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METOJIUYECKUE YKA3ZAHMS /151 OBYYAIOIUXCSI IO OCBOEHUIO
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1. | Kadempa EcrecTBeHHBIX HayK

2. | CnenmnanbHOCTh 31.05.01 JleyeOHoe neno
3. | AucrumirHa (MOTyJIb) Xumust

4. | ®opma 00yueHus OYHas

5. | 'oxg mHabopa 2020

|. Meroanueckne pekoMeHJANMH II0 OPraHM3alMH PadoTbl CTYJAEHTOB BO BpeMs
NMPoBeIeHUs JEeKIUOHHBIX M MPAKTHYECKUX 3aHATHI

[Ipuctynas K M3y4eHUIO TUCHMIUIMHBI, CTYACHTY HEOOXOIMMO BHMMATEJIBHO O3HAKO-
MUTBCSI C TEMAaTUUYECKUM IJIAHOM 3aHSATUH, CIMCKOM PEKOMEHJOBAaHHOH snuteparypsl. Ciaenyet
YSCHUTh IOCJIE0BATEIbHOCTh BBIOJHEHUS MHIUBUAYaJIbHBIX y4eOHbIX 3amaHuil. Camocros-
TenbHasi paboTa CTy/AEHTa IPEAINoyiaraeT padoTy ¢ HaydyHOU M yuyeOHOW JMTeparypoil, yMeHue
CO3/1aBaTh TEKCThI U AJIEKTPOHHBIE IPE3EHTALIMH, IPOU3BOIUTH JIAOOPATOPHBIE OIBITHI, pad0TaTh
¢ Tabnuiamu U rpadgukamMu. YpoBeHb U IIIyOMHA YCBOCHUSI TUCUUIUIMHBI 3aBUCAT OT aKTUBHOM U
cucTeMaTHyeckoi paboThl Ha JIEKIUAX, U3YUEHUs] PEKOMEHOBAaHHON JIMTEpaTyphl, BHIIOIHEHUS
TEKYIIUX U KOHTPOJbHBIX TUCHbMEHHBIX 3a/I1aHUH.

IIpu u3yyeHUM TUCUUIUIMHBI CTYIEHTHI BBIIOJIHSAIOT CIEIYIOIINE 3aJaHus:

- U3y4aroT pEeKOMEHJ0BAHHYI0 HAyYHO-IIPAaKTHUYECKYIO U yUYEOHYIO JIUTEpaTypy;

- BBIMOJIHAIOT 33JJaHUs, IPETYCMOTPEHHBIE JUIsl CAMOCTOATENBbHOM paboThI.

OCHOBHBIMHU BHJIaMU ayJTUTOPHOU pabOTHI CTY/AEHTOB SIBISIFOTCS JIEKLUH, JaOOpaTOpHbIE
paboThl M MPAKTHUUECKUE 3aHITHUS.

B xone nexuuii nmpenojaBaTesb U3JIara€T U pazbsACHSAET OCHOBHbIE, HAUOOJIEE CIIOKHbBIE
MOHATHUS TEMBI, a TAK)Ke CBSI3aHHBIE C HEH TeopeTHYecKre U MpakTHYeCKue mpoodaeMbl, 1aeT pe-
KOMEHJAINHU ISl CAMOCTOSTEIbHON PadOTHI.

Ha naGopaTtopHbIx paboTax BBINOJHSIOTCS CHENMAIbHO MOAOOpaHHBIC 3a/laHUs, CBA3AH-
HBIE C U3yYEHUEM CBOMCTB XUMUYECKUX COCIUHEHUMN.

[IpakTHyeckue 3aHATHS 3aBEpIIAIOT M3yueHHe Haubojee BaKHBIX TeM Y4eOHOW IUCIIH-
winHbl. OHU CiIy’KaT 7S 3aKperyieHUs] U3Y4eHHOI0 MaTepuaia, pa3BUTHS YMEHHMH M HaBBIKOB
pelIeHus 3a/1a4 ¥ YIPaKHEHUH, a TaKXKe 11 KOHTPOJISI PENo1aBaTeIeM CTEIIEHN MTOATOTOBJICH-
HOCTHU CTYJI€HTOB I10 U3y4aeMOW JUCIUIINHE.

KayecTtBo y4ueOHOI paboThl CTYAEHTOB MpenojaBaTeib OLEHUBACT C MCIOJIb30BaHHEM
TEXHOJIOTMYECKON KapThl AUCLIUILINHBI, pa3MellieHHO! Ha caiite MAT'Y.

MeTtoanyeckue peKOMEHAAIMH 110 MOATOTOBKE K CAa4e JK3aMeHa

DK3aMeH OCYIIECTBISETCS B paMKax 3aBEpIICHUS HM3Y4YEHHS AUCUUIUIMHBI (MOIYJs) U
MIO3BOJISIET OIPEJIENIUTh KaueCTBO YCBOCHUSI M3yYEHHOTO MaTepualla, a TaKkKe CTeNeHb chopMu-
POBAHHOCTH KOMITETEHIINM.

OOyuaronuecs: 00s13aHbl caBaTh 9K3aMEH B CTPOTOM COOTBETCTBHM C YTBEP)KICHHBIMH
y4eOHBIMU TIJIaHAMH, pa3pabOTaHHBIMU COTJIACHO 0Opa30BaTENbHBIM CTaHAApTaM BBICIIETO 00-
pa3oBaHHUsl.

[To nanHO# AUCUUIUIMHE SK3aMeH MPUHUMAETCS Mo OUjIeTaM, CoIep KallluM JBa BOMpoca.
DK3aMeHAIlMOHHbIE OUJIETH YTBEP)KIAIOTCS Ha 3acelaHiM Kadeapsl.




DK3aMeHaTOpy MPEeIOCTaBISIETCs MPAaBO 3a/1aBaTh 00yUYaIOIIMMCS BOIIPOCH! B paMKax Ou-
Jerta, a TaKkKe, IOMHMO TEOPETHYECKMX BOIIPOCOB, TMpelaraTh 3aJaud  MPaKTHKO-
OpPUEHTHPOBAHHOHN HAINIPABIECHHOCTH IO MIPOrpamMMe JaHHOTO Kypca.

[Tpu siBKe Ha PK3aMeH oOydaronuecs: 00s13aHbl UMETh MU ce0e 3aUETHYI0 KHUXKKY, KOTO-
PYIO OHHU IPEABSBISAIOT K3aMEHATOPY B Hayalle K3aMeHa.

Pexomentyercs mpu moAroToBKe K 9K3aMEHY OMHMPAThCs Ha CICAYIOIIUH IJIaH: TPOCMOT-
peTh mporpamMMmy Kypca, ¢ LeJbl0 BBISBICHHS HanOoliee MpoOIIEMHBIX TEM, BOIPOCOB, KOTOPHIE
MOT'YT BBI3BaTh TPYAHOCTH IIPH HOATOTOBKE K IK3aMEHY.

1. Tembl HEOOXOAMMO U3yUYaTh MOCIEIOBATEILHO, BHUMATENBFHO O0Opalias BHUMaHUE Ha
OIMCAaHUE BOIPOCOB, KOTOPBIE PACKPHIBAIOT ee cojepkanue. HaunHats HE0OX0AMMO C TepBOM
TEMBI.

2. Ilocne pa®oThl Haj MEpBOM TeMOW HEOOXOIUMO OTBETUTh Ha BONPOCHI JUII CaMoO-
KOHTPOJISI.

3. U Tak nanee mo oCTaJbHBIM TEMaM.

4. B zaBepumenue ais 3(pPEeKTUBHOTO 3aKperuieHus: HHGOpPMAIMK TPOPEIIaTh UTOTOBBIN
TECT MEPBBIA pa3 Jydiie 0e3 HCIOIb30BaHUS YYeOHBIX MAaTEpPHAIOB U HOPMATUBHO-TIPABOBBIX
aKTOB, BTOPOH pa3 € MX MCIOJIb30BAHHEM.

I1. Ilnanbl NpaKTHYECKUX 3aHATHI

Mopayasb 1 «O0mas 1 HeopraHu4ecKass XUMHSD)

B Xxone mnpakThueckuxX 3aHATHH NPUMEHSETCS MPOOJEMHOE H3JIOKEHUE Marepuala,
CPAaBHHUTEIBHBIA aHAJIN3, PEIICHHE CUTYAallMOHHBIX 3a1ad, paboTa B TpyIMIax, BH3yalbHBIC
Mpe3eHTAllMd TEOPETHYECKOro MaTepuana,  JJeKTpPOHHbIE 0oOpa3oBaTelbHBIE PECYPChl; B
MO3HABATEJILHON JEATEIbHOCTH UCTIOIB3YIOTCS 0a30BbIC 3HAHUS B 00JIACTU €CTECTBEHHBIX HAYK.

OOyuaromuecs NPUOOPETAIOT HOBBIE 3HAHUS O 3aKOHAX U XHUMHUYECKHUX TEOPHSX,
CTPOCHHMH M CBOMCTBAX XUMHUYECKUX COCAMHEHUH, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUUYECKUX
MIPOIIECCOB; CBOMCTBAX XMMHYECKUX CHUCTEM, PEAKIIMOHHOW CIIOCOOHOCTH BEIIECTB; IPOIlECCax,
MPOUCXOJSAIINX B PACTBOPAX, OKUCIMTEIHLHO-BOCCTAHOBHUTEIBHBIX MpoIeccax; (QYHKIIHIX
BEILECTB B JKUBBIX OpraHU3Max.

B xone mpakthueckux 3aHATUN 00ydaromydecs MPUMEHSIOT Ha MPAKTUKE XUMHUUYECKHE
TEOPUHU M 3aKOHBI OOIIeH XMMHHU; JAIOT XapaKTEPUCTUKY XUMUYECKUX AJIEMEHTOB, CTPOCHUS U
CBOMCTB OCHOBHBIX COCIUHEHMH XMMHYECKHUX DJIEMEHTOB Ha OCHOBE YUYEHHUS O CTPOCHUU
BEILECTBA, TEOPUMU DJIEKTPOJIUTUYECKOW JTUCCOIMAIUU, TEOPUU PACTBOPOB, OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX TPOLIECCOB; XapaKTEPHU3YIOT XHMHYECKHE PEAKIUU C TOYKH 3PEHUS
XUMUYECKON KUHETUKH M TEPMOJMHAMHKH; OCYILIECTBIIAIOT XUMUYECKUE PACUEThI; U3JIararoT U
aHAJTM3UPYIOT TOJIy4aeMyr0 HH(OPMAITHIO.

[IpakTnueckoe 3anarue Nel
Tema: OCHOBHBIE XMMHYECKHE 3aKOHBI.

Inan:

1. OCHOBHBIE XMMHUYECKHE MOHITHUS: aTOM, MOJIEKYJId, XUMHUYECKHUH DJIEMEHT, IPOCThIE U
CJIOKHBIE BEIIECTBA, XUMHUECKas PEaKIIHsl.

2. OTHOCHUTEbHAS ATOMHAs U MOJIEKYJIIpPHAsI MAaCCHI.

3. 3aKOH COXpaHEHUsT MaTe€pUu U SHEPIUH.

4. 3akoH ABOrajapo U €ro CleJCTBHS.

5. CTeXnOMEeTpUYECKUE 3aKOHBI.

6. 3aKOHBI HJEAIBHBIX Ta30B.

7. Ilepnonnueckas 3aKOH U IIEPUOANYECKAs CUCTEMA DIIEMEHTOB.

Bonpocwt ons ob6cysrcoenus:



3amaun Ha OMNpeAeNeHHEe MOJICKYJSPHBIX MAacC BEIIECTB B T'a30BOM COCTOSHUH, HA MOJISIPHBII
00beM, 3aK0H ABOTaIpoO:

1) [InotHOCTH raza no Bo3ayxy 3,5. HailiTu Maccy MoseKkybl rasa.

2) OnpenenuTbh Maccy aroMa U MOJIEKYJIbI TeIusl.

3) Macca 1 nra3a (1.y.) paBHa 1,43r. UeMy paBHa MoJisipHas Macca 3TOro rasza’?

3aaun Ha ra30BbIE 3aKOHBI:

4) Nasnenue Bo3ayxa B aBromoOuibpHOM mmHe 0,3 MIIa npu 150C. Kak usmenurcs gaBiieHue,
ecnu muHa Harpeercs 10 S00C?

5) Ilox xakuM JaBieHHEM B cOCyll BMeCTUMOCThIO 5*10-3 M3 moxkHO mipu Temmeparype 270C
cobpate CO2 maccoii 0,022 kr?

3aaun Ha BBIBOJI XUMHUYECKUX (POPMYIT:

6) BoiBecTu mpocreiinryto Gopmyny GTOpuAa allOMUHUS — Kajlus, €Cd B HEM COJEPIKUTCS
27,46%K , 19,02%Al, 53,52 %F.

7) U3 0,462r nupura nonydeno 1,77t cyasdara 6apus. Onpenenure conepkaHue Cepbl B TUPUTE
u ero Gpopmymy.

Pacuersl mo xumuueckuM HopMynaMu ypaBHEHUSM C UCIOJIB30BaHUEM MOHATUN: MOJIb, IEPEXO/]
OT KOJIMYECTBA BEIIECTBA K Macce U 00paTHO, 00beMHAast U MOJIbHAS JIOJIH:

8) Boruucnuth mnporeHTHOe coaepkanue ¢ropanaruta Casz(POs)2*CaF2 u mpumeceir B
xubHuHCKOU pyne, eciu B Helt 30% oxcuma docdopa (V)

9) [Ipu mpomycKkaHWU CEPHUCTOTO T'a3a Yepe3 pacTBOpP €IKOro Kanus odpazoBanock mo 0,1 Moo
cpenHel u kucioi conu. Kakoit 00beM raza ObLI1 MPOITYIICH Yepe3 pacTBop?

