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I. MeToaunuyecKkue PCKOMEHIAINN TII0 OpraHu3anuu paﬁoTbI CTYACHTOB BO BpEMs
NPOBE¢ACHUSA JCKIIMOHHBIX U MPAKTUYICCKHUX 3aHATHI

[Tpuctynas kK M3y4eHHIO AMCLUIUIMHBI, CTYIEHTY HEOOXOJUMO BHUMATEIBHO O3HAKO-
MUTBCSL C TEMATUYECKUM IIJIAHOM 3aHATHM, CIMCKOM PEKOMEHJOBaHHOH suteparypbl. Cienyer
YACHUTH I1OCJIE0BATEIbHOCTh BBIOJHEHUS MHIUBUAYaAIbHBIX Y4eOHbIX 3amaHuil. CamocTto s-
TeNbHas paboTa CTyAeHTa MpenanoiaracT padoTy ¢ HaydYHOW M Y4eOHOW JUTEpaTypoi, yMeHHE
CO3J1aBaTh TEKCThI M 3JIEKTPOHHbIE MPE3eHTAlUU, IPOU3BOIUTD JIAOOPATOPHBIE OMBITHI, pabOTaTh
¢ TabmmiaMu U rpaguKamMu. YpOBEHb U INTyOWHA YCBOCHUS AUCHUIUIMHBI 3aBUCAT OT aKTUBHOU U
cucTeMaTuyeckoi paboThl Ha JIEKIUAX, U3YYEHUS] PEKOMEH/I0BaHHOM JUTEPATyphl, BHIIOIHEHUS
TEKYIIUX U KOHTPOJIbHBIX IMCbMEHHBIX 3aJaHUN.

IIpn n3y4eHUn AUCHUIUIMHBI CTYICHTHI BBIIOJIHSIOT CICAYIOIIUE 3adaHU:

- U3Y4al0T PEKOMEH/IOBaHHYIO0 HAyYHO-TIPAKTHUECKYIO U YUEOHYIO INTepaTypy;

- BBINOJIHSIIOT 33/1aHUS, IPETYCMOTPEHHBIE JIsl CAMOCTOSITEIbHON PabOTHI.

OCHOBHBIMHU BUJIaMHU ayJAUTOPHON pabOThI CTYIEHTOB SBISIOTCS JEKIHH, JJAOOpaTOpHbIE
palboThI M MPAKTUUECKUE 3aHITHUS.

B xonxe nexumii npenojaBaTesb U3J1araeT U pa3bsCHIET OCHOBHbIE, HAMOOJIEE CIOKHBIE
MIOHATHUS TEMBI, & TAKXKE CBSI3aHHBIE C HEH TEOpETHYECKHE U MPAKTUYECKUE MPOoOIeMbl, JaeT pe-
KOMEH/JIAIIMH JUIsl CAMOCTOSATEIbHOM paboThI.

Ha naGoparopHbix paboTax BBINOJHSAIOTCS CIEHUAIBHO MO00paHHbIE 3aJlaHUs, CBSA3aH-
HBIE C U3yYEHHUEM CBOMCTB XUMUYECKUX COCIIMHEHHM.

[TpakTHueckue 3aHATUS 3aBEPLIAIOT M3y4yeHUE HamOoJee BaXKHBIX TeM y4eOHOM aucuu-
winHbl. OHU ciayXaT Ui 3aKpeIUIeHHUs U3y4EeHHOro MaTepuasa, pa3BUTHS YMEHHI U HaBBIKOB
pelIeHus 3a1a4 U YIIPaKHEHUH, a TaKKe U1 KOHTPOJIS IIPENOAaBaTelIeM CTEIIEHU MTOATOTOBIICH-
HOCTH CTYJICHTOB 110 N3y4aeMOM JUCHUIIIIMHE.

KauectBo yueOHON pabOTHI CTYIAEHTOB INpEnojiaBaTelb OLIEHUBAET C HCIOJIb30BaHUEM
TEXHOJIOTMYECKON KapThl JUCLUILUIMHBI, pa3MElIeHHON Ha caiite MAT'Y.

Meroan4yeckue peKOMeHAAIHH 110 MOAT0TOBKE K c1a4ye IK3aMeHa

DK3aMeH OCYUIECTBIIIETCS B paMKaX 3aBEpIIEHUS W3Y4YEHMs AUCHUIUIMHBI (MOIyJs) U
MO3BOJISIET ONPEAEUTh Ka4eCTBO YCBOEHHUSI M3yUYEHHOI0 MaTepuala, a Takke CTeleHb ChOopMu-
POBAHHOCTH KOMIIETECHITUH.

OObyuvaronuecs 00si3aHbI CAaBaTh 3K3aMEH B CTPOTOM COOTBETCTBHH C yTBEP KIECHHBIMU
y4eOHBIMU TIJIaHAMH, pa3pabOTaHHBIMU COTJIACHO 0Opa30BaTENbHBIM CTAaHAApPTaM BBICIIETO 00-
pa3oBaHusl.

[To manHOW MUCUHMIUIMHE 3K3aMEH NMPUHUMAETCS N0 OMIIeTaM, COAEpKalllM J[Ba BOIIPOCa.
OK3aMeHaIMOHHbIE OMJIEThl YTBEPAKIAIOTCS Ha 3aCE€AaHNU Kadenpbl.




DK3aMeHaTopy MPelOCTaBIsAeTCA MPaBO 3a7aBaTh 00YYaAIOUMMCS BOIPOCHl B paMKax Ou-
jJera, a TakkKe, IIOMHMO TEOPETUYECKUX BOIPOCOB, Ipeajararb 3aJadyd IPaKTHKO-
OPUEHTUPOBAHHOM HAIIPABIECHHOCTH 110 IPOIPaMMe JaHHOI'O Kypca.

ITpu siBKe Ha 5k3aMeH oOyuyaromuecs: 00s3aHbl UMETh NpU ce0e 3a4eTHYI0 KHIXXKY, KOTO-
PYIO OHH NPEIBABIAIOT 3K3aMEHATOPY B HAa4aJIe DK3aMEHa.

Pexomenayercs npu moAroToBKE K 3K3aMEHY OIUPAThCS HA CIECAYIOLIUH IIJIaH: IPOCMOT-
peTh IporpamMmy Kypca, ¢ 1eJIbl0 BbIABICHHs Haubosiee MpoOIEMHBIX TEM, BOIIPOCOB, KOTOPbIE
MOTYT BBI3BaTh TPYJHOCTH IIPH IOJATOTOBKE K dK3aMEHY.

1. Tembl HEOOXOMMO U3y4aTh MOCIEIOBATEIbHO, BHUMATEIBHO OOpallias BHUMAaHHUE HA
OIKMCaHHE BOIPOCOB, KOTOPHIE PACKPBIBAIOT €e cojiepanue. HaunHaTh HEOOXOIUMO C TIepBOM
TEMBI.

2. Ilocne paboThl Haa TEpBOM TeMOl HEOOXOAWMO OTBETHTHh Ha BOIPOCHI JUII CaMo-
KOHTPOJISL.

3. U Tak nanee 1mo oCTagbHBIM TEMaM.

4. B 3aBepuienue i 3((HEeKTUBHOIO 3aKperuieHus: UH(OpMAIMK MTPOpenIaTh HTOIOBBIH
TECT TNEpPBBIA pa3 Jydiie 0e3 HCIOIb30BaHMUA y4eOHBIX MAaTEpHUaIOB M HOPMATHBHO-TIPABOBBIX
aKTOB, BTOPOH pa3 € UX UCIOJIb30BAHUEM.

Il. Ilnanbl NpakTHYECKUX 3aHATHIA

Mopayasb 1 «O6mas 1 HeopraHudecKass XUHMHSD)

B xone mnpakTuyeckux 3aHATHH NpUMEHsAETCs NpoOJeMHOE H3JI0KEHUE Marepuala,
CPaBHMUTEJIbHBIA aHaJIW3, PELICHUE CHUTYAl[MOHHBIX 3aJay, paboTa B TpyINIax, BU3YyaJIbHbIE
IIPE3CHTAllMM TEOPETHUYECKOr0 MaTepuasia, 3JEKTPOHHbIE OO0pa3oBaTelbHbIE pPECYpPChl; B
MIO3HABATENILHOMN JEATEIILHOCTH HCIIONB3YIOTCSl 0a30BbIC 3HAHUS B 00JIACTH €CTECTBEHHBIX HAYK.

OOyuaroyecs MpUOOPETAIOT HOBBIE 3HAHMS O 3aKOHAaX U XMMHUYECKHX TEOpHUsX,
CTPOEHHH M CBOMCTBaX XMMHUYECKHX COEAMHEHUN, 3aKOHOMEPHOCTSIX MPOTEKaHUS XMMHUYECKUX
IIPOLIECCOB; CBOMCTBAX XMMHMYECKMX CHUCTEM, PEAKLIIMOHHOW CIIOCOOHOCTH BEHIECTB; Ipoleccax,
MPOUCXOJAIIUX B PacTBOPax, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX Mpoleccax; (YHKIUAX
BEILIECTB B JKMBBIX OPraHU3MaXx.

B xone mpakTuueckux 3aHATUH oOydaroliuecs NMPUMEHSIOT Ha MPAaKTUKE XMMUYECKHe
TEOPUU U 3aKOHBI OOIIEH XMUMHH; JAIOT XapaKTEPUCTUKY XUMHUECKHUX AJIEMEHTOB, CTPOCHHS U
CBOMCTB OCHOBHBIX COCIMHEHUN XMMHMUYECKHX DJIEMEHTOB Ha OCHOBE YUYEHHUS O CTPOCHHMHU
BEIIECTBA, TEOPHM HNIEKTPOJIUTUYECKON IUCCOLMALUU, TEOPUH PACTBOPOB, OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX IPOLIECCOB; XapaKTEpU3YIOT XHMUYECKUE pEaKUUU C TOYKH 3PEHUS
XUMHYECKON KMHETUKH M TEPMOJMHAMUKH; OCYILECTBIISIIOT XUMHUUECKUE pacu€Thl, U3JIaratoT U
AQHATM3UPYIOT N10JIy4aeMy0 HH(OPMALHIO.

[IpakTueckoe 3anarue Nel
Tema: OcHOBHBIC XUMHYECKHE 3aKOHBI.

Inan:

1. OcHoBHBIE XMMHUYECKHUE MOHATHS: aTOM, MOJIEKyJa, XUMHUYECKHI 3JEMEHT, MPOCThie U
CJIO’KHBIE BEILIECTBA, XUMUYECKAsT PEAKIIMSL.

2. OTHOCHTEbHASI ATOMHAS U MOJICKYJISIPHAST MacChl.

3. 3aKOH COXpaHEHHUsI MaTepUU U DHEPTUH.

4. 3akoH ABOraJipo M €ro CIeICTBHSL.

5. CrexnomMeTpuyecKie 3aKOHBI.

6. 3aKOHBI MJCATBHBIX Ta30B.

7. Ilepuoguueckas 3aKOH U IIEPUOJAUYECKASI CUCTEMA DJIEMEHTOB.

Bonpocut ons 0bcyscoenus:



3amaun Ha OMpeesieHne MOJEKYISPHBIX Macc BELIECTB B I'a30BOM COCTOSIHMM, Ha MOJISPHBIN
00BeM, 3aKOH ABOTaIpO:

1) I[TnoTHOCTH ra3a mo Bo3ayxy 3,5. Haiitu Maccy MOJIeKyIibl rasa.

2) OmpeieuTh MacCy aToMa ¥ MOJICKYJIbI TeJIHSL.

3) Macca 1 nrasa (u.y.) paBHa 1,43r. Yemy paBHa MOJIIpHAst Macca 3TOro rasza?

3asauu Ha ra30BbI€ 3aKOHBI:

4) HNasnenue Bo3ayxa B aBromoOmiabHO# muHe 0,3 MIla mpu 150C. Kak nu3sMeHHUTCS aBiieHue,
ecnu mmHa Harpeetcs 10 500C?

5) IMox xakuMm aaBiacHHEM B cocya BMecTUMOCThIO 5%10-3 M3 mMoxkHO mpu Temmnepatype 270C
cobpats CO2 maccoii 0,022 kr?

3a1aun Ha BBIBOJ XUMHUYECKUX (POPMYIT:

6) BeiBecTu mpocteiiinyio GopMmyny GTopuaa allOMUHUS — KaJids, €CIIH B HEM COJCPKHUTCS
27,46%K , 19,02%Al, 53,52 %F.

7) U3 0,462r nuputa monydeno 1,77t cynbdara 0apust. Onpeaennre coaepKanue cepol B MUPUTE
U ero GopMyiry.

Pacyersl mo xumudeckuM (popMmysiaMy ypaBHEHHSIM C UCTIOJIh30BAHUEM MTOHITHIA: MOJIb, TIEPEX 0T
OT KOJIMUECTBA BEILIECTBA K Macce U 00paTHO, 00BbEMHAsI U MOJIbHAS JIOJIU:

8) BoruuciuTh nporentHoe coaepkanue (ropamaruta Cas(POs)2*CarF2 u npumeceii B
XHOMHCKOM pyne, ecnu B Helt 30% okcuaa docdopa (V)

9) Ilpu nporyckaHUKM CEPHUCTOTO ra3a 4epe3 pacTBOp €AKOro Kaius oopazosaioch 1o 0,1 Mosiro
cpenHeit u kucioit conu. Kakoit 00bem raza ObUT IPOITYIIEH Yyepe3 pacTBop?

3aoanus onsa camocmosamenvuol pabomol:

1. ITnotHOCTH Ta3a 1O BOJAOPOAY paBHa 22. OnpeaenauTh IIOTHOCTD Ta3a o XJIOpY.

2. Kaxoii 06beM 3aanmarot 6,02*10% aTomoBs azora npu H.y.?

3. Ckonbko aToMoB a3ota B 2,8 i1 okcuna azora (I1I) (1.y.)?

4. Cxonbko mutpoB Bogopona (20°C u 100 kIla) Beraenutcs mpu B3aumozenicteuu 165 r Fe ¢ 1
kr 30%-oro p-pa HCI? Ckonbsko rpammoB HCI He Boiier nmpu 3ToM B peakiuio?

5. U3 1,568r xene3noil pyapl moidyduiu ocaaok ¢ocpopmonubaara cocraBa P20s5*24MoO3
Mmaccoii 0,427r. KakoBo conepxanue pocdopa B pyae B MpoLEHTaxX?

6. 5 mu Bosmopoaa coxriu ¢ 10 mur Bo3ayxa. [locne cropanust 00bEMOB Ta30B COCTABHII 8,7 MIIL.
KakoBa oObemHas 107151 KUCIOPO/a B BO3yXe, B3sITOM i ropeHusi? KakoBa ero MoyibHast 107151
B BO31yxe?

7. BemectBo comepxut 75,76% MbImbsika U KucaopoAd. [Im1OTHOCTE mapoB Mo BO3AYXY STOTO
BemectBa 13,65. KakoBa ¢opmyinia 3TOoro coenuHeHus?

Jlumepamypa:

1. T'nunaka, H.JI. O6mas xumus [Tekct] : yue6. mocobue st By3oB / I'muaka H. JI. ; mon
pen. B. A. TlonikoBa, A.B. babkoga. - 18-¢ u3n., nepepad. u gom. - M. : FOpaiir, 2011. -
C. 18-54.

2. T'munka, H.JI. 3agaun u ynpaxkHeHus mo oOmeid xumuu [Tekct]: yued. mocobue nms
By30B / H.JI. I'nmunka; nox. pea. B.A. Pabunosuua, X.M. PyOunoii. — U3xa. ucnp. — M. :
Wnrerpan-Ilpecc, 2011.- C. 8-22.

3. Caraiinaunas, B.B. O6mas xumus [Tekcr] : y4e0. mocoOue Ansi CTyI. HEXHM. CIICIl.
By3oB / aBt.-coct. B.B.Caraiimaunas; M-Bo oOpa3oBanuss W Hayku PO,
Mypm.roc.rymManuT.yH-T. — Mypmanck: MITYVY, 2011. — C.5-25.

Ilpakmuueckoe 3anamue Ne2

Tema: Xumuueckue pacuemol.

Pacuémut no ¢opmynam xumuueckux coeouHeHuil.



Inan:

1. Ilepexomp! OT Macchl U 00BEMA BEIIECTBA K KOJMYECTBY BEIIECTB @ U 00pAaTHO IpU
HOPMaJIbHBIX M HECTAHJAPTHBIX YCIOBHSIX.

2. OnpezneneHue MOJIIPHBIX MAcC ra3000pa3HbIX BELIECTB 110 OTHOCUTEIbHON INIOTHOCTH
ra3oB U II0 ypaBHeHUIO MeHeneeBa — Knanelpona.

3. OnpeneneHue KoJIMYeCTBAa CTPYKTYPHBIX €IMHUIl BELIECTBA B €r0 HaBECKe WM OObEME.
4. MonbHbIE ¥ O0bEMHBIC OTHOILICHHS BEIIECTB B YPABHEHHSIX XUMHUYECKUX PEAKIIHUH.

5. BeiBog ¢GopMysn XMMHUYECKHX COCAMHEHHUH IO JaHHBIM O €ro KOJWYECTBEHHOM COCTaBe.

Bonpocwr ons obcyarcoenus:

1. OTHOCHTENBHBIC aTOMHBIE M MOJICKYJISIpHbIE Macchl. MoJIsipHasi Macca BEIIeCTBa.

2. ®opMynbl  ONpEIeNieHUs] KOJIMYECTBAa BEIIECTBA IO M3BECTHBIM JAaHHBIM O Macce
BEIECTB, O0OBEMAax Ta30B MpPH HOPMAJIbHBIX W HECTAHNAPTHBIX YCIOBHSX, a TaKXKe
KOJIMYECTBE CTPYKTYPHBIX CIWHUI] BEIIECTBA.

3. CrenctBus u3 3akoHa ABOTapO.

4.MaccoBasi 10y 3J€MEHTa B COCAMHEHUSX.

5. YpaBHECHUST XMMUYECKHX PEAKIMN KaK OTPa)KCHUE 3aKOHA COXPAHCHHS MAacChl BEIIECTBA.

3aoanus ons camocmosmenvrHou pabomoi:
1. Kakoif 06séM npu H.y. 3aiimyr 6° 10?2 atomoB Momekymsaproro azota Na ?
2. HWcxonms M3 MOJNBHOW Macchl yriepoja OnpeAenuTe aOCONIOTHYI0 Maccy aToMa yriepoja
B rpaMMax.
3.  Boposomopon comepxkut 78,26 % Gopa. ITpu masnennn 99,0 kIla u Temmepatype 20 ° C
9,2 r aToro rasa 3aHuMaroT 00bEM 8,2 11. Onpenenuts GopMyTy COSAMHEHUS.
4. UYepe3 pactBOp, coiepxamuii 7,4 r ruapokcuaa kaibiwms, nponyctwu 3,36 1 CO 2,
B3STOTO TIPM HOPMAJBHBIX YCJIOBUsX. Haiftm o0O0miyro Maccy coneif, oOpa3oBaBIIUXCS B
pe3yibTaTe peakluu.

Pacuemul no xumuueckum ypagHeHusAM.
Tnan:
1. BpruucnieHusi, CBsI3aHHBIE C TEPEXOJOM OT KOJMYECTBA BEIIECTBA K €ro Macce W 00beMy
ra3o000pa3HbIX COEAUHEHUH U 00paTHO.
2. BeruncneHus ¢ MCNoiib30BaHUEM MOCTOSTHHOM ABOTaipo.
3. Bbluncienuss mo ypaBHEHHUSM XUMHUYECKUX PEaKIUd, €CIH OJUH U3 PearcHTOB COACPKHUT
TIPUMECH.
4. BprauciieHus 1o ypaBHEHUSIM TTOCIIEA0BATENbHBIX PEeaKINii, MapauIeIbHbBIX PEaKIni
5. BbluncneHus KOJIWYECTBEHHOTO COCTaBa Ta30BBIX CMECE, €CliM B HHX MPOTEKaloT
XUMHUYECKHUE PEaKIIUU.
6. BeraucneHus ¢ yaeToM MpakTHYeCKOTrO BBIXOA MPOTYKTA.
7. BbrunciaeHus] KOJIMYECTBEHHOTO COCTaBa CMECH BEIUIECTB MO M3BECTHBIM KOJIMYECTBEHHBIM
JAHHBIM O MIPOJYKTAX PEaKIIUH.
8. BeruncneHus no TepMOXUMUIECKIM YPAaBHEHUSIM.

IKeueanenm. 3aKoH IKGUGATEHM08.
Ilnan:
1. Xumudeckuil S5KBUBAJICHT JIEMEHTA B COCTUHEHUSX;
2. XUMUYECKHE YKBUBAICHTHI CIIOKHBIX BEIIECTB; OCHOBHBIE pacueTHbIe (pOpMYIIbL;
3. Beruncnenus Ha OCHOBE 3aKOHA SKBUBAJCHTHBIX OTHOIICHUH;
1) konuyecTBO BeliecTBa SKBUBAICHTOB (Nows. (A));
2) MoJIIpHasi Macca SKBUBAJICHTOB BemecTBa: D(A);
3) 00beM SKBUBAJICHTOB BemIecTBa: Vs, (A);
4) 3aKOH 3KBUBAICHTHBIX OTHOMIeHUH: m(A)/m (B)=2(A)/3(B)



Bonpocul 0ns 06cyacoenus:

1. Kak ompenensiercss MoJisipHasi Macca 3KBUBAJICHTOB: AJIEMEHTa B coeAMHEHUU A,Bs; okcuna
A20g; kucnorsel HaB; ocroBanust A(OH)s; conmu AaBg;

2. Kak cBs13aHbI MeXTy cOO0U MOJISIpHASI 1 HOPMaJIbHAS KOHIICHTPAIUU?

Pacuemuvie 3a0avu:

1) OpunakoB nu skBuBasieHT xpoma B coefauHeHusix CrClz u Cr(SO4)3. OTBeT moaTBepauTe
pacueramu.

2) Ha BoccranoBnenue 1,8 r okcuma mertauia uspacxomoBanu 833 mu Ho (H.y.). HaiiTH
SKBHUBAJIEHTHBIE MACChl METaJlJIa U OKCHJIA.

3) ConeprkaHue MBIIIbSKA B JBYX Pa3HBIX OKCHIAX €ro paBHO 65,2% u 75,7% COOTBETCTBEHHO.
KakoBbl BeMUYMHBI SKBHUBAJICHTHBIX MAacC MBIIbsIKa B 3TUX okcugax? CocTaBUTh (GOpMyIbI
OKCH/IOB.

3adanus Onst camocmosmenvHol pabomoi:

1. Boeruncnure momsipHyro Maccy skBuBajieHTOB H3POs mpu peakuusx obmeHa, B pe3ysibTare
KoTopbix obpasytorcst: a) NasPOs; 6) Na,HPO4 ; B) NaH2PO4

2. Omun u3 merawoB rpynnsl 11 A Tlepuonndeckoit cucTeMbl 2IEMEHTOB Maccoit 2,25 T npu
B3aUMOJICHCTBUHU C COJITHOM KUCIOTOH BbITecHseT 6,01 11 Bogopoma npu 20°C u 1,013-10° Ia.
Haszosure meram.

3. I'uppun metamna coaepxxut 4,76% Bomopona. Paccunraiite MOMSpPHYIO MacCy SKBHBAJICHTA
MeTaJljia U Ha30BUTE METaIL.

Jlumepamypa:

1. TI'munka, HJI. O6mas xumus [Tekcr] : yue6. mocobue ans By3oB / ['munka H. JI. ; mox
pen. B. A. IlonkoBa, A.B. baGkosa. - 18-e u3zn., nepepa6. u gom. - M. : FOpaiir, 2011. -
C. 18-54.

2. T'munka, H.JI. 3agaun u ynpaxkueHus mo oOmeit xumuu [Tekct]: yued. mocobue s
By30B / H.JI. 'nmunka; nox. pea. B.A. Pabunosuua, X.M. PyGunoii. — U3xa. ucnp. — M. :
Wnrerpan-Ilpecc, 2011.- C. 8-22.

3. Caraiinaunas, B.B. O6mas xumus [Tekcr] : y4e0. mocobue AN CTyI. HEXHM. CIIEIl.
By3oB / aBT.-coct. B.B.Caraiinaunas; M-Bo oOpasoBanusi u Hayku PO,
Mypm.roc.rymanuT.yH-1. — Mypmaunck: MITYVY, 2011. — C.5-25.

IIpakTnueckne 3ansaTus Ne3

Tema: CTpoenue aroma. Xummnueckasi CBA3b.
Inan:
1. DnexTpoHHas KOH(MUTYpalUsl dJIeMEHTA.
2. Kondurypauun atoMoB B BO30YKJI€HHOM COCTOSIHUH.
3. BaneHTHbIE BO3MOXXHOCTH aTOMOB OJHOTO M TOTO K€ BJIEMEHTA. DJIEKTPOOTPULIATEIBHOCTD
aTOMOB.
4. KBaHTOBBIE UHKCIIA.
5. Buapl xumuueckot cBA3H. XapaKTEPUCTUKU CBS3H.
6. Kpucrammimaeckue pererky.

Bonpocul 0ns 06cycoenus:

1. JlaliTe XapaKTepUCTHKY KBAaHTOBBIX YMCEJ COCTOSIHUS HJICKTPOHA.

2. Onumute Gopmynry opoutanu ¢ kBaHTOoBbIMH unciamu: N=3; 1=0; m=0. Moryt au ObITH
opbutanu npyroii GopMBI TIPU JaHHOM N?

3. Kak mpoucxomut Sp-, Sp2-, sp° — rubpummsarms? IIpuBemTe IpHMepEI.

4. YTo TaKOe «CUTMa» U «IH» - CBsA3b? Kak OHM BO3HHKAIOT?

5. Kaxas u3 KoHQUTrypaIuii 3IeKTpOHHBIX 0605104eK BO3MOKHa: 257, 2p°, 3, 2d3, 3d*?, 2p8?

6. Kakue TuIbl KpUCTANTHYECKUX PEILIETOK BaM M3BECTHBI?



7. Kakue pakTopbl BIUSAIOT HA TPOYHOCTh XUMHUYECKON CBSI3U?
8. Kakoe BiusiHME OKa3bIBalOT BOJOPOIHBIC CBSI3M HA TEMIIEPATYPy KUTICHUS )KUKOCTEH?

3adanus onst camocmosmenvHol pabomoi:

1.

2.

10.

Kakue opOuTamu aTtoMa 3aroJIHAIOTCSA 3JeKTpoHamu pasbiie: 4d wam 5S; 6S mmm Sp?
[Touemy? HanumuTe 37eKTPOHHYIO (POPMYITY aroma 3JIEMEHTa C MOPSIKOBBIM HOMEPOM 43.
Hanumure sneKkTpoHHbIE (OPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIME HOMepamu 15 u 41.
Ckouibko cBOOOHBIX 0-0pOuTasell y aTOMOB MOCIIEIHEr0 SJIeMeHTa?

Hanumure 5mekTpoHHbIe (hOPMYJIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBEIMH HOMepaMu 16 u 27.
YeMy paBeH MaKCHUMAaJbHBIA CHUH P-3JIEKTPOHOB Yy aTOMOB IEPBOro U d-3J€KTPOHOB Y
aTOMOB BTOPOTO JIeMeHTa?

CKONbKO M Kakuhe 3HA4YeHHs] MOXET MPUHUMATh MAarHUTHOE KBAHTOBOE YHUCIO My Mpu
opourtansaoM yucie 1= 0,1,2 u 3? Kakue 351eMEHTHI B IEPHOANYECKON CHCTEME Ha3hIBAKOT S -
p-, d- u f-anementamu? I[lpuBeauTe MPUMEPHI.

Pacnipenenute 31eKTpoHBI aTOMa Cepbl MO KBAHTOBBIM sueiikaM. CKOJIBKO HECHapeHHBIX
AJIEKTPOHOB MMEIOT €€ aTOMbl B HOPMAJIbHOM U BO30YKJIEHHOM cOCTOsHUAX? UeMmy paBHa
BaJICHTHOCTh CEPbl, 00YCIIOBJIEHHAs HECIIAPEHHBIMU 3JIEKTPOHAMU?

Urto Ha3bIBaIOT AekTpuueckuM MomeHToM aunoins? Kakas uz monexkyn HCl, HBr, HI umeer
HanOobmmid MoMeHT qunoiis? [louemy?

Kakyro XxuMudeckyo CBs3b Ha3bIBalOT MeTaymnueckoi? KakoB mexaHusMm ee oOpa3oBaHMs,
OTBET IOSICHUTE Ha KOHKPETHOM IPUMEPE.

Kakyro xumuueckyro CBs3b Ha3bIBalOT BOAOPOAHONH? Mexay MoJeKylaMH KaKMX BELIECTB
oHa oOpasyercsa? Ilouemy H20 u HF, umest MeHblIyI0 MOJEKYJISAPHYIO Maccy, IUIABATCA U
KHUIIAT P O0Jiee BRICOKUX TEMIepaTypax, YeM UX aHajIoru?

Kakwue anektponsl aToma 60pa y4acTBYIOT B 00pa30BaHMM KOBAJICHTHBIX cBs3ei? Kak meton
BaJIeHTHBIX cBs3el (BC) 00bsCHSIET CHUMMETPUYHYIO TPEYroiibHyI0 (hopMy Moisiekynsl BF3?
Kakue kpuctamimueckue CTPYKTYphbl Ha3blBalOT MOHHBIMU, aTOMHBIMHU, MOJIEKYJISIPHBIMH U
MeTaymmueckuMu? KpucTtanibel Kakux BEIIECTB: aiMas, XJIOPH HaTpus, TUOKCU yriepoaa,
LIUHK — UMEIOT YKa3aHHbIE CTPYKTYpPbI?

Jlumepamypa:

1. TI'munka, H.JL. OOmas xumus [Tekcr] : yue6. nocobue s By3os / ['munka H. JI. ; mox
pen. B. A. IlonkoBa, A. B. babkoga. - 18-e u3a., nepepa0. u gon. - M. : FOpaiit, 2011-10.
- C.57-154.

