacku? OXJIauTh PacTBOP U CPABHUTH €TO C KOHTPOJIBHBIM 00pa3iom. Jlate
00BbsCHEHHS HAOIIOJAEMbIM SIBJICHUSIM.

[IpakTuueckoe 3aHsTHE.
1. JlaiiTe onpeneneHre pacTBOPY, pAaCTBOPUTEIO, PACTBOPEHHOMY BEIIECTBY ?

2. [laiiTe onpe/iesieHNE HACBILLIECHHOMY, IIEPECHIIIEHHOMY pacTBopaM. Kak MO>XKHO IpUTOTOBUTH
NEPECHILIEHHBIN pacTBOpP?

3. OObsicHUTE, KaK IPOUCXOAUT MPOLIECC PACTBOPECHHUSI.

4. Kakue crmocoObl BBIpaKCHHS 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 CHIIBbHBIN U CITAOBIX AIEKTPOIUTOB, Oy(PEepHBIX paCTBOPOB.

JlaboparopHas pabora

Tema 8. JlucriepcHble CUCTEMBI.
aboparopHas pabdorta. [Tomydenne mnohoOHBIX KOJUIOUIHBIX PACTBOPOB (30JI€H )
OmnpiT 1. [Tonmyuenue ruapo30sei cepbl U KaHUPOIH

[Tpunagnexxnoctu 11t padotel. MepHablit mnuHAp Ha 100 mut; 1Be mtockomoHHBIE Kotobl Ha 100 Mt ¢
npobkamu; 2 %-Hblif pacTBOp KaHU(OIN B 3TUIOBOM CIIUPTE; HACKHIILIEHHBIN PACTBOP CEpPhI B 3TUIOBOM
CIUPTE; TUCTUJUTMPOBAHHAS BOJIA.

Cepa u kaHu(]OIb PACTBOPSIOTCS B STHIOBOM CITUPTE, 00pa3ysl HCTUHHEIN pacTBop. B Boze cepa u
KaHU(OJIb MPAKTUYECKH HEPACTBOPUMBI, IIOATOMY TPH 100ABICHUH BOJIBI K UX CIIUPTOBOMY PacTBOPY
MOJIEKYJIbI KOHJICHCUPYIOTCS B 00Jiee KPYITHbIC arperarsbl.
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HaceimeHHbIi pacTBOp cepbl B a0COTIOTHOM CIHPTE BIMBAIOT MO KAIUISM B IUCTHJLTUPOBAHHYIO BOAY MIPH
B30anTeiBaHuU. [lomyyaeTcst MOIOYHO-0ENBIN ONaIeCIUpPyONIHA 3071b.

5-10 m1 2 %-ro CIUPTOBOTO pacTBOpa KaHU(POIN JOOABIISAIOT MO KaIIsiM MPH SHEPTHYHOM B30aJITBIBAHUH K
100 M1 qucTrMpoBaHHOM BBl OOpasyeTcss MOJIOYHO-0eNbIi JOBOJIBHO YCTOWYMBBIH 30I1b.

Omnprit 2. [Tomyuenue 3011 Fe(OH)3

100 M1 TUCTUIUTMPOBAHHOM BOJIBI HATPEBAOT JI0 KUTICHUS. 3aT€M B KUIISIIYIO BOAY IO KaruIsiM J00aBIIsSIOT
5 - 10 mn 2 %-ro pactBopa FeCl3. Ilomyuator komnounnsiii pactBop Fe(OH)3 unrencuBHoro
KPaCHO-KOPUYHEBOTO I[BETA. 3aMUIuTe (POPMYITBI MULIECIUT 3TOTO 30JIA.

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 konbOb1 HanuBaroT numneTkoit mo 10 mut 0,05 H. pactBopa KI u 3arem memieHHo,
MIPU CHUIBHOM B30aJITBIBaHUH, TOOABIISIOT U3 OIOPETKHU B MEPBYIO K00y 9 mi1, a Bo Bropyto - 10 mi 0,05 H.
pactBopa AgNO3

0) [ToBTOPSIFOT MPENBIAYIIHIA OTIBIT C TOM pa3HUIIEH, YTO BHAYalIe OTMEPHUBAIOT B KOJIOBI 110 10 M
pactBopa AgNO3, a 3areM u3 Oropetku n1obasisitor pactBopa Kl taxke 9 u 10 mur.