3aoanus ona camocmoamenvbHol pabomul:

1. [TnoTHOCTH ra3a Mo BoAOpOay paBHa 22. OnpeneiauTh MIIOTHOCTh ra3a Mo XJopy.

2. Kaxoii 06bem 3aanMaioT 6,02*10%% aTomoB a3orta pu H.y.?

3. Ckomnbko aTromMoB a3ota B 2,8 1 okcuaa azota (1) (n.y.)?

4. Cxonbko mutpoB Bogopoaa (20°C u 100 kIla) Beigenurcs npu B3aumozeicteuu 165 r Fe ¢ 1
kr 30%-oro p-pa HCI? Ckosisko rpammoB HCI He BoiiieT mpu 3ToM B peakiuio?

5. W3 1,568r xene3Hoil pyabl MONy4Iwsiu ocaiok ¢dochopmonudmara coctaBa P20s5*24MoO3
maccoii 0,427r. KakoBo conepxanue ¢pochopa B pyae B MIPOLEHTAX?

6. 5 M Bomopoja coxriu ¢ 10 mut Bo3ayxa. [locne cropanusi 00eMOB ra30B COCTaBUI 8,7 MIL.
KakoBa o0beMHas 07151 KUCIIOpOJia B BO3yX€, B3sTOM i ropeHus? KakoBa ero MonbHas 1071
B BO3/IyXe?

7. BemectBo conepxkut 75,76% Mblbigka U KACIOpoA. [IIOTHOCTH MapoB IO BO3IyXy 3TOrO
BemectBa 13,65. KakoBa gopmyina sToro coeuHeHus?

Jlumepamypa:

1. T'munka, HJL. O6mas xumus [Tekcr] : yue6. mocobue nns By3oB / I'munka H. JI. ; mox
pen. B. A. TlonkoBa, A.B. babkosa. - 18-¢ uzn., nmepepad. u mon. - M. : KOpaiit, 2011. -
C. 18-54.

2. TI'munka, H.JI. 3amaum m ynpaknenus mo oOmeid xumuu [Tekcr]: yde6. mocobue s
By30B / H.JI. I'nunka; non. pen. B.A. Pabunosuua, X.M. PyGunoit. — U3a. ucop. — M. :
Wnrerpan-Ipecc, 2011.- C. 8-22.

3. Caraiinaunas, B.B. O6mas xumus [Tekcrt]| : y4e0. mocoOue Ass CTyA. HEXUM. CIEIl.
By30B / aBT.-cocT. B.B.Caraiinaunas; M-Bo oOpa3zoBanuss u Hayku PO,
Mypm.roc.rymanut.yH-T. — Mypmanck: MITY, 2011. — C.5-25.

Ilpakmuueckoe 3anamue Ne2

Tema: Xumuueckue pacuemaol.

Pacuémot no ¢popmynam xumuueckux coeouHeHuil.



Inan:

1. Ilepexoasl OoT Maccel M OObEMaA BEIIECTBA K KOJMYECTBY BELIECTBA M OOpaTHO IpH
HOPMAJIBHBIX M HECTAaHJAPTHBIX YCIOBHSAX.

2. OmpeneneHue MOJIAPHBIX Macc Tra3000pa3HbIX BELIECTB 10 OTHOCHTEIbHON IJIOTHOCTH
razoB M 1o ypaBHeHur0o MeHnaeneesa — KnaneipoHa.

3. Onpenenenne KoJIMYECTBA CTPYKTYPHBIX E€IMHMIL BEIIECTBA B €r0 HAaBECKE WM OObEME.
4. MonbHble U OOBEMHBIC OTHOIIEHHUS BEUIECTB B YPABHEHHMAX XUMHUYECKHX PEAKIHi.

5. BeiBoag GopMysn XMMHUYECKMX COEIMHEHMH 0 JaHHBIM O €ro KOJIMYECTBEHHOM COCTaBe.

Bonpocwvr ona obcyscoenus:

1. OTHOCUTENBHBIE aTOMHBIE U MOJIEKYJIIpHbIE Macchl. MoJisipHasi Macca BelllecTBa.

2. @opMynbl ONpENENeHUs KOJMYECTBAa BEIIECTBA [0 M3BECTHBIM JIaHHBIM O Macce
BellecTB, OOBEMAX TIa30B IpPU HOPMAIBHBIX M HECTaHJAPTHBIX  YCJIOBUSAX, a TaKXKe
KOJIMYECTBE CTPYKTYPHBIX €JIMHMI] BEIIECTBA.

3. CnenctBusi U3 3akoHa ABOrajapo.

4 .MaccoBasi 107151 3JIEMEHTa B COCAMHEHUSX.

5. YpaBHEHHsI XMMHYECKHX DPEAKLUUN KAK OTpPaKCHUE 3aKOHA COXPAHEHHsI MacChl BEIIECTBA.

3adanus onsi camocmosmenvHol pabomol:
1. Kaxoit 06béM npu H.y. 3aiimyT 6°10%° atomoB MomnexynspHoro azora Nz ?
2. Wcxons W3 MOJILHOW MacChl yriiepoAa OIpenenuTe aOCOJMIOTHYI0 Maccy aToMma yriepoja
B Ipammax.
3. Bopoomopox comepxkut 78,26 % 6Gopa. IIpu nasnennu 99,0 xI1a u Temmneparype 20 ° C
9,2 r sroro rasza 3aHuMaroT o0bEM 8,2 1. OnpenenauTs GopMyiny COCTUHEHUS.
4. Yepe3 pactBOp, coaepxamuidi 7,4 T THApoKcHma Kambiwms, nponyctwian 3,36 1 COp,
B3STOrO MPU HOPMAIbHBIX YCIOBUsAX. Haiftu o0miyro Mmaccy coneid, o0pa3oBaBIIMXCS B
pe3yabpTaTe peaxiu.

Pacuempul no xumuueckum ypasHeHusaM.
Ilnan:
1. Beiuucnenus, cBsi3aHHBIE C TMEPEXOJOM OT KOJIMYECTBA BEIIECTBA K €ro mMacce U 00bemMy
ra3000pa3HbIX COCTUHEHHUIN 1 00PaTHO.
2. BeruncneHus ¢ UCMoIb30BaHUEM MTOCTOSIHHOM ABOTaJIpo.
3. BpuuciieHusi Mo ypaBHEHUSM XHMHUYECKHX PEAKIWH, €CIM OAMH M3 PEarcHTOB COACPIKUT
MIPUMECH.
4. BeruuciieHus 10 YpaBHEHUSIM TTOCIIEA0BATENbHBIX PEAKIIHiA, TTApaJUIeTbHBIX PEaKIni
5. DBbluncneHuss KOJMYECTBEHHOTO COCTaBa Ta30BbIX CMeced, €clii B HHX MPOTEKAIOT
XUMHUYECKHE PCAKIUH.
6. Beruncienus ¢ yueToMm MpakTUYECKOTo BBIXOJIa MPOIYKTA.
7. BpIunciieHus] KOJIMYECTBEHHOTO COCTaBa CMECH BEIIECTB IO M3BECTHBIM KOJIMYECTBEHHBIM
JAHHBIM O MPOJIYKTaX PEaKIuil.
8. BeIUuCIICHHS 110 TEPMOXUMUICCKUM YPABHCHHSIM.

Dkeueanenm. 3aKoH IKGUBATIEHM 8.
Iinan:
1. X¥MHUYeCKUM DKBUBAJICHT 3JIEMEHTA B COCTMHCHUSX
2. XuMUYeCKUE SKBUBAJICHTHI CIIOKHBIX BEIIECTB; OCHOBHBIC PacUETHBIC ()OPMYIIBI,
3. BerunciieHnst Ha OCHOBE 3aKOHA YKBHBAJICHTHRIX OTHOIIICHHM;
1) KOMMYECTBO BELIECTBA YKBUBATIECHTOB (Nyke. (A));
2) MoJisipHasi Macca SKBUBAJIEHTOB BeliecTBa: J(A);
3) 00BbeM SKBUBAICHTOB BeIIeCTBa: Vi, (A);
4) 3aKOH 3KBHBAJICHTHBIX oTHOIIeHHA: M(A)/m (B)=3(A)/3(B)



Bonpocul onsa obcyscoenus:

1. Kak ompeznensiercs MojsipHas Macca 3KBHBAJCHTOB: 3JIEMEHTa B COeIMHEHUH AiBs; okcuaa
A20g; xucnotel HaB; ocnoBanus A(OH)s; conu AaBs;

2. Kaxk cBs1i3aHbl Mex 1y OO0 MOJISIpHASI 1 HOpMaJibHast KOHIIGHTPAIUN?

Pacuemmnvie 3a0auu:

1) OnunakoB iu skBuBajaeHT xpoma B coeamHeHusx CrCls m Cr(SOs)s. OtBer moarBepauTe
pacyeramu.

2) Ha BoccranoBnenue 1,8 r okcuma Meramia wuspacxomgoBanu 833 mu Ho (H.y.). HaliTh
SKBUBAJICHTHBIE MACChl METAJJIa U OKCHU/IA.

3) ConeprkaHue MbIIIbSIKA B ABYX Pa3HbIX OKCHUJAX ero paBHO 65,2% u 75,7% cOOTBETCTBEHHO.
KakoBbl BEIMYMHBI IKBUBAJICHTHBIX MAacC MBIIIbsAKa B ITHX Okcuaax? CocTaBUTh (HOPMYIIBI
OKCH/JIOB.

3aoanus ons camocmosamenvbHol pabomuwl:

1. Beruncnure MOspHYIO Maccy SkBuBaIeHTOB H3POs mpu peakmusx oOMeHa, B pe3ylbTaTe
koTopbix oopasyrorcs: a) NasPOs; 6) Na,HPO4 ; B) NaH2PO4

2. Opun n3 meramuioB rpynnsl || A Tlepuoanueckoil cuctemsl 2J1€MEHTOB Maccol 2,25 T npu
B3aUMOJICICTBUHU C COJITHOM KHCIOTOM BhITecHseT 6,01 1 Bomopona mpu 20°C u 1,013-10° Ia.
Hazosute metamnm.

3. I'mppua Meramna coaepxkut 4,76% Bonopona. Paccunraiite MOJIIpHYIO MacCcy SKBUBaJ€HTa
MeTajla U Ha30BUTE METAJL.

Jlumepamypa:

1. TI'munka, HJL O6mas xumus [Tekcr] : yue6. mocobue nns By3os / I'munka H. JI. ; mox
pen. B. A. TlonkoBa, A.B. babkosa. - 18-¢ uzn., nepepad. u mon. - M. : KOpaiit, 2011. -
C. 18-54.

2. TI'munka, H.JI. 3amaum m ynpaxknenust mo obmeir xumuu [Tekcr]: yueb. mocobue s
By30B / H.JIL. I'munka; non. pea. B.A. Pabunosuua, X.M. PyOunoii. — U3a. ucnp. — M. :
Wnrerpan-Ilpecc, 2011.- C. 8-22.

3. Caraiinauynas, B.B. O6mas xumus [Tekcrt]| : y4e0. mocobue Ass CTyA. HEXUM. CIEIl.
By30B / aBT.-cocT. B.B.Caraiinaunas; M-Bo oOpa3oBanuss u Hayku PO,
Mypm.roc.rymanut.yH-T. — Mypmanck: MITVY, 2011. — C.5-25.

[TpakTrnyeckue 3ansaTus Ne3

Tema: Ctpoenne aroma. XumMuueckasi CBsi3b.
Iinan:
1. DnexTpoHHas KOHQUTYpalys FIEMEHTA.
2. Kondurypauuu aToMOB B BO30YKIEHHOM COCTOSTHUH.
3. BaneHTHblE BO3MOKHOCTH aTOMOB OJIHOTO U TOTO K€ 3JIeMEHTa. DJIEKTPOOTPULATENbHOCTD
aTOMOB.
4. KBaHTOBBIE UHCIIA.
5. Buabsl XuMU4eCKOH CBA3U. XapaKTEPUCTUKU CBS3U.
6. Kpucramimueckue pemerku.

Bonpocwt ons ob6cyscoenus:

1. laiiTe XapaKTepUCTUKY KBAHTOBBIX YHCET COCTOSIHHSI SJICKTPOHA.

2. Onumute dopmyiy opoutanu ¢ KBaHTOBBIMH umciaamu: N=3; 1=0; m=0. Moryt jau ObITH
opburtanu Apyroi GopMbl pU TaHHOM N?

3. Kak mpoucxoaur sp-, sp2-, sp® — rubpummsamms? [IpuseuTe IpHMEpSI.

4. Yto Takoe «curmay u «mm» - cBsi3b? Kak oHM BO3HUKarOT?

5. Kakas n3 KOHGUTYpaIuii SIeKTPOHHBIX 0000ueKk Bo3MokHa: 282, 2p°, 3f%, 2d3, 3dt, 2p8?

6. Kakuie TUTIBI KPUCTAIUTUYECKUX PEIIETOK BaM M3BECTHBI?



7. Kakue GaxkTopbl BIUSIOT Ha IPOYHOCTH XUMUYECKOH CBS3U?
8. Kakoe BiMsiHUE OKa3bIBAIOT BOJIOPOIHBIC CBSI3M HA TEMIIEPATYPY KUIIEHUS KUAKOCTEN?

3aoanus ons camocmosamenvbHol pabomawl:

1.

2.

10.

Kakune opOutasin atoMa 3amofHSIOTCS JJIeKTpoHamu panbmie: 4d wimm 5S; 6S wimu 5p?
[Touemy? Hanumure 31eKTpoHHYIO0 (GOpMYITy aToMa 3JIEMEHTA C MOPSAKOBEIM HOMEpOoM 43.
Hanumure sneKTpoHHbIE (OPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIME HOMepamu 15 u 41.
Cxonbko cBoO0aHBIX d-OpOuTaeil y aToMOB MOCJIETHETO dJIeMeHTa?