2. TI'muaka, HJI. 3amaum m ynpakHeHust mo obmed xumuu [Tekct]: yueb. mocodue s
By30B / H.JI. I'nunka; nox. pen. B.A. Pabunosuua, X.M. PyOunoii. — U3xa. ucnp. — M. :
Wurerpan-Ipece, 2011. — C. 37-63.

3. Caraiinaunas, B.B. O6mas xumus [Tekcr] : y4e0. mocoOue st CTyI. HEXHM. CIICIl.
By3oB / aBT.-coct. B.B.Caraiimaunas; M-Bo oOpa3oBanuss W Hayku PO,
Mypm.roc.rymanuT.yH-T. — Mypmanck: MITYVY, 2011. — C. 54-62.

[Ipaktrueckoe 3anstue Ne 4
Tema: OCHOBbI XMMHU4€CKOH TEPMOAUHAMMKH.

Ihan:

1. OcHOBHBIE OHATUS XUMHYECKON TEPMOAMHAMUKH.

2. 3akoH I'ecca u ero cieacTBus.

3. Kputepuu camonpou3BoIbHOTO MPOTEKAHUS POIIECCOB.

4. TepmonuHaMUKa MPOLIECCOB PACTBOPEHUS T'a30B, KUAKOCTEH U KPUCTAJUIMISCKUX BEIECTB B
BOJIE.

5. Pemenne pacdeTHbIX 3a1a4.

Bonpocwl 0na konnekmugrno2o o6cyscoenus:



1. Yemy paBeH TeruioBor 3PPeKT XUMUIECKOH peakuu?
2. Kakue ypaBHEHHS peakiiii Ha3bIBAIOT TEPMOXUMUICCKUMHU?
3. UTo Ha3BIBAIOT CTAaHIAAPTHON SHTAJIBIIMEH 00pa3oBaHus BellecTBa?
4. Coopmynupyiite 3akoH ['ecca. Chopmynupyiite cnencTBus u3 3akona I'ecca.
5. KakuM COOTHONICHHEM CBSI3aHBI YHTAJIBINS, SHTPOIUs U dHeprus [ mo6oca?
6. Ilpu KaKuX YCIOBUSX XHMHUYECKUE PEAKIIUHU MPOTEKAIOT CAMOTIPOU3BOIHHO?
Pacuemuvie 3a0avu:
1. Ha ocHOBaHWM CIPAaBOYHBIX JaHHBIX PACCUMTANTE CTAaHIAPTHHIC W3MCHCHUS SHTAJBIINH B
KKIOW U3 CIACAYIONINX XUMHUYECKUX Peakiuii (peaBapuTeIbHo moaoepure KodGPuImeHTsr):
a) ZnS )+ O2(r) = ZnO¢r) +SO2(T)
6) AgNO3(m) =Ag(m + NO2r)+ O2(r)
2. Tlo TepMOXMMHUYECKOMY ypPaBHEHHUIO pAacCUMTAWTE CTAHIAPTHYIO SHTAIBIHIO 0Opa3oBaHUs
MIPOJYKTOB:
ANOyr) + Oz + 2H200k) = 4HNO3(x), AH © 298 = -256 kJIk.
3. Ompenenure BO3MOKHOCTb MPOTEKAHUS PEAKIIUU MPU CTAHJIAPTHBIX YCIOBHUSX.
P20s(1)+H20(x)— O2(r)+PH3(T)

Jlumepamypa:

1. T'munka, HJL. O6mias xumus [Tekct] : yue6. mocobue s By3oB / ['munka H. JI. ; mon
pen. B. A. [lonkosa, A. B. babkosa. - 18-e uzna., nepepab. u goi. - M. : FOpaiir, 2011-10.
- C. 166-204.

2. TI'munka, HJL. 3amaum m ynpaxkueHust mo obmed xumuu [Tekct]: ydeb. mocobue s
By30B / H.JI. I'munka; mox. pea. B.A. PabunoBuua, X.M. Py6unoii. — U3a. uctp. — M. :
Wurerpan-Ilpecc, 2011. — C. 66-94.

3. Caraiinaunas, B.B. O6mas xumus [Tekcr] : y4e0. mocoOue Hisi CTyI. HEXHM. CIICII.
By3oB / aBr.-coct. B.B.Caraiimaunas; M-Bo oOpa3oBanuss u Hayku PO,
Mypm.roc.rymanuT.yH-T. — Mypmanck: MITYVY, 2011. — C. 63-71.

[TpakTueckoe 3anstre Ne 5
Tema: KuneTuka XuMMYeCKHX PeaKIUid.
Ilnan:
1.OcHOBHbBIE TOHITHSI XUMUYECKON KUHETHKH.
2.CxopocTh XUMHYecKol peakunu. KoHCTaHTa CKOPOCTH peakiuu.
3. Xumuueckoe paBHoBecue. [Ipuniun Jle-Illarense.
4. Pemenue pacyeTHBIX 3ajau.

Bonpocul ons konnekmusnozo obcyscoenus:

1.YT0 Takoe CKOPOCTh XMMUUYECKON PEaKIMM U OT KaKUX (paKTOpOB OHa 3aBUCHUT?

2.YTo Ha3bIBAIOT KOHCTAHTOM CKOPOCTH pEaKIMU M KaKOB (PM3UYECKUI CMBICI 3TOW BETMUUHBI?
Kaxue gakTopsl BAMSIOT Ha Hee?

3.KakoBa 3aBUCUMOCTb CKOPOCTH PEAKIUU OT TEMITEPATYyphI?

4.Yto Ha3bIBaeTCs TEMIEpaTypPHbIM KOd(PPHUIMEHTOM CKOpocTH peakiuu? Kakue 3HaueHHs OH
MOXET UMETh?

5.YTo Ha3bIBaIOT KOHCTAHTON XUMHUYECKOro paBHOBecHs? OT Kakux (hakTOpOB OHA 3aBUCUT?
Kakue QaxTopbl BIMAIOT HA COCTOSHUE XUMHUYECKOro paBHoBecus? ChopMmynupyiite mpuHIUI
Jle-lllaTense.

Pacuemmnule 3a0auu:

1.Kak m3mennrcs ckopocts peakiu 2NO + Oz — 2NOg, nmpoTtekaroieil B 3aKpbITOM COCY/IE,
€CITU JIaBJIeHHUE YBEIUYUTH B 4 pa3a?

2.Kak Bo3pacTeT CKOpOCTb peakiMM IpH MoBbiieHnu Temieparypsl or 50 no 100 °C, ecnu
TeMIepaTypHblid K03 puiueHT paBeH 27



3.B Kakylo CTOPOHY CMECTUTCSI XUMUUYECKOE PABHOBECHE IIPU U3MEHEHUH TEMIIEpaTyphl U
AABJICHUA B CIICAYIOIIUX ClIy4dasaX:

a) 2H20 < 2H + Oy, AH°® >0

6) O2+ 2CO « 2COg, AH °<0

4. Kak BIMSET HAa PABHOBECHE CUCTEM IOBBIILICHUE JABICHUS? TEMIEPATYPHI?

a) 2503 < 2502 + 02, AH°>0

0) N2 + O2 < 2NO, AH°>0
5.HanmmuTe BbIpa)kKeHHWE KOHCTAHTHI PAaBHOBECHUS CHCTEMBI, IPEABAPUTEIHLHO PACCTAaBUB
K02 (pPUITUEHTHI:

NH3z + O2 <> NO + H20(uap)
Kakum 006pa3oM MOXHO CMECTHUTH PABHOBECHE ATOM CHCTEMBI BITPaBO?

Jlumepamypa:

1. T'munka, H.JI. O6mas xumust [Tekcr] : yue6. mocobue mis By3oB / ['muuka H. JI. ; moxg
pen. B. A. Tlonkosa, A. B. babkoga. - 18-e u3z., mepepad. u norm. - M. : FOpaiir, 2011-10.
- C. 166-204.

2. T'munka, H.JI. 3agaun u ynpaxkHeHus mo oOmeit xumuu [Tekct]: yueO. mocobue nms
By30B / H.JI. I'munka; nox. pen. B.A. Pabunosuua, X.M. PyOunoii. — 1U3xa. ucop. — M. :
Wnrerpan-Ilpecc, 2011. — C. 66-94.

3. Caraiinaunas, B.B. O6mas xumusa [Tekcr] : y4e0. mocobue Aisi CTyI. HEXHM. CIIEL.
By3oB / aBT.-coct. B.B.Caraiinaunas; M-Bo oOpasoBanusi u Hayku PO,
Mypm.roc.rymanut.yH-1. — Mypmanck: MITYVY, 2011. — C. 73-90.

[Ipaktuueckoe 3anstue Neb6

Tema: Kosim4yecTBeHHBIH COCTAaB PACTBOPOB.
Iinau:
1. CmocoObl BbIpaX€HHsS COCTaBa pacTBOpPA: MaccoBas OIS PAaCTBOPEHHOTO BEIECTBA;
MOJISIpHAsE JOJi1 PACTBOPEHHOIO BEIIECTBA U PACTBOPUTENS; MOJSIpHAs KOHLEHTpAIUs
PacTBOPEHHOTO BEIIECTBAa (MOJIIPHOCTH); MOJISIPHAs KOHIIGHTpAllMs IKBUBAJICHTOB BEIIECTBA
(HOpMaNIbHOCTH); 00OBbEMHAs JI0JI B TA30BBIX PACTBOPAX
2. PacTBOpUMOCTH BEIIIECTB.

Bonpocul 0ns 06cycoenus:

1. Twumnsl pacTBOPOB, UX KOMIOHEHTHI.

2. Tunpatel u conbBaThl (KPUCTAIUIOTUIPATHI).

3. CrocoObl BBIpaXEHHS COACPIKaHUS PACTBOPEHHOTO BEIIECTBA B PACTBOpE: MaccoBasi JOJI,
MOJISIpHAsl JOJsI, MOJIApHasl KOHIIEHTpAIWs, 00beM W IUIOTHOCTh PAaCTBOPOB (pacyeTHBIC
opmybr);

4. Ormpenenenue pacCTBOPUMOCTH BEIIECTBA.

5. 3aBHCHMOCTb PaCTBOPHUMOCTH ra3a OT JIaBJICHUS.

Pacuemnvie 3a0auu:

1. Cxonbko rpamMMOB coiu 1 Bofbl coaepkutcs B 800r pactBopa 12% NaNO3z?

2. Ckombko rpamMoB Na2SO4x2H20 cnemyer pactBopuTh B 250T BOABI TS MTOTyYSHHS

pacTBopa, cozepkaiiero 5% 6e3BogHON comau?

3. Cxonbko rpaMmmoB 10%-oro pactBopa H2SO4 nmoTpedyercs a1t 0OMEHHOT0 B3aMMOICHCTBHS €

100 M 13,7%-ro pactopa Na2COs (mnotnocts=1,1451r/cm*)?

4. Ckonbko MumumMeTpoB 96%-Hoil cepHOIl KHCIOTBI HEOOXOIUMO B3STh JUIs IPUTOTOBJICHHUS 2

10,5 M pactBopa?

5. Beruucnure pactBopumocts Ba(NOs)2 B Boae mpu 20 °C, eciut B 545 T pacTBopa HUTpaTa

Oapust mpu ITON TemIeparype coaepkutcs 45 r conu.

6.Berancnute MaccoByro gomo KoSOs u ero koaddunment pactsopumoct, eciu ripu 0 °C 50 r

pactBopa coaepxar 3,44 r cynbdara Kanus.



Jlumepamypa:

1. T'nmnaka, H.JI. O6mas xumus [Tekcr] : yue6. mocodue s By30oB / I'muaka H. JI. ; mox
pen. B. A. IlonkoBa, A. B. badkosa. - 18-¢ u3 ., nepepad. u mom. - M. : FOpaiirt, 2011-10.
- C.205-230.

2. D'munka, H.JI. 3agaun u ynpaxsHeHus no oomeit xumuu [Tekct]: yued. mocodue ais By-
30B / H.JI. I'munka; mox. pen. B.A. PabunoBuua, X.M. Pyounoii. — U3n. ucnp. — M. : UH-
terpan-IIpecc, 2011. — C.95-110.

3. Kusses, JI. A. Heoprannueckas xumust: yueOHuk s OakanaBpoB [Tekcr] / 1. A. Ku s-
3eB, C.H. Cmapsirun - 4-¢ u3na. - M. : FOpaiit, 2012. — 591c.

4. Caraiinaynas, B.B. O6mas xumus [Tekct] : yue6. mocobue mjist CTy[. HEXHM. CIIeIl. BY-
30B / aBr.-coct. B.B.Caraiinaunas; M-Bo o0Opa3oBanuss W Hayku PO,
Mypm.roc.rymanuT.yH-T. — Mypmanck: MITVY, 2011. — C.45-48.

[IpaxkTnueckoe 3anstue Ne7
Tema: MoHHBIE peakuMu B pacTBOpax.

Inan:

1. PacTBOpHI 31eKTpoauTOB. CUIbHBIE U CJIA0blE 3JEKTPOIUTHI.

2. OCHOBHBIC TIOJIOKECHHUS DIICKTPOJIUTUICCKON TUCCONMANNU AppEeHHYyCa.
3.3akoH pazbaBnenuss OcTBaibaa.

4. AKkTUBHOCTh HMOHA. MloHHas cuia pacTBopa.

5. Nonnoe mpowusBeneHue Bojabl. BomopoaHblil moka3aTensb.

6. KorcranTa u creneHb THIPONIH3A.

7. IIpousBeneHrue pacTBOPUMOCTH.

Bonpocul 0ns 06cyscoenus:

1. CunbHble U crnabble 3TEKTPOITUTHI.

2. CtenieHb U KOHCTAHTa AMCCOLIUAINH.

3. YpaBHEHUS MOHHBIX peaKkIuii OOMEHa: MOJIEKYJISApHBIC; TIOJHBIE MOHHBIC; COKpalleHHBIE
VOHHBIE.

4. Ciiyyan HEOOpaTUMBIX peakinii oOMeHa ¢ 00pa30BaHHEM: MaJOPACTBOPUMBIX BEIIECTB,
MaJIOIUCCOLMUPYIOIUX BEIIECTB, Ta3000pa3HbIX BEIIECTB WU JIETYYHX COEANHEHUM.

5. NonHble peakyy ¥ HalpaBJIeHUE X MPOTEKaHMUSL.

6. YcnoBus IpOTEKAaHUS PEaKINii B paCTBOPAX AIIEKTPOIIUTOB.

7. YrpaxHeHMs B HallMCAHUU YPABHEHUI MOHHBIX peakiuii oOMeHa, ypaBHEHUH r'MApoIn3a
BOJHBIX PacTBOPOB COJIEH.

3aoanus onsa camocmosamenvHol pabomoi:
1.CocTaBbTe ypaBHEHUS PEaKIMii B MOJICKYISIPHOM U MOHHOM BUJIE:

a) P.Os+ Ca(OH), — 3) FeClz + NaOH—
06) ZnO + H3PO4 — H) CaO + CO2 —

B) Sn(OH), + NaOH — k) SO3 + Ca(OH), —
r) Sn(OH)2 + HCl — 1) Pb(NO3z)2 + KCI —
1) NaHCOz + HCI — M) SO2 + H20 —

2.Kakoe wu3 BemectB: NaCl, NiSOs, Be(OH),, KHCO3z B3auMouelCTByeT C pacTBOPOM
THJIPOKCUIA HATpHsl. 3alMIIUTe MOJCKYISPHbIE W HOHHO-MOJICKYJISIPHBIC YpPaBHEHHS JTHUX
peaKuuid.

3.CocTaBbTe  MOJIEKYJIIPHBIC ~ yPaBHCHHS  pEaKIUii, KOTOpPbIE  BBIPAXKAIOTCS  HOHHO-
MOJICKYJISIPHBIMHA YPaBHCHHUSIMU:

a) Fe(OH)s + 3H* = Fe®* + 3H,0;

6) Cd?* + 20H = Cd(OH);;



B)H"+ NO =HNO .
2 2

4.CocTaBbTe MOJIEKYIISIPHBIE U HOHHO-MOJIEKYJIAPHBIE YPABHEHHUS THAPOJIM3a COJIEN:
a) NaHCO3z 6) K3SiOs ; 8) BaCl2 ;1) Na2SOs.

Jlumepamypa:

1. T'munka, H.JI. O6mas xumust [Tekcr] : yue6. mocobue mis By3oB / ['muuka H. JI. ; moxg
pen. B. A. [lonkoBa, A. B. babkosa. - 18-e u3x., nepepa0. u gom. - M. : FOpaiit, 2011-10.
- C.231-263.

2. D'munka, H.JI. 3agaun u ynpaxkHeHus no oomei xumuu [Tekct]: yued. mocodue ais By-
30B / H.JI. I'munka; mox. pen. B.A. PabunoBuua, X.M. Pyounoii. — U3n. ucnp. — M. : UH-
terpan-Ilpecc, 2011. — C.111-138.

3. Caraiinaunas, B.B. O6mas xumus [Tekct] : yue0. mocodOue ajis CTyI. HEXHM. CIICIl. BY-
308/ aBr.-coct. B.B.Caraiimaunas; M-Bo oOpa3zoBanuss u Hayku P®,
Mypm.roc.rymanut.yH-1. — Mypmanck: MITYV, 2011. — C.13-30.

4. Menp, E.C. Yka3zanus Kk KOHTPOJbHBIM U JIaOOpaTOPHBIM paboTaM Mo o0IIel u Heopra-
Hudeckor xumuu [Tekct]: yue6. meroa. mocobue / E.C. Menn; M-Bo oOpa3oBanus PO,
Mypwm.roc.nen.yu-t — Mypmanck, 2004. — 68 c.

[TpaxTrueckoe 3anstue Ne§

Tema: OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIE MPOLECCHI
Inan:
1. Tumbl OKUCAUTENBHO- BOCCTAHOBUTENbHBIX peakuuit (OBP): wmexmonexymnspHas;
BHYTPUMOJIEKYJIIpHASL, PEAKLMs AUCIPONOPLIUOHUPOBAHUS/
2. Ponw cpenpt B OBP: pa36op nmpumepoB OBP u moxbope ko3¢ GuieHToB ypaBHEHUIH
METOJIaMU JIEKTPOHHOI'O M 3JIEKTPOHHO-MOHHOTO OanaHca:
3.OKHCIHUTETBHO-BOCCTAHOBUTEIBHBIN TIOTEHITHAI.
4. KoHcraHTta paBHOBecHs, €€ CBA3b CO 3HAYEHUSIMU OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
MOTEHIINAJIOB.
5.BinusHue pa3nuuHbIX  (AKTOpPOB Ha  BEJIWYMHY  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHOIO
MOTEeHIIMAJA.
6.Hanpasienne peakunii OKACICHUA-BOCCTAHOBIICHUSI.
7.27eKTpOSIN3 KaK pa3HOBHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

Bonpocut ons 06cysrcoenus:

1.0co0eHHOCTH MPOTEKaHNUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.
2.Mexanu3msl peakuuiit OBP.

3.YpaBuenue HepHucra.

4. Brmustaue pH pacTBopa Ha BETMUMHY OKHCIHTEIHHO-BOCCTAHOBUTEIHHOTO IMTOTCHIINAIIA.
5.PaccumTaiiTe KOHCTaHTy paBHOBecMs M djc peakuum: Pb* +Zn —Zn?*+ Pb mpu
KOHIIEHTpaIHsAX HoHoB ZN?* u Ph?* 0,01 moms/m.

E =-074EF FE =-0,13 B

&1‘2+ P-h‘2+

3aoanus onsa camocmosamenvHol pabomoi:
1.TToxOGepute KOIPPUIUSHTH B YPABHEHHUSIX METOJAMHU 3JICKTPOHHOTO M AJIEKTPOHHO-HOHHOTO
Oananca:
A. Ag + HNOs, xonu. —
Ag + HNOs3, pazo. —
Mg + HNOs3, kon1. —
Mg + HNO3 paz6. —
Mg + HNOgs, ouens pazb. —
b. NaOH +S = Na;S+NazSOs
BaCrO4 =BaO +Cr,03 +0O



Na>SO3 + KMnOs +KOH = Na S04 + KaMnO4 +H20

FeSO4 + KMnOs+H2SO4 = Fez(S04)3 +MnSO4 + K2SO4 + H20
B. MnOs +H* +NaCl —  Clz + Mn®* +H,0 +...

Cr(OH)s)" + Bra + OH — CrO4* +Br +H,O+ ...

Cr¥* + S;08” + H,0 — Cra07% + SO% +H + ...

NaOH +S — NazS+Na,SO0s +....

AgCl+ Mn?* +OH" — Ag+ MnO(OH); + ClI- + H,0

SnCl; +H,0; +H* +CI" — SnCl4 + H,O+....
2. Tlpu 3neKTposu3e KakuxX pacTBOPOB COJICH MEHSIETCS peaKilysi Cpeibl y aHO/a; Y Karonaa?
3. B kakoif moclenoBaTeIbHOCTH paspspkaroTcs noHsl MetamioB NiZt, Zn?* Pb?*, Ag" npm
3JIEKTPOJIM3€ BOJHBIX pacTBopoB? [louemy?
4. Dnextponmu3 pactBopa CuSOs4 MpOM3BOAUTCS C MEIHBIM aHOJOM, COACPIKALIMM HPUMECH
cepebpa. Oxucnsarorcs i oba Mertaiuia Ha aHoje? CocTaBbTe€ YpaBHEHHUS IIPOLIECCOB,
MPOUCXOJIAIINX Ha ANEKTPOIAX.
5. Hanummmure ypaBHEHHs peakiyii KaTOJHOTO W aHOJIHOTO IPOLECCOB, MPOTEKAOIIUX TPH
AIIEKTPOJIM3E CIAEAYIOIIUX BEIIECTB C rpa)UTOBBIMH JIEKTPOIAMHU:
a) Ca(NO3)2 - pactBop;
6) NaOH — pactBop;
B) H2SO4 — pactBop;
r) KNOs3 - pacmias;

Jlumepamypa:

1. T'muaka, HJI. O6mas xumust [Tekcr] : yue6. mocobue mis By3oB / ['muuaka H. JI. ; mox
pen. B. A. Tlonkosa, A. B. babkoga. - 18-e u3z., mepepad. u norm. - M. : FOpaiir, 2011-10.
- C. 264-299.

2. TI'munka, HJI. 3amaum m ynpaxkueHust mo oOmeld xumuu [Tekct]: yueb. mocobue s
By30B / H.JI. I'nunka; noa. pen. B.A. Pabunosuua, X.M. PyOunoii. — U3xa. ucnp. — M. :
Wnrerpan-Ilpecc, 2011. — C. 139-168.

3. Caraiinaunas, B.B. O6mas xumus [Tekcr] : y4e0. mocobue ANl CTyI. HEXHM. CIIEIl.
By3oB / aBT.-coct. B.B.Caraiinaunas; M-Bo oOpasoBanusi u Hayku PO,
Mypm.roc.rymanut.yH-1. — Mypmanck: MITYVY, 2011. — C. 18-27.

4. Kusses, JI. A. Heopranuueckas xumusi: yueOHuK i OakanaBpoB [Tekct] / 1. A. Ka s-
3eB, C.H. Cmapsbiru - 4-e uzg. - M. : FOpaiir, 2012. — C.194-213.

5. Mens, E.C. Ykazanusi kK KOHTPOJIBHBIM U JTAOOPATOPHBIM paboTaM 1o oOIIel U Heopra-
Huuyeckor xumuu [Tekct]: yue6. meton. mocobue / E.C. Menb; M-Bo obpazoBanusi PO,
Mypm.roc.ien.yH-T — Mypmanck, 2004. — 68 c.

[Tpaktuyeckoe 3ansaTue Ne 9
Tema: O0masi XapakTepuCTHKA HEMETAJLI0B.

Inan:

1.Bogopon B mpupoje. [lonyuenue Boopoaa — 1abopaTopHbie U MPOMBIIIUICHHBIE METO/IBI.
du3nyecKrue 1 XUMHUYECKHE CBOMCTBA Boopoaa. [Ipumenenue Bogopoaa.

2. Ilepokcun Bonopoaa. dusnyeckue u xumudeckue cBoiicta. [lpumenenue.

3.Kucnopon B mpupone. XapakrepucTuka coctaBa Bosayxa. llomydenue, dpusmdeckue u
XMMHYECKHE CBOMCTBA KUCIopoaa. O30H.

4. Ou3nYecKue U XUMHUYECKHE CBOMCTBa cepbl. [Ipumenenue cepbl. CepoBOAOPO, MOTYyUEHHE,
¢du3nuecKue U XMMHYECKHUe CBOICTBa, mpuMeHenune. Cynb(ub.

5. Okcuasl cepbl. CepHucras kuciora. CepHas kuciiota. @u3nyeckre 1 XMMUYECKUE CBOMCTBA.
[Tonyyenue u npuMeHEHHE.

6. ['ayorensl, X COSTUHEHHUS, COCTaB, CBOMCTBA.

7. Kucnopoacoaepxauiyge cOeAMHEHHS raJoreHoB. @u3n4eckre 1 XMMUYECKUE CBOMCTBA.



Bonpocwi 0ns konnekmusnozo 0ocyscoenus:
1. Kakue BemecTBa Ha3bIBalOT AJUIOTPONHBIMU  BUIOW3MEHEHUSMH, aJIOTPOIHBIE
BUJIOM3MEHEHHSI KHCIIOPO/Jia U CEPbl BaM U3BECTHBI? MOXKHO JIM CUUTATh XUMHUUYECKOM peakiueit
MpeBpalieHHe OJHOT0 AJIOTPOITHOTO BUAOU3MEHEHHUS B Apyroe?
2. B uem BbIpakaeTcs ydyacTHE KHCIOPOZA U TaJIOTEHOB B OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuusix?
4. Tlepeuuncnure 1a00paTOpHbIE CIOCOOBI OTYYEHUS KUCIOPOAa, BOJIOPO/A.
5. Ilouemy HaOmOaeTCsl pe3Koe pas3auuyve B CBOWCTBAaX BOABI U IEpPOKCHIA BoAopoja?
OOBsicHHUTE, B KAKHUX CITy4dasiX MEPOKCHI BOAOPOAA MOKET MPOSIBIIATH OKHCIUTEIbHBIC H B KAKUX
BOCCTAHOBUTEIJIbHBIE CBOMCTBA.
6.Kakne coenuHeHHsI cepbl MOTYT BECTH Ce€0Sl B XMMHYECKHUX PEAKLHUAX KaK BOCCTAHOBUTEIH?
Kakwue coeqrHeHUs cepbl MOTYT BECTH Ce0s B PEaKIHUAX KaK OKUCIUTENN?
8. MOKHO 1T CEpOBOJIOPOTHYIO BOJTY HA3BaTh CEPOBOIOPOAHON KucaoToit? [Touemy?
Mo’kHO 111 XJIOPOBOOPOA Ha3BaTh kuciaoToi? [louemy?
9. IMouemy okcua cepsl (IV) 1 cepHECTAs KUCIOTa MOTYT MPOSBIIATh KaK OKHCIHUTEIbHBIC, TaK
Y BOCCTaHOBUTEJbHBIE CBOWCTBA?
10. ITepeuncaute criocoObl MoMyueHuUs (JaOOPATOPHBIE U IPOMBIIILIICHHBIE METO/IbI) FAJIOT€HOB.
11. 3akoHuMTE ypaBHEHUS PEAKIIUA:
F, + KCl= Cl +Kl=
F2 + NaBr = Brz + Kl =

Hanummure ypaBHeHUs peakiinii B MOJIEKYJISIPHOM U HOHHOH (opMax.
Pacuemmnvie 3a0auu:
13. Cmech a30Ta U KHCIIOpPOia UMEET OTHOCUTEIBHYIO IIIOTHOCTH 10 Bojopoay 15,5.

Brrancnute MOJSIPHYIO JTOJTIO KHCIOPOAa B CMECH.

3aoanus onsa camocmosamenbHol pabomol:

1. Mansr BemectBa Hz, Oz, Zn, HCI, CuO. CocraBbTe ypaBHEHHS MATH PEAKIIUN BO3ZMOYKHOTO
B3aUMOJICMCTBUS ITUX BEIIECTB APYT C APYTOM.

2. Kakyto poinb — OKUCIUTENS WM BoccTaHOBHUTENS — UrpaeT H2O2 B crieqyromieit peakiuu:
KMnO4 + H202 + H2S0O4 — MnSO4 + Oz + K2SO4 + H20
CocraBbTe ypaBHEHUS METOIOM AJIEKTPOHHOTO OaliaHca.

3. CocTaBbTe ypaBHEHUS PEaKIUi, C IOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTE CIICIYIOIIHE
MIpEBpaIlCHHUS:
NaH—Na—H>—CaH>—NH3—NH4Cl—>N>—CazN>—NH3

4. K okcuny cepsl (IV), maccoit 3,2 r, 1o6aBunu Kuciopos, Mmaccoit 2,4 r. Beruucnure
00BEMHYIO JIOJIF0 OKCHJIa CEPHI B MOJTYyYEHHON Tra30BOI CMECH.

5. B consHolt kcnoTe pacTBOPUIIM MarHuii, Maccoi 6 r, u IMHK, Maccoii 6,5 r. Onpenenute
00beM BOJOPO/Ia, U3MEPEHHBIN MPHU H.Y., KOTOPBIA BBIIECTUTCS TIPU ITOM.

6. Harmummre ypaBHEHUS peakinii, C TOMOIIBI0 KOTOPBIX MOYXHO OCYIIIECTBUTE CJICIYIOIIHE
MpeBpallCHUS:

a) S — SOz — H2SO3 — Na;SO3 — SOz — S;

0) H2S04 — SO, — SO3 — H2S04 — NaxSOs4 — NaCl,

B) Na20—NaBr—NaCl—Cl,—»KC103—KCl-KOH—H>

7. I'azoBast cMech cocTOUT U3 Kucnopoza (2,24 m) u okcuaa cepsl (IV) (3,36 1). O6bembI
ra3oB MPHUBEICHBI K H.y. PaccunTaiite Maccy cMecH.