[Tpu momo1y 31eKTpoHOpeTHUECKOro 30Ha MPOBEPHTE, B KAKOM CIIy4ae MOJyYallucCh MOJIOKUTEIHHO
3apsHKEHHBIE YACTULBI 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 ONpPENEICHNE MTOpoTra Koaryssiuu JUOPOOHBIX 30JIEH.

JlaGopaTtopHbie paboThI

Tema 1. OCHOBHBIE XUMHUUYECKHE TTIOHATHSA U CTCXUOMCTPHUYCCKHNUC 3aKOHBI

Jlabopartopnast pabota 1. TexHuka 6e30MacHOCTH B XUMHUYECKOH Taboparopun. OOopynoBaHue
XUMHUYECKOU J1abopaTopuu.

[{enb: 3HAKOMCTBO C TIPaBUJIAMH TIOBEICHUS B XUMHUECKoU Jaboparopuu. Oxpana Tpyna. O6opynoBaHue
XUMHUYECKOM JTabopaTopru 1 ero Ha3HadeHue. Buasl xuMuueckoi nocynbl. HarpeBareapHbie MpruOOpHI.

Jlabopatopnas pabota 2. [IpueMbl 1 METOBI PAaOOTHI B XUMHUYECKOU JTaO0OpaTOpuu

Lenb: HAyYUTHCSI HEKOTOPHIM MPHEMaM M METO/IaM pabOoThl B XUMHUUECKOM 1abopaTtopuu (B3BELIMBAHUE
TBEPIBIX BEILIECTB, PACTBOPEHHE, (PMIBTPOBAHNE, BEITAPUBAHKE, BHICYIITUBAHUE).

OO6opynoBaHMe U pEaKTHBBI: CMECh XJIOPU/Ia HATPHS U TIECKa, BOJa TUCTUINIMPOBAHHAs, ILITIATENb,
XMUMUYECKHUH CTaKaH, IITaTHB C KOJBIIOM, OyMa)kHbIH (DUIBTpP, BOPOHKA, YAIlIKa JJIsl BBIIAPUBAHUS, BECHI
TEXHUYECKHUE.

[IpakTuyeckoe 3aHATHE.

1 HcTtopus pa3BUTHS U OCHOBHBIE IIOJIOKEHHSI aTOMHO-MOJIEKYJIIpHON TeOpUH. OCHOBHBIE 3aKOHBI
XUMUU. [ paHULIBI IPUMEHUMOCTH MTOHATHUS «MOJIEKYJIay.

2 Pa3mepbl aTOMOB U MOJIEKYJ1. Macca aTOMOB M MOJIEKYJT B @OCOJIIOTHBIX U OTHOCHUTENIBHBIX €IMHULIAX.
Moinb. DKBUBAJIEHT Pa3JIMYHbIX BELECTB.

3 IlonsTus "XUMHUYECKHN IeMEHT" U "pocToe BemecTBo'". M3oTonsl. AmnoTponus.
4 IlpuMeHeHHEe OCHOBHBIX 3aKOHOB CTEXMOMETPHH IIPU PELICHUN PAacU€THBIX 3ajad.

Tema 6. CkOpoCTh peakiuii. XUMUYECKOE PAaBHOBECHE.
Jlaboparopnast pabora. CKOpOCTh XUMHUYECKOW PEAKITUH.