Hanumure 3neKkTpoHHbIE (OPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIME HOMepamu 16 u 27.
YeMy paBeH MakCUMAaJbHBIH CIHUH P-3JIEKTPOHOB Y aTOMOB MNEPBOro M d-3JEKTPOHOB Yy
aTOMOB BTOpOTO 3JIEMEHTA?

CKONbKO M Kakue 3HAYeHHUS MOXKET MPUHUMATh MAarHUTHOE KBAaHTOBOE YHUCIO M| MpH
opourtanbaoM umcie |=0,1,2 u 3? Kakue 371eMeHTBI B IEPUOIUIECKOM CUCTEME Ha3bIBAIOT S -
p-, d- u f-amemenTamu? IIpuBeanTE IPUMEPBHI.

Pacripenenute 31eKTpoHBI aTOMa Cepbl 10 KBAHTOBBIM siuelikaM. CKOJBKO HECIAapEHHbIX
JJIEKTPOHOB UMEIOT €€ aTOMbl B HOPMaJIbHOM U BO30YyKJIeHHOM cocTosiHusX? Yemy paBHa
BAJICHTHOCTH CEPBI, 00YCIIOBIIEHHASI HECTIAPEHHBIMH JIEKTPOHAMH?

Urto Ha3bIBaIOT AekTpuueckuM MomeHToM aunons? Kakas usz monexkyn HCl, HBr, HI umeer
HanOoubmuii MoMeHT aunois? [Touemy?

Kakyro xuMu4eckyro CBs3b Ha3bIBalOT MeTamnueckoi? KakoB mexaHusm ee oOpa3oBaHUs,
OTBET IOSICHUTE Ha KOHKPETHOM IIPUMEpE.

Kakyio XuMu4ecKkyo CBsI3b HAa3bIBAIOT BOAOPOAHON? MexXIy MOJEKylaMHU KaKuX BEIIECTB
ona obOpasyercs? Ilouemy H20 u HF, umes MeHbIIyI0 MOJNEKYISIPHYIO Maccy, IUIaBITCS H
KUIIAT TIpH 0oJiee BBICOKUX TEMIIepaTypax, UeM UX aHajaoru?

Kakwue snexktponsl aToMa 60pa yyacTBYIOT B 00pa30BaHUU KOBaJEHTHBIX cBs3el? Kak meron
BajieHTHBIX CBsi3eil (BC) 00bsICHSIET CHMMETPUYHYIO TPEYTOIbHYIO PopMy MOseKysbl BF3?
Kakue xpucraminyeckue CTPYKTYpPhl Ha3bIBAIOT MOHHBIMU, aTOMHBIMHU, MOJEKYISPHBIMU U
MeTanieckumu? KpucTtanabpl Kakux BEIIECTB: ajiMas, XJIOPHA HaTpus, TUOKCU YTIepoaa,
[IMHK — UMEIOT YKa3aHHbIE CTPYKTYPHI?

Jlumepamypa:

1. T'munka, HJL. O6mas xumus [Tekcr] : yue6. mocobue nns By3oB / I'munka H. JI. ; mox
pen. B. A. ITonikosa, A. B. ba0Okoga. - 18-e u3n., nmepepa0. u gor. - M. : FOpaiir, 2011-10.
- C. 57-154.

2. TI'munka, H.JI. 3amaum m ynpaknenus mo oOmeid xumun [Tekcr]: yueb. mocobOue s
By30B / H.JI. I'nunka; non. pen. B.A. Pabunosuua, X.M. PyGunoit. — U3a. ucop. — M. :
Wurerpan-Ipece, 2011. — C. 37-63.

3. Caraiinauynas, B.B. O6mas xumus [Tekcrt]| : y4e0. mocobOue Assg CTyA. HEXUM. CIEIl.
By30B / aBT.-cocT. B.B.Caraiinaunas; M-Bo oOpa3oBanuss u Hayku PO,
Mypm.roc.rymanut.yH-T. — Mypmanck: MITVY, 2011. — C. 54-62.

[Tpaktuyeckoe 3anstue Ne 4
Tema: OCHOBBI XUMHYECKOI TEPMOAUHAMMKH.

Inan:

1. OCHOBHBIE MOHATHSI XUMUUECKON TEPMOJUHAMUKH.

2. 3akoH I'ecca u ero cieacTBus.

3. Kpurepun caMonpon3BOIBHOTO MPOTEKAHUS IPOLECCOB.

4. TepMoarHaAMUKa MPOLIECCOB PACTBOPEHUS T'a30B, KUJKOCTEW U KPUCTAIUIMYECKUX BELIECTB B
BOJEC.

5. Pemienue pacueTHbIX 3a1a4.

Bonpocul ona konnexmuerno2o o6cysicoeHus:



1. Yemy paBeH TemnoBoit 3¢ ekt xumMudeckoi peaxiumn?
2. Kakue ypaBHEHHS peakIui Ha3bIBAIOT TEPMOXHUMUYECKUMU?
3. UTo Ha3BIBAIOT CTAaHAAPTHOM SHTANBIHMEH 00pa3oBaHus BeliecTBa?
4. Cdhopmynupyiite 3akoH ['ecca. ChopmynupyiiTe ciencTus u3 3aKoHa [ecca.
5. Kakum COOTHOIIEHNEM CBS3aHbI SHTAIBIN, SHTpoOUs U dHeprus [ nb6ca?
6. Ilpu KakuX yCIOBHSIX XMMHUYECKHUE PEAKIMH MPOTEKAIOT CAaMOIIPOU3BOJIBHO?
Pacuemmnvie 3a0auu:
1. Ha ocHOBaHMM CIPaBOYHBIX JaHHBIX PACCUMTANWTE CTAHIAPTHbIE M3MEHEHUS SHTANbIIUU B
KOKIOU U3 CICIYIOIINX XUMUYECKUX peakiuil (IpeaBapuTeIbHo moadepure KodQUIUeHTH):
a) ZnS )+ O2(r) = ZnOm) +SO(r)
0) AgNO3(1) =Agm + NO2r)+ O2(r)
2. Ilo TepMOXUMHUYECKOMY YPaBHEHHIO pAaCCUUTANWTE CTAHAAPTHYIO SHTAIBIIHIO 0Opa3oBaHUs
IPOJYKTOB:
ANOzr) + Ozr) + 2H200K) = 4HNO30x) , AH © 298 = -256 x/]x.
3. Onpenennure BO3MOKHOCTh IPOTEKAHUS PEAKIIMU IIPU CTAaHAAPTHBIX YCIOBUSIX.
P20s(1)+H20(3x)— O2(r)+PH3(T)

Jlumepamypa:

1. T'muaka, HJL. O6mas xumus [Tekcr] : yue6. mocobue mns By3oB / I'muaka H. JI. ; mox
pen. B. A. Ilonikosa, A. B. babkosa. - 18-e u3z., nepepab. u gom. - M. : FOpaiit, 2011-10.
- C. 166-204.

2. T'munka, HJIL. 3amaun u ympaxksenus no oOmieit xumuu [Tekcr]: yue0. mocoOue amns
By3oB / H.JI. I'nunka; noxn. pen. B.A. Pabunosuua, X.M. Py6unoit. — 3. ucop. — M. :
Unrerpan-Ilpecc, 2011. — C. 66-94.

3. Caraiinaunas, B.B. O6mas xumus [Tekcr]| : y4e0. mocoOue mjisg CTyA. HEXUM. CIEIl.
By3oB / aBT.-cocT. B.B.Caraiinaunas; M-Bo oOpa3oBaHnus U Hayku PO,
Mypm.roc.rymanut.yH-T. — Mypmanck: MITYVY, 2011. — C. 63-71.

[TpakTrueckoe 3anstue Ne 5
Tema: KuneTnka XuMH4eCKHX peaKkumid.
IInan:
1.OcHOBHBIE NOHSTHSI XUMHUYECKON KHHETUKH.
2.CxopocTbh XuMU4ecKon peakiuu. KoHcTaHTa CKOPOCTH peakitH.
3.Xumnueckoe paHosecue. [Tpunuun Jle-Illarense.
4. PerieHne pacyeTHBIX 3a]1a4.

Bonpocwt ons konnekmuenozo oocyscoenus:

1.YTo Takoe CKOpOCTh XUMHUYECKOH peakIM U OT KakuX (PakTOpOB OHA 3aBUCUT?

2.YUto Ha3bIBalOT KOHCTAHTON CKOPOCTU pEaKLUU U KaKOB (U3NUYECKUN CMBICI 3TON BETUYUHbI?
Kakue ¢pakTops! BIUSIOT Ha Hee?

3.KakoBa 3aBUCMMOCTb CKOPOCTH peaKkLUu OT TeMIepaTyphl?

4.Yto Ha3bIBaETCs TEMIIEPATypHBIM KOA(PPHUIMEHTOM CKOpocTH peakiuu? Kakue 3HaueHUs OH
MOET UMETh?

5.YTo Ha3bIBalOT KOHCTAHTON XUMHUUECKOro paBHOBecHs? OT Kakux (pakTopoB oHa 3aBUCUT?
Kakue ¢akropbl BIMSIOT Ha COCTOSIHME XUMUYeckoro paBHoBecusi? ChopMynupyiTe TpUHILIUIT
Jle-lllarensbe.

Pacuemmnuie 3a0auu:

1.Kak usmenutcst ckopocth peakiun 2NO + Oz — 2NO2, mporekaromieil B 3aKpbITOM COCY/IE,
€CJIM JJaBJICHUE YBEIUYUTH B 4 paza?

2.Kak BO3pacTeT CKOpOCTb peakLuu INpH MHOBbIIIEHHH TeMiepaTypsl oT 50 go 100 °C, ecin
TeMIepaTypHbIi ko3 uuneHt pasex 27



3.B Kakylo CTOpPOHY CMECTHTCS XMMHMUYECKOE PAaBHOBECHE IPU HU3MEHEHUM TEMIEPaTypbl U
JIABJICHUS B CIEIYIOLIUX CIIydasx:

a) 2H,0 < 2H>2 + Oy, AH® >0

6) O2+2CO « 2COy, AH° <0

4.Kak BIusieT Ha paBHOBECHE CUCTEM IOBBIILICHUE 1aBJICHUS? TEMIIEpaTyphl?

a) 2503 < 2502+ 02, AH°>0

6) N2+ O2 < 2NO, AH°>0

5.Hanummure BbIpa)keHHUE KOHCTAaHTHl PABHOBECUS CHCTEMBbI, IMPEABAPUTEIILHO pacCcTaBUB
KO3 PHUIHUEHTHI:

NHz + O2 <> NO + H20ap)

Kakum 06pa3omM MOKHO CMECTUTh PAaBHOBECHE 3TOM CUCTEMBI BIIPaBO?

Jlumepamypa:

1. T'munka, H.JI. O6mas xumus [Tekcr] : yue6. mocobue must By3oB / I'murka H. JI. ; mox
pen. B. A. IlonkoBa, A. B. ba6koBa. - 18-e u3n., nepepa6. u gon. - M. : FOpaiir, 2011-10.
- C. 166-204.

2. TI'munka, H.JI. 3amaun m ynpaxknenust mo oOmeir xumuu [Tekcr]: yueb. mocoOue s
By30B / H.JL. 'munka; non. pea. B.A. Pabunosuua, X.M. PyOunoii. — U3a. ucnp. — M. :
Wurerpan-Ilpece, 2011. — C. 66-94.

3. Caraiinauynas, B.B. O6mas xumus [Tekcrt]| : y4e0. mocobue Ajisg CTyA. HEXUM. CIHEIl.
By3oB / aBT.-coct. B.B.Caraiimaunas; M-Bo oOpa3oBanus u Hayku PO,
Mypm.roc.rymanut.yH-1. — Mypmanck: MITY, 2011. — C. 73-90.

[IpakTuueckoe 3ansaTue Nob

Tema: KosinuecTBeHHBII COCTAB PACTBOPOB.
Iinau:
1. CrnocoObl BbIpaKEHHSI COCTaBa pPacTBOpa: MaccoBas J0JiI PACTBOPEHHOTO BEIIECTBA;
MOJIIpHasl JOJs PACTBOPEHHOIO BELIECTBA M PACTBOPUTENS; MOJApHAS KOHIEHTpAIUsSI
pacTBOpEeHHOr0 BemiecTBa (MOJSPHOCTH); MOJIIpHAs KOHIEHTpAIMs SKBHBAJCHTOB BEIECTBA
(HOpMaNbHOCTH); 00BbEMHAs 101 B Ta30BBIX PacTBOpax
2. PacTBOpUMOCTbH BEILIECTB.

Bonpocwt ons ob6cyscoenus:

1. Tumsl pacTBOPOB, UX KOMIOHEHTHI.

2. T'mapatel U conbBaThI (KPUCTAIIOTHIPATHI).

3. Cnoco0bl BbIpaXEHHUsI COAEPKaHUS PACTBOPEHHOI'O BEIIECTBA B PAacTBOpE: MaccoBas AOJ,
MOJISIpHAsl JOJIsI, MOJISIpHAs KOHIEHTpamus, oO0beM M IUIOTHOCTH PAcTBOPOB (pacueTHBIE
opmybr);

4. OmnpeneneHue pacTBOPUMOCTH BEILIECTBA.

5. 3aBHCHMOCTb PACTBOPUMOCTH ra3a OT JaBJIECHUS.

Pacuemmnvie 3a0auu:

1. Ckonbko rpaMMOB couid U BoJbl coepskutest B 800r pactBopa 12% NaNOs?

2. Cxompko tpamMmoB Na;SOsx2H0 crmenyer pactBoputh B 250r BOIBI ISl TIOJTYYCHHUS

pacTBopa, conepxkaiiero 5% 6e3BoHON conan?