8. [110THOCTP TaJIOT€HOBOIOPO/IA IO BO3AYXY paBHA 4,41. OnpenenauTe MIOTHOCTh 3TOTO rasa
10 BOJIOPOJ1Y U Ha30BUTE €TO0.

Jlumepamypa:
1. Kuszes, JI. A. Heoprannueckas xumusi: yueOHUK Ui OakanaBpoB [Tekcr] [/ J1. A.
Kusze, C.H. Cmapepirus - 4-¢ uza. - M. : FOpaiit, 2012. — C. 332-515.



2. I'muuka, H.JI. O6mmast xumus [Teker] : yae6. mocobue mist By3oB / ['muuaka H. JI. ; mox
pen. B. A. IlonkoBa, A. B. babkoBa. - 18-¢ u3z., nmepepad. u mon. - M. : IOpaiir,
2011-10. — C.342-528.

3. I'munka, H.JI. 3agaun u ynpaxuenus no oobmei xumun [Tekcr]: yueb. mocobue s
By30B / H.JI. I'nunka; nox. pen. B.A. Pabunosuua, X.M. Pyounoii. — U3n. ucnp. — M.
: Uarerpan-Ilpecc, 2011. — C.192-221.

[Tpaktuyeckoe 3anstue Ne 10
Tema: O0masi XapakTepucTHKA MeTaJJIOB.

Inan:
1. DnekTpoHHOE cTpoeHue MeTaioB. Kpucraninueckoe CTpOeHHE METaIOB.
2. du3nuecKkue U XMMHUYECKHUE CBOMCTBA METAJIJIOB.
3.ITonyyenue MetaiioB. CIijiaBbl.
4. Metauibl IJ1aBHBIX OJITPYIIIL.
5. ANIOMHHHH M XpOM, HaXxOXJIEHHE B MpPUPOZE, MONydeHHe, (PHU3MUECKUEe U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE.
6. MeTtasl TOOOYHBIX TOATPYIII.
7. JKenes3o, HaxoXAeHUE B MpPUPOJE, MOIydYeHHUe, (PU3NYecKre U XUMHUECKUE CBOMCTBA,
IIPUMEHEHHE.
8. DieKTpoHHOE CTpOCHUE, (PU3HMUECKUE CBOWCTBA HEMETAILIOB.
9. XumHueckue cBOMCTBAa HEMETAJJIOB U X COCTUHEHUH.

Bonpocul ons konnekmusnozo obcyscoenus:

1. Harmmmre 35eKTpoHHYIO (POpMYITy HATPHS, KAJBIUS, AIFOMUHUS, MEJIH, )KeJe3a.

2. Cnenaiite BBIBOJ 00 OTHOIIIEHUU MEAH K KOHIIEHTPUPOBAHHBIM U pa30aBIEHHBIM KHCIOTAM B

CBSI3U C €€ MOJIOXKEHUEM B JIEKTPOXUMUYECKOM Py HANPSHKEHUH.

3. MoxHo mu runapokcokapoonar meau (I1) mepeBect cHoBa B cynbdat mean (1), HanumuTe

YpPaBHEHUE ATON PEaKIUU.

4. Hamumwure ypaBHEHUS pEaklMH, XapaKTepU3YIOIUX XUMHUECKHE CBOWCTBA IIETOYHBIX

METaJIJIOB.

5. OxapakTepu3ynTe XUMHUYECKHE CBOMCTBA MArHUSI, KaJIbIIUS.

6. Kakue coenunenns Ha3biBatoTcs amporepubiMu? Kak nokazath ux aMm(poTepHOCTh?

7. OxapakTepuzyhuTe XUMHYECKHE CBOWCTBA COEAMHEHUM KHCIOpoaa, azora, docdopa,

yriepoa.

8. Harmmmmre ypaBHEHUsI peakIyii, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIIETYIOIIHIE
IPEBPAILCHUS:

Na — NaOH — NaCl — NaOH — Na

Fe—FeSOs—Fe2(S04)3—Fe(NO3)3—Fe(NO3),—Fe(OH)3— —KFeO2,—Fe(OH)s

Ca—Ca(OH),—CaCO3—Ca(HCO3);—CaCO3—CaO—Ca(OH),——CaCl,—Ca

3aoanus ons camocmosamenbHoU pabomul:
1. Hammmure ypaBHEHUS peakivi, MPOTEKAIOIINX MPU JIEKTPOIM3€ BOJHOTO pacTBOpa 1
pacriaBa Opomua kanus. Kakue BemecTBa MOXHO MOTYyYUTh TTPH ATOM?
2. JIonUIIMTe CXeMbI TeX peakIii, KOTOPbIE MPOTEKAIOT MPAKTUYECKHU JI0 KOHIIA!
a) Li + H20 —
6) NaOH (u36.) + H3PO4 —
B) Na20 + SO2 —
r) NaOH + BaCI2 —
1) LiOH + CuSO4 —
3. C IOMOIIIbIO KaKUX PEaKIIUH MOYKHO OCYIIIECTBUTE CJICAYIOIINE TPEBPAIICHHUS:
KCl - KOH — KHS — K2S — KNO3.
Hamnumure ypaBHEHUS peakiyii B MOJIEKYJISIPHOW U HOHHOM popMmax.



4. Harpuii moiy4aror 3JeKTpOIM30M paciuiaBa XJIOpUIa HATPuUs, a Ui OJyYeHHs YUCTOTO
JKeJe3a MCIOJb3YIOT 3JIEKTPOIIU3 BOJHOTO pacTBopa cynbgata xxenesa (II). Hanumure
yYpaBHEHUs peaKIUii, MPOTEKAOIINX MPH 3TUX MPOIeccax.

5. IIpu B3auMOACHCTBUY IICIIOYHOTO METaJlJIa, Maccou 4,6 1, ¢ oioM oOpaszyercs HOAuI,
maccoit 30 r. Kakoii menodnoit metamt ObUT B3SIT 7Sl peaKiiuu’?

6. CKOJIBKO TEXHHYECKOro IMHKA, coaepxamero 4% mnpumeceil, u ckoiabko 30% comnstHOM

KHCJIOTHI moTpedyercs s mpurotoBieHus 50 kr 45% pactBopa xiopuia uHKa?

7.  CKOJBbKO IMHKA M CEPHON KHCIOTHI MOKHO TMOJYyYUTh M3 1 T UHKOBON 0OMaHKH,

conepxamiet 85% cynbduna nuHKa?

8. Kakoii momkHa ObITh peakmus cpenasl B pactBope Hutpara meau (11)?

Jlumepamypa:

1. Kusses, [. A. Heopranndeckas xumust: yaeOHuk as 6akaaBpoB [Tekcr] / JI. A. Ku -
3eB, C.H. Cmapsirus - 4-¢ uza. - M. : FOpaiit, 2012. — C. 261-308.

2. T'munka, H.JI. O6mas xumus [Tekct] : y4e0. mocobue mist By3oB / 'muaka H. JI. ; mox
pen. B. A. Tlonkosa, A. B. babkoga. - 18-e u3z., mepepad. u norm. - M. : FOpaiir, 2011-10.
— C. 530- 633.

3. T'munka, H.JIL. 3amaun u ynpaxHeHus mo obmei xumun [Tekcr]: yued. mocodue ais By-
30B / H.JI. I'munka; nox. pen. B.A. Pabunosuya, X.M. Pybunoii. — U3xa. ucnp. — M. : Un-
terpan-IIpecc, 2011. — C.188-192.

JlabopaTopHbIi NPAKTHKYM
B xoae BbInoIHeHUs JIaDOPAaTOPHBIX PadoT 00yUyaronuecs:

1. npuMeHSIOT 3HaHHWE TEOPETUYECKHX OCHOB OOIeH M HEOPraHW4YecKOH XHMHUHU TNpU

peLIeHUH MPUKJIIAIHBIX 3a/1a4;

NPUMEHSIOT Ha MPAKTHUKE METO/IbI IKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS;

U3JIaraloT ¥ KPUTHYECKH aHATM3UPYIOT MOJTydyaeMyro HH(OpMAIIHIo;

IPE/ICTABISIOT PE3YIbTATHI TA0OPATOPHBIX UCCIIEIOBAHN;

OBJIQ/ICBAlOT HaBBIKAMU 0€30MacHOro OOpalleHHs C XHUMHYECKUMH pPEaKTUBAMH,

npubopamu 1 1a00paTOpPHBIM 000PYIOBAHUEM;

6. MOJB3YIOTCS HOPMATUBHBIMU JOKYMEHTAMH, ONPEAEISIOIINMYI OPraHU3alMI0 U TEXHUKY
6e30macHOCTH paboT B 1a0OpaTOPUH.

agrwn

JlabopaTtopHas padota Ne 1

Tema: OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COCAUHEHU I
L]env pabombr — N3y4NTh HEKOTOPHIE XUMUUYECKUE CBOMCTBA OKCHI0B, THIPOKCHUIOB, KUCIIOT,
coJieil ¥ ycIoBUsL HEOOPAaTUMOCTH PEAKIIMHN MEXKy pPaCTBOPAMHU JIBYX BEIIECTB.
Xoo pabompbi:
Th B xuMHuecKoil TabopaTopHH.
[Ipuembl paboThl ¢ XUMHUYECKUM 000PYAOBAaHUEM U PEAKTUBAMHU.
OmeiT 1. B3anMoneicTBrie OCHOBHBIX OKCUIOB C BOIOM.
OmnpIT 2. B3aumo/ieiicTBrE KUCIIOTHBIX OKCHIOB C BOJIOM.
OmnbiT 3. B3aumojenctBue cosei ¢ ocHoBaHUsIMH. [losydeHne HepacTBOPUMBIX B BOJE
THJIPOKCUIOB METAIJIOB U ONPEJEIIEHUE UX XapaKTepa.
OmnpiT 4. B3auMoeiCTBIE KUCIIOT € COJISIMHU.
Omnpit 5. TlonydyeHne cpeqHUX U KUCIIBIX COJIEH.
Ompit 6. [Momyyenue ruapokcuna meau (1) 1 ocCHOBHO¥ cou MeH.
Onpit 7. B3aumojielicTBrE coJieit Ipyr C Ipyrom.



KoHTponbHbIE BOIIPOCHI
1. CocraBbTe ypaBHEHHUS pEAKIUIL:

a) P.Os+ Ca(OH), — 3) FeCls + NaOH—

6) ZnO + H3POs — H)CaO + CO2 —

B) Sn(OH), + NaOH — k) SO3 + Ca(OH); —

r) Sn(OH); + HC1 — 1) Pb(NOz)2 + KCI —

1) NaHCO3 + HC1 — M) SOz + H20 —

e) NaHCOs3 + NaOH — 1) MnO + H,O—

k) Ca(HCOs3)+ NaOH — 0) Mg(OH)2 + CO2 —

2. Tlpu moMoIyM KakuxX peakiMidi MOYHO OCYIIECTBUTh CIEIYIOLIHE MEPEX0Ibl OT OJJHOTO
BEILIECTBA K JIpyromy?

a) Zn — ZnS — Zn0O — (ZnOH).SO4 — ZnO

6) Cu(OH)2 — CuCl2 — ZnClo— ZnOHCl— ZnSO4

B) CO2 —» MgCO3 — Mg(HCOz3), — MgCO3z — MgO

r) C -CO2 - H2,CO3 — BaCO3 — BaCl»

1) MgO — MgCl,— Mg(OH)2 — MgOHNO3 — Mg(NO3):

JlaboparopHas pabota Ne 2

Tema: KuneTnka XuMHU4eCcKNX peakunii. XuMu4eckoe paBHOBeCHeE.
Lenu pabomvl — U3Y4UTh CKOPOCTh XUMUYECKOW PEAKIIUU U €€ 3aBUCUMOCTDb OT KOHIIEHTPAIIHUH,
TEeMIIEpPaTyphl, BBEICHUS KaTallu3aTopa; BEISICHUTH BIMSHUE KOHIIEHTPAIIUHU BEIIECTB Ha CIIBUT
XUMHYECKOTO PaBHOBECHS.
Xoo pabomul:
Omnpit 1. BriusiHue KOHIEHTPAIIUU PEarupyronifx BEIIeCTB Ha CKOPOCTh peakluu
OmnpiT 2. BnusiHue TeMmneparypsl Ha CKOPOCTh peaKluu
Omnpit 3. BrusHue kaTamu3aTopa Ha CKOPOCTh PEaKITUN
OmpiT 4. BriusiHre KOHIEHTPAIMK PEarupyroInx BEIIECTB Ha XUMHUYECKOE PAaBHOBECHE

KoHTpoiibHbBIE BOIIPOCHI
1.Beruncnute, BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh PEAKIMH, IPOTEKaIoIIei B Ta30Boi (dase,
ecnmu TOHU3UTH Temreparypy ot 120 mo 80oc. TemmeparypHbIi KOX(PQPHUIMEHT CKOPOCTH
peakiuu 3.
2.Ilpu 150°c HekoTOpasi peakuus 3aKkaHUYMBaeTcs 3a 16 MHH. NMpUHUMAs TeMIIepaTypHBINA
KO2(PPUIIMEHT CKOPOCTH PEaKIIMU PaBHBIM 2,5, pacCUUTalTe, 4epe3 Kakoe BpeMs 3aKOHUUTCS dTa
peakiusi, ecii mpoBoauTh ee: a) mpu 200 °c; 6) mpu 80 °c.
3.Bo ckonbko pa3 cieayeT yBeTMYUTh KOHIIEHTPAIMIO BellecTBa B2 B cucteme 2a2(r) + B2(T)
=2a2B(T), 4yTOOBI, TP yYMEHBIIEHUN KOHIIEHTpPAIlMU BellecTBa a B 4 pas3a, CKOPOCTh MPSIMOM
peakly HEe U3MEHUIIACh?
4.B KakoM HampaBJIeHWH CMECTUTCS PaBHOBECHUE PEAKIIUU:
Axr) + Boypye> 2AB(y , ecnu naBieHHEe B CHCTEME YBEIHUYUTh B 2 pa3a M OJHOBPEMEHHO
MOBBICUTH Temriepatypy Ha 10 rpamycoB? TemmepaTypHble KOd()PHUIIMEHTH CKOPOCTH MPSIMOU H
06paTHO#1 peakuuii paBHBI cooTBeTcTBeHHO 2 1 3. Kakos 3uak Ah® 3T0if peakmn?

JIaGoparopnas padora Ne 3
Tema: IIpurorosiieHne pacTBOpoOB.

L]enu pabomer — NPUTOTOBJIEHUE PACTBOPOB KUCJIOT U COJIEH pa3TUYHON KOHIEHTPALUU.
Xoo pabompbi:
OmnpiT 1. [IpuroroBieHne pacTBOPOB MPOLIEHTHON KOHIEHTPALIUU.
3amanwue. [IpuroroButs 200r 5-%- HOrO pacTBOpa KapOOHATa HATPUS U3 KPUCTATITUIECKON COIbI
Na2CO3 10 H20 u BofbI.



3aganue. PaccuutaTth MOJSPHOCTH MPUTOTOBJIEHHOIO PACcTBOpPA, HCHOJIb3Ys HANIACHHYIO
MJIOTHOCTb.

Omnpit 2. [IpuroroBiieHre MOJSPHBIX PaCTBOPOB.

3amanue. [Ipurotoputs 250Mm 1M pacTBOpa CONSHON (CEpHOM) KHUCIOTHI M3 PacTBOpA,
HMEIOIIETOCs] B TaOOpaTOPUH.

3aganue. BoIYMCIUTH MPOLIEHTHYIO U MOJISIPHYIO KOHIICHTPALIUM, CPABHUTH BBHIYUCICHHYIO
MOJIIPHOCTD C 33JJaHHOM, YCTAHOBUTb TOYHOCTD BBIMIOJIHEHHUSI OTIBITA.

JlaGopaTtopHas pabora Ne 4
Tema: Peakuuu B pacTBopax 3j1eKTpoauTOB. CBOiicTBA PACTBOPOB CHJILHBIX U CJIa0bIX
3J1eKTPOJIUTOB.
Llenu pabomvr — uU3y4yuTh OCOOEHHOCTH MPOTEKAHUS XMMUYECKUX IPOIECCOB B PACTBOpAx
3JEKTPOJIUTOB; CPABHUTH XUMHUYECKYIO aKTUBHOCTb KUCIOT; M3YYUTh BIIUSHHE OJHOMMEHHBIX
MOHOB Ha HaNpaBJIEHUE AMCCOLHUAIMH CIA0BIX 3JEKTPOIUTOB; U3yYUTh CBOMCTBA aM(OTEPHBIX
AJIEKTPOJIUTOB,;
Xoo pabompoi:
OmpiT 1. Peakiuu, uaymiue ¢ o0pa3oBaHueM HEPACTBOPUMBIX U TPYIHOPACTBOPUMBIX BEIIIECTB.
Omnpit 2. Peakuuu, uaymue ¢ o0pazoBaHUEM €1a00T0 IEKTPOIIHTA.
Omnpit 3. Peakuuu, mpoTekaromniye ¢ 00pa3oBaHueM MallOIUCCOLMUPYIOIIUX BEIIECTB.
Omnpit 4. Peakuuu, uaymue ¢ 00pa3oBaHUEM JIETY4Yero COSAMHEHUS.
Omnpit 5. CpaBHEHHE XUMUYECKON aKTUBHOCTH KUCIIOT.
a) BzaumopeiicTBue CONISHON U YKCYCHOU KHCIOT C MPaMOPOM.
0) BzanMoselicTBre CONSTHON U YKCYCHOM KUCIOTHI C IIMHKOM.
OmnpiT 6. CMeleHre paBHOBECHS AUCCOIMAITUH CIIA00TO SIEKTPOIIUTA.
a) BnusiHue conu crnaboii KUCIOTH Ha CTETIEHb AUCCOIUAIIMHN KUCIOTHI.
0) BrausHue conu cnaboro OCHOBaHUS Ha CTENEHb AUCCOIMAIIMYA 3TOTO OCHOBAHUS.
OmpiT 7. BnustHue conu caboil KUCJIOTHI Ha CTENEHb JUCCOIHAIIMN CUITBHBIX KUCTIOT.
OmnsiT 8. AMpOTEpHBIE 3TEKTPOTUTHI.

KoHTposbHbIe BOIIPOCH
1. Tlo xakoMy MpH3HAKY COTJACHO TEOPUHU DIIEKTPOIUTHUECKOW HCCOIMAIMU BEIIECTBA
KJIacCU(UIIUPYIOTCS HA KUCIIOTbI, OCHOBaHUS U COJIN?
2. Kak BBIYHCIHTH CTENEHb JAUCCOLUUAIMA OMHAPHOTO SJIEKTPOJIM Ta, €CIIA U3BECTHBI KOHCTAHTA
JMCCOLMALIMN ¥ MOJISIpHAst KOHIIEHTpaLUs pacTBopa’?
3. Konuenrpauus kakux moHoB B pactBopax coied KHSO3 u KH2POs Gonbiie n kakux
MeHb1Ie?
4. CocraBbTe HOHHO-MOJICKYJISIPHBIC YPAaBHEHHS CIIEAYIOIINX PEaKIIii:

a) Al2(SO4)3 + Pb(NO3)2 — r) HCN + NaOH —

6) ZnS +HCIl — 1) Cu (OH)2 +NaS—

B) Fe(OH)3+ HNO3 — e) Cu(OH)2 + H.S —

5. CocraBbTe MOJIEKYJISIPHBIE YPaBHEHMS K CJIEAYIOUIUM HOHHO-MOJIEKYJISIPHBIM YPaBHEHUSIM:
a) Pb? + 2I'— r) HCN + OH —

6) Ca® + CO3%— 1) Cu?* + 20H —

8) NH:OH + H* — e) CN" +H' —

6. Kakoif u3 pacTBOpOB IpHU OJAWHAKOBON MOJISIPHOW KOHIIEHTPAILUH COAEP>KUT OOJbIIE HOHOB
CH3COO™: CH3COOH nnu CH3COONa?

7. Kakue  BenMuuHBl  SIBIAIOTCS  KOJIMYECTBEHHOM  XapaKTEpUCTHKOM  Impolecca
NIEKTPOIUTHYECKON nucconmanuu? Kak M mouemMy Ha CTeNeHb JUCCOIMALUU ciaaboro
AJIEKTPOJIMTA BIUSIOT BBEJCHUE B €r0 paCTBOP OJIHOMMEHHOT'O MOHA U paz0aBiieHue pacTBopa’?

8. Kak crocoOHOCTh 3JEKTPOIUTOB K IUCCOLHUAIIMY 3aBUCUT OT BH/1a XUMUYECKOH CBSI3U?

JIaGoparopnas pabora Ne 5



Tema: I'maponus coJieit.

Llenu pabomer — W3Y4UTHh THUAPOIIU3 COJIEH PA3HOTO THUIIA; ONPEAETUTH PEAKLHUI0 Cpelbl MpU
MOMOIIY HWHJIUKATOPOB; U3YYUTh BIMSHHE TEMIEPaTypbl U OTHOCHUTEIBHON CHIIBI 3JIEKTPOJIUTA
Ha CTENEeHb TUIPOIH3a.

Xoo pabomul:

Omnbit 1. Onpenenenue pH npu noMoiy yHUBEPCaIbHOIO MHIUKATOPA.

OmnbIT 2. Peakuust cpesibl pacCTBOPOB COJIEH MPU THAPOIIHU3E.

OmnpiT 3. OOpaTUMBIi (HEMOJIHBIN) THIPOJINA3 COJICH.

Omnpit 4. @akTOpHI, BIUSIOIINE HA CTENIEHb IMIPOJIN3a.

a) Brusinue omnocumenvrotl cunvl s1eKkmpoauma.

0) Bruanue memnepamypeoi.

OmnpiT 5. HeoOpatumblii (MOJTHBIN) TUAPOIU3 COJICH.

KoHTpoiibHBIE BOIIPOCHI
Yrto Ha3bIBACTCS BOJAOPOIHBIM ITOKa3aTeaeM?
Kak n3MensieTcs BelM4urHa BOAOPOIHOIO ITOKA3aTels B KMCIOW cpee? B MIST0YHOM cpeie?
[Touemy OKpacka WHAMKATOpPA U3MEHACTCS P U3MECHCHUU PEAKIIUU CPEIbI?
Kak MOKHO yCHJIUTB TUAPOJIHN3? 3aMEJTUTh THAPOIH3?
Yro mokas3pIBaeT CTEIEHb rUAPOH3a?
Ot kakux (aKTOPOB 3aBHCHUT CTEIICHb THAPOIIN3a?
B xakoii o6iactu Haxoautcs pH BoaHbIX pactBopoB cojeit A1C13, NasPOs, NaHCO3, K»S?
Kakyro peakiuio cpeasl OyayT UMETh Cieayromie pactBopbl coneid: NazS, Zn(NOz)2, KNOs,
CuSOs4, Cra(S04)3? Hduis coseit, MOABEPTraAIOMIUXCS THIPOIHU3Y, COCTABbTE MOJCKYJISIPHBIC U
HOHHBIC YPABHEHUS PEAKIIHiA.

Nk~ wWNE

JlaboparopHast pabota Ne 6
Tema: OKHCIUTENIBHO-BOCCTAHOBUTEIbHbIE PeAKIIHH

Lenu pabomevr — WM3YYIUTh OKUCITHTEIHLHO-BOCCTAHOBUTEBHYIO CITOCOOHOCTh METAJJIOB U UX
HWOHOB.

Xoo pabompi:

OmnpiT 1. OKHCTUTENBHO-BOCCTAHOBUTENbHASI CIOCOOHOCTh METAIIJIOB U MX HOHOB.

OmmiT 2. OKHCTHTENbHBIE CBOMCTBA HoHa Fe3* .

OmmiT 3. BoccTaHOBHTENBHBIE CBOiiCTBA HOHA Fe2* .

Ommit 4. Oxucnenne nouos Cré* mepokcnmoM Bogopoa.

OmnsiT 5. Okncienue noHoB Fe?* nonamu MnOy .

3aaHue: COCTaBUTH IS BCEX pPEaKIUi OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE TMOJYpEaKIINH;
paccuutath JJIC, AG° ¥ KOHCTaHTy paBHOBECHs peaKlWi, HWCHONB3Yys CTaHAApTHBIC
AIEKTPO/THBIE.

KoHTpoiibHbBIE BOIIPOCHI

1. Tumbsl OKUCIUTETHLHO- BOCCTAHOBUTENBHBIX peakiuii (OBP).
2. CraHgapTHBIE OKHCIUTEIBHO-BOCCTAHOBUTENBHBIEC MTOTEHITHAIIBI.
3.HanpasiieHne MpOTEKaHUsl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
4. Ponb cpensl B OBP.
5. TlomGepure kod>D(PUIMEHTHI B YpaBHEHHSX XHUMHUYECKUX METOJAMH DJIEKTPOHHOTO U
3JIEKTPOHHO-MOHHOTO OajaHca:
a) Ag + HNOs, koHu. —

Ag + HNOs, paz6. —

Mg + HNOg, xonm. —

Mg + HNOs3, pa36. —



Mg + HNOs, odens paz6. —
0) NaOH +S = Na:S+Na>SO03
BaCrO4 =BaO +Cr,03 +02
Na>SO3 + KMnO4 +KOH = Na,SO4 + KoMnO4 +H20
FeSOs + KMNnO4+H2S04 = Fez(SO4)3 +MnSO4 + K2SO4 + H20
Na>SO3 + KMnOs +H20 = Na;SO4 + MnO2 + KOH
H2S + KoCr207 + HaSO4 = KoSO4 +Cr(S04)3 + H20

JlaGopaTopHas paborta Ne 7
Tema: KomniekcHble coeMHEHUsI.

Lleau pabomer — TNOAYYUTh KOMIUICKCHBIC COCIMHCHMSI, M3YYHTh MX CBOMCTBA U METOJIBI
pa3pylIeHUs; HAYYUThCS Pa3indyaTh KOMIUIEKCHBIC U JIBOMHBIC COJIH.
Xoo pabompoi:

Omnpit 1. O6pa3oBaHre aMMUAKaTOB MEH.

OmnpiT 2. OGpa3oBaHre aMMUAKaTOB cepedpa.

Omnpit 3. [lonydyeHue coequHEHMs, COAEPIKAILEro B MOJIEKYJIe KOMIIJIEKCHbIE KATUOH U AHHUOH.
OmneiT 4. KoMmmiekcHblE COEAMHEHMS B peaklusx oOMeHa. B3aumopeilicTBue rekcamuaHo-
deppara (I11) xamus Ks[Fe(CN)g] ¢ cynsdatom memm (I1).

Ompit 5. Pa3pyiienne KOMIJIEKCHBIX HOHOB.

OmelT 6. luccounarus JBOMHOM COJIH.

Omeit 7. ducconuanus rekcanuanopeppara (1) xanmus.

KoHTpoiibHBIE BOIIPOCHI
1. Kakue coequHEeHUs Ha3bIBAIOTCS KOMIUIEKCHBIMU?
2. Kakum noHam CBOMCTBEHHA POJIb KOMILIEKCOOOpa3oBares?
3. Kakwue Monekynbl 1 HOHBI SBJISIOTCS TUTaHIaMU (aaaeHaaMu)?
4. VimeeTcs Ji pa3iudue MKy TBOWHBIMU U KOMIUIEKCHBIMU COJISIMU?
5. Kakue KOMITJIEKCHBIE COCTMHEHHUS Ha3bIBAIOTCS OHOPOIHBIMU? HEOIHOPOHBIMHA?
6. Ompenenure BaJICHTHOCTh KOMIUIEKCOOOpa3oBaTeNeH, KOOPAWHAIIMOHHBIE YUCIIA U 3aps bl
KOMIUICKCHBIX NOHOB B COCTUHCHHUSX
[Cd(NH3)4](OH)2; K3[Co(NO2)2]; Cuz[Fe(CN)s].
7. U3 kakux comneit MoxxHO mony4dnuth K3 [Fe(CN)g]? Hamuiure ypaBHeHHE peakiliu.
8. HammmmTe (hopMyTy KOMIUIEKCHOTO COENMHEHHs, cocTosmmero u3 moHos K, Cd?*, CN-.
KoopauHnatyionHoe 4yuciio KaaMus paBHO 4.
9. KoopamnanmonHoe uncio kodansta Co®t (kak KoMIIekcoo6pa3oBartens) paBHO 6. YKakuTe
coctaB KoMIUIeKCHbIX MOHOB B coiaXx CoCls*6NHs, CoCl3*5NH3 u CoClz*4NHs. Hanummre
ypaBHEHUS UX TUCCOLIMALIMU B BOJHBIX PACTBOPAX.
10. KoopaunanuonHoe uwuciao jByxBajieHTHOM wmenu paBHO 4. CocraBbTe (OpPMYIIBI
aMMHAYHOTO Y IIMAHHCTOTO KOMIUIEKCOB JBYXBAJCHTHOW MEIHU, YKAXKHUTE HX BAJICHTHOCTU H
MIPUBEAUTE IPUMEPHI COJIEH, B COCTAB KOTOPBIX BXOIMIN ObI 3TH KOMIUIEKCHBIE HOHBI.

JIaGoparopnas pabota Ne 8

Tema: Bogopoa, kucjiopoa u ux coeuHeHMUS.
L]env pabomul - U3y4UTH CTIOCOOBI MOTYYEHUS M XUMUYECKHE CBOMCTBA BOJAOPOAA KHCIOPOIa U UX
COEMHEHHUI.
Xoo pabomul:
Omprt 1. [Tony4yenue Bomopoa.
OmnpiT 2. BoccTaHOBUTENBHBIE CBOMCTBA BOJOPO/IA.
Omnpit 3. O6pa3oBaHre aKBAKOMITJIEKCOB.
OmnpiT 4. OKUCTUTEBHO-BOCCTAHOBUTEIHHBIE CBOMCTBA MEPOKCH 1A BOJIOPO/IA.
OmnpIt 5. [Tonyuenue kuciaoposa.



OmnpiT 6. OKUCTUTETHHBIC CBOMCTBA KUCIOPOA.