Lenb: U3yunTh BIUSHUE KOHIEHTPALUN PEarupyoX BEUIeCTB U1 TEMIEPATyphl HA CKOPOCTh XMMHUECKOI
peakuuu.
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Ob6opynoBaHue U peakTHBBI: ceKyHaomep; Tepmomerp Ha 100 °C; mratuB ¢ npodupKkamMu; MPOOHPKH;
MepHbIN WIMHAP Ha 10 Mut; XuMuueckuil crakad eMkocTbio 200 Mi1., pacTBopsl noauaa kanus 0,4% u
0,04%, nepexucu Bogopoaa 3%, kpaxmaia.
OnpIT 1. 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPALIMKU PEarupyromnx BEIIECTB.
a) K 0,4% pactBopy nonuna kanus KJ npunute 3% pacTBop nepekucH BoIopoa U 100aBUTh HECKOIBKO
Karesb KpaxmajibHOro Kierictepa. Habmonaiite u3MeHeHne OKpacku pacTBOpa, KOTOPOE BBHI3BAHO
B3aUMOJICHCTBHEM MOIUAA KaJIHs C TIEPEKUCHIO BOIOPO/A C BhIIEIEHHEM CBOOOIHOTO Hona. Bpewms,
KOTOpPOE MPOXOAUT OT Hayajla peaklnu A0 3aMETHOIO NOCUHEHHUS PacTBOpa, XapaKTepU3yeT CKOPOCTh
peakuuu.
6) B Tpu Oonpiine HymMmepoBaHHBIE TPOOUPKH HAIUTh pa3baBieHHbId (0,04%) pacTBOp MOIUAA KAIHs: B
NEPBYIO - 5 M1, BO BTOpyto - 10 M1, B TpeThio - 15 mit. K copepskumomy nepBoii npooupku 106aButh 10 M
BOJIbI, @ BTOPOH - 5 MJI BOJIBI M 100ABUTH B KAXKAYIO 110 5 Karelb pacTBopa Kpaxmaina. B tpu npyrue
NPOOUPKHU HAJUTH MO 5 MJI pacTBOpa MEPEKUCH Boiopoa. B kaxryro mpoOHpKy ¢ pacTBOPOM MPHINTH MPH
MOMEIINBAaHUHM 10 5 MJI npurotosieHHot H202 u onpenenuts BpeMsi C MOMEHTA 100aBJICHUS TIEPEKUCH 10
MIOCUHEHUs pacTBOpPa B K101 poOupke. Pe3ynbrarel n300pa3uth rpaduuecku, OTIIOKUB Ha OCH aOCLIUCC
ycnoBHbIe koHLIeHTpauuu KJ , a Ha ocu opauHar - ckopocth peakuuu V = 1/1. CaenaTtb BHIBOA O
3aBUCHUMOCTHU CKOPOCTH PEAKLUHU OT KOHLEHTPALUU PEATUPYIOLINX BELIECTB.
OmnpIT 2. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI.
Hanute B Tpu 60mbie HymMepoBaHHbIe mpooupku o 10 mut pactBopa KJ (0,04%), 106aBUTH B KaXAYIO 1O
5 Kanenb pacTBOpa Kpaxmaina, B ipyrue Tpu - mo 10 mi1 pacTBopa nepekucu BoAOpoa U pa3ieiuTh UX Ha
TpH mapsl: 1Mo npodupke ¢ pactBopom KJ m H202 B kaxmoit mape. OTMETUTH TeMIIepaTypy BO3/1yXa B
na0opaTopuu, CIUTh BMECTE PACTBOPHI NEPBBIX ABYX MPOOUPOK, BCTPSAXHYTh U ONPEAEIUTh BpEMsI €
MOMEHTa J00aBJIEHUs NIEPEKUCH 0 IIOCUHEHUS PacTBOpa.

JIBe apyrue mpoOUpPKU TOMECTUTh B XMMHUYECKHUM CTaKaH C BOJIOW M HarpeTh BOMY 10 Temmeparypsl Ha 10
°C BbIllIE KOMHATHOM. 3a TEMIIEPATYPOU CIECUTh MO0 TEPMOMETPY, OMMYIIEHHOMY B BOoy. CIIUTh COAEPKUMOE
MPOOUPOK, BCTPSIXHYTh U OTMETUTH BPEMsI OT CIIMBA /10 MOSABIEHUS roiay6oii okpacku. [IoBTOPUTH ONBIT €
OCTaBIIUMHUCS JIByMsI TPOOMPKaMHU, HATPEB KX B TOM K€ CTaKaHe ¢ BOAOH 0 Temmneparypbl Ha 20 °C Briie
koMHaTHOU. [TocTpouts rpaduk 3aBUCUMOCTH CKOPOCTH PEaKIMK OT TEMIIEpPaTyp: Ha OCH abclUcC HAHECTH
3HAYEHUS TEMIIEPATYPHI B OMBITAX, HA OCH OPJUHAT - BEJIMYMHBI CKOPOCTH peakiuu V = 1/1.