3. Ckompko rpammoB 10%-oro pactBopa H2SO4 motpedyeTcst i1t 0OMEHHOTO B3aUMOJICHCTBUS C

100 M 13,7%-ro pactBopa NazCOj3 (mmotHocTh=1,145r/cM®)?

4. CKONBKO MAJUTUMETPOB 96%-HOW CepHOMN KUCIOTHI HEOOXOAMMO B3SITh VISl PUTOTOBIICHUS 2

10,5 M pactBopa?

5. Beruucnute pactBopumocts Ba(NOs)2 B Bome mpu 20 °C, eciu B 545 T pacTBOpa HUTpaTa

Oapust IpH STON TeMIIepaType COAEPKUTCS 45 T comu.

6.Beranciute MaccoByto oo KoSOs u ero koaddumuent pacteopumoct, eciu ipu 0 °C 50 T

pactBOpa coaepxar 3,44 r cynbdara Kanus.



Jlumepamypa:

1. T'munka, HJL. O6mas xumus [Tekcr] : yue6. mocobue mns By3oB / I'muaka H. JI. ; mox
pen. B. A. Tlonkora, A. B. badkosa. - 18-¢ u3z., nepepad. u gom. - M. : FOpaiit, 2011-10.
- C.205-230.

2. D'munka, H.JI. 3agaun u ynpaxkHenus 1o oomen xumun [ Tekcrt]: yued. mocobue s By-
30B / H.JL. I'nunka; nox. pen. B.A. Pabunosuua, X.M. Pyounoii. — U3xa. ucnp. — M. : Un-
terpan-Ilpecc, 2011. — C.95-110.

3. Kusses, 1. A. Heopranuueckas xumus: yueOHuk it 6akanaBpoB [Tekcr] / . A. Kus-
3eB, C.H. Cmapsirun - 4-¢ uza. - M. : FOpaiit, 2012. — 591c.

4. Caraiinaunas, B.B. O6mas xumus [Teker] : yue6. mocoOue 1 CTyA. HEXUM. CIIEl. BY-
30B / aBT.-coct. B.B.Caraiimaunas; M-Bo oOpa3oBanusi u Hayku PO,
Mypwm.roc.rymanut.yH-T. — Mypmanck: MITY, 2011. — C.45-48.

[IpakTuueckoe 3anstue Ne/
Tema: UoHHbBIE peaKIIMU B pacTBOPAX.

Iinau:

1. PacTBOpbI 371eKkTponuToB. CUIIbHBIE U CJIa0ble 3JIEKTPOJIUTHI.

2. OCHOBHBIE TOJOXKEHUS 3JICKTPOIUTUYECKON TUCCOIMAlui AppeHuyca.
3.3akoH paszbaBieHusi OcTBanbaa.

4. AktuBHOCTh MOHa. MloHHas cuna pacTtBopa.

5. MonHoe npousBeneHue BOAbl. BogopoaHsblil MOKa3aTeNb.

6. KoHcranta u creneHp ruapoiusa.

7. Ilpou3BenieHnEe PacTBOPUMOCTH.

Bonpocwt ons ob6cyscoenus:

1. CunbHble U crabble JIEKTPOIUTHI.

2. CreneHb U KOHCTAHTa AUCCOLUAIIH.

3. YpaBHEHHUs MOHHBIX pEaKUUi OOMEHa: MOJEKYJspHbIE; MOJHbIE MOHHBIE; COKpallleHHbIE
HMOHHBIE.

4. Cnyyan HeOOpaTUMBIX peakluii oOMeHa ¢ 00pa30BaHUEM: MaJIOPACTBOPUMBIX BEILECTB,
MaJIOAUCCOLMUPYIOLINX BEUIECTB, ra3000pa3HBIX BEIIECTB WM JIETYYUX COCTUHEHUI.

5. MloHHBIE peakliiy U HaIPaBJICHUE UX MPOTEKaHMSL.

6. YciioBusl IpOTEKaHUs peaKLMii B pacTBOpax JIEKTPOJIUTOB.

7. YopaxHeHUs B HalMCaHUM YpPaBHEHUH HOHHBIX peakiuid oOMeHa, ypaBHEHMH THApOJIN3a
BOJHBIX PACTBOPOB COJIEH.

3aoanus ona camocmosamenbHol pabomol:
1.CocraBbTe ypaBHEHUS peaKIHii B MOJIEKYISIPHOM M HOHHOM BHJIE:

a) P2Os+ Ca(OH), — 3) FeClz + NaOH—
6) ZnO + H3PO4 — H) CaO + CO2 —

B) Sn(OH), + NaOH — k) SOz + Ca(OH)2 —
r) Sn(OH)2 + HCIl — 1) Pb(NO3)2 + KCl —
n) NaHCOs3 + HCl — M) SO2 + H2 0 —

2.Kakoe wu3 BemectB: NaCl, NiSOs4, Be(OH),, KHCO3z B3auMonmelcTByeT C pacTBOPOM
THIPOKCUIA HATPHUSA. 3alMIIUTE MOJICKYJIIPHBIE ¥ HOHHO-MOJICKYJISIDHBIC YPAaBHEHHS ITHX
pEeaKuui.

3.CocTaBbTe MOJICKYJISIPDHBIE  YPaBHCHHS  pPEAKIMH, KOTOPBIE BBIPAKAIOTCS  HOHHO-
MOJIEKYJISIPHBIMHA YPaBHEHUSIMHU:

a) Fe(OH)s + 3H" = Fe®* + 3H,0;

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



B) H* + NO 2 =HNOx.
4.CocTaBbTe MOJIEKYIISIPHBIE U HOHHO-MOJIEKYJIIPHBIC YPaBHEHUS THIPOIU3a COJCH:
a) NaHCOz 6) K2SiOs3 ; B) BaCl2 ;1) Na2SOa.

Jlumepamypa:

1. T'munka, HJI. O6mas xumus [Tekcr] : yue6. mocobue mns By3oB / I'muaka H. JI. ; mox
pen. B. A. Tlonkora, A. B. badkosa. - 18-¢ u3z., nepepad. u gom. - M. : FOpaiit, 2011-10.
- C.231-263.

2. D'munka, H.JI. 3agaun u ynpaknenus 1o oomen xumun [ Tekcrt]: yued. mocobue s By-
30B / H.JI. I'nunka; nox. pen. B.A. Pabunosuua, X.M. Pyounoii. — U3xa. ucnp. — M. : Un-
terpain-Ilpecc, 2011. — C.111-138.

3. Caraiinaunas, B.B. O6mas xumus [Teker] : yue6. mocoOue i CTyA. HEXUM. CIIEl. BY-
30B / aBT.-coct. B.B.Caraiimaunas; M-Bo oOpa3oBanuss U Hayku PO,
Mypwm.roc.rymanut.yH-T. — Mypmanck: MITY, 2011. — C.13-30.

4. Menb, E.C. Ykazanus K KOHTPOJIbHBIM U JaO0OpaTOpHBIM paboTaM 1o 00IIel U Heopra-
Huaeckoi xumuu [Tekcr]: yued. meron. mocobue / E.C. Menb; M-Bo obpa3zoBanus PO,
Mypwm.roc.nen.yH-T — Mypmanck, 2004. — 68 c.

[IpakTuyeckoe 3ansTre Ne8

Tema: OKHCIUTEIBHO-BOCCTAHOBHTEIbHbBIE MPOLECCHI
Iinan:
1. Tunel OKUCIMTENBHO- BOCCTaHOBUTENbHbIX peakuuit (OBP): mexmonexynspHas;
BHYTPUMOJIEKYJISIPHASL; PEAKLMs JUCTIPONOPLIMOHUPOBAHUSA/
2. Ponp cpenpt B OBP: pa3bop mpumepoB OBP u mombope koadduumeHTOB ypaBHEHUI
METO/aMU 3JIEKTPOHHOI'O U 3JIEKTPOHHO-UOHHOTO OajaHca:
3.OKHMCIUTENbHO-BOCCTAHOBUTENbHBIM TOTEHIUAIL.
4.KoHcTaHta paBHOBecHs, €€ CBsI3b CO 3HAUEHUSIMH OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX
NOTEHLIUAJIOB.
5.BausiHue  pa3auuHbBIX  (AKTOPOB HA  BEIMYMHY  OKHUCIHUTEIbHO-BOCCTAHOBHUTEIHHOIO
NOTEHLIKaNa.
6.Hanpasnenue peakiuii OKUCIEHUSI-BOCCTAHOBICHMS.
7.21€KTPOaN3 KaK pa3HOBUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX ITPOLIECCOB.

Bonpocwt ons ob6cyscoenus:

1.0co0GeHHOCTH IPOTEKaHUsI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MIPOIIECCOB.

2.Mexanusmsl peakiuii OBP.

3.YpaBuenue HepHera.

4.Bnusiaue pH pacTBopa Ha BEIMYMHY OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO OTEHIIMANA.
5.PaccunraiiTe KOHCTaHTy paBHOBecHs M dic peaknum: Pb* + Zn —Zn?'+ Pb mpm

KOHIIEHTpaIMsaX HoHoB Zn2* u Pb?" 0,01 moms/m.

E =-0764 B E =-013F

al‘2+ P-h‘2+

3adanus ona camocmosmenvHol pabomoi:
1.IToxOepure K03(PPUIMEHTH B YPAaBHEHHSIX METOJAMHU SJICKTPOHHOTO M JIEKTPOHHO-UOHHOTO
Oananca:
A. Ag+ HNOg, xoH. —
Ag + HNOs, paz0. —
Mg + HNOs3, xon1. —
Mg + HNOs3 paz6. —
Mg + HNOs3, ouens pazo. —
b. NaOH +S = NaS+Na>SO3
BaCrO4 =BaO +Cr203 +0>



Na>SO3 + KMnO4 +KOH = NaxSO4 + KoMnO4 +H20
FeSO4 + KMnO4+H2S04 = Fe2(S04)3 +MnSO4 + K2SO4 + H20
B. MnOs +H* +NaCl —  Clz + Mn?* +H20 +...
Cr(OH)4)" + Br, + OH — CrOs* +Br +H,0+ ...
Cr¥*+ S;06” +H,0 — Cr07% + SO04% +H" + ...
NaOH+S — Na,S +Na,SO; + ....
AgCl + Mn*+OH" — Ag+ MnO(OH). + CI- + H,0
SnCl; +H,0; +H* +ClI' — SnCl,; + H,0O+....
2. Ilpu snexTponn3e KakuxX pacTBOPOB COJICH MEHSETCS peaklMsl Cpe/ibl y aHO/1a; y KaTtoaa?
3. B Kakoil MOCIeNOBATENbHOCTH Pa3psKaOTCs MOHBI MetamioB Ni2', Zn?" Pb?*, Ag' mpu
AJIEKTPOJIN3€ BOJHBIX pacTBOpoB? [louemy?
4. Dnektponu3 pactBopa CuSOs4 mpOU3BOAMTCS C MEIHBIM aHOJOM, COAEPXKAIIUM MPUMECH
cepebpa. Oxucnsrores nu ob6a Mertaiuta Ha aHoje? CocTaBbTe€ YpaBHEHHUS IIPOLIECCOB,
MIPOUCXOSAIINX Ha AIEKTPOAAX.
5. Hanmmwure ypaBHEHHs peakLMi KaTOJHOTO M aHOJHOTO IIPOLECCOB, MPOTEKAIOLIUX IIPU
AEKTPOJIU3E CIASAYIOUINX BEIIECTB C IPa(UTOBBIMU IEKTPOJIAMHU:
a) Ca(NOs3): - pactBop;
6) NaOH — pactBop;
B) H2SO4 — pactBop;
r) KNOs - pacmnas;

Jlumepamypa:

1. T'muaka, H.JL. O6mas xumus [Tekcr] : yue6. mocobue mns By3oB / I'muaka H. JI. ; mox
pen. B. A. TlonkoBa, A. B. badkosa. - 18-¢ u3z., nepepad. u gom. - M. : FOpaiit, 2011-10.
- C. 264-299.

2. T'munka, HJIL. 3amaun u ympaxksenus no oOmieit xumuu [Tekcer]: yue0. mocobue amns
By3oB / H.JI. I'nunka; noxn. pen. B.A. Pabunosuua, X.M. Py6unoit. — 3. ucop. — M. :
Wurerpan-Ilpecc, 2011. — C. 139-168.

3. Caraiinaunas, B.B. O6mas xumus [Tekcr]| : y4e0. mocoOue mJisg CTyA. HEXUM. CIEIl.
By30B / aBT.-cocT. B.B.Caraiimaunas; M-Bo oOpa3oBaHus U Hayku PO,
Mypm.roc.rymanut.yH-T. — Mypmanck: MITY, 2011. — C. 18-27.

4. Kusses, . A. Heoprannueckas xumusi: yueOHuk ais 6axanaBpoB [Tekct] / 1. A. Kus-
3eB, C.H. Cmapeirus - 4-¢ uzn. - M. : Opaiir, 2012. — C.194-213.

5. Mens, E.C. Ykazanus Kk KOHTPOJIBHBIM U JJAOOpaTOpHBIM paboTaM o oO1iei 1 Heopra-
Hudeckor xumuu [Tekct]: yue6. meroa. nmocobue / E.C. Menb; M-Bo o6pa3zoBanus PO,
Mypwm.roc.nexn.yn-T — Mypmanck, 2004. — 68 c.

[Tpaktuyeckoe 3anstue Ne 9
Tema: O01mas xapakTepuCcTHKA HEMETAJLJIOB.

Inan:

1.Bogopon B mpupoge. Ilonyuenue Bogopona — s1abopaTOpHbIE M MPOMBIIIJICHHBIE METOIBI.
du3nyecKue 1 XMMHUYECKre CBOMCTBA Bojtopoaa. [Ipumenenne Bogopoa.