KoHTponbHbIE BOIPOCHI

1.ITpuBeaure Bce criocoObl MOJIyYEHHs KUCIOPOAA U BOJOPOJIa B JIAOOPATOPHUH.
2.Kak u3MEHSIOTCS CBOWCTBa OMHAPHBIX COEIMHEHHUM BOJOPOJA W KHUCJIOpOAa B mepuojne (Ha
npumepe |l mepuoaa) u kak 3Ty 3aKOHOMEPHOCTb MOXKHO OOBSICHUTH?
3.Ha ocHoBanuu oneita Ne 2 onpeaenuTe cOCTaBbl paCTBOPOB IOCIE OKOHYAHUS BCEX PEAKIU,
CUMTasl, YTO BECh MOJYUYEHHBIH KHCIOPOJ MOJHOCTHIO MPOPEAarupoBall, a INIOTHOCTU PacTBOPOB
paBHBI 1 T/MOJTB.
OOmbsicHUTE, TOUEMY JIE]T JIErye BObI?
4. Beruucnute 3HaueHne AG°z98 peaknuii pas3lioKeHHs, KaKoe W3 YyKa3aHHBIX BEILECTB
IIPEANIOYTUTENBHEE NCIIOIB30BaTh IS MOIYYEHHs KHCaopoaa?
2 KClO3 — 2 KCl+3 02 (AH =2 AH’KCI - 2 AH’KCIOs)
NaSOs — 2 Na2S03 + Oz (AH =2 AH NazSOs - 2 AH"NaSO4)

TepmoarHamMUUyecKHe apaMeTpPhl AJIs BEILIECTB:

BEIIIECTBO AH’¢ S” 208
KCIO3 - 391.20 142.97
KCI - 435.85 82.68
NaxSO4 - 1384.00 149.40
NazSOs3 -1090.00 146.00
02 --- 205.03

5. Hammure ypasuenue peakiuu 1o cxeme: NaNO 2 + HoO+ H' = NO3™+...

JlaboparopHast pabora Ne 9
Tema: Cepa u ee coeqHeHUsI.

Llenv pabomei - U3y4uTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA CEpPhl U €€ COeTMHEHUH.
Xoo pabomul:

OmnpiT 1. [Tomy4yeHne niacTUYECKOi Cephl.

Omneir 2. [Tomyuenue u cxuraHue cepoBOAOPOA.

OmsiT 3. [leiicTBHEe cepoBOOPO/Ia HA COIH TXKEJIBIX METALIOB.
OmnbIT 4. BoccTaHOBUTENBHBIE CBOMCTBA CEPOBOJIOPO/IA.

Omnpit 5. [Tonyuenue oxcuaa cepsl (1V) u pactBopeHue ero B BoJe.
OmnpiT 6. CBOMCTBA CEPHUCTOMN KUCIIOTHI.

OmnpiT 7. Pa3baBiieHne cepHOI KUCIOTHI.

OmnpiT 8. [leiicTBre cepHON KHCIOTHI HA METAJUIbI.

OmnbiT 9. KayecTBeHHas peakuys Ha Cyab(aT-uoH.

KOHTpOJILHLIe BOIIPOCHI.
1. Kakue coeTuHEHUS Cepbl MOTYT BECTH CeOsl B XUMHUECKHMX PEAKIMIX KaK
BOCCTaHOBHUTEIN?
Kakune coetuHeHNs CEphl MOTYT BECTH ce0sl B PEAKIUAX KaK OKUCITATEITN?
MO3KHO JIH CEPOBOIOPOIHYIO BOJY Ha3BaTh CEPOBOIOPOIHOMN KKCI0TOM? [Touemy?
HOqCMy OKCH/I CCPbI (IV) " CCPpHUCTAA KUCJIOTA MOT'YT HPOABJIATL KaK OKHUCIWUTCIIBHBIC,
TaK U BOCCTAHOBUTEJIbHBIE CBOIicTBA?
5. OCYIIECTBUTH TIPEBPAIICHHUSL:
a) S — SO2 — H2SO3 — Na,SO3 — SO, — S
6) H2SO4 — SO2 — SO3 — H2SO4 — NaSO4 — NaCl

Mo

~No

Jlabopartopnast pabota Ne 10
Tema: A3ot u pocdop.



Llenv pabompl - U3y4UTh XUMUYECKHE CBOMCTBA a30Ta, (pocdopa u UX CoeTUHEHHIH.
Xoo pabomul:
Omnpit 1. [Tonyuenue amMmmuaka U pacTBOPEHHE €ro B BOJIE.
Omnpit 2. CBoOlicTBa aMMHaKa.
Heiitpanu3zanus ammuaka.
CwMmerienue paBHOBECHS B paCTBOpPE aMMHaKa IpH HarpeBaHUU.
Omnpit 3. CBOCTBA COJICH aMMOHHSL.
4. Bo3roHka xJjopuja aMMOHHUS.
5. Tepmuueckoe pasnoxxkenue kapOoOHaTa aMMOHHUS.
6. KauecTBeHHas peakiiysi HA MIOH aMMOHHSI.
7. TI'maponus cosnelr aMMOHMUSL.
Ormerit 4. [Tonyyenue okcupaa azota (1I).
OmpiT 5. TTonyuenue oxcuaa asora (1V).
Omnpit 6. CBOWCTBA HUTPHUTOB.
OmpiT 7. CBOMCTBA HUTPATOB.
a) OrmpeaesieHUe HUTPAT - HOHOB.
b) PasnoxeHue HUTPATOB.
Omnpit 8. CoticTBa ocdaros.
a) Tumponus pocdaros.
b) PacrBopumocTb pocdaros.
KoHTponbHbIe BOIPOCH
1. OOwscHute Bce HaOmomaeMbple sBJICHMA. HanuwmmTe Bce ypaBHEHHS B HMOHHOW M B
MOJIEKYJISIpHOW (hOpME, a OKHUCIHMTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIMHU - MO METOMY
MOHHO-3JIEKTPOHHOTO OajaHca.
2. OObsCHHUTE BBICOKYIO OJSIPHOCTH MOJIEKYJIBI aMMHAaKa M €r0 CKIIOHHOCTh K JOHOPHO-aKIIeTI-
TOPHOMY B3aUMO/JICHCTBUIO.
3. Kak Bimsier Temriepatypa u AaBiIeHHE Ha MPOIECC CHHTE3a aMMHaKa U3 a30TOBOJJOPOIHOM
cmecu?
W3 HUTPAaTOB KaKUX METAIJIOB MOKHO MOTydnTh NO2?
5. CocTaBuTh ypaBHEHHe peakimH 1o cxeme: PHs + KMnO4 + OH ™ — MnO2 + PO3 ¥ + ...

&

JlaGopaTtopHnast pabota Nell
Tema: MeraJibl

L]env pabomul - N3y4NTh XUMUUYECKHE CBOMCTBA METAJUIOB U UX COEIMHEHUH.
Xoo pabompi:

OmnbiT 1. AMoTepHBIE CBOICTBA AITIOMUHUS.

OmnbIT 2. AM(pOTEpHBIE CBOMCTBA THIPOKCUAA AITFOMUHUS.

Omnpit 3. OTHOLIEHNE MEIN K KUCTIOTaM.

Omnpit 4. Boccranosnenue okcuaa menu (1) yraem.

OnebIT 5. 'uaponus coner Meau.

OmsiT 6. OTHOIIIEHNE IMHKA K KUCJIOTaM U IEI0YaM.

Omnpit 7. [TonyyeHue ruJipokcHia IMHKA U U3YYEHHUE €r0 CBOMCTB.

Omnplt 8. ['naponus coneil HUHKA.

Ompit 9. [Nonyuenue runpokcuna xpoma (1) u n3yuenue ero cBoucTB.
Omerit 10. 'maponus coneit xpoma (111).

OmpiT 11. OkucIUTENbHBIE CBOWCTBA TUXPOMATOB.

Omeit 12. TToyuenne ruapoxcua xenesa (1) u u3ydenue ero cBOHCTB.
Omerit 13. Tonyuenne runpokcuna sxenesa (I11) 1 u3yueHue ero cBoucTB.
OmnpiT 14. T'uaponus coneit sxenesa (111).

KoHTponbHbIE BOIPOCH



=

Kak skcriepuMeHTanbHO T0Ka3aTh, uyTo okcua Meau (1) —ocHoBHOM okcu?
[Mpennoxure criocob momyuerust u3 okcuaa meau (1) ruapoxcumaa memu (11).
3. Cpnenaiite BBIBOJI 00 OTHOIICHUU MEIU K KOHIIEHTPHUPOBAHHBIM U pa30aBJICHHBIM KUCIOTaM B
CBSI3U C €€ IMOJIOKEHUEM B AJICKTPOXHUMUYCCKOM DSy HAIPSDKECHUIA.
4. Kak 0CylmecTBUTh CIENYIONINE IPEBPAILCHHUSL:
4 Zn r NayZnO,
Zn0’ L 7n§ — ZnSQ, — Zn(OH),’
% ZnCly 7 % Zn(NOs),
MoskHO J1 TToSTydeHHBIH ruapokcokapoonar meau (1) mepeBectu cHoBa B cynbdart meau (1),
HAIWIIUTE YPAaBHCHUE ITON pPeaKinu.
5. OcyIecTBUTH CIEAYIONINE TPEBPAIICHUS:

CUSO4———>CU(NOG)2

SN/

Cu(OH), (CuOH),CO,4

N NS

CuCly~————— CuO

N

6. Kakoii qomkHa OBITH peakius cpeabl B pactBope Hurpara meau (11)?

7. Kakoit 06bem 0,5 H. cepHOl KHCITOTHI M3pacxoayercs: Ha peakiuio ¢ 20 r okcuaa meau (11)?

40,625 T cMecH ONMUIIOK ME/IM U IIMHKA 00padoTan COISTHON KHCIIOTOM, B PE3yJIbTaTe YEero

BBIJIETUIIOCH 5,6 11 Bogopoia. KakoB mpoIieHTHBINA COCTaB cCMeCH?

8. CkombKo 5 H. a30THOW KHCIIOTHI H3PACXOyeTCsl Ha peakiuio ¢ 16 r Menu, eciu B mporecce
peaxiuu Boiaensercs okcun azoTa(ll).

9. CKoOJBKO TEXHHYECKOTo IMHKA, coaeprxariero 4% npumeceit, u ckoibko 30% constHOM
KUCJIOTHI oTpedyeTcst ais npurotoBienus S0 kr 45% pactBopa xiopuaa nuHKa?

10. CxoNbKO LMHKA U CEPHOM KHCIOTHI MOYKHO MOJYYHTh U3 1 T IUHKOBOM 0OMaHKH,
conepxamieit 85% cynbpuna nuHKa?

Jlumepamypa

— I'munka, H. JI. O6mas xumus [Tekcr] : yue6. mocobue mnsa By3oB / ['munka H. JI. ; Tlox
pen.A.M.EpmakoBa. - 30-e m3a., uctp. - M. : Uuarerpan-IIpecc, 2004, 2010. - 728 c.

— I'munka, H.JL. 3apaun u ynpaxsHeHus no obuieit xumuun [Tekct]: yueb. mocobue ais By-
30B / H.JI. I'nunka; nox. pen. B.A. Pabunosuua, X.M. Pybunoii. — U3xa. ucnp. — M. : Un-
terpan-Ilpecc, 2011, 2004. — 240 c.

— Caraiinaunas, B.B. O6mas xumus [Tekcer] : y4e6. mocobue i CTyJ. HEXUM. CHEIl. BY-
30B [/ aBr.-coct. B.B.Caraiinaunas; M-Bo oOpazoBanus u Hayku PO,
Mypm.roc.rymanuT.yH-T. — Mypmanck: MITYVY, 2011. — 116 c.

Moayab 2 «KAHATUTHYECKAS XUMUSD)

B xome mpakThueckux 3aHATHUN TpHUMEHsieTCs MPOOJIEeMHOE H3II0KEHHWE MaTepuana,
CpPaBHUTEIBHBIN aHAIHM3, PEIICHHE CUTYallMOHHBIX 3a/ad, paboTa B TpYIIax, BU3YyaJIbHBIC
Mpe3eHTAIlM TEOPETUYECKOTO MaTepuaia, »JJIEKTPOHHBIE O00pa3oBaTeNbHBIE pPECYpCHl; B
MMO3HABATEILHOM JCSITEIILHOCTH MCIOJIb3YIOTCS 0a30BbIe 3HAHUS B 00JIACTH €CTECTBEHHBIX HAYK.

OOyyaromnuecs mpuOOPETaIOT 3HAHUS O CBOMCTBA XUMHUYECKHX CHUCTEM, TEOPETHUECKHX
OCHOBaX Kaue€CTBEHHOTO W KOJMYECTBEHHOTO aHAIM3a; METOJIaX XMMHUUYECKOW HACHTHU(UKAIIIN
BellecTB. B Xoae NpakTHYECKUX 3aHATUNA OOydalIiuecs TMPUMEHSIOT Ha MpaKTHKE
TEOPETHYECKUE OCHOBBI KAUYEeCTBEHHOTO W KOJMYECTBEHHOTO aHAIM3; OCYIICCTBIISIOT
AQHATUTUYECKUE pacyeTbl B PA3JIMYHBIX XUMHUYECKHX CHCTEMax; H3JaraloT U aHaJIUu3UpYyIOT
MoJTy4aeMyr0 WH(POPMAIIHIO.



[TpakTnueckoe 3anstue Ne 1
Tema: [Ipouecchl B rOMOTeHHBIX U FeT€POreHHbIX CUCTEMAX.

Inan:

1. Teopus pacTBOpOB B aHAIMUTUUYECKON XUMHUHU.

2. BomopoaHblii ¥ THIPOKCHIIHBIN MOKa3arenu. Beraucnenne pH B pacTBOpax KHCIOT,
OCHOBaHMUI, COJICH.

3. T'mpponms conei.

4. T'ereporeHHbIC PABHOBECHS B CUCTEME «PACTBOP — OCATOK.

5. IlpousBeneHue pacTBOPUMOCTH.

6. dakTOophl, BIUSIONINE HA PACTBOPUMOCTD.

Bonpocwt 0ns konnexkmuernoco oocysicoenus
1.TTOHATHUSI KOHCTAHTHI M CTETICHH JUCCOLUAIIHH.
2. PacueT KOHCTaHTHI M CTETICHU AMCCOLHUAIIH.
3. Oco0eHHOCTH THAPOIIN3A COJIEH MO KaTHOHY.
4. OcoOEHHOCTH TUIPOIN3A COJIEH 110 aHUOHY.

5. YcnoBus HEOOPATUMOCTH THAPOJIH3A.

6. PacueT cTeneHr U KOHCTAHTHI TUAPOITU3A.

7.

Pacuer PaCTBOPUMOCTH U  IMPOM3BCACHUA PACTBOPHMOCTU IJII MaJlOPaCTBOPUMBIX

COCTMHEHUH.

Pacuemmnvie 3a0auu:

1. Beruucnure crenens aucconuanuu xjaopuaa Hatpus B 0,1 M pactBope.

2. KakoBa mossipaocts 20%-0ii a3oTHOM Kucnotel? (p = 1,115 r/mn).

3.Boruncnute pH 0,3 M pacTBOpa rugpokapboHaTa HATPUS.

4. OnpenenuTs KOHCTaHTY Aucconranuu Kucnotel, ecnu B 0,1 M pactBope cremneHs ee
nucconuanuu 25%.

3aoanus ons camocmosamenbHoU pabomol:

1.

2.

3.

8.

9.

B 0,5 1 pactBopa cogepxurcs 4,1 r CH3COONa. Bpruncnuts pH u crenens ruaponusa
COJIH.

Beruucnute pH pactBopa, nonydennoro cMemenuem 50 mi 0,1 M pactBopa KH2PO4 u 25
mi 0,2M K2HPO4.

Beraucnute, kakoii 00beM pacTBopa HuTpata cepeOpa koHmeHtpammu 40 mr ¢ wmi-1
notpedyercst Al TOJTHOTO OCaXIEHUS XJIOPHI-MOHA, cojaepkamerocs B 1 T ducroro
XJIOpU/Ia HATPHS.

Paccuutate pH pactBopa, momydeHHoro mnpu joGaienuu k 500 mu 0,1 M pacrBopa
XJIOPOBOJIOPOJHOM KUCIOTHI 8,2 T KPUCTAJUIMIECKOTO alleTaTa HaTpusl.

Paccuutare mis 0,1 M pactBopa OeH3zoara HaTpusi KOHCTaHTY ruaponu3a, pH u creneHp
THJIPOJIH3A.

PaccunuTarh paBHOBECHYIO KOHIIEHTpaluio HOHOB Memu, ecnmm B 100 mm  pactBopa
conepxkutcs 0,16 r cynedara meau(Il) 0,6 r ammmaka.

[Tpn Kakol KOHLIEHTpPAIMM THAPOKCHUI-MOHOB OyaeT 00pa30BBIBATHCSA OCAJOK THAPOKCHIA
menu(Il) u3 0,001 M pactBopa [Cu(NH3)4]2+.

Brruucnure crenens aucconuanuu xiaopuna Hatpus B 0,1 M pactBope.

Breruucnure crenens ruaponn3a kapoonara Hatpus B 0,2 M pactBope.

10. Beruucnute pH 0,3 M pactBOpa ruapokapOoHaTa HATpUsI.

Jlumepamypa



2. XaxanmnHa T. 1. AHanutndeckas xumus : yue0. mocooue st 6akanaBpoB [Tekcr]: yueo.
nocobue s cTyn. By30B / Xaxanuna T. U., Hukutunaa H. I'. - 3-e usn., ucmp. u mpom. -
M. : Opaiit, 2014. — C.10-27.

3. OcuoBbl ananmtnyeckoid xumuu. B 2 1. T. 1. [Tekcr] : yueOHUK Ui CTY. U aci. BY30B /
T. A. bomemoBa u np. ; pen. 0. A. 3omnoroB. - 4-¢ u3x., nepepad. u gom. - M. :
W3narensckuit nentp "Axagemus”, 2010. - C. 102-128.

4, Xapuronos, lO. f. Ananutuueckas xumus. AHanmutuka [Tekcr]: ydeOHHK JJIs BY30B : B
2 kH. : KH. 1 : O6mue Teopetndyeckue ocHOBbl. KauecTBeHHbI ananu3 / XaputoHoB FO.
5. - 2-e u3n., ucnp. - M. : Beicn. mk., 2003, 2010. - 615 c.

5. OcHoBbI aHanmuTHyeckoil xumuu. [IpakTudyeckoe pykoBoacTBo [Tekcr]: yuebd. mocodue

JUIs CTYJ. YH-TOB, By30B / B. 1. ®@aneena, T. H. IllexoBuosa, B. M. MBanoB u ap. ; nox
pen. FO. A. 3onoroBa. - M.: Beicn. mik., 2001. - 463 c.

6. OCHOBBI aHATMUTUYECKOW XUMHH : 3a7a4d U Borpockl [Tekct]: yueb. mocobue s B y-
30B / @aneera U. B., Bap6anar 0. A., M'apmamr A. B. ; mox pen. FO. A. 3omotosa. - M.:
Bricmi. mk., 2002. - 412 c.

7. Mens, E. C. PaBHOBecue B pacTBopax 3iekTpoiauToB [Tekct]: yued. mocobue / MeHb
E. C., Mens C. A. ; M-Bo obpa3zoBanusi PO, Mypwm. roc. nen. ua-T. - Mypmanck, 2000.
-T4c.

[IpakTuueckoe 3anstue Ne2
Tema: bydepHbie cucreMsl.

Ilnan:

1. [TousiTre 0 OydepHBIX crcTeMax.

2.IlonsiTre o OydepHOl EMKOCTH.

3.Xo3siicTBeHHOE U OMONOTNYecKoe 3HaYeHNEe Oy(hepHBIX CHUCTEM.

Bonpocul 0ns 06cycoenus:

1. O6mas (aHanUTHYECKas ) U aKTUBHAS KOHIICHTpAIHs?

2. YcnoBHas KOHCTaHTa paBHOBecHs, UX nokaszarenu (pK)?

3. HIkana pH xak Mepa KUCIIOTHOCTH CPEIbl.

4. Pacuet pH B pacTBOpax CHIIbHBIX U CJIa0bIX KUCJIOT U OCHOBaHM.

5. HazoBute npumepsl OypepHbIX pacTBOPOB, OXapaKTepU3yHTe MEXaHU3M UX AEHCTBHUSL.
7. bydepHast EMKOCTb CUCTEMBI?

8. OxapakTepu3yiTe X03IUCTBEHHOE U ONOJIOTHIECKOE 3HAUeHHE OY(PEPHBIX CHCTEM.

9. Brruncnure 0ydepuyro émrocts 10 M pactBopa, copepsxkamiero 0,1 M CH3COOH u
CH3COONa.

10. Berauciute Oydepuyro émkoctsh 30 Mt pactBopa, cogepskaiero 0,1 M NH4OH u NH4CI.

3aoanus ons camocmosamenbHoU pabomul:

1. K 0,5 M pactBopy yKCYCHOM KHCIIOTHI J00aBjieHa XJIOpOBOJOpoaHas kuciora g0 pH=0,5.
Paccunrarh creneHp AMCCONMAIIMM YKCYCHOW KHCJIOTHI M KOHILEHTpALMIO alerar -HOHOB B
MOJIyYEHHOM PacTBOpE.

2. Bydepnsrit pactBop conepxkut 0,5 mMonb/n runpokcuaa aMmonus u 0,25 Monb/n HHUTparta
ammonus. Paccunrtats pH pactBopa. Kak usmenurcs pH storo pactsopa npu go6asneHuu 1 i1 a)
0,2 MOJIb XJIOPOBOAOPOTHOM KUCIIOTHI, 0)0,25 MOJIb THAPOKCHIA HATPHS?

3. K 20 mi 0,1 M pactBopy ammuaka npubasmiu 10 ma 1 M pacTBopa THAPOKCHAA HATPHSL.
Paccuurars pH nomyduennoro pactsopa.

4. bydepnsiit pactBop comepxkuT 0,5 MO/ yKCycHOU KucaoThl U 0,25 MOJIB/J arerTaTa HaTpHsl.
Paccuurate pH pactBopa. Kak nsmenutscst pH npu no6asnennu k 1 autpy storo pactsopa 0,25
MOJIb XJIOPOBOJIOPOIHOM KHUCIIOTHI?



5. Ckonpko rpamm (popMuara Kaiaus HY)KHO TpHOaBUTh K 1 JUTpy 2H. pacTBOpa MypaBbHHOM
KHCJIOTHI, 4TOOBI OTy4niachk OydepHast cMmech ¢ pH paBHBIM 2.

6. Paccuurars 3Hauenune pH B pactBope, noiaydennom npu ciauBanuu 40 mu 0,05 M pacTtBopa
ykcycHo# kucnotel U 20 mu 0,1M pactBopa rugpokcuja kanus. KakoBa cTeneHb I'MApOJIM3a
COJIA B MIOJIy4Y€HHOM pacTBope?

7. Paccuurats pH Oydepnoro pactBopa, momydeHHoro npu ciuanuu 1 n1 0,5 M pactBopa
ruapokcuaa ammonus u 1 i1 0,5 M pactBopa xsopuna ammonus. Kak nsmenurca pH pactBopa
nipu gobasnenun 5 mi 0,5 M pactBopa Xj0poBoAopoaHON KUCIOTH K 50 Mt OydepHoit cmecu.

8. PaccuuTath MOJIIpHYIO PACTBOPUMOCTB (MOJIB/JI) M MAaCCOBYIO PAacTBOPUMOCTH (/1) docdara
6apust B 0,025 M pactBope ocdara HaTpwus.

Jlumepamypa

1. Xaxanmna T. W. Ananutrdeckas xumus : yue0. mocoodue mis 6akanaBpoB [Tekct]: yueo.
nocobue s crya. By3oB / Xaxanuna T. U., Hukutuna H. T'. - 3-e uza., ucnp. u jgom. -
M. : FOpaiir, 2014. — C. 20-24.

2. OcHoBbl anamutudeckoid xumuu. B 2 1. T. 1. [Tekcr] : ydeOHUK IS CTYH. U acIl. BY30B /
T. A. bomemoBa u np. ; pen. 0. A. 3omnoroB. - 4-¢ u3z., nepepad. u gom. - M.
Wznarensckuii nentp "Axanemus”, 2010. — C.129-164.

3. Xapwuronos, lO. . Anamutrueckas xumus. AHanuTHka [Tekct]: y4eOHUK IS BY30B : B
2 xH. : Kn. 1 : Obume Teopernueckue ocHOBBL. KauectBenHbl ananmu3 / Xaputonos lO.
4. - 2-e u3n., ucrp. - M. : Bercmn. mk., 2003, 2010. - 615 c.

4. OcHoBbI aHaIuTUYECKOU XuMuH. [IpakTnyeckoe pykoBoAcTBo [Tekcrt]: yued. mocodue
JUIS CTYJ. YH-TOB, By30B / B. 1. ®aneena, T. H. lllexoBuoBa, B. M. MBanoB u 1p. ; mox
pen. IO. A. 3onoroBa. - M.: Beict. mik., 2001. - 463 c.

5. OCHOBBI aHATUTUYECKOW XUMHH : 337a4u U Bompockl [Tekcr]: yue0. mocobue s BY-
30B / @aneeBa U. B., bap6anat 0. A., 'apmamt A. B. ; oz pex. 0. A. 3onorosa. - M.:
Beicmn. mk., 2002. - 412 c.

6. Mensb, E. C. PaBHOBecue B pacTBopax 3ekTpoiuToB [Tekct]: yued. mocobue / MeHb
E. C., Mens C. A. ; M-Bo o6pazoBanust PO, Mypwm. roc. nen. uu-1. - Mypmanck, 2000.
-T4c.

[TpaxTueckoe 3ansiTue Ne3
Tema: OkHCIUTETbHO-BOCCTAHOBUTEIbHbIE NMPOLECCHI
Ilnan:

1. OKHMCITUTENbHO-BOCCTAHOBUTENbHBIM MOTEHLIUA.

2.KoHcranTa paBHOBecus, €€ CBSI3b CO 3HAYCHUSIMHM OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
ITOTEHIAJIOB.

3.BiusHue pa3nuuHbIX  (AKTOpPOB Ha  BEIWYUHY  OKHCIUTEIbHO-BOCCTAaHOBUTEIBHOIO
IIOTEHIIAANIA.

4.HanpasieHne peakiyil OKUCIEHUSA-BOCCTAHOBIICHHUS.

5.Karainrnueckue peakuuu.

Bonpocul 0ns 06cycoenus:

1.0coGeHHOCTH TPOTEKaHUsI OKUCITUTETHFHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.
2.0OKucIeHHas 1 BOCCTaHOBJICHHAS (hOPMBI

3.OKHUCIUTENBHO- BOCCTAHOBUTEILHOE PaBHOBECHE.

4.Mexanusmel peakuuiit OBP.

5.Ypasuenue HepHucra.

6.CTangapTHBIA U peabHbIN MOTEHIUA.

7.HampaBiieHHE peakiuii OKUCICHUS-BOCCTAHOBJICHUS.

8.BnusHue pH pacTBopa Ha BETUYMHY OKHCIUTEIBHO-BOCCTAHOBUTEIBHOIO OTEHIMAIIA.



9. Bimsinue peakiy KOMIIIIEKCOOOpa30BaHMsI Ha BETMYMHY OKHCINTEIbHO-BOCCTAHOBUTEIHHOTO
MOTEHIMAaNIA.

10. BausiHue MaiopacTBOPUMBIX COSTMHEHUH Ha BETMYMHY OKHCIUTEIFHO-BOCCTAHOBUTEIHHOTO
MOTEHIMANIA.

11.BriusiHue KOHILIEHTPAIlMii OKHCICHHOM ¥ BOCCTaHOBJIEHHOW (opM Ha BeIHMYUHY
OKHCIUTEIHHO-BOCCTAHOBUTEIHHOTIO TIOTEHIINAA.

12. Bnusitaue pH pacTtBopa Ha BETMYMHY OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO MTOTCHIIMAIIA.
13.PaccunrTaiiTe KOHCTaHTy paBHOBeCHs U 37ic peakuuu: Pb** + Zn —Zn?*+ Pb npu
KOHIIEHTpaIHsaX HoHoB Zn?* u Ph?* 0,01 momb/m.

14. Paccuwmraiite 31ekTpoanblii noteHnuan nonypeakuuu ClOs” +8H* +8e = CI~ + 4H,0 npu pH
paBaoM 3 u kouueHrpanusx nouoB ClOs 0,01 momns/n u ClI- 0,005 momas/n. CranmapTHbIiR
AIIEKTPOIHBII TOTEHIIAAI

3adanus Onst camocmosmenvHol pabomoi:

1.PaccumTaiiTe 54C TaIbBaHMYECKOTO 3JIEMEHTA, COCTOSIIETO M3 2 IMWHKOBBIX AJIEKTPOAOB, €CIIH
KoHIeHTparuu cou coctaBisitot 0,1 M y ogHoro anekrpona u 10-4M y apyroro 3nmekTpoja.

2. Paccunraiite KOHCTaHTY paBHOBecus peakiuu: 113+ + Mg—Mg2+ + Ti, eciu —1,37 B, a .

3. Paccumraiite KOHIEHTpanui0 HOHOB MN2+, ecnu 3JEKTPOIHBIA MOTEHIUAN HOJIYPEaKIUU
MnOs— +8H+ +5e = Mn?* + 4H,0 coctapmser 1,261 B, pH = 3, a koHueHTpanus noHoB MnOs—
0,01 moun/m1.

4. Cmemaiu 2 M pactBop K2Cr207, 0,4 M pacteop CrClz, 2 M pacteop HCI u 0,2 M pactBop
Clz. HanmumuTe ypaBHEHHE PEaKIMU U PACCUUTANUTE €€ IJIC

5.BpluncnuTe 3NEKTPOJHBIM MOTeHIMan cepedpa B HacbimeHHOM pactBope Ag.CrOs
[TP(Ag2CrOy4) = 1,12 10-12.

6. Beruucnute 1P AgeS mipu 298 K, ecnu 351eKTpOaHBIN MOTEHIIMAI cepedpa B HACHIIIICHHOM
pactBope Ag2S paBen—0,65 B. .

Jlumepamypa

1. Xaxanuna T. V. Ananutrueckas xumus : yue0. mocoodue ms 6akanaBpoB [Tekct]: yueoO.
nocobue i cTy/. By30B / Xaxanuna T. U., Hukuturaa H. I'. - 3-e u3n., ucrp. u jorm. -
M. : FOpaiit, 2014. - C. 39-42.