[IpakTuueckoe 3aHsTHE.
1. ®ponTanpHas 6ecena mo Teme «CKOpOCTh XUMHUYECKUX Peakiuil. XMMHUYECKOE PABHOBECHEY.
2. Pemienne pacu€THBIX 3a/1a4 HA ONMPEEICHHE CKOPOCTH PEAKIUU.

3. Penienne kauecTBEHHBIX 3a/1au Ha OIpe/IeJIeHHE HAPABICHUS CMEILIEHUsI XMMUYECKOTO PaBHOBECHSI 11O]1
BIIMSTHUEM Pa3IUYHbIX (DAaKTOPOB.

TecrupoBanue

Tema 2. CtpoeHue aroma.
1. Paa, B KOTOpOM IMEpEYUCIICHbI TOJIBKO aJUIOTPOMHBIE MOIU(DUKALIUK:
A) KHuCIOpOJ, 030H, BOJA;
b) kpacusiit hocdop, 6ensiit pocdop, pochun;
B) rpadur, anmas, kapous;
I') nnactuyeckast cepa, MOHOKJIMHHAS cepa, CEPOBOJOPO/I.

2. Crenenp 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

4. AToM KpeMHHS UMEET IEKTPOHHYIO (HOpMYITy:
A) 1522s522p63s23p6;

b) 1s22s22p63s2;

B) 1522522p63s23p4;

I') 1s22522p63s23p2.

5. OKUCIATENN — DTO BEIIECTBA:

A) nIpUHHMAIOIIUE 3JIEKTPOHBI;

b) oTnarommme 31eKTpOHBL;

B) moBeIaronme CBOK CTENEHb OKUCICHUS,
I') He n3MeHstoIIre CBOIO CTETICHh OKUCIICHHS.

6. /1 BogHOTO pacTBOpa aMMHaKa XapakTepHa cpefia:
A) HeilTpanbHasi;

b) kucnas;

B) menounas;

I') cmaGokucnas.

TumnoBsie 3a1aHUsT KOHTPOJIBHBIX PabOT

Tema 3. Ilepuonuueckwuii 3akoH. [lepuognyeckue GpyHKIHIH.

1. Paa, B KOTOpOM IMEpEYUCIICHbI TOJIBKO aJUIOTPOMHBIE MOIU(DUKALIUK:
A) KHuCIOpOJ, 030H, BOAA;

b) kpacusiit hocdop, 6emnsiit pocdop, pochun;

B) rpadur, anmas, kapous;

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

2. Crenensp 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

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

b) 1s22s22p63s2;

B) 1522s22p63s23p4;

I') 1s22522p63s23p2.
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5. OKHMCIIUTEIN — 3TO BEIECTBA:

A) TpUHUMAIOIINE AIICKTPOHBI;

b) otnaromire 31eKTpOHBL;

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

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

b) kucnas;

B) menounas;

I') cnmaGokucnas.

TumnoBsie 3a1aHusl KOHTPOJIBHBIX PabOT

Tema 4. Xumunueckas CBsizb. MeXMOIEKYISIPHOE B3aUMOICHCTBHUE.

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

b) xpacuslii pocdop, 6ensiit pocdop, hochuw;

B) rpadut, anmas, kapouH;

I') nmacTuyeckas cepa, MOHOKJIMHHAS cepa, CEPOBOIOPOI.

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

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

b) koBanenTHas;

B) Bonoponnas;

I') Metannuueckas

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

b) 1522s22p63s2;

B) 1522s22p63s23p4;

I') 1s22s22p63s23p2.