2. Ilepokcun Bogopoaa. Pusnueckue U XuMuueckue cBoiictra. [lpumenenue.

3.Kucnopon B mpupone. XapakTepucTuka cocTtaBa Bozayxa. llomydenuwe, ¢uzndeckue u
XUMUYECKHE CBOMCTBA Kuciaopoaa. O30H.

4. ®Ousznyeckue U XMMUYeCKue cBoicTBa cephl. [Ipumenenne cepbl. CepoBOIOPO, MOIYUEHHE,
dbusznyecKkre 1 XUMUYECKHe CBONCTBA, mpuMeHeHue. Cynb(uabl.

5. Okcunpl cepbl. CepHuctas kuciora. CepHas kuciota. @PU3n4eckue 1 XUMUYECKHE CBOMCTBA.
[Tony4yenue u npuMeHEHHE.

6. I'amoreHsl, UX COCIUHEHMS, COCTAaB, CBOMCTBA.

7. Kucnopojcoaepamniyue COeIMHEHUsI rajJoreHoB. @u3nueckue 1 XMuMUYECKHE CBOMCTBA.



Bonpocwl 011 konnekmugrHo2o 00cysHcoenus:
1. Kakue BemecTBa Ha3bIBAIOT aUIOTPONHBIMU BHUIOU3MEHEHUSIMH, AJJIOTPOTIHBIE
BUJIOU3MEHEHUS KMCIIOPOJIa U Cepbl BaM M3BECTHBI? MOKHO JIM CUMTATh XMMHYECKOU peakiuei
IpeBpalieHre OJHOr0 AJJIOTPOITHOTO BUAOU3MEHEHHUS B Apyroe?
2. B dem BbIpaxkaeTcsi y4acTHe KUCIOpPOJAa U TajJOr€HOB B OKUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuax?
4. Ilepeuncanre 1a60OpPaTOPHBIEC CIIOCOOBI MOTYUYECHHUS KUCIOPO/1a, BOAOPOAA.
5. Tlouemy HaOmromaercs pe3Koe pas3inyhe B CBOMCTBAX BOJbI M TNEpOKCHIa Boaopoaa?
OO0BsicHUTE, B KAKUX CITydasX MEPOKCU]T BOJOPOAA MOKET MPOSIBISATH OKUCIUTEIbHBIE U B KAKUX
BOCCTaHOBHUTEJIbHbBIE CBOWCTBA.
6.Kakue coemuHeHus: cepbl MOTYT BeCTH ce0si B XUMUYECKHX PEAKIIMSIX KaK BOCCTAHOBHUTEIH?
Kakue coennHeHus cepbl MOTYT BeCTH ce0sl B peakusiX KaK OKUCIUTEIH?
8. MOHO 1T CEpOBOIOPOIHYIO BOJIY Ha3BaTh CEPOBOIOPOAHON KuciaoTou? [Touemy?
MoXHO 11 XJIOPOBOAOPO Ha3BaTh KUCI0TOM? [Touemy?
9. Ilouemy oxcup cepsl (1V) u cepHucTast KUCIOTa MOTYT MIPOSIBIATh KaK OKUCIUTENbHBIC, TaK
1 BOCCTaHOBHUTEJIbHBIE CBOMCTBA?
10. Tlepeuncnute crocoObI Moy4eHUs (JTa00PATOPHBIC U IPOMBIIIIICHHBIE METO/IbI) TAJIOTCHOB.
11. 3akoHuKTE YpaBHEHUS PEAKLIMA:
F, + KCI = Cl, +Kl=
F2 + NaBr = Brz + Kl =

Hanumure ypaBHeHHS peakuuii B MOJIEKYIIPHOW M HOHHOM opmax.
Pacuemmnvie 3a0auu:
13. Cmech a30Ta ¥ KUCIOPO/1a UMEET OTHOCUTEIIBHYIO INIOTHOCTH 110 Bogopoay 15,5.

Brrancnute MOJSIpHYIO T0JTI0 KUCIOPOJa B CMECH.

3adanus ona camocmosamenvHol pabomoi:

1. ausr BemectBa Hz, O2, Zn, HCI, CuO. CocraBbTe ypaBHEHUS MATH PEAKIIUH BO3MOYKHOTO
B3aMMOJICHCTBHS 3TUX BEIIECTB APYT C APYTOM.

2. Kakyto poib — OKuCIHTENs WIH BocCTaHOBUTENSI — Urpaet HxO2 B criemyromeit peakium:
KMnO4 + H,02 + H2SO4 — MnSO4 + O2 + K2SO4 + H20O
CocTaBbTe YpaBHEHHSI METOJIOM JJIEKTPOHHOTO OajlaHca.

3. CocTaBbTe ypaBHEHHSI PEAKIIUH, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTH CIEAYIOIIHE
MIPEeBPAIICHUS:
NaH—Na—H>—CaH;—NH3—NH4Cl—N>—CazN2—NH3

4. K okcuny cepsl (1V), maccoii 3,2 r, 106aBUiM KUCIOPO, Maccoi 2,4 r. Beraucnure
00BEMHYIO JIOJNII0 OKCHJIA CEPBI B MOJIYYEHHOMN Ta30BOI CMECH.

5. B consiHO# KMCIOTE pacTBOPHIIM MarHuid, Maccoi 6 T, U IMHK, Maccoi 6,5 r. Onpenenure
00BeM BOJIOPO/Ia, UBMEPEHHBIN TIPU H.Y., KOTOPBIN BBIIEIUTCS MIPH STOM.

6. Hanmmmre ypaBHEHUS peaKIlHid, C TTOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CJICTYIOIIHE
MIpeBpaICHHUS

a) S — SOz — H2S03 — Na;SO3 — SO2 — S;

6) H2SOs — SOz — SO3 — H2SO4 — NaxSOs4 — NacCl,

B) Na2O—NaBr—NaCl—-Cl,—KC103—KCI-KOH—H>

7. T'a30Bas cMech cOCTOMT U3 kucinopoaa (2,24 i) u oxkcuaa cepsl (1V) (3,36 1). O6bembl
ra3oB MPUBEJICHBI K H.y. Paccunraiite Maccy cMecH.

8. IL1oTHOCTH TaOTeHOBOJOPO/1a TI0 BO3IyXY paBHa 4,41. Onpenenure IIOTHOCT ATOTO ra3a
10 BOJIOPOJTY W HA30BUTE €TO0.

Jlumepamypa:

1. Kusses, [I. A. Heopranudeckas xumus: yueOHUK /i OakanaBpoB [Tekcr] / JI. A.
Kuszes, C.H. Cmapsirus - 4-e u3z. - M. : FOpaiit, 2012. — C. 332-515.



2. T'munka, H.JI. O6mas xumus [Tekcrt] : yue6. mocobue mis By3oB / ['munaka H. JI. ; mox
pen. B. A. Tlonkora, A. B. ba6koBa. - 18-¢ u3a., nmepepad. u gom. - M. : IOpaiir,
2011-10. — C.342-528.

3. T'nmunka, H.JL 3agaum u ynpaxknenus no oo6meit xumun [Tekcr]: yuebd. mocobue st
By30B / H.JI. 'munka; mox. pea. B.A. Pabunouua, X.M. Pyounoii. — U3a. ucnp. — M.
: Marerpan-Ilpecc, 2011. — C.192-221.

[Ipaktuyeckoe 3anstue Ne 10
Tema: O0masi XapakTepuCTUKA METAJLIOB.

Inan:
1. DnexkTpoHHOE cTpoeHUEe MeTalIoB. KpucTaninieckoe CTpoeHHe METalIOB.
2. ®u3nYecKre U XMMUYECKUE CBOMCTBA METAJIIOB.
3.Ilonyyenue metamioB. CIuiaBbl.
4. MeTtasuisl I1aBHBIX MOATPYIIIL.
5. AnoMuHUR M XpoM, HaxoXKJeHUE B MpHUpOJe, MOJIydyeHHe, (PU3MUecKrue U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE.
6. MeTtasnibl TOOOYHBIX TOJATPYIIIL.
7. Kemezo, HaxoXIeHHE B NPUPOZE, IMONydeHUE, (U3NYECKHE W XUMHUYECKHE CBOWCTBA,
MIPUMEHEHUE.
8. DIeKTpoHHOE CTpOoeHUE, (PU3NIECKIEe CBOHCTBA HEMETAILIOB.
9. Xumuueckue CBOMCTBA HEMETAJUIOB U MX COCIMHEHUH.

Bonpocul ona konnexkmuerno2o oocyscoeHus:

1. Hanummre 31eKTpOHHYI0 (OPMYILY HaTpHs, KaIbLUs, aTIOMIUHHS, MEJHU, Kele3a.

2. Cnenaiite BbIBOJ| 00 OTHOIIEHUH MEIU K KOHIIEHTPUPOBAHHBIM U pa30aBlIeHHBIM KHUCIOTaM B

CBSI3U C €€ TI0JI0KEHHUEM B JIEKTPOXUMHUYECKOM STy HANPSKCHUH.

3. Moxno nu ruapokcokapOonar meau (II) mepesectu cHoBa B cynbdar meau (II), nanummte

YpaBHEHUE ATON PEAKIUU.

4. Hanummure ypaBHEHMs PpeaKLUH, XapaKTepPU3YIOUIMX XUMHYECKHE CBOMCTBA ILEIOYHBIX

METAaJUIOB.

5. Oxapakrepu3yiiTe XMMUYECKHE CBOWCTBA MAarHUsl, KaJIbIIHs.

6. Kakue coennnenuns Ha3piBatoTcst amporepHsiMu? Kak noka3zats ux aM(poTepHOCTH?

7. OxapakTepusyiiTe XUMHUECKHE CBOWCTBAa COEIUHEHHMH KHcIopoa, aszora, ¢ocdopa,

yriepoja.

8. HanuimuTe ypaBHEHUs peakiyii, C TOMOIIBIO KOTOPBIX MOKHO OCYILIECTBHUTD CIEIYIOIINE
TIPEBPAIICHHS

Na — NaOH — NaCl — NaOH — Na

Fe—FeSOs—Fe2(S04)3—Fe(NO3)3—Fe(NO3)2—Fe(OH)s— —KFeO2—Fe(OH)3

Ca—Ca(OH),—CaCO3—Ca(HCO3),—CaC0O3—CaO—Ca(OH),——CaCl,—Ca

3aoanus ons camocmosamenbHol pabomol:
1. Hanumunre ypaBHEHMsI peakLuil, MPOTEKAIOIUX IPHU IEKTPOJIM3E BOJHOIO pacTBOpa U
pacmiiaBa 6pomua kanus. Kakue BemecTBa MOXHO MOJIYYUTh IPU 3TOM?
2. JlonummMTe CXEMBbI TEX PEAKINI, KOTOPBIE IPOTEKAIOT MPAKTUYECKH 10 KOHIIA:
a) Li + H20 —
6) NaOH (u36.) + H3PO4 —
B) Na20 + SO2 —
r) NaOH + BaCl2 —
n) LiOH + CuSO4 —
3. C moMouIpIo KakMx peakMil MO>KHO OCYIIECTBUTD CIEIYIOIINAE IPEBPALLICHUS:
KCl - KOH — KHS — K2S — KNO3.
Hanumure ypaBHeHHs peakuuii B MOJIEKYJIIPHON M HOHHOM popmax.



4. Harpwuii momy4aroT 37IeKTPOIH30M paciiiaBa XJIOpUIa HATPUS, a IS MOTYYEHUS YHCTOTO
KeJe3a UCIOJIB3YIOT AJIEKTPOJIN3 BOJHOTO pacTBopa cynbdata xenesa (11). Hamummre
ypaBHEHUS PEaKLUid, TPOTEKAIOUIUX MPU ITUX MPOIleccax.

5. Ilpu B3anMOICHCTBUH IIETIOYHOTO MeTaslIa, Maccou 4,6 T, ¢ HoaoM 00pa3yeTcst HOIuI,
maccoit 30 r. Kakoii menouyHoi MeTast ObUT B3AT AJIs peaKiuu?

6. CKOJIbKO TEXHUYECKOrO IIMHKa, cojaepxkaiiero 4% mnpumeceit, u ckoiibko 30% comsiHon

KUCIIOTHI oTpedyeTces st npurotosierus 50 xr 45% pacTBopa xyopuaa HUHKA?

7. CKOJNBKO IIMHKA M CEPHOM KHUCIOTHl MOXKHO TOJYYUTh M3 | T IIMHKOBOM OOMAaHKH,

conepxamieit 85% cynbdpuna nuaka?

8. Kaxoii qo/mkHa ObITH peakius cpenabl B pacTtBope HutpaTta meau (I1)?

Jlumepamypa:

1. Kusses, [. A. Heopranuueckast xumusi: yaeOHuK ais OakanaBpos [Tekcr]| / [. A. Kus-
3eB, C.H. Cmapsirus - 4-¢ uza. - M. : FOpaiit, 2012. — C. 261-308.

2. T'munka, H.JI. O6mas xumust [Tekct] : yue6. mocobue mis By30oB / ['munka H. JI. ; mon
pen. B. A. TlonikoBa, A. B. badkosa. - 18-¢ u3z., nepepad. u gom. - M. : FOpaiit, 2011-10.
— C. 530- 633.

3. T'munka, H.JIL. 3apaum u ynpaxsaenus no obme xumun |[Tekcr]: yuebd. mocobue st By-
30B / H.JI. I'munka; mon. pen. B.A. Pabunosuya, X.M. Pyounoit. — U3xa. ucnp. — M. : Un-
terpan-IIpecc, 2011. — C.188-192.