2. OcHoBsl ananutudeckoid xumuu. B 2 1. T. 1. [Tekcr] : yd4eOHUK A CTYA. U acil. BY30B /
T. A. bonemoBa u ap. ; pen. FO. A. 3omnoroB. - 4-e u3a., mepepab. u gom. - M. :
Wznatensckuii nentp "Axagemus”, 2010. - C.203-218.

3. XaputoHoB, lO. fI. AHanutuueckas xumus. Ananutuka [Tekcr]: ydeOHMK 1711 BY30B : B
2 xH. : Ku. 1 : O6mue Teopernyeckue ocHoBbl. KauecTBeHHsIii ananus / Xaputonos lO.
A. - 2-e uzn., uctp. - M. : Beicur. mik., 2003, 2010. - 615 c.

4. OcHoBbl aHanuTHUecKOM Xxumuu. [IpakTudeckoe pykoBojacTBo [Tekcr]: yue0. mocodue

JUIsL CTY[l. YH-TOB, By30B / B. U. ®aneesa, T. H. lllexoBmosa, B. M. lBanoB u nip. ; mox
pen. FO. A. 3onoroBa. - M.: Berc. mik., 2001. - 463 c.

5. OCHOBBI aHATUTUYECKOW XUMHH : 3a7a4d U Bompockl [Tekct]: yued. mocobue s B y-
30B / ®aneeBa U. B., bap6anar FO. A., I'apmam A. B. ; mox pen. FO. A. 3onoToBa. - M.:
Breici. mik., 2002. - 412 c.

6. Mensb, E. C. PaBHOBecue B pacTBopax 3ekTpoiuToB [Tekct]: yued. mocobue / MeHb
E. C., Mens C. A. ; M-Bo o6pazoBanust PO, Mypwm. roc. nen. ua-1. - Mypmanck, 2000.
-T4c.

[IpakTruyeckoe 3ansatue Ne 4
Tema: TuTpumeTrpuyecke MeToabI AaHAJIHM3A.
Inan:
1.006mue cBeACHUS O TUTPUMETPHUH.



2.KucrnoTHO-0CHOBHOE TUTPOBAHHUE.
3.OKUCAUTENBHO-BOCCTAHOBUTEILHOE TUTPOBAHKE.
4. TutpoBaHue METOAOM OCAXKICHHUS.
5.KommuiekcomeTpruieckoe TUTPOBAHUE.

Bonpocul 0ns 06cyacoenus:

. OxapakTepu3yiTe npsMble 1 KOCBEHHBIE METO/Ibl TATPOBAHUSI.

. OxapakTepu3yiiTe METOJ OCTaTKOB (0OpaTHOE TUTPOBAHUE).

. Chopmynupyiite 3aKOH S5KBUBAJIICHTOB B aHAJIM3E.

. Touka >KBHBaJICHTHOCTH U METOJIbI €€ YCTAaHOBJICHUS?

. Kakue uHIuKaTopbl IpUMEHSIOT IPU TUTPUMETPHUUECKOM aHanuze?

. OxapakTepu3syite KUcIO0THO-OCHOBHOE TUTPOBAHHUE.

. OxapakTepu3syiite MeTo/Ibl IepMaHTraHaTO- U HOJIOMETPHUH.

. HazoBurte npumepsl UCIoNb30BaHMs IEPMAHIAHATO- U UOAOMETPUU B OIPEIEICHUN XKee3a,
HUTPATOB, AKTUBHOTO XJIOPA.

9. 0,3326 T yacTUYHO BBIBETPUBIIETOCS MAarHus Cyjib(ara renrtaruapaTa pacTBOPUIN B BOJIC U
ortutpoBam 17,29 mn pactBopa OATA ¢ wmonspuoit konumentpamuei 0,1000 moib/m.
Paccuntarh CKOTBPKO MOJIEKYJ BOJBI HpUXOAUTCS Ha 1 Monekymny MarHus cyiabdara B
aHATTM3UPYEMOM KPHCTALIOTHIPATEe U MACCOBYIO JIOJII0 MarHus B oOpasue B %.

10. Beryuciuth MOJSPHYIO KOHIIEHTPAIMIO SKBUBAJICHTAa PacTBOpa HUTpaTa cepedpa, eciu Ha
TuTpoBaHue 36,48 mi1 ero 3aTpadeHo 25,63 M pacTBopa XJiopuaa Hatpus, coaepxaniero 58,00 r
NaCl B 500 mi pactBopa. Paccuntars pAg u pCl B MOMEHT SKBUBAJICHTHOCTH.

coONO O~ WN -

3aoanus onsa camocmosmenvuol pabomol:

1. Cxonbko Haf0 A00aBUTH pacTBopa a30THON KUCHOTHI ¢ TUTpoM 0,006497 1 « mu-1 k 500 mn
pactBopa 310t ke kuciaotel ¢ Tutpom 0,005601 r ¢ mi-1, ytoObl momyuuts Touno 0,1000 H.
pacTtBop?

2. K npoOe, comepxarieil ykcycHyro Kucioty, npub6asinero 40,00 mi pacTBopa T'MJIpOKCHAA
Hatpus (T(NaOH) = 0,003901 r ¢ mn”-1). M30biTOK 1mienoun orTuTpoBaH 19,98 mi pactBopa
cepuoit kuciaotel (T(H2SO4) = 0,004903 r e+ ma”-1). PaccumraTh KOJIMYECTBO TPaMMOB
CH3COOH B mpo6e.

3. IToctpoiite kpuByto TuTpoBanus 25 mi 0,2 H pacTBopa O0eH30iHOI kucnoThl 0,2 H. pacTBOPOM
THJIPOKCHJIA Kayns, eciu nmpubasieno 24,95; 25,05; 25,00 mn memoun. [Togbepure nHAMKATOP.
4. Cxomnbpko % dxene3a coAepKUTCA B cuaepurte, ecau HaBecka ero paBHa 2,000 r. Ilocrne
pacTBOpEHUs B KUCIIOTE pacTBOp pa3baBieH B MepHO# kosioe 10 200 mi. Ha TuTpoBanue xenesa
(1) ma 50,00 mx atoro pactBopa 3arpaunBaercs 22,50 it 0,1 H. pacTBopa MepMaHraHaTa Kajius
¢ Ku =1,922. (Ku - nonpaBouHbli K0O3()PUIHEHT).

5. Cxonbko M 0,05 H. pactBopa Na2S203 nmorpeOyercss Ha TUTpOBaHUE O/, BBIICIUBLIETOCS
nocye npubasnenus n3opiTka KI x 50 Mt pactBopa, B3sTOro U3 MepHoi konosl Ha 500 mi, rae
ObUIO pacTBOpPEHO 2 T CIUIaBa, coxeprkaiero 60 % meau?

6. K pactBopy apcenura Harpus nodasien NaHCO3 no pH = 9 u 25,00 mu 0,0500 H. pacTBOpa
fioma. OcTaTtok Homa Iocie THiaTeasbHOro mepemMermBanus oTrtuTpoBaH 10,20 mur pactBOpa
THOCYIb(aTa ¢ TUTpOM 1o auxpomaty 0,002496r « mi-1 Kakoe Koim4ecTBO TpaMMOB MBIIIBSIKA
HaXOJWJIOCh B UCCIEyeMOM pacTBope?

7. PaccunraTth 0051aCTh CKauKa Ha KpUBOM TUTpoBaHus Fe3+ pactBopom Sn2-+ npu HemocTaTke U
n30bITKE paboyero pactBopa B 0,1 %. MossipHble KOHIIEHTPALMU YKBUBAJIEHTa PAaCTBOPOB COJIEH
’KeJie3a U 0JI0Ba PaBHBI Mex 1y co6oit u coctasisior 0,1.

8. Jlns ompenenenust turpa pactBopa KMnO4 naBecky okcanara Hatpus Na2C204 maccoii
1,3444 r nomectunu B MepHyto konOy Ha 200,0 mi. Ha tutpoBanue 20,00 mi 3Toro pactsopa
3arpayeHo 20,04 wmn pactBopa KMnO4. Paccuutaiite: a) MOJSPHYIO KOHLIEHTPAIUIO
skBuBaienTa KMnO44; 6) tutp KMnO4; B) tutp KMnO4 no Na2C204; r) nmomnpaBOYHBII
koa(durment pactsopa KMnO4.



9. 0,3326 T yaCTMYHO BBIBETPUBIIETOCS MAarHus Cyjib(dara renraruapara pacTBOPHIA B BOJIC U
orrtutpoBanu 17,29 mu pactopa DJITA ¢ monspHoit konuenTparueit 0,1000 mosb/m.

10. PaccuuTaTh CKOJBKO MOJIEKYJ BOJABI MPUXOIUTCS HA 1 Monekyny marHusi cynbdara B
aHAJTM3UPYEMOM KPHCTAUIOTHIPATe U MAaCCOBYIO JIOJII0 MarHus B oOpasue B %.

Jlumepamypa

1. Xaxanmna T. V. Ananutudeckas Xumus : yae0. mocodue nns 6akanaBpoB [Tekct]: yued.
nocobue s cTyn. By30B / Xaxanuna T. U., Hukutunaa H. I'. - 3-e usn., ucrp. u mporm. -
M. : KOpaiit, 2014. - C. 202-264.

2. OcHoBbl aHanmuTH4deckor xumun. B 2 1. T. 2. [Tekcrt] : y4eOHUK 1 CTY/., acll. U Mper.
By30B / H. B. AnoB u u ap. ; pea. }0. A. 3onoros. - 3-¢ u3n., nepepad. u gom. - M. :
Wznarenbckuii nentp "Axagemus”, 2010. - C.30-112.

3. Xaputonos, 0. 5. Ananutudeckas xumus. AHamutuka [TekcT]: yueOHHK ISt BY30B : B
2 xH. : Ku. 2 : KonuvectBeHHblil aHann3. OU3MKO-XUMUYECKHE (MHCTPYMEHTAJILHBIC)
MmeTosel aHanmu3a / Xaputonos 1O. . - 2-e u3a., ucnp. - M.: Beicur. mk., 2003, 2010. -
559 c.

4. OcHoBbl aHanuTHyeckor xumun [Tekcr]: yaeOHUK 1 By30B: B 2 KH.: Ka. 2 MeToabl
xummu4deckoro ananusa / mog pen. FO. A. 3omorapeBa. - 2-e uza., nepepad. u gom. - M. :
Breici. mik., 2003. - 494 c.

5. OcHoBbl aHanmuTH4YecKOM xumuu. [IpakTudeckoe pykoBoAcTBo [Tekcrt]: yued. mocobue
JUIS CTYyJ. YH-TOB, By30B / B. 1. ®aneesa, T. H. IllexoBuosa, B. M. MBaHoB u 11p. ; mox
pen. FO. A. 3onoroBa. - M.: Bercm. mik., 2001. - 463 c.

6. OcHOBBI aHATUTHYECKOW XUMHH : 3a/auu U Bompockl [Tekcr]: yueb. mocobue st B y-
30B / @aneera U. B., bap6anar 0. A., 'apmamr A. B. ; mog pexn. FO. A. 3omoTosa. - M.:
Bricmi. mk., 2002. - 412 c.

[IpaxkTrnueckoe 3ansTue NeS

Tema: PU3HKO-XUMHYECKHE METOAbI AaHAIU3A.
Inan:
1. DnaexTpoXuMHYECKHE METO/Ibl aHAIN3A.
2. Ionstporpadusi.
3. KynoHomerpuueckoe TUTpOBaHHE.
4. CriekTpajibHble METO/Ibl aHAIN3A.
5. XpoMaTtorpapuueckre MeTo/ibl aHaJINn3a.

Bonpocul 0ns 06cycoenus:

1. OxapakrepusyiiTe NOTEHIIMOMETPUUECKUN METO/T aHAIM3A.

2. DIEeKTPObI CPAaBHEHHUS U WHAMKATOPHBIC, HX XapaKTEPUCTHKA.

3. [IpsiMasi MOTEHIIMOMETPUS ¥ TIOTEHIIMOMETPHUECKOE TUTPOBAHNE.

HazoBure o6rnacTu mnpuUMeHEHHs MOTEHIHOMETPHUECKOT0 METO/a, €ro MPEeuMyIIecTBa U
HEJOCTaTKH.

4. OxapakrepusyiTe noisporpapuyeckuii MeTo 1 aHaJIn3a.

5. OxapakTepu3yiTe aMIepoMeTpHUecKoe TUTPOBAHHUE C OJTHUM WHAUKATOPHBIM JIEKTPOJIOM.
6. HazoBute obOnmacTu mpuMEHEHHs MOJIIPOrpapuuecKoro METoJa, €ro NMpeuMyIIecTBa U
HEJOCTaTKH.

7. OxapakTepu3yiTe KyJIOHOMETPHYECKOE THUTPOBAHUE.

8. HazoBure  3akonbl Dapajes, exalye B OCHOBE JAHHOTO METOA.

9. HazoBute 00slaCTM NPUMEHEHHUs KYJTOHOMETPHUECKOTO0 TUTPOBAHMS, €ro NMPEHMYILECTBa U
HEJO0CTaTKH.

10. OxapakTepu3syiiTe  CIEKTpaJbHbIe METObI aHATIHN3A.

11. Knaccuduxanus CrieKTpaJTbHBIX METOOB?.



12. HazoBute 0cOOEHHOCTH a0COPOIIMOHHON MOJIEKYISIPHOM CIIEKTPOCKOTIHH.

13. HazoBute xpomaTtorpadudeckue METOJIbI aHaTU3a.

14. OxapakTepu3yidTe OCHOBHBIE BHIBl XpomaTorpadguu - B TOHKOM clioe, OyMaxcHas,
ocaJiouHasi, HOHHOOOMEHHAsI U ra3oBasi.

15. YeMy paBeH OKUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIN noTeHIaI mapbl H3AsO4/HAsO2 npu: a)
[H+]=1 mounp/n, 6) pH=8. [ns pacuera npunsats [H3AsO4]=[ HAsO2]. B kakom cirydae moiaer
peaKiyst OKHUCICHHS HOIUA-UOHOB JI0 CBOOOJHOTO HOJA, WU B KAaKOM - BOCCTAHOBIICHHS
cBOOOIHOTO HOJIA.

16. Tlocrpoiite kpuByto TutpoBanus 25 mn 0,2 H pactBopa OensoiiHoi kucinotrel 0,2 H.
pacTBOpPOM THUAPOKCUIA Kawsi, eciau mpubdasieno 24,95; 25,05; 25,00 mn menoun. [Togbepure
WHAKATOP.

3aoanus ons camocmosamenbHoU pabomal:

1. Hamucatrp ypaBHEHHs AWCCOLMAIMM KOMIUIEKCHBIX HOHOB M PAacCUUTAaTh PABHOBECHYIO
koHrenrpauuo noHoB nmHka B 0,01 M pacteope [Zn(NH3)4]2+ u B 0,1 M pactBope
[Zn(CN)4]2+. B kakoMm pacTBOpe KOHIIEHTPAIIKS HOHOB LIUHKA OyieT OosbIie?

2. Paccunrtath KoHIeHTpauuio Opomua-uonoB B 0,002 M pacTBope aMMHAYHOTO KOMILIEKCA
cepedbpa [Ag(NH3)2]+,comepxamem 0,005 mMons/1 amMMHaka, KOTOPYIO Hago CO3/aTh, YTOOBI
oOpazoBajicst oca ok Opommia cepedpa.

3. PaccumTars, kak n3MeHurcs noreHuuan cuctembl Hg2+/Hg0, ecu k pacTtBopy, coaepxamemy
0,1 monw/n noHoB pryTH (I11),M100aBUTH TBEpABINA HOMUA Kanmus 10 kKoHIeHTpauuu 0,015 moms/m.
4. Tlpu ananmse Ha pactBop, comepxkammii Co 2+, Cr 3+, Al 3+, Mn 2+ nozeiictBoBain
M30BITKOM THAPOKCHIA Kalusi B TPUCYTCTBHH IEpoKcuaa Boxopona. CocTaBUTH ypaBHEHHS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH 3JIEKTPOHHO-UOHHBIM METOIOM.

5. Tlpu KakoW KOHIICHTpAlUW THUAPOKCUI-HUOHOB OYyJEeT OOpa30BBIBATHCS OCATOK THIPOKCHUIA
menu(Il) u3 0,001 M pacrBopa [Cu(NH3)4]2+.20. K 0,1 M pactBopy HuTpaTa cepelpa,
SBJISIIOIIEMYCSl OJJHUM M3 3JIEKTPOJUTOB B TajbBaHMYECKOM 3JIEMEHTE, KOTOPbIM COCTOMUT M3
napel AQ+/AQJ ¥ CTaHZAPTHOTO BOJOPOJHOTO JJIEKTPOJAa, TNPHOABHIM DKBHBAJCHTHOE
KOJIM4ecTBO cynbhuaa ammonus. YuuteiBas [IP(Ag2S), pemute, OyneT au TPOUCXOIUTH
M3MEHEHHE HalpaBJICHUS TOKa B dIeMeHTe?

6. CocraBbTe ypaBHEHHUS OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUN SIEKTPOHHO-HOHHBIM
METOJIOM, €CIIM Ha pacTBOp cojepkauuii a) nonsl Cr 3+ moaeiicTBoBaTh MEPOKCUAOM BOOPOIA
B IIENOYHOM cpene, 0) monsl Cr207 2- nmoaeiicTBOBaTh MEPOKCUIOM BOJIOPOA B KHCIIOH cpeie.
7. PaccunTarh OKMCIMTEIHHO-BOCCTAHOBUTENBbHBINA moTeHIan cucrembl Cr207 2-/Cr3+ mpu
KOHIIEHTPALlMd MOHOB BOAOPOAA, paBHOM a) 1 Monw/1, 6) 0,1 Moab/1. BO3MOXKHO M OKUCITUTH
XJIOPU/I-UOH U OPOMUI-MOH /10 CBOOOJHBIX FAJIOTEHOB MPU 3TUX 3HAYEHUAX KUCIIOTHOCTU?

8. PaccunrtaTh KOHCTaHTY PaBHOBECHS OKHCIMTEIHbHO-BOCCTAHOBUTEIBHOW peakiuu. Pemmrte

BOHpOC O BOBMO>XXHOCTH TCUCHUA peaKHI/II/I.
HNOs+NHs"*=No+H*+2H,0

Jlumepamypa

1. Xaxanuna T. V. Ananutudeckas Xumus : yuaed. mocodue nms 6akanaBpoB [Tekct]: yueb.
nocobue g cTyd. By30B / Xaxanuna T. U., Hukutuna H. T'. - 3-e usn., ucrp. u jpom. -
M. : KOpaiit, 2014. - C.31-38.

2. OcHoBbl aHanmuTtuyeckot xumun. B 2 1. T. 2. [Tekcrt] : yueOHUK A CTY., acll. U Mper.
By30B / H. B. AnoB u u ap. ; pea. }0. A. 3onotos. - 3-¢ usn., nepepad. u gom. - M. :
Wznatenbckuii nentp "Axanemus”, 2010. - C.115-220.

3. Xaputonos, 0. SI. Ananutuueckas xumus. AHanuTuka [TekcT]: yueOHMK Uit BY30B : B
2 kH. : Ku. 2 : KonmnvecTBeHHBIN aHamM3. PU3HKO-XUMHUYECKHE (MHCTPYMEHTAIBHBIC)
metoabl aHanuza / Xaputonos lO. . - 2-e u3zz., ucnp. - M.: Beicm. mik., 2003, 2010. -
559 c.



4. OcHOBBI aHaIUTUYECKOW XUMHH [TekcT]: yueOHuK a1t By30B: B 2 kH.: KH. 2: MeTobl
xummu4deckoro ananusa / mog pen. FO. A. 3omorapesa. - 2-e uza., nepepad. u gom. - M. :
Bricm. mk., 2003. - 494 c.

5. OcHoBBI aHaIUTHYECKOU XUMUH. [IpakTnyeckoe pykoBoAcTBO [Tekct]: yued. mocodue
IUIS CTyl. YH-TOB, By30B / B. W. ®aneesa, T. H. IllexoBuoBa, B. M. lBaHoB u nip. ; ox
pen. FO. A. 3onoroBa. - M.: Beict. mik., 2001. - 463 c.

6. OCHOBBI aHAJTMTUYECKON XMMHH : 337aud U Bompockl [Tekcr]: yue6. mocobue ams B y-
30B / ®aneeBa U. B., bap6anar FO. A., I'apmam A. B. ; mox pexn. FO. A. 3omoToBa. - M.:
Breici. mik., 2002. - 412 c.

JlaGopaTopHbIii NMPAKTHKYM
B xo1e BbInoJIHEHNSI JIA0OPATOPHBIX PA0OT 00yUYaKOIIMeCs

— TMOPUMEHSIOT 3HaHUE TEOPETUYECKUX OCHOB AHAJIUTUYECKONM XHUMHHM IIpU PELICHUH
MIPUKJIAIHBIX 33]1a4;

— TM[OPUMEHSIOT Ha MPAKTHUKE METOAbl AKCIEPUMEHTAJIBHOIO HCCICI0BAHMS, IMPOBOJAT
Ka4eCTBCHHBIM aHAJIM3 KaTUOHOB M @HUOHOB KHCJIOTHO-OCHOBHBIM METOIOM; IPOBOMAST
KOJINYECTBEHHBIN aHAJIM3 HEOPraHUYECKUX COCUHECHUI;

— OBJIAJICBAIOT KOMILJICKCOM XHMMHUYECKUX METOJIOB UCCIICIOBAHMSI; METOJaMU 00pabOTKU H
aHaJn3a ONBITHBIX JaHHBIX

— H3JIararT ¥ KPUTHUUECKH aHATM3UPYIOT MOJIy4aeMyt0 UH(POPMAIIHIO;

— MPEACTaBISAIOT PE3YJIbTATHI JIAOOPATOPHBIX UCCIICIOBAHUI;

— OBJAQJCBAIOT HaBbIKAMH O€30IAaCHOTO OOpaIlleHUs C XUMHUYECKHUMH DPEaKTHBAMH,
npudopamMu U 1a0opaTOpHBIM 000pyI0BaHUEM Y0

— OBJAJEBAIOT HAaBbIKAMHM HCIOJIb30BAHUS HOPMATHUBHBIX JTOKYMEHTOB, ONpPENEISIOIINMHU
OpTraHMU3aIHI0 U TEXHUKY O6e30MacHOCTH padoT.

JlabopaTtopHas pabota Nel
Tema: KauecTBeHHBIN aHAIN3 KATHOHOB NEPBO IPYNIbI.

Llenv pabomui: N3y4UTH OCOOCHHOCTH MOBE/ICHUS KAUECTBEHHOTO aHATN3a KATHOHOB.
Xoo pabompbi.

1. OO6ume peakunu Ha KaTHOHBI (1) TpyMIIBL

2. Crenuduueckue peakiiy KaTHOHOB MepBoii rpymmsr: Ag*, Pb*2, Hgo™2.

3. AnHanm3 cMecH KaTHOHOB IEPBOM IPYIIITHL.

KoHTpoIibHBIE BOIIPOCHI

1. TToueMy oca/IoK XJIOPHUIOB TIPOMBIBAIOT HE BOJIOH, 2 PACTBOPOM KHCIIOTHI?
2. Kak MOXXHO pa3pylIiTh aMMHAKaTHBIA KOMILIEKC cepedpa?
3. Kak MOXHO OTAEIUTh CBUHEI] OT cepedpa U PTYTH B CMECH XJIOPHJIOB 0e3 KUIsiueHHs B Bojie?
4. TlpuBemuTe XapakTepHbIE PEaKIUK Ha KaTHOH Hg,o*™
5. TloueMy mpu OCa)KAEHUHU NOJIUAA cepedpa pacTBOP MOXKHO HE MOJKUCIIATE?
6. Kak mpoTexaeT JMCTIPONOPIHOHHPOBaHUe HoHa Hgo™ ?
7. Kaxue peakTHBbI, KpOME aMMHUAKa, MOKHO MCIOJIb30BaTh IS pasjieneHus nonos Hgy*2 u
Agt ?
8. Uro Takoe mpou3BeeHHEe PaCTBOPIMOCTH B KaK OHO CBSI3aHO C paCTBOPHMOCTBIO BemecTBa?
9. Kax BimsieT Ha pacTBOPUMOCTH BBEJICHHE TIOCTOPOHHETO YICKTPOIIUTA:

a) MMEIOILEro OOLIUi OH C PAaCTBOPEHHBIM BEIIECTBOM;

0) He uMeroIero ooIero Hoxna?
10. Kaxkoii U3 KaTHOHOB PTyTH 6ojlee TokcuueH Hgo™? mmu Hg*??



JlaGopatopHnas pabota Ne2

Tema: KauecTBeHHBIH aHAIN3 KATHOHOB BTOPOi IPyNIIbI
Xoo pabomul.
OO01me peakuy Ha KATUOHBI TPYIIIIBL.
Crienuduueckue peakiuu KaTHOHOB TPYIIIIbL:
Peakuuu Ba2+ - nonos
Peakmmu Ca2+ -uoHOB
Peakuuu Sr2+ - nonon
AHaim3 cMecu KaTUOHOB BTOPOI I'PYIIIIBL.

S

KoHTponbHbIE BOIIPOCHI
1. Yro siBrsieTCs rpyNIIOBBIM PEAaKTUBOM KaTHOHOB BTOPOM aHATUTUYECKON TPYIIIHI ?
2. KakoBa posb 3TaHOJa IPH OCAXKIEHUH KaTHOHOB BTOPOH IpyIIibl?
3. Ha uém ocHoBaH nepeBo/ Cysib(haToB B KapOOHATHI, U AJIsl YEro ITO AeIaeTcs?
4. Tlouemy nepeBoj Cynb(}aToB B KapOOHATHI MPOBOJAT C UCIIOIb30BAaHUEM
KOHIIEHTPUPOBAHHOI'O PAaCTBOPA WIIM KPUCTAJUIOB KapOOHaTa HaTpus ?
5. Ilouemy npu 1o0aBIeHNH AUXpOMaTa K pacTBOpY KaTuoHa Ba2+ BeinmasaeT ocaiok
Xpomara ,a He JuxpomMaTa 6apus?
6. KakoBa posb OydhepHoil ammuayHOl cMecu Npu 0OHapyKEHUH KaJlbLUs KENTON KpOBSHON
CONbIO?
7. Kak oOHapyxuTh Oapuii U CTPOHIMI IPU UX COBMECTHOM IIPUCYTCTBUU B pacTBoOpe?
8. C kakoii 1enpo npu oOHapyxeHuu Ba2+ k pactBopy quxpomata 100aBiIsSIIOT alieTart
HaTpus?
9. PaccumraiiTe COOTHOIIICHNE KOHIICHTPALIMH alleTaTa HaTPHsi U YKCYCHON KHCIIOTHI JJIst
nonyuenus Oydepnoit cmecu ¢ pH = 5.
10. Kak mpoBepHTh MOJHOTY TIepexojia Cyab(haToB B KapOOHATHI?

JlaGopartophas paGota Ne3

Tema: KauecTBeHHBINi aHAIN3 KATHOHOB TPeTheil IPyNbI.
Xoo pabompbi.
OO61ue peakuy Ha KaTUOHBI TPYIIIIBL.
Crnenugpudeckue peakiiui KaTHOHOB TPYIIIIBL:
Peaknuu Ba®* - noHos
Peakmuun  Ca®" -moHOB
Peakimu Sr?* - woHoB
AHanmu3 cMecH KaTHOHOB TPYIIIHL.

AR

KoHTpoIibHBIE BOITPOCHI
. Kak Ha3bIBaroTCs cBOICTBA, XapaKTepHbIE I THIPOKCHI0B aTFOMUHMS, IIUHKA U Xpoma?
['mapoKcuIbl KaKMX W3 U3BECTHBIX BaM JIEMEHTOB 00J1aJat0T MO100HBIMU CBOMCTBaMU?
2. CocraBbTe ypaBHEHHE PEAKIIUH OKUCIICHHSI XpOMa OpOMOM B IIEIOYHON Cpejie.
3. [louemy B ocaake 7 e Mn(OH)2 ,a MnO(OH) > ? HgO, a ne Hg(OH)> ?
4. OOBsACHUTE MEXAaHNU3M PACTBOPEHHS TMIPOKCHIa MarHUS B XJIOPU/IE€ AMMOHHS.
5. Paccumraiite pH B 0,1 M pacTBOope HHTpaTa IWHKA.
6. B Buzie kKakoro coeanHeHHs OyAeT OCaXIaThCsl IIMHK U3 PacTBOpA €ro XJIOpHIa pH
N00aBIEHUH COBI?
7. KakoBa posib HOHOB ZN2+ B peakluu ¢ AMITHIAHHIUHOM?
8. Kakue criocoObl pa3pylieHns: KOMIIJIEKCOB BaM U3BECTHBI ?
9. Yto Takoe KOHCTAHTA HECTOMKOCTHA KOMIUIEKCHOTO COEIUHEHMUS?
10.ITouemy npu ocakJIeHUH IIMHKA UCTIOJIB3YIOT HEe KapOoHAT aMMOHMS, a KapOoHAT HATpHs ?

[



JIaGoparopHas pabota Ned

Tema: KauecTBeHHBIH aHAJIM3 KATHOHOB YeTBEPTOM I'PyNIbI.

Xoo pabomui.

1.00111e peakiuy Ha KATHOHBI TPYIIIIBL.

2. CrierpupriuecKue peakiiui KaTHOHOB TPYIIITBI.
3. AHanmu3 cMecH KaTHOHOB TPYIIIIBL.

Jlaboparopuas pabora Ne5
Tema: KauecTBeHHbIH aHAJIN3 KATHOHOB MATOM IPYIIbI.
Xoo pabomul.
1.00mue peakuy Ha KATUOHBI TPYIITIBL.
2. Cnenuduueckue peakiiuu KaTHOHOB TPYIIIIHI.
3. AHaiu3 cMecHU KaTUOHOB T'PYIIIIBI.