5. OKHUCIIUTEIN — 3TO BEIEeCTBa:

A) TpUHUMAIOIINE AIICKTPOHBI;

b) otnaromue 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.
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TurnoBsie 3a1aHNsT KOHTPOJIBHBIX PabOT

Tema 5. DHepreTuka XMMHUYECKHUX PEAKIIHI.
1. Paa, B KOTOpOM IEpEYUCIICHbI TOJIBKO aJUIOTPOMHBIE MOIU(DUKALIUH:
A) KHuCIOpOJ, 030H, BOJA;
b) kpacusiit hocdop, 6ensiit pocdop, pochun;
B) rpadur, anmas, kapous;
I') nnactuyeckast cepa, MOHOKJIMHHAS cepa, CEPOBOJOPO/I.

2. Crenensp 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

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

b) 1s22s22p63s2;

B) 1522s22p63s23p4;

I') 1s22522p63s23p2.

5. OKHUCIATENN — DTO BEIIECTBA:

A) IpUHUMAIOIIUE 3IEKTPOHBI;

b) otnaromme 31eKTpOHBL;

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

6. /1 BogHOTO pacTBOpa aMMHaKa XapakTepHa cpefia:
A) HeilTpanbHasi;

b) kucnas;

B) menounas;

I') cmaGokucnas.

TumnoBsie 3a1aHUsT KOHTPOJIBHBIX PabOT

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILINHE IPOBOAUTCS B OpME IK3aMeHa

Tunosbie Bonpockl 3xk3amena (OIIK-2, I1K-18)
1 OcHOBHBIE XapaKTEPUCTUKH XUMUYECKOM CBSI3U. THUITBI XUMHUUYECKOM CBS3H.

2 VI3MeHeHue SHTANBIINU KaK XapaKTepUCTUKA SHEPTeTUKU XUMUUECKUX IpeBpaienuid. 3akoH ['ecca.
PvaeT TCIIJIOTEI HpOI.[CCC@. I10 TCIIJI0TaM 06p3.30BaHI/I5I " TCIIJIOTaM CFOpaHI/ISI XUMHNYCCKUX
COECIUHEHHUN.

3 CKOpOCTh XUMHUUYECKOUN peakii. @aKkTopsbl, BIUIIONINE HA CKOPOCTh. 3aAKOH JIEUCTBYIOIIMX MacCC.



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

5 CrpoeHue MULIEIUIBI.

He npenycmotrpeno

Tunosble 3axanus s sxk3amena (OIIK-2, ITK-18)

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTH>KCHHUSI pE3yJIbTaTa)

COTITHYHOY
(85 - 100 6ammoB)

OIIK-2

JIeMOHCTpHUpPYET BBICOKMA ypOBEHb (DyHIAaMEHTaIb-HBIX Pa3/IeiioB
3HAHWM XUMUH.

OTBeT MOCTPOEH JIOTMYHO, MaTepHall H3Jaraercsi 4eTKO, SICHO,
XOpOIIUM  SI3BIKOM, apryMeHTHpoBaHO. Ha Bompocsl oTBedaeT
KpaTKo, apryMEHTHPOBAHO, YBEPEHHO, IO CYIIECTBY. TBOpYECKH
MTOIXOANT K PEIICHUIO 3a/1ad.

[K-18

CBOOOAHO MPUMEHSET OCHOBHBIE IOHATHA M 3aKOHO-MEPHOCTH
XUMUH.

Ha Bompochl oTBe4aeT KpaTko, apryMEHTHPOBAHO, YBEPEHHO, IO
CYILIECTBY

«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-2

JIeMOHCTpUpYEeT TOCTAaTOYHBIN ypOBEHb 3HAHHM (DyHIa-MEHTAIBHBIX
pasmenoB xuMmuM. Ha OTaenpHbIX npUMEpax MOXKET BBIAEIUTH
MEXIUCHUIUTUHAPHBIE CBA3U. OTBET MOCTPOEH JIOTMYHO, Marepuai
Hn3JIaraeTcs XOPOILIUM SI3BI-KOM. Bomnpocsi, 3a/JjaBacMbIC
MPENOAABaTEIEM, HE BbI3bI-BAIOT CYLIECTBEHHBIX 3aTPyAHCHHIA.
Pemaet 3amaumn.