JlabopaTopHbIi NPAKTUKYM
B xoxe BbInoIHeHUs1 J1a00PATOPHBIX PadOT 00y4aroIIuecs:

1. DpuUMEHSIOT 3HAHHME TEOPETUYECKUMX OCHOB OOLIE M HEOpraHWYeCKOM XUMHUU IpU

pELICHUH TTPUKIIA/IHBIX 3a/1a4;

MMPUMCHAIOT Ha IMMPAKTUKE METO/AbI SKCIICPUMCHTAJIbHOT'O UCCIICIOBAHUSA

U3JaratoT U KpUTUYECKH aHAIM3HUPYIOT MOJIyd4aeMyto HH(POpMaIIHIO;

NPEJCTABIISIIOT PE3yIbTaThl Ja00PATOPHBIX UCCIIEIOBAHUN;

OBJIQ/ICBAlOT HaBBIKAMU 0O€30IIaCHOrO OOpalleHuss € XUMHUYECKUMH peakTHUBaMH,

npudbopamMu 1 1ab0paTOpHEIM 000PYIOBAHHUEM;

6. MONB3yIOTCS HOPMATUBHBIMU JIOKYMEHTaMHM, ONPECNISIONIMMHA OPTaHU3alUI0 U TEXHUKY
0e30MmacHOCTH padboT B J1abOpaTOpHH.

agblrwn

JlabopaTtopHnast padota Ne 1

Tema: OcHOBHBIC KJIACCHI HECOPTAHHMYECKHUX COCAUHEHUI
L]env pabomvl — U3yYNTh HEKOTOPHIE XUMHUYECKUE CBONMCTBA OKCH/IOB, THJIPOKCHJIOB, KUCIIOT,
coJiell M yCIIOBHUSI HEOOPATUMOCTH PEaKIIUK MKy paCTBOPAMU JIBYX BEIIECTB.
Xoo pabompi:
Tb B xumHueckoii 1abopaTopuu.
[Tpuembl paboThl ¢ XUMHUYECKUM 000PYIOBAHUEM U PEAKTHBAMH.
OmneiT 1. B3auMopeiicTBue OCHOBHBIX OKCHIOB C BOJIOM.
OnzlT 2. B3anMoaelicTBIEe KUCIIOTHEIX OKCHIIOB C BOJIOH.
OmneiT 3. B3auMogeiicTBue cosei ¢ ocHoBaHUsIMU. [loiydeHne HepacTBOPUMBIX B BOJIE
TUAPOKCHUIOB METAJUIOB U ONIPEACIIEHHE UX XapaKTepa.
OmnbiT 4. B3auMopeiicTBuE KUCIOT C COISIMHU.
OmneiT 5. [lonmydyeHue cpeTHUX U KUCIIBIX COJIEH.
Ompit 6. [Tonyuenue runpokcuna meau (1) u ocHoBHOM conu Menu.
OmneiT 7. B3auMopeicTBue coneit Apyr ¢ Ipyrom.



KoHTposbHbIE BOIPOCH
1. CocTaBbTe ypaBHEHHS pPEaKIIHii:

a) P2Os+ Ca(OH), — 3) FeClz + NaOH—
6) ZnO + H3POs — H)CaO + CO2 —

B) Sn(OH); + NaOH — k) SO3 + Ca(OH), —
r) Sn(OH); + HC1 — 1) Pb(NO3z)2 + KCI —
n) NaHCOs + HC1 — M) SO, + H20 —

e) NaHCO3 + NaOH — H) MnO + H,0—

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

2. Ilpu moMoIM KakuxX peakiuii MOKHO OCYIIECTBUTH CICAYIONIUE MEPEXO0IbI OT OAHOTO
BEILIECTBA K IPyromy?

a) Zn — ZnS — ZnO — (ZnOH)2S04 — ZnO

6) Cu(OH)2 — CuCl; — ZnCl,— ZnOHCIl— ZnS04

B) CO2 —» MgCO3; — Mg(HCOs3), — MgCO3z — MgO

r) C -C0O2 — H2CO3 — BaCO3 — BaCl»

n1) MgO — MgCl,— Mg(OH)2 — MgOHNO3z — Mg(NOs3):

JlaboparopHas pabota Ne 2

Tema: KuneTuka XuMHUYeCKHMX peakuuid. XuMH4YeCcKOe paBHOBecHe.
Lenu pabomsi — U3YYUTH CKOPOCTh XUMHUUYECKOM PEaKkliu U €€ 3aBUCUMOCTh OT KOHIIEHTPAIIUH,
TEeMIIepaTypbl, BBEJICHUS KaTaIN3aTOPa; BBISCHUTH BIMSHUE KOHIIEHTPAI[MU BEIIECTB HA CABUT
XUMHUYECKOIO0 PaBHOBECHS.
Xoo pabomebi:
OmnebiT 1. BiusgHMe KOHIIEHTPALMK pearupyrolnx BEUIECTB HA CKOPOCTh PEaKIINU
Omnpit 2. BiusiHue TemnepaTypbl Ha CKOPOCTb peakLuu
OmnebiT 3. BiusgHue kaTanu3aTopa Ha CKOPOCTb PEaKIUU
OmnbiT 4. BniusiHrEe KOHIIEHTPALMK PEArupyIONIUX BEIIECTB HA XUMHUYECKOE paBHOBECHE

KoHTponbHBIE BOITPOCHI
1.Bbruuciute, BO CKOJIBKO Pa3 YMEHBIIUTCS CKOPOCTh peakiiy, MpoTeKarollel B ra3oBoil ¢ase,
ecid NOHU3UTh Temmeparypy oT 120 mo 80oc. TemmeparypHblii KO3((UIHMEHT CKOPOCTH
peakuuu 3.
2.Ilpu 150°c HexoTopas peakiusi 3aKaHUMBaeTCs 3a 16 MHUH. NpUHUMAs TeMIEpPaTypPHBIH
KO3(PUIMEHT CKOPOCTH PEeaKLUU paBHBIM 2,5, paccuuTaiiTe, yepes3 Kakoe BpeMs 3aKOHYHUTCS 3Ta
peakiusi, eciiv npoBoaAuTh ee: a) pu 200 °c; 6) mpu 80 °c.
3.Bo ckoipKko pa3 cienyeTr yBeNTUYHMTh KOHIIEHTpAIMIO BellecTBa B2 B cucteMe 2a2(T) + B2(T)
=2a2B(r), 4TOOBI, NMPU YMEHBUICHUH KOHLEHTpPAllMU BellecTBa a B 4 pa3a, CKOPOCTb MpPsIMOMH
peaKuuy He N3MEHUIIACh?
4.B KakoM HampaBJI€HUM CMECTUTCS PABHOBECHE pEaKIUU:
Ay + Boye> 2AB() , ecnu naBlieHHE B CHCTEME YBEJIMYHMTh B 2 pa3a U OJHOBPEMEHHO
NOBBICUTH TeMIiepatrypy Ha 10 rpagycoB? TemneparypHble KO3QHUIUEHTH CKOPOCTU MPSAMOM U
obpaTHoi peakuuii paBHbI cOOTBeTCTBEHHO 2 1 3. Kaxos 3Hak Ah? stoit peaxiun?

JlaGopaTopnas pabota Ne 3
Tema: IIpuroroB/ieHue pacTBOpPOB.

Lenu pabomsi — NPUTOTOBIIEHUE PACTBOPOB KUCIIOT U COJIEH pa3IMuHON KOHLIEHTPALIUH.
Xoo pabompoi:
Onpit 1. [IpuroroBieHue pacTBOPOB MPOLIEHTHON KOHIIEHTPAIHH.
3ananue. [IpuroroButs 200r 5-%- HOro pacTBopa kKapOOHaTa HATPHUS U3 KPUCTAIUTMYECKON COJIBI
Na2COs - 10 H20 u BozpL.



3amanue. Paccuutarb MOJSPHOCTH MPUTOTOBIIEHHOT'O PAcTBOpPA, HCIOJIb3YysS HaWJIECHHYIO
IJIOTHOCTb.

OmnpiT 2. [TpuroroBiieHre MOJISIPHBIX PACTBOPOB.

3amanue. [lpuroroButs 250Mn 1M pacTtBopa coJsiHOW (CepHOM) KHCIOTHI W3 PacTBOpa,
UMEIOIIETocs B 1a00opaTopuu.

3ananue. BpUMCINTH MPOLIEHTHYIO M MOJIAPHYIO KOHIIGHTPAllUM, CPABHUTHh BBIUHCIICHHYIO
MOJISIPHOCTb C 33JIaHHOM, YCTAHOBUTH TOYHOCTH BBIMIOJHEHHUS ONBITA.

JlaboparopHas pabota Ne 4
Tema: Peakuuu B pacTBopax 3/1eKTpPoJuTOB. CBOiicTBA PACTBOPOB CHJILHBIX U CJIa0bIX
3JIEKTPOJINTOB.
Llenu pabomvr — W3y4UTh OCOOCHHOCTH MPOTEKAaHHS XMMHUYECKUX IPOIECCOB B PacTBOpax
AJIEKTPOJIUTOB; CPABHUTh XMMHUYECKYIO aKTUBHOCTb KHUCJIOT, U3Y4YUTh BIUSHHUE OJHOMMEHHBIX
HMOHOB Ha HAINpaBJICHHUE TMCCOLMALNU CIA0BIX AJIEKTPOJIUTOB; U3YUUTh CBOMCTBA aM(OTEPHBIX
AJIEKTPOJIUTOB;
Xoo pabompwi:
OmnpiT 1. Peakiuu, naymiue ¢ 00pa3oBaHueM HEPACTBOPUMBIX U TPYAHOPACTBOPHUMBIX BEIIECTB.
Omnpit 2. Peakiuu, uaymue ¢ o0pazoBaHueM ciaboro 3J1eKTPoIInTa.
OmpiT 3. Peakiuu, mpoTekaronie ¢ 00pazoBaHueM MaJIOAUCCOLUMUPYIOITUX BEIICCTB.
Omnpit 4. Peakuyu, uaymiye ¢ o0pa3oBaHUEM JIETYYEro COSAMHEHHUS.
OmpiT 5. CpaBHEHHE XUMUYECKOW aKTUBHOCTH KUCJTIOT.
a) BzaumoseiicTBue CONSHOM U YKCYCHOM KHCIIOT C MPaMOPOM.
0) B3aumopeiicTBue CONSIHON U YKCYCHOM KHCIIOTBI C LIMHKOM.
Omnpit 6. CMelieHue paBHOBECHUS AUCCOIMAIIMU C1a00T0 SIEKTPOIUTA.
a) Biusitnue conm cnaboii KUCIOTHI Ha CTETIEHb AUCCOIMAIUUA KUCTOTHI.
0) BnusHue conu ciaboro ocHOBaHUS Ha CTENEHb AUCCOIMAIIMHA STOTO OCHOBAHHUS.
OmpiT 7. Bnusnaue conu cnadoil KUCIOTH Ha CTENEHb AUCCOLUAIINHI CHIIBHBIX KUCIIOT.
Omnbit 8. AMdOTEpHBIE 3JEKTPOTHUTHI.

KoHTposabpHbIE BOMPOCH
1. Tlo kakoMy TpH3HAKy COTJACHO TEOPUHU DSIEKTPOJUTHUYCCKON JHUCCOIMAIIMHA BEUIECTBA
KIIACCU(UITUPYIOTCS Ha KUCIOTHI, OCHOBAHUS U CONN?
2. Kak BBIYUCIIHTPH CTEIICHb JAUCCOIUAIIME OMHAPHOTO AJICKTPOJIUTA, €CITU M3BECTHBI KOHCTAHTA
JTUCCOLIMAIIMU ¥ MOJISIpHAsi KOHIIEHTpalus pacTBopa?
3. Konmentpamust kakux noHOB B pactBopax cosei KHSO3 u KH2PO4 Gonbie u xakux
MeHble?
4. CocTaBbTe MOHHO-MOJICKYJISIPHBIEC YPABHEHHUS CIICTYIONTUX PEaKIUii:

a) Al(SO4)s + Pb(NO3), — r) HCN + NaOH —

6) ZnS + HCI — 1) Cu (OH)2 +NaS—

B) Fe(OH)s+ HNO; — e) Cu(OH)2 + HaS —

5. CocTaBbTe MOJIEKYJISIPHBIE YPAaBHEHHUSI K CIIEAYIOIIUM HOHHO-MOJIEKYJIIPHBIM YPAaBHEHUSM:
a) Pb%* +2I'— r) HCN + OH —

6) Ca’* +CO3%— 1) Cu** +20H —

B) NHsOH + H* — e)CN +H" —

6. Kakoif u3 pacTBOpOB NpHU OJIMHAKOBOM MOJISIPHOM KOHILIEHTPAIMH COAEPKUT OO0JIbIlIe HOHOB
CH3COO™: CH3COOH wunun CH3COONa?

7. Kakue BenuyuHBl  SBIAIOTCS ~ KOJMYECTBEHHOW  XapaKTEpPHUCTUKOW  Mpouecca
AIIEKTPOIUTHYECKON aucconmanuu? Kak M mouyemMy Ha CTeleHb AWCCOLMAIMM  CJ1aboro
AIIEKTPOJINTA BIMSIOT BBEJCHHUE B €r0 PACTBOP OJHOMMEHHOT0 HOHA U pa3daBiieHHe pacTBopa?

8. Kak crmocoOHOCTB AJIEKTPOIIUTOB K JUCCOIMALIMY 3aBUCHUT OT BU/1a XUMUYECKOM cBA3H?

JIaGoparopHas padota Ne 5



Tema: I'mapoJns coJrei.

Lenu pabomvl — W3y4nTh TUAPOIHU3 COJICH PA3HOTO THIA; ONPENEIUTh PEAKUHUIO CPEAbl MpH
MOMOIIY WHAMKATOPOB; U3YYUThH BIHUSHHUE TEMIIEPATyphl U OTHOCUTEIBLHOM CHIIBI 3JEKTPOJIMTA
Ha CTENEHb I'MIPOJIN3a.