JlaboparopHuas pabora Ne 6
Tema: KauecTBeHHBbIH aHATU3 AHUOHOB.
Xoo pabompi.
1.00mme peakiiuy Ha aHUOHBI TPYIITIBL.
2. CrienpupriuecKue peakiiui aHUOHOB B TPYIIIIBI.
3. AHanu3 cMecu aHUOHOB I'PYIIIIBI.

JlabopaTtopHnas pabota Ne 7 (24.)

Tema: Unentudukanms HEU3BECTHOTO BelIecTBa (0OHAPYKEHNE KaTHOHOB U AaHMOHOB).

JlabopaTtopHas padota Ne§ (24.)
Tema: Onpenenenve KpUCTAINIM3AIIMOHHON BOBI B
KPUCTAJUTOTHApATE XJIopuaa 6apus.

JlabopaTtopHuas padota Ne9 (24.)
Tema: CranmapTu3anus pacTBOpa THAPOKCUIA HATPHUS
10 TIIaBEJICBOM KHUCIIOTE.

JIaGoparopnas padota NelO (24.)
Tema: Omnpenenenue conepxanust HCl B pactBope.

JlabopaTtopHuas padota Nell (24.)
Tema: CrangapTu3zaiiusi pacTBOpa epMaHraHaTa Kaius

10 II[aBEJIEBOU KUCIIOTE.

JIaGoparopnas padora Nel2(2u.)
Tema: Omnpenenenue xenesa (II) B pactBope comu Mopa.

JIaGoparopnas padota Nel3 (24.)
Tema: IloreHunomerpuueckoe usmepenue pH npupoaHoii BOJbIL.

Jlumepamypa
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Moayab 3 «Opranuveckass XuMus»

B xo71e mpakTHYecKuX 3aHSATHH MPUMEHSETCS MPOOJIEMHOE U3JI0KEHUE MaTepuaa, CpaB-
HUTEJbHBIN aHaJN3, pEIICHNe CUTYAI[MOHHBIX 3a7a4, paboTa B rpyImax, BU3yajibHbIe MPe3eHTa-
UM TEOPETHUECKOTO MaTepHualia, dJIeKTPOHHbIE 00pa3oBaTeIbHBIE PECYPCHI; B MO3HABATEIHHON
JEeSITeIbHOCTU UCTIOJIB3YIOTCSl 0a30BbIe 3HAHUS B 00J1aCTH €CTECTBEHHBIX HAYK.

OOGyuaromuecsi MpUOOPETAIOT HOBBIE 3HAHUS O TEOPETHUECKUX OCHOBAX OPraHHUYECKOM
XUMHH: KJIacCaX OPTaHUYECKUX COCTUHEHHI, HOMEHKIAType, (PU3HUECKUX, XUMHUECKUX CBOM-
CTBAax, MCTOAAX IMOJYYCHHUA, MCXaHU3MaX MPOTCKAHUA XUMHUYCCKUX peaKuMﬁ C y4aCTueM opra-
HUYECKUX COEIMHEHUH, UX POjb B OMOIIOTMYECKUX MpoIleccax M IMpoleccax MPOTEKAIIUX B
OKpYy’Karolel cpene. B xoje mpakTuueckux 3aHATHM 00yJaronIuecs: MPUMEHSIIOT Ha MPaKTUKE
TEOpUU U 3aKOHBI OPTaHUYECKOW XHWMHUU; OCYIIECTBIISIIOT XMMHYECKHE pPacd€Thl; M3NAraloT U
AHATM3UPYIOT MOJTydaeMylo WH(OPMAIIHIO.

[Tpaktuueckoe 3ansarue Nel
Tema: AUKIHYECKHE YIJIEBOAOPO/bI.
Llenv pabomul: 3aKpenuTh y CTYIAEHTOB 3HAHUSA O CTPOCHUH, HOMEHKIATYpe, XUMHUYECKUX
CBOMCTBAax alMKIMYECKUX VYIIEBOAOPOJOB M  MEXaHM3Max peakuudl 3aMelleHdus |
MIPUCOCTUHECHHS.

Bonpocwi ons konnexmuenozo oocyscoenust;

1. Pacckaxwure 00 3J€KTPOHHOM CTPOEHUU aJTKaHOB.

2. Pacckaxure o pU3MUECKHX CBOMCTBAX aJKaHOB.

3. Pacckaxute 00 3JIEKTPOHHOM CTPOEHUH AJIKEHOB.

4. Pacckaxxute 0 (GU3NIECKUX M XUMHYECKHX CBOWCTBAX AJIKCHOB.
5. Pacckaxkute 00 3JIEKTPOHHOM CTPOSHHH aJIKMHOB.

6. Pacckaxkute 0 GU3MUECKIX M XUMHUYECKHX CBOMCTBAX aIKHHOB.

3aoanus ons camocmosamenbHo pabomol

3amanne 1. Hammmmre ctpykTypHble (GOpMYIBI Beex yriieBonopoaoB coctaBa CSHI2 u
HA30BUTE UX [0 CUCTEMaTHYeCKONH HOMEHKIIATYypE.

3amanue 2. Hamumure CTpyKTypHYIO (DOpMYIy HMPOCTEUIIEro ajkKaHa, B MOJICKYJIE KOTOPOTO
€CThb TOJIBbKO MEPBUYHbBIE U YUETBEPTUYHBIE aTOMBI YTJIEPO/Ia.



3ananue 3. HazoBure cienyromnme yriaeBoJOPOIbL:

3amanue 4. [Ipu nponyckanuu 11,2 1 cmecu metana, okcuaa yriaeponaa (IV) u okcuna yriepona
(M) yepe3 pacTBOp THIAPOKCHAA HATPUA, B3ATHIH B H30BITKE, O0BEM MCXOJHOH CMeECH
ymenbmuics Ha 4,48 i1 (H.y.). s mojHOro cropanusi ocTaBIIecss CMECH TTOTpedoBaioch 6,72 1
(n.y.) xucnopona. OnpenenuTe cocTaB UCX0IHOU cMmecH (B % 1o 00bEMY).

3amanue 5. Hanummure cTpyKTypHBIE (OPMYIBI BCEX HEMPENENIbHBIX YIIIEBOJIOPOJIOB COCTaBa
CeHa2.

3amanue 6. OTuieHOBBIM yrieBogopon waccod 7,0 r mpucoegmmsier 22,4 n (H.y.)
o6pomoBogopoaa. Onpenenure GOpMylly U CTPOSHHE 3TOTO YIIIEBOAOPOJAA, €CIU M3BECTHO, YTO
OH SIBIISICTCS IIUC-U30MEPOM.

3amanue 7. HazoBuTe yrieBogopoa no CUCTEMAaTHYECKON HOMEHKIIAType:

3amanue 8. Hamummre ypaBHEHHs B3aUMOJEHCTBHS 2-METHWJIEHTaaueHa-1,3: a) ¢ Gpomowm;
0) ¢ GPOMOBOIOPOIOM.

3ananue 9. Hanummre ctpyktypHble (Gopmynbl Beex ankuHoB cocTaBa C eHio, nmeromux B
CBOEM COCTaBE OJIMH TPETHYHBIA aTOM M Ha30BUTE UX MO CHCTEMAaTHYECKONH HOMEHKJIIAType.
3amanue 10. [Ipu nponmyckaHuy CMECH MPOIaHa U alleTUIIeHA Yepe3 CKISTHKY ¢ OpOMHOM BOJOM
Macca CKJISHKY yBenuuuiach Ha 1,3 r. [Ipy moaHOM cropaHuu Takoro ke KOJIWYecTBa HCXOMHOM
CMECH YTJIEBOJIOPOIOB BhIACIMIOCH 14 11 (H.y.) yriekuciaoro raza. OnpeaenuTe MacCoBYIO J0JIO
MpoIaHa B UCXOAHON CMECH.

Jlumepamypa

1. Opranuueckas xumus : yue0. mocobue misa OakanmaBpoB [Tekcr]: yueb. mocobue i
ctya. By3os/ b.J1. bepesun, [I.b. bepesun . - 2-e u3z. - M. : lOpaiit, 2012. — C. 312-416.

2. WBanos, B. I'. Oprannueckas xumus [Tekcr]: yue6. nocoOue s cTya. By30B, 00y4. IO
crnem. "buonorus" / B. I'.'IBanos, B. A.I'opnenko, O. H. I'ea. - 6-¢ u3x., crep. - M.: Akagemus,
2010. - C.91-143.

3. Aptémenko, A.W. Ilpaktukym mo opranudeckoid xumuu [Tekct]: yue® mocobue s
crya. By3oB/ A.M. Apremenko, U.B. TukynoBa, E.K. Anybppues.— 3-e m3a., ucnp. — M.:
Beicmn. mk., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemennoit opranndeckoil xumuu [Teker] : yue0. mocobue mis
cryn. By3oB / b. JI. Bepesun, JI.b. bepesun. — 2-¢ uza. uctp. — M.: Beicrr.nk., 2003. — 768 c.

5. Mensb E.C. llenouku npeBpamieH’il U OpUMepbl CUHTE30B [0 OPraHMYECKOW XMMUU
[Texct]: yue6. mocobue / E.C. Menb; M-Bo obpazoBanust PO, Mypwm. roc. nexn. yH-T. — Myp-
manck: MI'TIM, 2001. — 50 c.

6. Mens E.C. IIpunoxenue k yuebHomy nocobuto «llenouku npesparieHuit 1 npuMepbl
CUHTE30B 1o opranndeckoit xumun» [Tekcr] / E.C. Menb; M-Bo o6pazoBanusi PO, Mypwm. roc.
nexa. yH-T. — Mypmanck: MI'TIW, 2001. — 31 c.

[IpakTnueckoe 3ansaTHe Ne2
Tema: llukianyeckue yriesoa0poasbl.
Llenv pabomul: 3aKpenUTh 3HAHUS O CTPOCHUHU M CBOMCTBAX MUKIMYECKHX YTJIEBOJIOPOJIOB.

Bonpocwi ons konnexmugrnozo oocyscoenus:

1. Pacckaxwurte 00 PJIEKTPOHHOM CTPOSHUH ITHUKIOATKAHOB.

2. Pacckaxwure 0 GU3NYECKUX M XUMUIESCKIX CBOMCTBAX MUKIIOATKAHOB.

3. Pacckaxute 00 3JIEKTPOHHOM CTPOCHHH ITHKJIOATKCHOB W ITHKJIOHCHOB.
4. Pacckaxure 0 PU3NYECKHX U XUMUYECKHX CBOMCTBAX IIUKIOAIKEHOB U
ITUKJIOTUCHOB.

5. Pacckaxute 00 37EKTPOHHOM CTPOSHUHU apEHOB.

6. Pacckaxure 0 pU3NUECKUX U XUMUUYECKUX CBOMCTBAX apEHOB.

3adanus ons camocmosmenvuol pabomel



3anpanue 1. Hanummre cTpykTypHBIE (DOPMYIIBI:

a) METIIIHKJIONEeHTaHa; 0) 1,2- inMeTHIIMKIOTeKCcaHa;

B) 3-3THJILUKIIOTEKCEHA; T) 2-METHUILUKIOTeKCa HueN];

1) 3-U30IPOITHII- 1-IIMKIOTeKCHITITUKIIOOKTAHA;

€) HUKJIOTIEHTUILMKIIOOKTaHa; %) METHILUKIOOyTeHa.

3amanue 2. OCyliecTBUTE CIEAYIOIINE MPEBPAIICHUS:

MeTaH — MponaH — IUKJIONPOIaH — METWILHKIONPONaH — OyTaH

3amanne 3. Hamummure CTpykTypHBIE (GOPMYIBI H30MEPHBIX IHKiIoadkaHoB C6H12 ¢
HIECTUYWICHHBIM, MATUWICHHBIM U YeTHIPEXUWICHHBIM KOJIbIIoM. HazoBuTe HX.

3ananue 4. [loydnTe U3 COOTBETCTBYIONIUX AIMKIMYECKUX JUTATOTCHIIPON3BOHBIX

a) METWINHKIONponaH; 0) 1,2-nuMeTunnukiooyraH.

3amanue 5. Hamummrte CcTpykTypHBIE (OPMYNIBI BCEX H30MEPHBIX  apOMaTHYECKUX
yraeBogopoaos coctaBa CSH10 u HazoBuUTe UX.

3ananue 6. HamummTe ypaBHEHUs peaklUid, ¢ MOMOIIbIO KOTOPBIX MOYKHO OCYIIECTBHUTD
ClIeyIoIre MpeBpaleHus: MeTaH — X — OeH30171.

3aganue /.  Hamummre — ypaBHEHHS ~ peaklMil,  COOTBETCTBYIOUIME  CIIEIYIOLIEH
MOCTIeIOBATEIBHOCTH MPEBPAIICHUI:

C7Hs — C7Hs502K — C7Hs504N — CgHs02N — CgH7N.

B ypaBHeHUSX yKaKUTE CTPYKTYpHBIE (JOPMYIIBI PEareHTOB U MIPOIYKTOB PEAKIIHIA.

3amanue 8. Kakue BeliecTBa U MpU KaKUX YCIOBUSX BCTYNUIH B PEAKIIMIO, €CITH B pe3yJbTaTe
00pa30BaNIMCh CIEAYIOUIUE BellecTBa (YKa3aHbl MPOAYKTHI peakiuu 0e3 K03)PHUIMEeHTOB):

1) 1,2-gumetmn 6enzon + Ha; 2) CeHsCH3+HBr; 3) 1,3,5-numernn6en3on? Hanumure mosHbie
ypaBHEHUS PEaKIIHiA.

3amanue 9. [IpuBenuTe ypaBHEHUS PEaKIlMii, OMUCHIBAIOIINX MPEBPALECHUS: TeKCaH — OEH30I
— [UKJIOTeKCaH.

3amanue 10. IIpu xmopupoBanuu romoinora 6enzona maccod 16,0 © B IpUCYTCTBHM XJIOpHIA
xene3a (II) obpasyercss cMech MOHOXJOPIPOM3BOAHBIX TOW JK€ MAcCChl. Y CTaHOBHTE
MOJICKYJIIpHYIO (hOopMyJTy TOMOJIora O€H30J1a, €CITM BBIXOJ peakiuu coctaBui 7 7,7%.

Jlumepamypa
1. Oprannueckas xumus : yued. mocobue nans OakanaBpoB [Tekct]|: y4eO. mocobue amns
ctyn. By3os/ b.J1. bepesun, /I.b. bepesun . - 2-e u3n. - M. : FOpaiit, 2012. — C. 312-416.
2. Wsanos, B. I'. Oprannyeckas xumus [Tekct]: yued. mocodue s CTy/I. By30B, 00yd. IO
cnern. "buonorus" / B. I'.MBanos, B. A.I'opnenko, O. H. I'eBa. - 6-¢ u3x., crep. - M.:
Axanemus, 2010. - C.349-386.
3. Aptémenko, A.M. Ilpaktukym no opranudeckoil xumuu [Tekcr]: yued mocobue st

ctya. By3os/ A.M. Apremenko, .B. Tukynosa, E.K. Anyppues.— 3-e uza., ucnp. —
M.: Beicr. mik., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemennoit oprannueckoii xumuu [Teker] : yueb. mocobue st
cryn. By3oB / b. JI. Bepesun, JI.b. bepe3un. — 2-e uzn. ucnp. — M.: Beicur.k., 2003. —
768 c.

5. Menp E.C. llenouku npeBpaiieHUil ¥ IpUMEpbl CUHTE30B MO OPraHUYECKONW XUMHH
[Tekct]: yue6. mocobue / E.C. Mens; M-Bo o6pazoBanusi PO, Mypwm. roc. nea. yH-T. —
Mypwmanck: MI'TIW, 2001. — 50 c.

6. Menb E.C. [Ipunoxenne k yueOHOMY nocoOuto «Llemodku npeBpamnieHnii u mpuMepsbl
cuHTe30B o opranumdeckoit xumum» [Tekcrt] / E.C. Mens; M-Bo o6pa3oBanus PO,
Mypwm. roc. rea. yH-T. — Mypmanck: MI'TIW, 2001. — 31 c.

IIpakTrnueckoe 3anaTue Ne3
Tema: Kuciopojaconep:kamue coequHeHHs .



Llenv pabomwi: 3aKkpenuTh 3HAHHWA O CTPOCHWHM M XUMHUYECKHX CBOMCTBaX  KHUCJIOPOI-
coJiepKallluX OPraHUYEeCKUX COCIUHEHUH.

Bonpocwl 0na konnekmugno2o o6cysrcoenus:

1. Pacckaxwurte 00 37EKTPOHHOM CTPOCHUU CITUPTOB U (DEHOJIOB.

2. Pacckaxwure 0 GU3HMUECKUX M XUMUYECKUX CBOWCTBAX CIUPTOB U
(dheHoIIoB.

3. Pacckaxure 00 3IEKTPOHHOM CTPOSHHH aJIbJICTUIOB U KETOHOB.
4. Pacckaxute 0 (PU3NYECKUX U XUMHUECKUX CBOIMCTBAX ajibJIETU/I0B U KETOHOB.
5. Pacckaxkure 00 3JIEKTPOHHOM CTPOSHHH aJIb/ICTUA0B KapOOHOBBIX
KHCJIOT.

6. Pacckaxure 00 3MEKTPOHHOM CTPOCHUU KapOOHOBBIX KUCIIOT.

7. Pacckaxute 00 3JIEKTPOHHOM CTPOSHUU I(PUPOB.

8. Pacckaxxute 0 (U3NYECKUX ¥ XUMHUECKHX CBOMCTBaX 3(h)MpPOB.

3aoanus ons camocmosamenbHol pabomuol

3amanne 1. HanumuTe cTpykTypHBIE (OPMYIBI BCEX TPETHUHBIX ciupToB coctaBa COHI30OH.
Ha3oBute 3111 coennHeHus.

3amanue 2, Omnpenenute MOJeKyIsipHyto ¢opmyny denona, conepxamero 13, 11% kucnopona
o Macce.

3amanue 3. OnpenenuTe MOJCKYISPHYIO (GOPMYIy MPEAeTbHOTO MHOTOATOMHOTO CITUPTA,
conepxariero 45,28% kucnopona mo macce.

3aganue 4.  Hamummre — ypaBHeHMsI — peakuuid,  COOTBETCTBYIOIIME  CIEIYIOLIEH
MOCIIEI0BATEILHOCTHU MIPEBPALIICHHI:

C4sH100 C4HgO — CsH9ON — CsHi1303N. B ypaBHEHMSIX yKaKuUTe CTPYKTYypHBIE (POpPMYIIbI
peareHToB M MPOAYKTOB PEAKIIHiA.

3ananue 5. Hanumunre cTpyKkTypHbIe (OPMYIBI CIEAYIOIIMX COSAMHEHUN:

a) U30-MacJIsHHas KUCI0Ta; 0) U30BajiepUaHoBasi KUCI0Ta; B) 3,3-TUMETHIIOyTaHOBAs KUCIIOTA;
r) 2,4-IMMeTUIITIEHTAaHOBasl KUCIIO0TA; 1) TUMETHIIYKCYCHas KUCIIOTA.

3ananue 6. I3 mponmuioBOro ciupTa MOTyYuTe MAclIsIHYIO KUCIIOTY.

3ananue 8. Hanuimure GopMybl MPOMEXKYTOUHBIX U KOHEUHBIX IPOJAYKTOB B CXEMax.

Jlumepamypa
1. Opranuyeckas xumus : y4e0. mocoOue ans OakanaBpoB [Tekct]: yueb. mocobue s
ctyn. By3os/ b.Jl. bepesun, /I.b. bepesun . - 2-e uzn. - M. : FOpaiit, 2012. — C. 417-480.
2. Wsanos, B. I'. Oprannueckas xumus [Tekct]: yued. mocobue i CTy/I. By30B, 00y4Y. IO
cnern. "buonorus" / B. I'.MBanoB, B. A.I'opnenko, O. H. I'eBa. - 6-¢ u3x., crep. - M.:
Axagemus, 2010.- C.155-253.

3. Aptémenko, A.W. Ilpaktukym no opranudeckoil xumuu [Tekcr]: yued mocoOue st
ctya. By3os/ A.M. Apremenko, U.B. Tukynosa, E.K. Anyppues.— 3-e uza., ucnp. —
M.: Bercmr. mk., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemenHoit opranndeckoit xumuu [Tekcr] : yueb. mocobue amus
ctya. By3oB / b. JI. bepesun, /I.b. bepe3un. — 2-e uzn. ucnp. — M.: Beicur.iuk., 2003. —
768 c.

5. Menp, E.C. llenouku npeBpalieHuid ¥ MpUMEPbl CUHTE30B MO OPraHUYeCKON XMMHUU
[Tekct]: yueb. mocodue / E.C. Mens; M-Bo obpazoBanusi PO, Mypwm. roc. nef. yH-T. —
Mypmanck: MI'TIH, 2001. — 50 c.

6. Menb, E.C. Ilpmioxxenue k yaeOHOMY nocoOuto «Llemouku mpeBpaiieHuii u mpuMepsl
cuHTe30B 1m0 opranndeckoir xumum» [Tekcr] / E.C. Menn; M-Bo obOpa3zoBanus PO,
Mypwm. roc. nen. yH-T. — Mypmanck: MI'TIN, 2001. — 31 c.

[IpakTrueckoe 3ansarue No4



Tema: A3oTcoaep:xamye coeIMHEHUsI.

Bonpocul 0ns konnekmusroco obcyscoenus

1. Pacckaxure 00 2JIEKTPOHHOM CTPOEHUU aMHHOB.

2. Pacckaxure 0 pU3MUYECKUX U XMMHUYECKUX CBOWCTBaX aMHUHOB.
3. Pacckaxute 00 3JEKTPOHHOM CTPOSCHHH HUTPUIIOB

4. PacckaxxuTe 0 QU3NYECKUX M XUMHUYECKHX CBOICTBAa aMUHOB.

3adanus onst camocmosmenvrol pabomel

3aganue 1. Hamnmmre cTpykTypHBIe (DOPMYIIBI COCANHEHUI:

a) 2-aMHHO-OyTaH; 0) 3,3-TMMETHII-2-aMUHOTICHTAH;

B) 3,5-IUMETUI-2-HUTPUIIOKTAH; T') 4-HUTPUIITIEHTEH-2.

3aganue 2. Hanummre cxemy nepexoja OT MeTaHa K HUTPUIMETAHY.

3ananue 3. Hanumute cTpykTypHBIE (POPMYIIBI COSMHEHHIA: ) N30ICHTUIIaAMUH;

0) BTOp-OyTHIIaMUH; B) TUMETHIN300yTHIIAMUH.

3ananue 4. HazoBuTe coeqMHEHMS:

3amanune 5. Hamummrte Bce Bo3MokHBIE CTpyKTypHBIE (hopmynsl amMmuHOB C3HoN m CsHiiN.
VYKaxuTte rnepBUYHbIC, BTOPUYHBIC U TPETUYHBIC AMHHBI.

3aganue 6. Hanummmre ypaBHEHUs peaklHi, C TOMOIIbIO KOTOPBIX M3 JTHUJIEHA MOXKHO
MOJYYUTh: a) STHJIAMUH; 0) MPONMIAMUH; B) TPU-3THIIAMHH; T') XJIOPUCTHINA TETPa3TUIAMMOHHH.
3amanune 7. Pacmonoxwure clemyromue COCAMHEHUS B TOPSAKE BO3PACTaHUS UX OCHOBHBIX
CBOWCTB: MOYEBMHA, METWJIAMUH, TPUMETHJIAMHH, THAPOOKUCh TETPAMETHIAMMOHUS,
CYKIITHUMU/I.

3amanne 8. M3 mponmioBOro CnuMpTa MOMYyYHTE AUH3ONpONIaMuH. Hamummmre s Hero
YPaBHEHUE PEAKIUU C A30TUCTOM KUCIOTOM.

3amanme 9. Hcnonp3yliTe ameroH Uid TOJNYYCHHs HW3ONponuiaamMuHa. Hamummre ams
M30MPONUIaMHUHA YPAaBHEHUS PEaKIIMii: ) C alleTHIIXJIOPUAOM; 0) C a30TUCTON KHCIOTOM.
3amanme 10. IlpemmokuTe XMMUYECKHE METOMBI BBIICICHUSI B YUCTOM BHJIE TPUIIPOMMIIAMUHA
U3 CMECH C NMPOMUIAMUHOM U AUIIPONMIAMUHOM.

Jlumepamypa

1. Oprannueckas xumus : yued. mocobue ans OakanaBpoB [Tekct]|: y4eO. mocobue amns
ctyn. By3os/ b.Jl. bepesun, /I.b. bepesun . - 2-e uzn. - M. : FOpaiit, 2012. — C. 533--565.

2. Wsanos, B. I'. Oprannueckas xumust [Tekct]: yued. mocodue i CTy/I. By30B, 00yd. IO
cnen. "buonorus" / B. I.'Banos, B. A.I'opnenko, O. H. I'eBa. - 6-¢ u3a., crep. - M.:
Axagemus, 2010. - C.262-295.

3. Aptémenko, A.M. IIpaktukym no opranuueckoil xumuu [Tekct]: yue® mocoOue s
crya. By3oe/ A.M. Apremenko, U.B. Tukynosa, E.K. Anydpues.— 3-e uza., ucnp. —
M.: Bercmr. mk., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemennoi opranndeckoir xumuu [Tekct]| : yued. mocobue ans
cryn. By3oB / b. Jl. bepesun, JI.b. bepesun. — 2-¢ u3a. ucnp. — M.: Beicur.mk., 2003. —
768 c.

5. Menp, E.C. llenouku npeBpamieHuid ¥ MpUMEPbl CUHTE30B MO OPraHUYeCKON XMUMHUU
[Tekct]: yueb. mocodue / E.C. Mens; M-Bo obpazoBanusi PO, Mypwm. roc. nef. yH-T. —
Mypmanck: MI'TIH, 2001. — 50 c.

6. Mensb, E.C. IIpunoxxenne k yaeOHOMY TocoOuto «llermouku mpeBpaiieHuii 1 mpuMepsbl
cuHTe30B 1o opranumdeckoit xumum» [Tekct] / E.C. Mens; M-Bo o6pa3oBanus PO,
Mypwm. roc. nex. yu-T. — Mypmanck: MI'TIH, 2001. —31 c.

[IpakTuueckoe 3anarue NoS
Tema: buojiornyeckn BaskKHbIe COeIMHEHHU.



Bonpocwi 0ns konnekmusnozo oocysrcoenus

1. Pacckaxwure 0 CTpOeHUH, PU3NYECKUX U XUMUUYECKUX CBOMCTBAaX YIJIEBOJOB.

2. Pacckaxute 0 cTpoeHHH, (HU3HMUECKUX U XUMUYECKUX CBOMCTBaX aMUHOKHUCIIOT, OEJIKOB U
MENTH/IOB.

3. Pacckaxxute 0 crpoeHuH, (UIMYECKUX U XUMHUYECKHX CBOMCTBAX  TIETEPOLMKIOB U
HYKJIEMHOBBIX KHUCIIOT.

3aoanus 0 camocmosamenbHol pabomol

3amanne 1. Hanummmumre (QopMmynbl OTKPBHITOW M LMKIUYECKOW ¢GopM  MoHOcaxapuios: L-
IIF0KO3bI, L-MaHHO3bI, L-PpyKTO3HI.

3amanue 2. Hamumumte npoeKIuoHHbIe (GOPMYJIBL: @) 0- U - raakTo3bl; 0) o- U - GPyKTO3HI.
3amanne 3. Hanmmure npoeknuoHHBIE (OPMYNIBI MOHO3, 3MUMepHBIX D-rimokoze wu D-
rajlakTo3e.

3aganue 4. Hanwmmre ypaBHEHHs PEaKIMii OKHUCJICHHS W BOCCTAHOBJICHHS MOHO3: ) L-
110K03bl, 0) D-MaHHO3BI, B) D-ranakTo3sl.

3ananue 5. [lpeqynoxure cxeMy CHHTE3a alaHMHA U3 ATHJIOBOTO CIIHUPTA.

3amanue 6. Hanmuiure ypaBHEHHUS THAPOJIN3A: a) AIAHWITIIMIMHA; 0) TIHIUATpUNTO(aHa.
3amanue 7. CpaBHUTE MUPUINH U MUIEPUANH 10 UX OCHOBHOCTH, OTHOIICHHIO K YKCYCHOMY
aHTUJPULLY, HOJUCTOMY METHITY, a30TUCTON KHUCIIOTE.

3ananue 8. PaccraBbTe B psif 1O JIETKOCTH HUTPOBAHUS CIIEIYIOIINE COSUHEHUS: TUPUIIUH, M-
JUHUTPOOEH30I1, THO(PEH, N-KCUJIOJ, OEH30I.

Jlumepamypa

1. Opranunueckas xumus : yue0. mocobue misa OakanmaBpoB [Tekcr]: yueb. mocobue i
crya. By3os/ b.J1. bepesun, [I.b. bepesun . - 2-e u3z. - M. : lOpaiit, 2012. — C. 655-715.

2. Uganos, B. I'. Oprannueckas xumus [Tekcr]: yue0. mocoOue s CTy. BYy30B, 00y4. IO
crneu. "buonorus" / B. '.'IBanos, B. A.I'opnenxko, O. H. I'ea. - 6-¢ u3z., crep. - M.: Akagemus,
2010. - C.296-348.

3. Aptémenko, A.W. Ilpaktukym mo opranudeckoid xumum [Tekct]: yue® mocoOue s
crya. By3oB/ AWM. Apremenko, U.B. TukynoBa, E.K. Anybppues.— 3-e uza., ucnop. — M.:
Bercmr. mk., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemennoit opranndeckoil xumuu [Teker] : yue0. mocobue miis
cryn. By3oB / B. JI. Bepesun, JI.b. bepesun. — 2-¢ uza. uctp. — M.: Beicrr.nk., 2003. — 768 c.

5. Mens E.C. llenouku mpeBpamieHlii 1 OpUMEpbl CUHTE30B [0 OPraHMYeCKOW XHMUU
[Texct]: yue6. mocobue / E.C. Menb; M-Bo obpa3zoBanust PO, Mypwm. roc. nexn. yH-T. — Myp-
manck: MI'TIM, 2001. — 50 c.