I1K-18

OtHOcHUTENbHO CBOOOTHO TPHUMEHSET OCHOBHBIE MO-HATUA U
3aKOHOMEPHOCTU XMUMHH.

Bompocel,  3agaBaemble  TpemojaBaTeleM,  HE  BBI3BIBAIOT
CYLIECTBEHHBIX 3aTPyAHEHUH.

«YZIOBJIETBOPUTEIHHOM
(50 - 69 6amnoB)

OIIK-2

JleMOHCTpUpYyeET HE JIOCTATOYHBIN YPOBEHD 3HaAHUU
(byHIaMEeHTaIbHBIX Pa3esioB XUMUHU.

HeyBepenHo onpezenser MeXIUCIUIUIMHAPHbBIE CBSI3U

OTBeT He Bceraa JIOTUYHO BBICTPOEH, Marepuan usjiaraercs 0es
NPUMEHEHHUS Hay4yHOM TepMHUHOJOrMH. Bompockl, 3anaBaeMbie
MIPETo/IaBaTeNIeM, BbI3bIBAIOT 3aTPYIHEHUSI.

[K-18

3anyI[HSICTC$I NPpUMCHATH OCHOBHBIC TIOHATHUSA W 3aKOHOMCPHOCTU
XUMHHU.

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

OIIK-2

JleMoHCTpUpyeT cnabblii ypoBeHb 3HaHUHM (yHIaMEHTaIbHBIX
paszenoB xuMuu. He MOKET BBIAEIUTh MEXKIUCLIMINIMHAPHBIC CBA3H
HeyBepeHHO M JIOrMYeCKM HEMOCIIEI0BATENIBHO U3J1araeT Marepual.
HenpaBuibHO  OoTBe4aeT Ha  IIOCTABIEHHBIE  BOIPOCH  WIH
3aTPyAHSETCS C OTBETOM.

[K-18

He MoxeT NpUMEHATH OCHOBHBIE IOHSATHS M 3aKOHOMEPHOCTHU
XUMUH.

HenpaBuwibHO OTBEe4aeT Ha  IOCTABJIEHHBIE  BOIPOCHl  WIH
3aTPYIHAETCS C OTBETOM.

5. Metoanueckue yKkazaHus JJisl 00y4al0UUXCsl IO OCBOCHHMIO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Mpuctynass K W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYalomMMCcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.




Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «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 «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

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

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, 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 o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

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

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa 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 JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. AxmeroB H.C. Obmas u HeopraHmueckas Xumus : y4deO. juis cTtyd. By30B. - M3m. 7-e, crep.. - M.:
Bricmiag mkoaa, 2008. - 743 c.

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

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. ba6buu JI.B., banesun C.A., I'mukuna @.b., 3ak D.I., Pogronosa B.U. [IpakTrkyM 1o HEOpraHM4YeCKOM
XUMHH : yue0. mocobue. - 4-e usl., nepepad.. - M.: [Ipocsemenue, 1991. - 321 c.

2. Anexuna O.B. Heoprannueckast XumMusi: 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 MaTepHalbl 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 I'Y - http://www.umk.utmn.ru/
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5.  yueOHbie  Marepuanpl Ha  caiWte  kadempel  ¢usxummu  PoctroBckoro '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 marepuainsl Ha caiite MUTXT - http://www.alhimik.ru/stroenie/titul.htm

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue T CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyaIuTOpruu JId TIPOBCACHUA 3aHATHI JICKIIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA U HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeACTaBIeHus yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JIoCTymna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIuieH3nOHHOE MPOrpaMMHOE 00eCIIeYeHuE:
Microsoft Windows 10

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

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

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

5. TocynmapctBennass uHdpopmainmonHas cucreMa «HarumonanpHas snekTpoHHass Ombmmoreka» . — URL:
https://rusneb.ru

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

8. Hayunas osmektponHas OubOnuoreka Poccwiickoit  akamemum — 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 rocynapctBenHast Ouonunoreka. — URL: https://www.rsl.ru
12. Poccwuiickast 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 @DyHIaMEeHTaJIbHON OubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog
16. FOpaiit: snexTpoHHo-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.