Xoo pabompwi:

Omnpit 1. Onpenenenue pH npu noMomy yHUBEpCaIbHOTO HHIUKATOPA.

OmnpbiT 2. Peaknuus cpeibl pacCTBOPOB COJIEH MPU TUAPOJIU3E.

Omnpit 3. O6paTUMBIi (HENOJIHBIN) THIPOIU3 COJIEH.

OnpiT 4. @aKkTOPHI, BAUSIOIINAE HA CTEIIEHb TUAPOJIN3A.

a) Bruanue omnocumenvHotl cunbl 31eKmpoauma.

0) Bausinue memnepamypuol.

Omnpit 5. HeoOpaTtumblii (IOIHBIN) TUAPOIIN3 COJIEH.

KoHTtposbHbIE BOITPOCHI
Yro Ha3bIBAETCS BOJOPOIHBIM ITOKa3aTeIeM?
Kak m3meHsieTcs BelIM4ruHa BOJOPOIHOTO IMOKA3aTelisl B KUCIIOW cpee? B MIeJI0YHOM cpene?
[Touemy okpacka MHIMKATOPa U3MEHSECTCS IPU U3MEHEHUU PEaKIIUU CPeIbl?
Kak MOXHO yCHITUTB TUIPOIIH3? 3aMETUTh THIPOITH3?
YTo moka3bpIBaeT CTENCHb I'MIPOITH3a?
Ot kakux (paKTOPOB 3aBUCHUT CTETICHb THAPOIN3a?
B kaxkoii obmactu Haxonutes pH Boaabix pactBopoB cotseid A1C13, NazsPO4, NaHCO3, KoS?
Kakyro peakiuio cpeasl OyayT uMeTh ciieayromue pactBopsl coieit: NaxS, Zn(NOs)2, KNOs,
CuSOs, Crz(S04)3? Myis coeid, MOABEPTarOIIUXCS THAPOIHU3Y, COCTABbTE MOJCKYIISIPHbBIC U
VWOHHBIC YPABHCHHUSI PEaKIIUU.

NN E

JlaboparopHas pabora Ne 6
Tema: OKHCIAUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

Llenu pabomvr — W3YYUTHh OKHCIUTEIBHO-BOCCTAHOBUTEIHFHYIO CIHOCOOHOCTh METAJIOB U UX
HOHOB.

Xoo pabompi:

OngIT 1. OKUCIHTEILHO-BOCCTAHOBUTENBHAS CIIOCOOHOCTh METAJIJIOB M X HOHOB.

Ompit 2. OKHCITUTEbHBIE CBOMCTBA HOHa Fed* .

Ombit 3. BoccTaHOBHUTEIBHbIE CBOMCTBA HOHA Fe2t .

Omnwit 4. Oxncnenne nosos Cr* mepoKcHIOM BOIOPOA.

Omsbit 5. Okucnenue noHos Fe?* monamu MnOy” .

3ajaHue: COCTaBUTH JUISI BCEX PEAKUUN OKUCIUTENbHBIE U BOCCTAHOBHUTEINIbHBIE MOJYPEAKIUU;
paccuntate JJIC, AG® W KOHCTAaHTY paBHOBECHS pEAKIUH, WCIONb3Ysl CTaHAAapPTHHIC
AJIEKTPOJIHBIE.

KoHTposabHBIE BOIPOCH

1. TUBI OKUCIUTENBHO- BOCCTAHOBUTENBHBIX peakiuii (OBP).
2. CraHJapTHBIE OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE IOTEHIMAIIBI.
3.HampaBrenue npoTekaHUsi OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
4. Ponb cpeast B OBP.
5. Tlonbepute KO3(pPUIMEHTHI B YpaBHEHUAX XHMHUYECKUX METOJIAMHU DJIEKTPOHHOTO H
3JIEKTPOHHO-MOHHOTO OanaHca:
a) Ag+ HNOs, xontm. —

Ag + HNOs, paz6. —

Mg + HNOs3, kon1. —

Mg + HNOs, paz6. —



Mg + HNOs, ouens paz6. —
6) NaOH +S = NaS+Na>SO3
BaCrO4 =BaO +Cr,03 +O>
Na;SO3 + KMnOs +KOH = Na;SO4 + KoMnO4 +H20
FeSO4 + KMNnO4+H2S04 = Fe2(SO4)3 +MnSO4 + K2SO4 + H20
Na;SO3 + KMnO4 +H20 = Na2SO4 + MnO2 + KOH
H2S + KoCr207 + HaSO4 = K2SO4 +Crp(S04)3 + H20

JlaboparopHast pabora Ne 7
Tema: KommiexkcHble coeTHHEHUS.

Llenu pabomsl — TIOIYYNTh KOMIUICKCHBIC COCIMHEHUS, M3YYUTh MX CBOWCTBA M METOJIbI
pa3pyIIeHHs; HAYYUThCS Pa3indaTh KOMIUICKCHBIE U TBOMHBIC COJIH.
Xoo pabompwi:

Omnpit 1. O6pa3oBaHre aMMUAKaTOB MEJIH.

OmnpiT 2. O6pa3oBaHre aMMHAKaTOB cepedpa.

Omnpit 3. [lonydyeHne coeTuHeHus, COAEPHKAILEro B MOJIEKYJI€ KOMIUIEKCHbIE KATUOH U aHUOH.
Oneir 4. KoMmmekcHble coeMHEHHs B peakuusax oOMmeHa. B3aumojeiicTBue rekcalyaHo-
deppara (1) xanmusa K3[Fe(CN)e] ¢ cynbdarom mequ (I1).

Ompit 5. Pa3pyiienne KOMIUIEKCHBIX HOHOB.

OmpIT 6. Jluccouuanusi ABOWHOM COH.

Omeit 7. [lucconnarus rexcanuranopeppara (111) xanus.

KoHTposabpHbIe BOIpOCH!
1. Kakue coenvHeHus1 Ha3bIBatOTCS KOMIIEKCHBIMU?
2. Kakum noHaM CBOWCTBEHHA POJIb KOMILIEKCOOOpa3oBaTes?
3. Kakue MoJieKyJbl ¥ MOHBI SIBJISIFOTCS JIMTaHaMu (aaneHaamu)?
4. Nmeetcs nu pa3nuyue MKy JBOMHBIMU U KOMILIEKCHBIMH COJISIMH?
5. Kakue KOMIUIEKCHBIE COETUHEHHS Ha3bIBAIOTCSI OAHOPOIHBIMU? HEOITHOPOAHBIMU?
6. Omnpenenute BaJIEHTHOCTh KOMIUIEKCOOOpa3zoBaTesiel, KOOpJUHAIIMOHHbIE YHMCIa U 3apsibl
KOMIUIEKCHBIX HOHOB B CO€IMHEHMSIX
[Cd(NH3)4](OH)z2; K3[Co(NO2)2]; Cuz[Fe(CN)e].
7. U3 kakux coneit Mmoxuo nonyunth Kz [Fe(CN)e]? Hanummre ypaBHEHHE peakiiu.
8. Hanummre GopMyTy KOMILIEKCHOTO COEIMHEHHMs, cocTosiero us moxos K*, Cd?*, CN-.
KoopauHanroHHoe 4MCiio KaAMUsI paBHO 4.
9. KoopaunanuonHoe uncio kobambta Co®* (kak KoMIIekcoo6pa3oBaTes) paBHO 6. YKaKuTe
coctaB KoMmIuiekCHbIX MOHOB B coisix COCl3*6NHs3, CoClz5NHs u CoClz*4NHs. Hanwummre
YPaBHEHMSI UX JUCCOLMALMU B BOAHBIX PACTBOpaXx.
10.  KoopaunamumoHHoe uwuciao JByXBajJeHTHOM wmeau paBHO 4. CoctaBbTe (HOPMYIIBI
aMMHAYHOTO M IIMAHHUCTOTO KOMIUIEKCOB ABYXBAJICHTHONM MEIM, YKa)KUTE€ MX BAJECHTHOCTU U
IPUBEINUTE IPUMEPBI COJIEH, B COCTAB KOTOPBIX BXOJUIIU ObI 3TH KOMIUIEKCHbBIE HOHBI.

JlaboparopHast pabora Ne 8

Tema: Bogopoa, kucjaopoa u ux coeguHeHH.
Llenv pabomul - U3yunTh CIIOCOOBI TIOTYYEHUSI U XUMHUUECKHE CBOMCTBA BOJIOPO/A KUCIOPOJa U UX
COCIMHEHU.
Xoo pabomebi:
Onprr 1. [lonydyenue Boropoza.
OmnbIT 2. BoccTaHOBUTENBHBIE CBOMCTBA BOIOPO/A.
OmnsiT 3. O6pa3oBaHNe aKBAKOMILIEKCOB.
OmnbiT 4. OKUCTUTENTEHO-BOCCTAHOBUTEIIHHBIE CBOMCTBA MTEPOKCH 1A BOJOPO/A.
Onprt 5. [lonydenue kucnopona.



OmnbIT 6. OKUCIUTENBHBIE CBOMCTBA KUCIOPOA.

KoHTtposbHbIE BOITPOCHI
1.ITpuBenuTe Bce COCOOBI MOMYYEHUS KUCIOPO/Ia U BOAOPO/Ia B 1a00PATOPHH.
2. Kak WM3MEHSIOTCS CBOWCTBa OWHAPHBIX COCAMHEHWN BOJOpPOAA M KHUCIOpona B mepuone (Ha
npumepe |l meproaa) u kak 3Ty 3aKOHOMEPHOCTh MOKHO OOBSICHHUTB?
3.Ha ocHoBanmm ombita Ne 2 OmpenenuTe COCTaBbl PAaCTBOPOB TOCIE OKOHYAHUS BCEX PEAKIIUA,
CUMTas, YTO BECh IOJIYYEHHBII KHCIIOPOJ IMOJHOCTHIO MPOpearupoBai, a IUIOTHOCTH PAacTBOPOB
paBHbI | 1/MOJIb.
OOBbsicHUTE, TTOYEMY JIE JIeTYe BOBI?
4. Beraucnute 3HaueHue AG’298 peaKkiuii pasNoKeHHUs, KaKoe W3 YKa3aHHBIX BEIICCTB
[PEeANOYTUTENIFHEE HCIIOIb30BaTh IS MOyYeHuUs KHcaopoa?
2KCIO3 - 2KClI+3 02 (AH =2 AH"KCI -2 AH’KCIO3)
Na;SOs — 2 NaSO3 + 02 (AH =2 AH"Na2SO3- 2 AH NazS04)
TepmomrHaAMIYECKUE TTAPAMETPHI IJ1s1 BEIIECTB:

BEILLECTBO AH’¢ S°208
KCIO3 - 391.20 142.97
KCI - 435.85 82.68
Na2SO4 - 1384.00 149.40
NaxSO3 - 1090.00 146.00
02 --- 205.03

5. Harmmure ypasaenue peakuuu o cxeme: NaNO2 + HoO2+ H = NO3z™+. ..

JlaboparopHas pabora Ne 9
Tema: Cepa u ee coequHeHUS.

Llenv pabomei - U3yunTh (PU3NUECKUE U XUMUYECKHE CBOICTBA CEPhl U €€ COSAMHEHUI.
Xoo pabompi:

Onprr 1. [lonydeHne miacTu4ecKon cepsl.

OmnpiT 2. [TonydyeHne u c:xuranue cepoBo0poIa.

Omnprt 3. [leiicTBHE cepOBOOPO/IA HA COM TSKENBIX METAJIIOB.
OnbiT 4. BoccTaHOBUTEIBHBIE CBOMCTBA CEPOBOAOPO/IA.

Ompit 5. [Tonyuenue okcuaa cepsl (1V) u pacTBopeHue ero B BoJe.
OmnpiT 6. CBOICTBA CEPHUCTOI KUCIIOTHI.

OmnsiT 7. Paz0aBnenue cepHOil KUCIOTHI.

Omnpit 8. JleiicTBre cepHON KMCIOTHI HA METAJLJIBI.

OmnbiT 9. KauecTBeHHas peakuus Ha CyJab(paT-HOH.

KoHTponbHbIE BOIIPOCHL.
1. Kakwue coequHeHus cepbl MOTYT BECTH C€0s B XUMHUECKUX PEaAKIUAX KaK
BOCCTAHOBUTEIN?

2. Kakwue coeqmHeHUs cepbl MOTYT BECTH ce0s B pEaKIUAX KaK OKHCIUTEIH?

3. MOoHO 11 cepOBOJOPOJHYIO BOJYy Ha3BaTh CEPOBOAOPOAHOM kuciaoTon? [Touemy?

4. Tlouemy oxcua cepsl (IV) u cepHucTast KUCIOTa MOTYT HPOSIBIATh KaK OKHCIUTENbHBIE,
TaK U BOCCTAHOBMTEIBHBIE CBOMCTBA?

5. Ocy1iecTBUTh MPEBPALICHUS:

6. a) S — SO2 —» H2SO3 — NaxSO3 — SO2 — S

7. 0) H:SO4 — SO2 — SO3 — H2SO4 — NaxSO4 — NaCl

Jlaboparopuas padora Ne 10
Tema: A3ot u ¢ocdop.