6. Mens E.C. Ilpunoxenue k yaeoHoMy nocoduto «llemoukn mpeBpameHuii 1 IpuMepsl
cuHTe30B 1o oprannueckon xumun» [Tekcr] / E.C. Menp; M-Bo o6pa3zoBanusi PO, Mypwm. roc.
nena. yH-T. — Mypmanck: MI'TIW, 2001. — 31 c.

JlabopaTopHBIH NPAKTHKYM
B xope BbINoJIHEHH JIA00PATOPHBIX PadoT 00y4yaroLuecs:

— TIPUMEHSAIOT 3HAaHUE TEOPETHYECKMX OCHOB OpPraHWYECKOM XHMHUHU IPH PEIICHUU
MIPUKJIAHBIX 3a/1a4;

— TMPUMEHSAIT HAa NPAKTUKE METOAbl 3KCHEPUMEHTAIBHOIO HMCCIIEIOBAHUS OPTaHUYECKHUX
BEILIECTB; OCYLIECTBISIOT XUMHUUYECKHE PACUETHI;

— OBJAJIEBAIOT KOMIUIEKCOM XUMHUYECKUX METOJIOB UCCIIEOBAHMS; METOJaMH 00pabOTKU U
aHaJIM3a OIBITHBIX JAHHBIX;

— M3JIaralT U KPUTHYECKU aHATM3UPYIOT MOJIy4aeMylo HH(POpMAIUIO;

— MPEACTaBJIAIOT PE3YJIbTaThl Ja0OPATOPHBIX UCCIIEIOBaHMIA;



— OBJIQ/ICBAIOT HABBIKAMH OE30MIAaCHOTO OOpaIleHHs C XHUMHUYECKUMH pPEaKTHBaMHU,
npubopamu U 1a00paTOPHBIM 000PYIOBAHUEM;

— OBJIQJICBAIOT HABBIKAMH HCIIOJIB30BAaHHUS HOPMATHBHBIX JOKYMEHTOB, ONPEICIISIOIINMU
OpraHM3aII0 ¥ TEXHUKY O0e301acHoCTH padoT.

JlaGopaTopHas paborta Ne 1
Tema: AummdpaTudyecKkue yriieBoJaopo/bl.

Llenv  pabomei: W3Y4UTh CIOCOOBI TOJNYYEHHS M XHMHUYECKHE CBOWCTBA NpPEACIbHBIX
YIJI1€BOAOPOIOB.

Xoo pabompoi:

Omnpit 1. [Tonyuenue meTaHa.

OmnpiT 2. [TonmydeHue U CBOWCTBA ITHIICHA.

OmnpiT 3. [lonydyeHnue u CBOKWCTBA alleTHIICHA.

Omnsit 4. BpoMupoBaHue rekcaHa.

OmnpIT 5. JlelicTBUE KOHIEHTPUPOBAHHOM CEpHON KHCIOTHI HA AJIKAHBI.

KoHTpoiibHBIE BOIIPOCHI
1. Hanummure cTpyKTypHBIE (POPMYIIBI M30MEPOB Te€NTaHa M HA30BUTE UX MO CHCTEMaTHYEeCKON
HOMEHKJIAType.
2. VI3 xakux rajaoreHONnpoOru3BOJHBIX MOXKHO MOJIYYUTh 2,4-TUMETUIINEHTaH 1o peakiuu Bropia?
3. Kakoit 00bem okcuna yriepoaa (1V) (mpu H. y.) o0Opasyercsi pH C)KUTaHUK 2 MOJIb dTaHa?
4. Ilpu cxuranuu 4,4 r yriesonopona oopazoBanocs 13,2 r okcuna yriepoaa (IV) u 7,2 r BosI.
[TnoTtHOCTH BemiecTBa 1O BOJMOpOAYy paBHa 22. Haiimute MonekyisipHyro (Gopmyiay 3TOro
YIJII€BOI0POAA.
5. Kak u3meHsieTcst arperaTHOE COCTOSTHHE alTkaHOB B TOMOJIOTHYECKOM Psity?
6. Harmummre ypaBHEHHS peakiiuii B3aMMOJICHCTBHS N30IIPeHa ¢ OpoMOM, OPOMOBOIOPOIOM.
7. Hamummre ypaBHEHHE peakIUy B3aUMOCHCTBHUS aleTWIeHA C XJOpOoBoJopoaoM. Kakumu
CBOMCTBaMHU 00J1a/Ia€T MOJTYyYEHHOE BEIIECTBO?

JIaGopatopHas pabota Ne 2
Tema: ApoMaTnuyeckue yrjieBoaopoabl.

Llenb pabomei - N3yIUTh XUMUYECKHE CBOWCTBA aPOMATHUYECKHUX YTIIEBOIOPOJIOB.
Xoo pabomul:

Omnpit 1 .CBoiicTBa OeH307a.

Omnpit 2. OKHCIICHHUE TOTyOIA.

OmpiT 3. [Tomyyenne GpoMOeH301a.

OmnbIT 4. BpoMupoBanue Tos1yosna B 60KOBYIO IEMb.

Ompit 5. 'openne GeH3oma.

OmnsiT 6. HutpoBanue Oenzona.

Omnprt 7. Ilony4yenne 6€H301CYIb(POKUCIOTHI.

OmnpiT 8. AnkunnpoBaHue 6eH3oa.

KoHTpoIibHBIE BOIIPOCHI
1. Hanummre crpykrypHble (QOpMYNBI BCEX BO3MOMKHBIX HM30MEPOB apOMATHUYECKHX
coenuHeHuit oouieit popmynsr C10H14.
2. Hanummte ypaBHEHUS pEaKIMid MOydeHHsI METHIIOCH301a, 0-KCHIIOJA, H30MIPOITMIIOeH3071a.
3. [lpuBeanTe MEXaHU3M TaJOTCHUPOBAHUS OCH30a.
4. Yem paznuyaroTcs CHOCOOBI MOTYUYEHHSI XJIOPUCTOro OeH3mIIa U XJ1opOeH3ona?

5. Hanumure ypaBHeHUs: peakuuii Caeayomux MpeBpalieHmii:
CH4— C2H6 — C2H4 — C2H2 — C6H6



6. [IpuBeauTe MEXaHU3M AIKHIMPOBAHHS OCH3051a STHIICHOM.

JlaGopaTopHas pabota Ne 3
Tema: CiupThl U (eHOJIbI.

L]env pabomol: N3y4INTh XUMUYECKHE CBOMCTBA CTUPTOB M (DEHOIIOB.
Xoo pabomul:

OmnpiT 1. OKHCIIEHHE STUIOBOTO CIIUPTA JUXPOMATOM KaJusl.
OmnpiT 2. OKHCICHHE U3OTPOITUIOBOTO CITUPTA.

Omnpit 3. O6pa3oBaHUe TUITUIOBOTO dpUpa.

Omnpit 4. [Tony4ueHne qUU30MPONHIOBOTO 3upa.

Omnpit 5. O0pa3oBaHue CIOKHOTO dPUpa.

OmnpiT 6. OOpa3oBaHue rauiepaTa MeIu.

OmpiT 7. PactBOpuMOCTh (peHONA B BOJIE.

Omnpit 8. 1[BeTHas peakiust Ha PEHOI.

OmnpiT 9. [lomyuenue dheHomnsiTa HATPUSI.

OmnsiT 10. BpomupoBanue peHoma.

KoHTpoJIbHBIE BOIIPOCHI
HanummTe cTpykTypHbIE (GOPMYJIbl BCEX H30MEPOB FeKCHIIOBOTO CIIAPTA.
2. HanummmTe ypaBHEHHs pEakIfii THIPOIN3a BOJAHBIM PACTBOPOM THIPOKCHIA HATPHUS
CIICYIOIINX COCIMHEHUH: a) 2-x10pOyTana; 0) 2-xJ10p-2-MeTUITICHTaHa; B) 1-XIopnpornaHa.

=

3. Kaxum crmoco6omM MOXHO MOTYYHTh 2-METHIPONaHoi-1 u3 aneruiena’?
4. HamummTe CTPpyKTYpHBIE (OPMYIIBI TPOCTHIX 3¢upoB obmen hopmynast C6H140.
5. Hanmmmre ypaBHEeHHE peaklIUW OKWCICHUS IPOMHJICHA BOAHBIM PACTBOPOM I€pMaHraHATa

kanusi. HazoBurte oOpa3oBaBImIUiAcs MPOIYKT.
6. HamumuTe ypaBHEHUE peaklMy B3auMOICHCTBUS riuieprHa ¢ ruapokcuaom meau (I1).

JlabopaTtopHas pabota Ne 4
Tema: Anbaeruabl U KeTOHBI.

Lenb pabomul: U3y4UTh XUMHUYECKUE CBOMCTBA aJIbJIETHIOB U KETOHOB.
Xoo pabompi:

Omnpit 1. O6pa3zoBanue TUAPOCYIB(GUTHOTO TPOU3BOJHOTO ALETOHA.
OmnpiT 2. IM'anodopmHuas peakuusi.

OmeiT 3. Boccranosnenwue anpaerugamu coequaennii meau (11).

OmeiT 4. BoccTaHoBJIEHUE alib/IETHAAMU COSAMHEHUN cepedpa.

OmsIT 5. OcMoJIeHHE alleTaabIETHAA.

OmnbIT 6. Peakuys ¢ CONSTHOKUCIBIM THIPOKCHUIAMUHOM.

Omnpit 7. [lonydenue 2,4-nuHuTpodeHMIrnapa3oHa aleTaabiaeruia.
Omnpit 8. OxuciaeHe OeH3aIbICTH/Ia KHCIOPOIOM BO3TyXa.

KoHTpoIibHBIE BOIIPOCHI
1.Hanummre Bce BO3MOXKHBIE H30MEphl ANBJAETUIOB M KETOHOB, COOTBETCTBYIOIIUE
MoJeKyJsipHoit popmyne C6H120 .
2.Hamummre ypaBHEHHS peakIUil THAPOJU3a CIENYIOIIMX rajloreHnpou3BOAHbIX: a) 1,1-
nuxjoprnponana; 0) 1,1-nmuxiop-2-mMetunoOyrana; B) 2,3-1uOpoMOyTaHa.
3.Kakwue ciupThl 00pa3yroTCs MPH BOCCTAHOBIICHUH BOJAOPOIOM CIEAYIOIINX COCTUHEHNN: a)
mporaHas; 0) OyraHals;, B) IPOMAHOHA; ') 3-METUIIINICHTaHOHA-27
4. Hanumwute ypaBHEHHUS PEAKINil B3aMMOJICHCTBHS C BOJIOH (B IPUCYTCTBUH KaTajau3aT opa)
CIIEYIOIINX COCTUHEHUIL: a) MponuHa; 0) OyTuHa-2.
5.HanumuTe ypaBHEHUS peakifii OKUCIIeHH: a) OyTaHams; 0) 2-MeTHnOyTaHass; B) IPOMaHOHA.



6.06T>$ICHI/IT6, IMo4YeMy pCaKIuio C COJAHOKHUCIIBIM IT'MAPOKCUIIAMHUHOM MOKHO UCIIOJB30BaTh AJIA
KOJMYCCTBCHHOI'O OIIPCACIICHUA aJIbJACTHUIO0B.

JlaboparopHas pabora Ne 5
Tema: YrieBoabl.

Llenv pabompi: U3yunTh (PU3NYECKHE U XUMUYECKHUE CBOMCTBA YTIICBO/IOB.
Xoo pabompoi:
OmpiT 1. O6pazoBanue caxapara Me/Iu.
Omnpit 2. Peakuus «cepedpsHOro 3epKaiay.
OmnpiT 3. Boccranosnenue ruapokcuaa meau (1) (peakuus Tpommepa)
Omnpit 4. OKKCIIEHUE MOHOCAXapU10B peakTUBOM DennHra.
Omnpit 5. 'maponu3 caxapossl.
OmnpiT 6. OOyrIHMBaHKe caxapa.
Omnpit 7. PacTBOpeHue kpaxmaia B BOJIE.
Omnpit 8. KauecTBeHHast peakius Ha Kpaxmai.
Omnpit 9. 'uaponu3 kpaxmana.

KoHTposbHbIe BOIIPOCH
1. OOBscuuTe, MOUEMy B Ipoliecce THAPOJIM3a Kpaxmaja U3MEHSeTCs OKpacka I'MIpoJin3ara ¢
nomom?
2. Hanumure ypaBHEeHHE peaklMy TUAPOIN3a Kpaxmasa, yKaXHUTe IPOMEXKYTOUHbIE U KOHEUHBIE
npoaykThl. Kakyto posib B peakuuu urpaer cepHas Kuciaora?
3. Harmmmre ypaBHEHHE peaKIuy TUAPOIIN3A IIEIUTIONIO3HI.
4 Yro Takoe BoccTaHABIMBAIOLINE caxapa’?
5. Uro npoucxoaut ¢ peaktuBoM @DenuHra npu B3aMMOAECHCTBUHM C BOCCTAHABIIMBAIOIIMMU
caxapamu?

JIaGopatopHas pabota Ne 6
Tema: AMUHBI 1 AMHJBI.

Lenv pabomul: N3YyIUTh XUMAYECKHE CBOMCTBA aMHUHOB U aMUJIOB.

Xoo pabompi:

OmpiT 1. [leficTBre a30TUCTON KUCIOTHI HA AMUHBI.

OmnpiT 2. OCHOBHBIC CBOMCTBA aHWIIMHA.

Omnprit 3. [TonydeHue coneil aHWIMHA U Pa3JI0KEHUE X HIEI0YbIO.

OrmerT 4. [Tonydyenue aneTaJanHuIA.

OmnpIT 5. PacTBOprMOCTh Kapbamuia (MOYEBHHBI) U €0 a30THOKHCIION COJIM B BOJIE.
OmpiT 6. B3aumopeiicTBue kapbamMuaa ¢ a30TUCTON KUCIOTOM.

Omprt 7. 'mpponus kapOamua.

Omnsit 8. KonpeHcarus kapbamuaa ¢ GopManbIeruIoM.

KoHTpoIibHBIE BOIIPOCHI
1.IlepeuncanTe OCHOBHBIE CBOMCTBA KapOamuia (MoueBUHBI). [IpuBenuTe ypaBHEHUS peaKIIUid.
2. HanmummuTe ypaBHEHHS PEaKIUi B3aUMOJEHCTBUS COJSHOW KHCJIOTHI C MPOMUIAMHUHOM,
JTUATUIIAMUHOM, TPUU3OIIPOITHIIAMHUHOM.
3.C moMoIIbI0 KaKoi peakiui MOKHO Pa3IM4HUTh IIEPBUYHbBIE, BTOPUYHBIE U TPETUYHBIC aMUHBI?
4.Hanumure CTPYKTypHble (OpMYJBl BCEX H30MEPOB COEOUHEHHS ¢ o0miei Gopmyoit
C6H11NH2.
5.Kak MeHsIeTCs OCHOBHOCTbD B PSTy: aMMHUAaK—MeETUIIaMAH—aIleTaMu !
6.Kakoi quaMuH UCTIOIB3YETCs AJIsl MOTYYEHUS TOJIMaMHUTHOTO BOJIOKHA «HAMIOH»?
7.Hanumure peakuuio 3UHUHA.



JlabGopaTopHas pabota Ne 7
Tema: I'eTepopyHKIIMOHAJIbLHbIE COETUHEHUS.

Lenv pabomul: U3y4UTh XUMUYECKUE CBONCTBA reTepOyHKIIMOHATBHBIX COSAMHEHUN.
Xoo pabompoi:

Omnpit 1. O6pa3oBaHue XeTaTHBIX KOMIUIEKCOB C HOHaMU METaJLIOB.

OmnbIT 2. B3aumoelictBrue o-aMUHOKUCTIOT ¢ cosimu Meau (I1) u xxenesa (11).

Omnpit 3. B3aumoieiicTBurE aneToykcycHoro adupa ¢ xjaopuaom xenesa (LL).

OmnpiT 4. O6pa3oBanue komiiekca meau (1) ¢ BuHHOM KuCa0TON peakTuB Denunra).
OmpIT 5. Peaknuu KeTOHHOM M €HOJIBHOW (hopM areToykcycHoro 3dupa.

Omnpit 6. [Tonyuenue 2,4-muHUTPOPEHUNTHIPABOHA.

OmnpiT 7. BpoMupoBaHue alleTOYKCYCHOTo 3dupa.

Omnpit 8. KeroHHOE paciiemnieHne aeToykeycHoro 3gupa.

OmnpiT 9. Paznoxenne TMMOHHOM KUCIIOTHI.

KoHTpoIbHBIE BOIPOCHI
1. PacmonoxuTe CICIyIOIHEe apOMAaTHUCCKUE COCJAMHEHHS B IMOPSIKEC YBEIHUYCHUS DHEPIHU
pe3oHanca: a) Tuoden; b) 6enzon; C) nuknonenraaueHuI-anuox; d) Gypan; €) muppou.
2. Iuppon nporonupyercs o aromy C-2 ObIcTpee, YeM o aTOMy a30Ta, TaK Kak:
a) atom yriepoga C-2 obOnagaer Oojee BBIPaKCHHBIMH OCHOBHBIMH CBOMCTBaMH, YeM aTOM
a30Ta;
b) pesonancHbIi THOpWA NHPpOJa MOKA3BIBACT, YTO YACTHYHO MOJIOKHUTEIBHBIA 3apsij
HAaXOJUTCS HAa aTOME a30Ta;
¢) atom C-2 npocTpaHCTBEHHO OoJiee JOCTYIICH, YeM aToOM a30Ta.
3. [Touemy nuppon (pKa=17) menee kucinblii, yem nukinoneHTanuex (pKa= 15), xors arom a3ora
0oJiee PIIeKTPOOTPHUIIATENICH, YEM aTOM yriiepojaa?
a) aTOM a30Ta B MUPPOJIC HAXOAUTCS B SP2- THOPUITHOM COCTOSIHUH;
b) aHanM3 pe30HAHCHBIX CTPYKTYp MUPPOJA B CTATUYECKOM COCTOSIHUHM YKa3bIBaeT Ha HaJIHYHE
YACTUYHOTO MOJIOKUTEILHOTO 3apsiia Ha aTOME a30Ta,;
C) CONpSYKEHHOE  OCHOBaHWE  IMHPPOJIa  YCTOWYMBEE  COMPSDKEHHOTO  OCHOBAHUSI
[UKJIOTICHTA/INCHA.
4. PacmoyioKuTe CIIEAYIOIINE COCTUHEHHS B TIOPSJKE JIETKOCTH BCTYIUICHHS B PEaKIUd
AMEKTPOPHUIBHOTO 3aMelieHus: a) Oensou; b) dypan; ¢) nupposr; d) TnodeH; e) nMUIA30I.
5. Pacronoxure CIeIyone COCIHHEHUS B TOPSAKE YBEIMYEHHsI CIIOCOOHOCTH B PEaKIUH
NIEKTPO(UIBHOTO 3aMelieHus: a) WMHUAa3on; b) muppon; ¢) Oenszon; ) HuTpoOeH3OI; €)
nupuaug; f) nupumunug; g) mupasux.

Jlumepamypa

1. Oprannyeckas xumus : yued. mocobue ansi GakanaBpoB [Tekct]|: y4eO. mocobue amns
crya. By3oB/ b.Jl. bepesun, I.b. bepesun . - 2-e u3a. - M. : FOpaiit, 2012. — 767c.

2. Weanos, B. I'. Oprannueckas xumus [Tekct]: yued. mocodue i CTy/I. By30B, 00y4Y. IO
cnen. "buonorus" / B. I.UBanoB, B. A.I'opnenko, O. H. I'eBa. - 6-¢ u3a., crep. - M.:
Axagemus, 2010. - 620 c.

3. Aptémenko, A.M. Ilpaktukym no opranuueckoil xumuu [Tekcr]: yued mocobue st

ctyn. By3oB/ AWM. Apremenko, M.B. Tukynosa, E.K. Arydpues.— 3-e u3., ucrp. —
M.: Bercmr. mk., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemennoi opranndeckoir xumuu [Tekct] : yue0. mocobue s
cryn. By3oB / b. JI. Bepesun, JI.b. bepesun. — 2-¢ u3a. ucnp. — M.: Beicur.mk., 2003. —
768 c.



5. Mensp E.C. llenouku mpeBpaiieHuid U MpUMEpPbl CHHTE30B MO OPraHUYECKOW XUMHUU
[Tekcr]: yueb. mocodue / E.C. Mens; M-Bo obpazoBanusi PO, Mypwm. roc. men. yH-T. —
Mypmanck: MI'TIH, 2001. — 50 c.

6. Menb E.C. [Ipunoxenue k yuebHomMy nocobuto «Llemouxu npeBpamieHuii 1 npuMepsl
cuHTe30B 1o opranumdeckoit xumun» [Tekcr] / E.C. Menwb; M-Bo oOpa3oBanus PO,
Mypwm. roc. nen. yH-T. — Mypmanck: MITIH, 2001. — 31 c.

Monyab 4 «@u3ndeckass XuMHUsD

B Xoze mpakTu4yeckux 3aHATHH NpUMEHsAETCs NpoOIeMHOE U3JI0KEHUE MaTepHala, CpaB-
HUTENBHBIN aHAIN3, PEIICHUE CUTYAIIMOHHBIX 3aj1a4y, paboTa B TPyIIax, BU3yaJbHBIC MTPE3CHTA-
IIUM TEOPETHUYECKOro MaTepualla, 3JEKTPOHHbIE 00pa30BaTeIbHbIE PECYPChI; B I03HABATEIIbHON
JeSITeIbHOCTH MCTIONIB3YIOTCS 0a30BbIe 3HAHUS B O0JIACTH €CTECTBEHHBIX HAYK.

Obyuatomecss TpruoOPETAIOT 3HAHKS O TEOPETHUYECKUX OCHOBAX XMMHYECKOH TEPMOJIH-
HAaMUKH, XUMUYECKOW KUHETHKU U KaTajlu3a, TEOPUHU IIEKTPOJIUTOB U BJIEKTPOXUMMH, CBOM-
CTBaX PAacTBOPOB; METOJAaX aHaIM3a XUMUYECKUX U (a30BbIX PAaBHOBECHIA;

B xozxe npakTudeckux 3aHATHI 0Oydarommecs: MPUMEHSIOT Ha MPAKTUKE TEOPETHIECKUE
OCHOBBI (PM3MYECKON XMMUU; UCIOIb3YIOT TEPMOJANHAMHYECKUE (PYHKLIUU B IPOBEJCHUN pacye-
TOB TUIIMYHBIX IPOLECCOB M YCTAHOBJICHUU KPUTEPUEB MX MPOTEKAHMSI, U3JAraloT U aHaJIU3U-
PYIOT MOJIy4yaeMylo HH(pOpMALHUIO.

[Ipaktuueckoe 3ansitue Nel
Tema: Tepmoxumusi.

Iinau:
1. DOKBUBaJIEHTHOCTH TETUIOTHI U PAOOTHI.
2. TlepBblif 3aK0H TEPMOJUHAMUKY - (POPMYIUPOBKU U aHATUTUYECKOE BBIPAKECHHE.
3. BuyTpeHHss 3Heprus cuicteMbl. BHyTpeHHss SHeprus Kak (QYHKIUS COCTOSHHUS.
4. Pabota pacuupeHus UeaibHOTO ra3a B OCHOBHBIX TEPMOJUHAMUYECKHX MPOIIECCaX.

OHranbnus. 3akoH ['ecca v ero cieAcTBUs.

5. TemuoBbie 3 deKThl XUMUYECKUX MpOoIeccoB. TermioTsl 00pa3oBaHHsl U CrOpaHus Be-
niecT. Tennora pacTBOpeHUsI.

6. DakTopbl, OMPEICIIAIONINE TeIIOBOK AP PEKT MPU pacTBOPESHUH BEIICCTBA.

Jlumepamypa

1. Hnnonuros, E. I'. ®usnueckas xumus [Tekct]: yaeOHUK A1 cTyd. By30B / MnmoautoB
E.T., ApremoB A. B. u ap. ; nox pea. E. I'. Unnonutosa. - M.: Akagemus, 2011. — C.8-
57 c.

2. Crpombepr, A. I'. ®usnueckast xumust [ TeKCT]: y9eOHHUK IS CTYI.BY30B, 00YY. IO XHM.
crert. / Ctpombepr A. I'., Cemuenko /I. I1. ; mox pen. A. I'. Ctpombepra. - M.: Beicm.
mk., 2010. - 527 c.

3. Ipaktukym mo obmieit xumuu. bruopusndeckas Xxumusi. XUMHs OMOTEHHBIX DJIEMEHTOB :
[yueb. mocobue ist CTyl. By30B, 00y4. MO MeJ., Ouoin., 3xon. u Ap. cmei.] / [Tonkos B.
A., babkoB A. B., Tpodpumona JI. ., IlyzakoB C. A. ; mox pen. B. A. Tlonkoga, A. B.
babkoga. - 4-e uza. - M. : lOpaiit, 2012. - 238 c.

[TpakTnueckoe 3ansTue No2
Tema: XumMunuyeckoe paBHOBecHe.
Ilnan:
2. Xumuueckoe paBHoBecue. [Ipu3HaKky U yCIOBHs paBHOBECHSI.
3. 3axoH aeiicTByronmx mMacc. KoHcTaHTa paBHOBECHS M CIIOCOOBI €€ BHIPAKCHHUSI.



Ihan:

abhowdE

~No

XuUMHUECKUH  moTeHuuan.  MakcuManbHas — pabora  (M3MEHEHHE  HM30XOpHO-
M30TEPMUYECKOTO MOTSHIIMANA) U MaKCUMAallbHas TIoJie3Hass padoTa (M3MeHeHue n3o0ap-
HO-M30TEPMHUYECKOTO TMOTEHIMAlIa) PAaBHOBECHONW H30TEPMUYECKOM XMMHUYECKON peak-
LIUU.

CranpapTHble M300apHBI U M30XOPHBINA MOTEHIUMAIBI XUMHUYECKOW peakiuu: ux (usn-
YECKHUM CMBICI U CBSI3b C KOHCTAaHTaMU PaBHOBECHS.

PaBHOBeCHE B r€TEpPOre€HHBIX CUCTEMAX. Y CIIOBUSI PABHOBECHS.

Yucno TepMOIMHAMUYECKUX CTETEHEeW CBOOOJIbI PABHOBECHOI I'€TEPOTreHHOM CHUCTEMBI.
[TpaBuno ¢a3 'ubOca.

OIHOKOMITIOHEHTHBIE cHCTEeMBbI. Jlnarpamma cocTostHusi BoJbl. YpaBHeHue Kiaysuyca -
Knaneripona.

JIByXKOMIIOHEHTHBIE CUCTEMBI.

Jlumepamypa
Unnonuto, E. I'. ®usnveckas xumus [Tekcr]: yueOHUK 11t cTya. By30B / Mnmonuros
E.T., ApremoB A. B. u np. ; nox pea. E. I'. Unnonutosa. - M.: Akagemus, 2011. — C.88-
107 c.
Crpombepr, A. I'. dusnyeckast xumus [TekcT]: yueOHUK Ui CTYI.BY30B, 00y4. [10 XHUM.
cuern. / Ctpombepr A. I'., Cemuenxo /. Il. ; mox pen. A. I'. CtpombGepra. - M.: Brici.
mk., 2010. - 527 c.
[TpakTukym no obmel xumuu. buopusndeckas xumusa. XuMusi OMOTEHHBIX JIEMEHTOB :
[yaeb. mocobue uist cTya. By30B, 00y4. IO MeJl., OMOJ., 9Koid. u jp. crell.] / [Tonkos B.
A., babkoB A. B., Tpopumosna JI. 1., Ilyzakos C. A. ; nox pen. B. A. Ilonkosa, A. B.
ba6koga. - 4-¢ uzn. - M. : FOpaiit, 2012. - 238 c.

[Ipaktuueckoe 3ansTue N3
Tema: PacTBopbl.

Knaccudukanus pacTBopos.

Crioco0b! BBIpaKEHUST KOHIICHTPAITUH.

TepmoauHaMudeckoe yciaoBrue o0pa3oBaHuUs pacTBOpA.

KosnmuratuBHbIE CBOMCTBA paCTBOPOB.

[TpuMeHeHnEe KPHOCKONIUU | S0YIMOCKOINH TSl OTIPEIEICHUST MOJISIPHONW MacChl pacTB O-
PEHHOTO BEIECTBA.

OcMoTrYecKkoe JaBieHue pa3doaBieHHOro pactBopa. YpasHeHnue Baut-I'odda.
Bbuonoruueckoe 3HaueHnE OCMOTHUYECKOTO JaByieHus. 3oToHnueckuit ko3 GUIMEHT.
HeunneanbHble (peanbHbIE) pacTBOPHI.

Jlumepamypa
Wnmonutos, E.I'. ®uznueckas xumus [Teker]: yaeOHuK m1st cTya. By30B / Mnmonmtos E.
I'., ApremoB A. B. u 1p. ; nox pex. E. I'. Unnonurosa. - M.: Akanemus, 2011. - C.108-
207 c.
Crpombepr, A. I'. ®usnyeckast xumus [TekcT]: yueOHUK I CTYI.BY30B, 00yU. MO XHUM.
crneu. / CtpomOepr A. I'., Cemuenko /. I1. ; mox pen. A. I'. Ctpombepra. - M.: Beici.
mk., 2010. - 527 c.
[TpakTukym no oOmeit xumun. buodusznueckas xumusa. XuMusi OMOTEHHBIX 3JIEMEHTOB :
[yae0. mocobue aisa cTya. By30B, 00y4. 1O Me., OMoJl., 3koJ1. u ap. creil.] / [Tonkos B.
A., babkoB A. B., Tpodpumona JI. U., ITyzakoB C. A. ; mox pen. B. A. Ilonkosa, A. B.
babkoga. - 4-e u3z. - M. : lOpaiir, 2012. - 238 c.

[IpakTnueckoe 3ansatue No4
Tema: JiekTpoXuMHYeCKHe NPOLECChI.
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DJIEKTPOAHBIE MPOLIECCHI.

["anbBaHMYECKUI DJIEMEHT.

DNeKTpOoABMKYIIasl cuiia rajibBaHuueckoro snemenTa (31C).
®opmyna Hepuera g S/1C u 31€KTpOAHBIX TOTEHIIUAIIOB.
Nzmepenue D/IC.

HepaBHoBecHbI€ JIEKTPOIHBIE TTPOLIECCHI.

DIEKTPOIH3.

3akonbl Papajes.

Jlumepamypa

1. Wnmomuro, E. I'. ®usnueckas xumus [Tekct]: yueOHHK ms ctya. By3oB / UnmonutoB
E.T'., ApremoB A. B. u 1p.; nox pexn. E. I'. Unmonutosa. - M.: Akanemus, 2011. -C.208-
265 c.

2. Crpombepr, A. I'. ®usnueckast xumus [Texct]: yaueOHUK U1 CTYA.BY30B, 00yY. IO XUM.
cuern. / Ctpombepr A. I'., Cemuenxo /. Il. ; mox pen. A. I'. CtpombGepra. - M.: Brici.
mk., 2010. - 527 c.

3. Ilpaktuxkym no oOuieit xumuu. buodusnueckas xumus. XuMus OMOT€HHBIX AJIIEMEHTOB :
[yaeb. mocobue uist cTya. By30B, 00yd. O Me., Ouoin., skoir. u ap. creil.| / [Tonkos B.
A., babkoB A. B., Tpopumosna JI. 1., ITyzakoB C. A. ; mox pen. B. A. Ilonkosa, A. B.
babkoga. - 4-¢ uzn. - M. : FOpaiit, 2012. - 238 c.

4. duzmnueckas XUMuUs: Y4eOHUK A7 BYy30B: B 2 KH.: KH. 2: DnekTpoxumusa. XuMudeckas
kuHeTrka u karaau3 / BopooseB H. K., T'omnes U. H.; mox pen. K. C. Kpacuosa. - 3-¢
w3, ucnp. - M. : Berern. mik., 2001. - 319 c.

B xoae BbInoIHeHUs1 J1a0OPAaTOPHBIX Pa00T 00yUYaroIIHecs:

— TMPUMEHSAIOT 3HAaHUE TEOPETHMYECKUX OCHOB (U3MYECKOH XMMUU TMpH pElIeHUU
NPUKJIAIHBIX 337a4;

— TPUMEHSIOT Ha MPAKTUKE METOJIbI SKCIIEPUMEHTAILHOTO CCIIeIOBAHNS;

— M3JIaralT U KPUTHYECKU aHATM3UPYIOT MOIy4aeMylo HHPOPMALHUIO;

— TIPEJCTABIISAIOT PE3YNIbTATHl Ta0OPATOPHBIX UCCIIETOBAHMIA;

— OBJAJEBAlOT HaBBIKAMH OE30MaCHOTO OOpalIeHUs] C XUMHUYECKUMH pPEaKTHBAMH,
npubopamu U 1a00paToOpHbIM 000pPYIOBAHUEM;

— OBJaJICBAlOT HaBbIKAMH UCIOJIb30BAHNUS HOPMATHUBHBIX JIOKYMEHTOB, ONPEAEIAIOIIMMHU
OpraHU3aIMIO U TEXHUKY 0€301acHOCTH padoT.

JIaGoparophas paGota Nel

Tema: KasiopumeTpuueckoe onpejejieHue yaeJdbHOMH TeMJIOTHI PACTBOPEHHS COJIH.
3aoanus k pabome:
1. MByunuTth 3aBUCHUMOCTb TEMIIEpAaTypbl OT BPEMEHHU B XOJ€ KaJOPUMETPUUYECKHUX IPOIECCOB.
[TocTpouTth rpadmkm 3aBUCUMOCTEM, TpaQUUECKH ONPENeTUTh N3MEHEHHE TEMIIEPATYPHI.
2. OrmpenenuTh MOCTOSTHHYIO KaJOpUMeTpa (TETIOEMKOCTh KaTOPUMETPUIECKON CUCTEMBI).
3. OmpenenuTh yIeIbHYIO TEIUIOTY PaCTBOPEHHS HEM3BECTHOM COJIH.
4.  Paccunrath YIEIBHYIO TETUIOTY THIIPaTOOOpa30BaAHHS o TETUIOTaM
pacTBOpeHUs OE3BOTHON COJIM U KPUCTAIIOTHIPATA.
5. PaccuutaTh OTHOCHTEIBHYIO OIIMOKY OINpPENEeNIeHUs, HCIONb3ysd TaOJIMuHble 3HAUCHUS
OTpeIeNIIeMBbIX BEJIMYMH; BBIYUCIUTH MPEJENbHYIO IOTPEIIHOCTh METO/a U CpPaBHUTH
MOJTyYeHHbIE BEJTMYUHBI.

JlabopaTopHas padota Ne2
Tema: U3yyeHne paBHOBeCHS TOMOTIeHHOM XUMHMYECKOM PeaKIMU B pacTBope.
3aoanus k pabome:



1. M3yunth H3MEHEHHE KOHIIGHTPAMU #oJa BO BpPEMEHM B XOA€ OOpaTHUMOH peakuuu
BoccTaHOBJIeHUs skene3a (1) Hoxuaom kamus B ABYX pacTBOpax C pa3iMYHbIMM HayaJIbHBIMHU
KOHLEHTPAaLUsIMU  PEareHTOB  IIpHU IByX Temneparypax. [lo moiaydeHHBIM AAaHHBIM
IIOCTPOUTH KWHETUYECKUE KPUBBIE PEAKIUU.

2. PaccunTath paBHOBECHbIE KOHIICHTPAIMU HMCXOJHBIX BEIIECTB M HPOAYKTOB PEAKLUHU IS
KaKIOro Cirydasi.

3. PaccunTaTh BENMYMHBI KOHICHTPALIMOHHBIX KOHCTAHT PABHOBECHS M KaXIOro cCiydas,
CPaBHUTH IIOJIy4YECHHBIC 3HAYCHUS.

4. Ha oOcCHOBaHMM TEMIIEpPaTypHOHM 3aBUCUMOCTH KOHCTAaHTBI pPaBHOBECHUS pacCUUTATh
TETIOBON AP PEKT peakuuu.

5. BeruncnuTs npesenbHyo NOrpeliHOCTh OMPEIEIeH ] KOHCTAHThl pABHOBECHSI.

JlaGopaTtopHas pabota Ne3
Tema: OnpeneneHue MOJEKYJISIPHOM MAacChl PACTBOPEHHOI0 BelleCTBA KPUOCKOIIHU-
YeCKHUM MEeTO0M.
Xoo pabomol:
1. Hactpouts TepmomeTp bekmana Ha HCIIONb3yeMblil TeMriepaTypHbIid HHTEPBAI.
2. OmnpenenuTh TemIepaTypy 3aMep3aHus YUCTOrO PacTBOPUTENS U TeMIlepaTypy Hadaia
KPUCTAJUIM3aLUU PACTBOPA HEAJIEKTPOIUTA.
3. Paccuntath MONSNIBHYIO KOHIEHTPAIMIO PACTBOPA M MOJEKYISPHYIO Maccy pacTBOPEHHOTO
BELIECTBA.
4. BeIYMCIUTh OTHOCUTENBHYIO OLIMOKY OMPEIeICHNUS MOJIEKYJISIPHON Macchl U MPeeIbHYIO
MOTPEUTHOCTh METO0/1a; CPABHUTD MOJIYYCHHBIC BEIMYUHBI.
Xoo pabomuil.
1. Kaymbporka Tepmomerpa bekmana.
2. OmnpenenieHre MOHMKEHNUS TEMIIEPATYPbl KPUCTAIUIM3AIUN PAcTBOpA.
3. Pacuér MonekysipHOI MacChl pacCTBOPEHHOTO HEAIEKTPOJTUTA.

JIaGopartopHas pabota Ned
Tema: OnpenesneHne KOHCTAHTHI CKOPOCTH M SJHEPIMU AKTHBALMM PeaKIMH THAPO-
JIM3a YKCYCHOI0 aHTWAPH/A.
Xoo pabomul:
1. I3yunth  KUHETUKY  pEaKIHU TMIpOJIM3a  AHTUAPUAA  YKCYCHOM  KHCJIOTBI
KOH/JYKTOMETPUYECKUM METOJIOM IIPU TPeX TeMIepaTypax.
2. Onpenenuth rpadUIeCKUM M aHATUTHIECKAM METOIaMHU CPETHIOI0 KOHCTAHTY CKOPOCTH
peakIuu Ipyu KaKJI0M Temueparype.
3. Paccunrare TemmeparypHblii KO3 QHUIUEHT KOHCTAHTbI CKOPOCTH U SHEPTHI0 aKTUBAIMU
peaknuy.
4. IToctpouth rpaduk 3aBUCUMOCTH JIoTapu(Ma KOHCTAaHTBI CKOPOCTH PEAaKIMH OT OOpaTHOM
TEeMIIepaTyphl U ONPEEIUTh SHEPTHIO AKTUBALIUH IPahUIECKUM METO/I0M.

Jlumepamypa

1. Unmonuros, E. T'. ®usnueckas xumust [TekcT]: yueOHUK A CTyA. By30B / Mnmonutos
E. T., ApremoB A. B. u np. ; mox pexn. E. I'. UnmomuToBa. - M.: Akagemus, 2011. - 447 c.

2. Ctpombepr, A. I'. ®usuueckast xumus [TekcT]|: yueOHHUK IS CTYI.BY30B, 00yY. IO XUM.
crneu. / CtpomOepr A. I'., Cemuenko /. I1. ; mox pen. A. I'. Ctpombepra. - M.: Beici.
mk., 2010. - 527 c.

3. Ilpaktuxym mo oOmieit xumun. buopusnueckas xumust. XuMusi OMOTEHHBIX 2JIEMEHTOB :
[yae0. mocobue aisa cTya. By30B, 00y4. 1O Me., OMoil., 3koiI. u ap. creil.| / [Tonkos B.
A., babkoB A. B., Tpodpumona JI. U., ITyzakoB C. A. ; mox pen. B. A. Ilonkosa, A. B.
babkoga. - 4-e uza. - M. : FOpaiit, 2012. - 238 c.



4. CospemeHnHoe ectectBo3Hanue [Tekcr]: sHmukionenus: B 10 T.. T.1 : dusuveckas
xumus / Mexaynap.Copocosckast [Iporpamma O6pazoBanus B O6mactu Tounsix Hayxk ;
1. pexa. sanuki. B. H. Coiidep, pen. Toma I'. @. Boponun. - M. : Uza.Jlom "MATUCTP-
[TPECC", 2000.-308 c.

5. ®wusnueckas xumus [Tekcr]: yueOHUK 1 By30B: B 2 KH.: KH.1: CTpoeHue BemiecTna.
Tepmonunamuka / ['omueB U. H., Bopo6se H. K.; mox pen. K. C. Kpacnosa. - 3-¢ uzn.,
uctp. - M. : Bercrn. mik., 2001. - 512 c.

6. dusnueckas XuMus: YIeOHUK JJIs BY30B: B 2 kH.: KH. 2: Dnexkrpoxumus. XumMudecKas
kuHeTrKa 1 katanu3 / BopooseB H. K., 'omneB U. H.; mox pen. K. C. KpacHoga. - 3-¢
u3 ., ucnp. - M. : Bercr. mk., 2001. - 319 c.

Moayab 5 «BMC 1 KoJLJIOWTHAST XUMHSI»

B xozxe npakTuueckux 3aHATUN MPUMEHsETCsS IpoOJIeMHOE U3JI0XKEHHE MaTepuaa, cpaB-
HUTEJIbHBINA aHallu3, pellleHUue CUTYallMOHHBIX 33/1a4, paboTa B TPYIINax, BU3yalbHbIE MIPE3EHT a-
LMW TEOPETHUUECKOTro MaTepurania, 3JIEKTPOHHbIE 00pa3oBaTeIbHBIE PECYPCHI.

OOyuaromuecs: TpuOOPETAIOT 3HAHUS O TEOPETUUYECKUX OCHOBAX KOJUIOMIAHOM XMUMHH U
XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN; 00 OCOOCHHOCTSIX KOJUIOMIHOTO COCTOSIHUS U
CBOMCTBAaX KOJUIOMJHBIX CHCTEM, 3HAYCHUH KOJUIOWJOB B OMOJIOTHH; CTPOCHUU, CBONCTBaX H
METOJIaX MOJIyYEeHHUs MOJMMEPOB: CBOMCTBAX PacTBOPOB BHICOKOMOJIEKYIISIPHBIX COCIUHEHHIA,
MEXaHU3MaX IMPOTCKAHMSI XUMHUYECKUX PEAKIMH C YJ4aCTHEM BBICOKOMOJICKYIISIPHBIX COCIHH €-
HUM.

B xome mpakTHYecKuX 3aHATHI 00ydYaIONUecs MPUMEHSIOT Ha MPAKTUKE TCOPETHUCCKUE
OCHOBBI KOJUJIOUJTHOW XUMHH M XMMHUHU BBICOKOMOJICKYJISIPHBIX COSAMHEHUN MPH PELICHUH MPHU-
KJIAQIHBIX 3a7ad4, JUIsS aHaIn3a OMOJIOTHYECKUX TPOIECCOB U CUCTEM; U3JIAraloT U aHATH3UPYIOT
MoJiy4aeMyro MH(GOpPMALIHIO.

[IpakTueckoe 3anarue Nel

Tema: JInopuiabubie u Jn0poOHbIE TUCTIEPCHBbIE CUCTEMBI.
[Inan:
JInopuiabHbIE CHCTEMBI

MeTtobl ostyueHus JINOQUIbHBIX KOJUIOUIHBIX cucTeM. CaMONpoU3BOJIBHOE JUCTIEPTH-
poBaHue Makpoda3: KpuTepuil caMOIPOM3BOJILHOIO JucneprupoBanus (mo Pebunnepy-
[IlyxuHy), IpUMepBHI.

Munennoo6pa3oBanue B BOJHbIX pacTBopax I[TAB. Kpurnueckas xoHueHTpamnuss Mumen-
noob6pazoBanus (KKM), ocHoBHBIE MeToABI onpeaeneHus KKM.

OMnupudeckre 3akoHoMepHOCTH u3MeHeHns KKM 1 MMHMManbHOro 3HaueHUs MOBEpX-
HOCTHOTO HATSDKEHMsI Ha IpaHule pasnena pactsop [IAB - Bo3ayx B rOMOJIOTMYECKHX
psaaax [TAB.

TepmoauHamMuKka MHUIEIIO00Pa30BaHUA: TEIIOBbIE 3((EKThI, SHTPONUNH asg MpUpoJa
mureuioopasosanus [TAB B BogHbIX pacTBopax. [lunarpamma (a3oBBIX COCTOSHHIA; TOY-
ka Kpadra.

Bnusiane xonuentpaunu [IAB Ha ctpoenne munemt. JKuIKOKpUCTAIIIMYECKUE CUCTEMBI.
O6pa3oBanue u ctpoeHue oopatHbix Muuel. [Ipupona cun npu oOpazoBaHNM 0OPATHBIX
munemt. Como0unn3anus B NPSMBIX U 00paTHBIX MHIIEIUIaX, 3aBUCUMOCTb OT TeMIlepa-
TYpBl U KOHLEHTpAM1. MUKPOIMYIIbCUU KaK MIPUMEp HAHOCHCTEM; YCIOBHS MX 00pa3o-
BaHUs. J[MarpaMMbl COCTOSIHHSI TPEXKOMIIOHEHTHBIX CUCTEM.

[TpakTHueckne MNPUIOKEHUSI MHULEIUISIPHBIX CHCTEM M MHUKPOSIMYJIbCHH (B XUMUH,
He(dTenoobIue, OMOJIOTHH).



JInododHbIe cucTeMbl

[Toryuenue n1ooOHBIX JUCHEPCHBIX cUCTeM. JlucreprainoHHble METO/bI, CBSA3b pado-
ThI TUCIIEPTUPOBAHUS C IOBEPXHOCTHON SHEPrUeH TBEP/IbIX TEIL.

Konnencammonusie MeTosibl. TepMOIMHAMIUKA TOMOT€HHOTO U TETEPOTreHHOT0 00pa3oB a-
HUS AUCTIIEPCHBIX YacTHIl pu ¢$a3oBbIX nepexonax (mo ['md6cy, Donbpmepy). PadoTa 06-
pa3oBaHus 3apojbIlIel HOBOU (a3bl, 3aBUCUMOCTh pa3Mepa KPUTUUECKOTO 3apObIIIa OT
METacTaOUIbHOCTH UCXOAHON MaKpo(asbl.

OO6pa3oBaHue AMCIEPCHBIX YACTHIl MPH KPUCTAJUIM3ALMU W3 PACTBOPOB M PACIUIABOB,
IpY KOHJICHCAITUH NIEPECHIIICHHOTO Tapa, Npu KurneHun. Kuneruka o6pa3oBaHus U pocTta
94acTUIl HOBOM (ha3bl.

XuMuYeckue U pU3nUYecKre METOAbI MOTYYeHUS TUCIIEPCHBIX CUCTEM (30JIeH, IMYIIbCUH,
TIEH, a3p030JIeil).

CHOBHBIE METO[bl OUMCTKH KOJUIOUAHBIX PACTBOPOB (IHANIN3, YIbTPAQHIbTPALIHS, MEM-
OpaHHBIE METOJIbl OUUCTKU TUCIEPCHBIX CUCTEM).

MeToapl peryaIupoBaHus pa3MepOB YacTHUI] B AUCHEPCHBIX CHCTEMAX.

Jlumepamypa

1. Kommouanas xumust [Tekct]: yuyeOHHMK Ui CTyA. TEXHOJIOT. BbICHI. yueO. 3aBemeHuii] /
I'enbdman M.U., Koaneuu O.B., FOctparos B.II. - 5-¢ uzn., crep. - CII6.: Jlansp, 2010. —
C.15-76.

2. Cymwm, B.JI. OcHoBbl komutonaHoi xumun [Teker]: yued. mocobue ans cryn. / Cymm b. 1. -
M. : Akagemus, 2006. - 240 c.

3. Wlykwn, E.JI. Kommonnnas xumus [Tekcr]: ydeOnuk mns crya. By3oB / Ulykun E. [,
[TeprioB A. B., AmMemuna E. A. - 5-¢ 3., ucnp. - M.: Beicr. mik., 2007. - 444 c.

Ihan:

[Tpaktuueckoe 3ansTue No2
Tema: AncopOuusi noBepXHOCTHO-aKTUBHBIX BemecTB (ITAB).

Tepmoaunamuka afcopouuu. BeiBon ypaBHenust ['n006ca. IloBepXHOCTHO-aKTUBHBIE U
MOBEPXHOCTHO-UHAKTHBHbIE BEIIECTBA.

[ToBepxHOCTHOE HaTsKEHHE BOJAHBIX pacTBOpoB IIAB. 3aBHCHMOCTH NOBEPXHOCTHOTO
HaTsDKEHUsI OT KoHUeHTpauuu [TAB.

VYpasuenue [lnmkosckoro. BnusHue ctpoenus monekyn [IAB Ha mOBepXHOCTHYIO ak-
tuBHOCTD. [IpaBuno Tpaybe-/lroko.

Pabota ancopbumu. YpaBuenue JleHrmiopa ajis MOHOMOJIEKYJISIipHOU amcopOumu. J{uHa-
MUYECKHI XapakTep aJCcOpOIMOHHOIO paBHOBECUS HAa MOBEPXHOCTU pa3jeia BOIHBIN
pactBop I[TAB - ra3. CoBmecTHOE penieHue ypapHeHui ['m66ca u Jlearmropa.

Crtpoenue aacopOIMOHHBIX MOHOCTOEB pacTBopuMbIX [IAB. Pacuer pazmepoB moineky
ITAB.

JIByXMEpHOE COCTOSIHME BEILECTBA: OPUEHTALMSI MOJIEKYJ, ypaBHEHHME cocTosiHusA. Ilo-
BEPXHOCTHOE (IByXMepHoe) aasiieHue. Becwl Jlenrmiopa.

Ancop6uust ITAB Ha moBepXHOCTH pazjiesia HECMEUINBAIOIIUXCS KUJIKOCTEH. Aicopouus
[TAB u3 pacTBOpOB Ha MOBEPXHOCTU TBEPbIX Tel. [IpaBuio ypaBHUBaHUS MOJIIPHOCTEN
PeGunnepa.

Bricoxomonexyinspusie IIAB (nmpumepsl, otanuns ot Hu3komosieKyasapasix [TIAB). Ilpo-
6nema Ouopaznmaraemocti ITAB. Ilonartue o runpodunbHO-THIOGUIEHOM OanaHce
(I'JIb) monexyn ITAB. Knaccuduxkanus [TIAB mo mexanuzmy ux aeiicTBus (cMauuBaTeny,
JCTIEpPraTopbl, CTAOUIN3aTOPbI, MOIOIIIUE BEIIECTBA).



Jlumepamypa

1. Komnounnas xumusi [TekcT]: y4eOHHMK JJIsl CTY[. TEXHOJIOT. BBICII. y4eO. 3aBeicHui | /
I'ensdman M.U., KosaneBuu O.B., FOctpatoB B.IL. - 5-¢ u3n., crep. - CII6.: Jlans, 2010.
—C.164-176.

2. Cymwm, B.JI. OcHoBsl kostonaHoi xumun [Tekcer]: yue6. mocodue mwist crya. / Cymm b.
. - M. : Akanemus, 2006. - 240 c.

3. Ilyxun, E.JI. Kommouanas xumus [Tekcr]: yueouuk mis crya. By3oB / Ilykun E. 1.,
[TeprioB A. B., Amenuna E. A. - 5-e u3n., ucnip. - M.: Beicm. mik., 2007. - 444 c.

[IpakTyeckoe 3anstue No3
Tema: PacTBOpBI MOJTUMEPOB.

Ihan:

ok wnpE

8.
9.

TepMoanHaMuKa MaKpOMOJIEKYJI B PACTBOPE.
®a30BbIe AMATPAMMBI CUCTEM MOJIMMEP—PACTBOPUTEND.
OcmMmoTryeckue sIBJIEHUS B pacTBOpax noiauMepos. OrpeeneHe MOoJIEeKyIIpHbIX Macc.
CoBpeMeHHbIE TEOPUU PACTBOPOB MOJIMMEPOB.
Bsi3kocTh paz0aBiIeHHBIX pacTBOPOB MOIUMEpOB. CBETOpaccesiHUE B paCTBOPAX MOJIUMEPOB.
Huddys3us makpomonekyn B pactBopax. CeaumenTanus Makpomosekyn. Onpenenenue
MOJIEKYJISIPHBIX MAacc METOJOM YJIbTpaleHTpU(yrupoBaHusl.
[TonuaneKTponuThl. DNEKTPOCTaTUYECKash COCTaBIAOIIAs CBOOOAHOM »Hepruu [ubOca
MOJINMOHOB.
AmboTepHbIe TOTUIIEKTPOIUTHI.

N3osnexkTpuyeckasi, ”30MOHHAs TOUKU. [10JIM31€KTPOIUTHBIE KOMITJIEKCHI.

10. dazoBbie nepexoanb! B monuMepax. CBONCTBA KPUCTANIMYECKUX MTOJIUMEPOB.

Jlumepamypa
Cemunkos, FO.J]. Beicokomonekyssipabie coeaunenus [Tekct]: ydeOHuK Ui CTyI. By30B /
Cemuukos IO. [I. - 5-e u3n., crep. - M.: Akanemus, 2010. — C.95-123.
Cymm, B.JI. OcHoBbl kosutouaHoi xuMuu [Tekct]: yue6. mocoodue mist ctya. / Cymm B, J1. -
M. : Akagemus, 2006. - 240 c.
lyxun, E.JI. Komtonnnas xumus [Tekcr]: yueOuuk ms crya. By3os / Ilykun E. J1.,
[TeprioB A. B., AmMenuna E. A. - 5-e u3a., ucnp. - M.: Beici. mik., 2007. - 444 c.
Komnouanas xumus [Tekcr]: y4eOHUK Ui CTYA. TEXHOJOT. BBICII ydeO. 3aBefeHuii] /
I'enspman M.U., Kosanesuu O.B., FOctpatoB B.II. - 5-¢ uzn., crep. - CII6.: Jlans, 2010. -
C.178-186.

[IpakTnueckoe 3ansaTue Ned
Tema: UTorosasi KOHTpoIbHAsA padoTa.

JlabopaTopHBIH NPAKTHKYM
B xo/1e BbINOJIHEH U JIA0OPATOPHBIX PadOT 00yUaroNIuecs:

— NPUMCHAKT 3HAHUC TCOPETHUYCCKUX OCHOB KOHHOH}IHOﬁ XUMHHU U XHUMHHN

BBICOKOMOJ'IGKy.]'IprHBIX COG)II/IHCHI/II/I IIpu PCIICHUU MPUKIIAAHBIX 3a/1a4;

MPUMCHAIOT Ha MPAKTUKE METOABI SKCIICPUMECHTAJIBHOI'O UCCIICIOBAHU A,
— H3JIararoT U KPpUTUYCCKU aHAIIU3UPYIOT NOJIYIACMYTO I/IH(I)OpMaLII/IIO ;
— HOpCACTABIIAIOT PC3YJIbTAThI J'Ia60paTOpHLIX HCCHCHOB&HHﬁ;
— JCEMOHCTPUPYIOT HAaBBIKH 0e30I1acHOro 06paI_I_ICHI/I}I C XHUMHUYCCKUMHU PCAKTUBAMU,

npubopamu U 1a00paTOPHBIM 000PYIOBAHUEM;

- an/I06peTa10T HAaBBbIKM HCIIOJIB30BaHUA  HOPMATHBHLBIX JOKYMCEHTOB, OIIPCACIAIOIINX

OpraHU3aIMIO U TEXHUKY 0€301acHOCTH padoT.



JlabGopaTtopHas padorta Ne 1
Tema: Kosutonanbie pactBopbl. [losrydenne u 04MCTKA KOJJIOMIHBIX CUCTEM.

Xoo pabomul:

1. ITonyuenue komnounHoro pacrsopa Fe(OH)s npu runponuse conu xenesa.
2. Koarynsmus KOJUIOMIHBIX PaCTBOPOB 3JIEKTPOIUTAMH.

3. [lentu3anus ocaaka Fe(OH)s.

4. OnpeneneHue nopora KoaryJisiH.

JlaboparopHast pabora No 2
Tema: Onpenenenue aacopoIMU BelleCTBA HA TPAHUIIE KUIKOCTh-BO31YX,
JKHJIKOCTh-TBep/10e BellecTBO. U3MepeHne MOBEPXHOCTHOTO HATSKEHHSI.

Xoo pabompoi:

1. UccnepoBanme ancopbuum IIAB Ha rpaHuue pasgena Boja — BO3JIYX METOJOM
MTOBEPXHOCTHOTO HATSKEHUSI.

2. Brruncnenue aacopOIH MOBEPXHOCTHO-AaKTUBHOTO BEIIECTBA B IMOBEPXHOCTHOM CJIOE U
IIOCTPOEHUE U30TEPMBI a/icopOIuu 1o KpuBoit ¢ — C.

3. Beruncnenne BEIMYUHBI IPEEIbHON (MaKCUMaIbHOK) afcopounu — ['max.

4. BolunciieHue TONIUHBI aCOPOLIMOHHOIO CJI0S U IUIOLaIM 3aHUMAEMOM OJJTHOW MOJIEKYJIOH.

5. HccnenoBanue agcopOuuu [TAB 13 BOJHBIX pacTBOPOB Ha MOBEPXHOCTH aKTUBUPOBAHHOTO
YIJIs METOJIOM U3MEPEHUS IOBEPXHOCTHOI'O HATSKEHHUS.

JlabopaTtopHas pabota No3
Tema: XuMu4eckre MeTOAbI HCCIACAOBAHUS MOJAMEPOB.
MeTtoabl onpeae/ieHus1 (PYHKIUOHAJIBHBIX IPYIIL.

Xoo pabomul:

1.Omnpenenenre KapOOKCUIBHBIX TPYII U KUCIOTHOTO YHCIA.

2. Ompenenenue coaepKaHus THAPOKCUIBHBIX TPYII U THIPOKCUIFHOTO YHCIA.
3.0mnpenenenue HeMpeaeabHbIX CBsA3ei. OnpeneneHne HoAHOTO YHcTa.

Jlumepamypa

1. Komnouanas xumusi [TekcT]: y4eOHHMK JJISl CTY[A. TEXHOJIOT. BBICII. y4eO. 3aBefeHuit] /
I'enspman M.U., Kosanesuu O.B., IOctparos B.II. - 5-e u3z., crep. - CII0.: JIans, 2010.
-332c.

2. Cemuukos, 10./1. BeicokoMonekynsipable coequHeHus [ TekeT]: yueOHHK JUIsS CTY/I. BY30B
| Cemunkos 1O. /1. - 5-e u31., crep. - M.: Akagemust, 2010. — 368 c.

3. Cymwm, B.JI. OcHoBbl koutonanoi xumun [Tekcr]: yue6. mocooue mus crya. / Cymm b.
. - M. : Akagemus, 2006. - 240 c.

4. Ilyxwun, E.JI. Kommounnas xumus [Tekcr]: yueOnuk s cryn. By3oB / lykun E. 1.,
[Teprio A. B., AmMenmuna E. A. - 5-e m31., ucrip. - M.: Beicr. mik., 2007. - 444 c.

V. MeToanueckue pekoMeHIaIUM M0 MOATOTOBKe pedepara
Anroput™Mm HamucaHus pedepara:

1 stan — onpezeneHue TEMBbI.

2 JTamn — onpeAeNeHue CTPYKTyphI pedepara.

3 9Tan — noApoOHOe pacKpbITHE HHPOPMAIIUH.

4 stan — (hopMyTUpPOBAaHUE OCHOBHBIX TE3UCOB M BHIBOJIOB.



S 3Tan — NpeACTaBICHUE CIIUCKA UCIOIb30BAaHHON JINTEPATYPHI.