Llenvb pabomul - U3yIUTh XUMUYECKUE CBOICTBA a30Ta, (hocdopa U uX COSANHEHHH.
Xoo pabomewi:
Omprt 1. [lonyyeHue amMuaka u paCTBOPEHHUE €ro B BOJIE.
OmneiT 2. CBoOliCTBAa aMMUaKA.
Helirpanuzanus ammuaka.
CwMmelieHre paBHOBECHS B paCTBOPE aMMHaKa Mpy HarpeBaHUU.
OmpiT 3. CBoiicTBa coJielt aMMOHMUSI.
4. Bo3roHka xJIOpHUJa aMMOHHUSI.
5. Tepmuueckoe pa3inokeHue KapOoHaTa aMMOHHUSI.
6. KauecTBeHHas peakius Ha HOH aMMOHHUSI.
7. T'maponu3s cosell aMMOHUSL.
OmnsiT 4. ITonyuenue oxcuaa azora (11).
OmnpiT 5. [Tontyuenue oxcuna azora (1V).
Omnpbit 6. CBOMCTBA HUTPUTOB.
OmpiT 7. CBOMCTBA HUTPATOB.
a) OmpeneneHre HUTPAT - HOHOB.
b) PasnoxeHue HUTPATOB.
Ompit 8. CBoiicTBa hocdaToB.
a) Tumponus pocdaros.
b) PacrBopumocts (hocharos.
KoHTposbHbIE BOITPOCHI
1. OObscuure Bce HaOmonaemble siBJIeHHMA. Hamuimmre Bce ypaBHEHHs B HMOHHOM U B
MOJIEKYIISIpHOW (popMe, a OKHCIHMTEIbHO-BOCCTAHOBUTEIIFHBIE PEAKUIUH - 0 METOIY
HMOHHO-3JIEKTPOHHOT 0 OajaHca.
2. OObBSCHUTE BBICOKYIO MOJISPHOCTH MOJIEKYJIBI aMMHAKa M €r0 CKIIOHHOCTh K IOHOPHO-aKIIeI-
TOPHOMY B3aUMOJICHCTBUIO.
3. Kak Bimsier Temmeparypa W aBjeHHE Ha MPOLECC CHHTE3a aMMHAaKa M3 a30TOBOJIOPOJIHON
cmecu?
W3 HUTpaTOB KaKMX METAIUIOB MOXKHO 1OITyduTh NO2?
CocTaBuTh ypaBHeHHe peakimu no cxeme: PHz + KMNnOs + OH ™ — MnO, + POz ¥ + ...

o &

JlabopaTtopHas pa6ota Nell
Tema: Merasibl

L]envb pabompl - N3y4UTh XMMUYECKHE CBOIICTBA METAIIIOB U MX COEAMHEHHUH.
Xoo pabompi:

Omnpit 1. AMdoTepHbIE CBONCTBA AIFOMUHMUSL.

OnbIT 2. AM(poTEpHBIE CBONCTBA I'MJIPOKCHAA ATIOMUHUS.

Omnpit 3. OTHOILIEHUE MENIU K KHCIIOTAM.

Ompit 4. Bocctanosnenue okcuaa menu (1) yrmem.

Omnpit 5. 'upponus coneit menu.

OmnpiT 6. OTHOLIEHNE IMHKA K KACJIOTaM M LIEN0YaM.

OmneiT 7. [lonmydeHne rTuIpoKcuIa IUHKA U U3yYEHUE €r0 CBOMCTB.

Onprt 8. ['maponus conell HUHKA.

Omnpit 9. [Nonyuenue rugpokcuna xpoma (1) u n3ydyenue ero cBoicTs.
Omnpit 10. T'maponus coneii xpoma (11).

OmnbiT 11. OkHUCIHTENBHBIE CBOMCTBA TUXPOMATOB.

OmnsiT 12. Ionyuenue ruapokcua xenesa (1) u uzyuenue ero cBoicTs.
Omprt 13. Tomyuenne ruapokcuaa xxenesa (111) u uzydenue ero cBOMCTB.
OnpiT 14. T'uaponus coneii xenesa (111).

KOHTpOHLHLIC BOIIPOCHI



1. Kak skcniepuMeHTaIbHO 10Ka3aTh, uTo okcua menu (1) —ocHoBHOM okenn?

[Mpemmoxute criocod moayuenus u3 okcuga meau (1) ruapokcuma meau  (11).

3. CnenaiiTe BBIBOJ 00 OTHOIICHUHU MEIM K KOHIIEHTPUPOBAHHBIM U pa30aBICHHBIM KHUCIOTaM B
CBSI3H C €€ MOJOKEHUEM B SJICKTPOXUMHUUECKOM PSly HaPSHKEHUM.

4. Kaxk ocymecTBUTH ClleyIOIHE IPEBPALICHHUS:

o

x Zn + NayZnOq
Zn0. |  ZnS— ZnSO,— Zn(OH),’
*ZnCl, 7 % Zn(NOs),

MoskHO 71 IOJTy4eHHBIH ruapokcokapoonar meau (1) nepeBectu cHoBa B cyiabdar meau (11),
HalMIINTE YPaBHEHUE 3TOM PeaKIMH.
5. OcyIiecTBUTD CIENYIOIINE TPEBPALLEHUS:

CuS 0 == Cu(NOg),

Cu\ Cu(OH), (CuOH),COy4

CuCly~——— Cu0

6. Kaxoii mommkHa ObITh peakims cpelasl B pactBope Hutpata menu (11)?

7. Kaxoii 06bem 0,5 H. cepHO KUCIOTHI U3pacxoayercs Ha peakiuio ¢ 20 r okcuaa meau (11)?

40,625 T cMecH ONUJIOK MEIM U IIMHKA 00padoTay COISTHON KUCIOTOM, B Pe3yJIbTaTe Yero

BBIJICTUIIOCH 5,6 11 Bogopoa. KakoB npoiieHTHBIN cocTaB cMecu?

8. CKOJIBKO 5 H. a30THOU KHCJIOTHI H3PACXOyeTCsl Ha peakuuto ¢ 16 T Meau, eciid B Iporiiecce
peakuuu Boigensercs okcun azora(ll).

9. CKOJBKO TEXHHYECKOTO IMHKA, coaepxamero 4% mnpumMeceid, U ckoibko 30% consHoi
KHUCTIOTHI MOTpedyeTcs Ay npurotosieHus 50 kr 45% pactBopa xjopuaa nuHKa?

10. CkoBbKO IIMHKA U CEPHON KUCIOTHI MOYKHO MOJTYYUTh U3 | T IIMHKOBOM 0OMaHKH,
conepsxkanieit 85% cynbdpuna uuHka?

Jlumepamypa

— I'munka, H. JI. O6mas xumus [Teker] : y4e6. mocobue mist By3oB / 'munuka H. JI. ; Tlog
pen.A.N.Epmakosa. - 30-e uzn., uctp. - M. : UnaTerpan-Ilpecc, 2004, 2010. - 728 c.

— T'nunka, H.JI. 3agaun u ynpaxxsHenus no oOmel xumun [Tekct]: ydae6. mocobue st By-
308 / H.JIL. I'munka; nmox. pen. B.A. Pabunosuua, X.M. Pyounoii. — U3a. ucnp. — M. : Un-
terpan-IIpecc, 2011, 2004. — 240 c.

— Caraitnaynas, B.B. O6mas xumus [Tekcr] : yued. mocobue i CTyJ. HEXUM. CHell. BY-
30 / aBT.-coct. B.B.Caraiimaunas; M-Bo oOpa3oBanuss u Hayku PO,
MypM.roc.rymasuT.yH-T. — Mypmanck: MITYVY, 2011. - 116 c.

Moayab 2 «AHATUTHYECKAS] XUMHSD)

B xozme mpakTuyeckux 3aHATHI NpUMEHsETCS MpOoOJIEeMHOE H3JI0KEHHE MaTepuana,
CPaBHUTENBHBIA aHalN3, pEIleHHEe CUTYallMOHHBIX 3aj1a4, paboTa B TpyImax, BU3yaJbHbIE
Ipe3eHTAllUd TEOPETHUECKOr0 MaTepuayia,  3JIeKTPOHHbIE 0Opa3oBaTelIbHBIE pPECYpPChI; B
MI03HABATENBHOM JIESITeTbHOCTH UCIONB3YIOTCSl 0a30BbIe 3HAHUS B 00J1aCTH €CTECTBEHHBIX HAYK.

OOyyaronuecs NpuoOpPETaOT 3HAHMUSI O CBOMCTBA XMMHUYECKUX CUCTEM, TEOPETHUYECKHUX
OCHOBaX KaueCTBEHHOT0 M KOJMYECTBEHHOI'O aHAJIM3a; METOJaX XUMHUYECKOW HIEeHTH(UKALUU
BemiecTB. B Xxoxe mpakThyeckux 3aHATHIL oOydwaromuecs TPUMEHSIOT Ha IPAKTHKE
TEOPETUYECKUE OCHOBBI KAYECTBEHHOI'O M  KOJMYECTBEHHOIO aHAIM3; OCYILUECTBIISIOT
AQHAJIUTUYECKNE DPAcUeThl B PA3JMYHBIX XUMHUYECKHX CHUCTEMAaxX; MW3JIaraloT M aHAJIU3HPYIOT
NoJy4aeMyro HH(popMaIuio.



[Ipaktuueckoe 3anstue Ne 1

Tema: IIpoueccbl B rOMOTeHHBIX H FeTEPOreHHbIX CHCTEMAaX.
Inan:
1. Teopwus pacTBOpPOB B aHATUTUYECKON XUMUHU.
2. BomopomHblii W TUAPOKCUAHBIA TMOKazarenu. Beumcinenne pH B pacTBOopax KHCIHOT,
OCHOBaHHH, COJICH.
I'mpponus comnent.
I'eTeporenHblie paBHOBECHS B CUCTEME «PACTBOP — OCATOK».
IIpou3sBeneHne pacCTBOPUMOCTH.
@DakTOpPHI, BIUSAIOIINE HA PACTBOPUMOCTb.

©o ok w

Bonpocwi ons konnexmuenoco obcysicoenus

1.IToHATHS] KOHCTAHTBI U CTENEHU JUCCOLMAIIY.

2. Pacyet KOHCTaHTHI U CTETICHU JUCCOIUAIIH.

3. Oco0GeHHOCTH THIPOJIN3a COJIEH 10 KaTHOHY.

4. OcoOeHHOCTH THAPOIIN3A COJIeH IO aHUOHY.

5. YciioBus HEOOPATUMOCTH THAPOJIN3A.

6. Pacuer cTeneH U KOHCTaHTHI THPOJIH3a.

7. Pacdyer pacTBOpUMOCTH U TPOMU3BEICHHUS PACTBOPUMOCTH I MaJOPACTBOPHUMBIX
COEeIMHEHUI.

Pacuemnule 3adauu:

1. Beraucnute creneHs aucconuanuu xiopuaa Hatpus B 0,1 M pactBope.

2. Kakoa monsipaocth 20%-0# a3otHOM KucHoTh? (p = 1,115 /™).

3.Boruncaure pH 0,3 M pacTBopa rugpokapOoHaTa HATPHS.

4. OmnpenenuTh KOHCTaHTY Auccouuanuu Kuciotel, ecau B 0,1 M pactBope creneHb ee
nucconuanuu 25%.

3a0anus ons camocmoamenvHou pabomuwl.

1. B 0,5 n pacrBopa cogepxutcs 4,1 r CH3COONa. Boruncnute pH u crenens ruaponusa
COJIN.

2. Bpruauciute pH pactBopa, nmomyuennoro cmemennem 50 mur 0,1 M pactBopa KH2PO4 u 25
mi 0,2M K2HPOA4.

3. Borumcnmte, kakoii o0BeM pacTBopa HHTpara cepeOpa koHueHTtpamwmu 40 mr ¢ -1
notpedyercst A HOJHOIO OCaXJEHHUs XJOPHJ-MOHA, CoAeprkamierocs B 1 T 4uCTOro
XJIOpHJIa HATPUS.

4. Paccuutath pH pactBOpa, momydenHoro mpu jobaBienuun k 500 mim 0,1 M pactBopa
XJIOPOBOAOPOJHON KUCIIOTHI 8,2 T' KPUCTAINIMYECKOTO aleraTa HaTpusl.

5. Paccuurars qna 0,1 M pactBopa OeH3oaTa HaTpusi KOHCTaHTY rujapoiusza, pH u creneHs
TUPOJIN3A.

6. PaccuuTtarh paBHOBECHYIO KOHIIEHTpAllMl0 HOHOB Meau, ecau B 100 M  pactBOpa
conepxwurtcs 0,16 r cynbdara meau(Il) 0,6 r ammmuaxa.

7. Tlpu KakoW KOHLEHTpAIMM THJIPOKCHA-UOHOB OyleT 0Opa3oBBIBATHCS OCAOK T'MIPOKCHAA
meau(Il) uz 0,001 M pactBopa [Cu(NH3)4]2+.

8. Beruucnute crenens aucconuanuu xaopuaa Hatpus B 0,1 M pactBope.

9. BrmumciuTe CTENEHb THAPOJN3a kKapooHaTta Hatpus B 0,2 M pactBope.

10. Beruucnute pH 0,3 M pacTBopa rugpokapOoHaTa HATpHSI.

Jlumepamypa



2. XaxanwnHa T. V. AHanuTtrueckas xuMus : yae0. mocodue nis 6akanaBpoB [Tekct]: yueO.
nocobue st crya. By3oB / Xaxanuna T. U., Hukuruna H. T'. - 3-e usn., ucnp. u gom. -
M. : FOpaiir, 2014. — C.10-27.

3. OcHoBbl ananuTudeckoit xumuu. B 2 1. T. 1. [Tekcr] : yueOHUK 17151 CTYA. M acIl. BY30B /
T. A. boasmoBa u ap. ; pen. FO. A. 3onoroB. - 4-e uza., nepepab. u jgom. - M. :
Mznarensckuii entp "Axkanemus'”, 2010. - C. 102-128.

4. Xapurtonos, 0. SI. Ananutnueckas xumus. AHanuTHKA [TeKCT]: y4eOHUK IS BY30B : B
2 kH. : KH. 1 : O06mue teopetndeckue ocHOBBl. KauecTBeHHbIN aHanu3 / XaputoHos O.
A. - 2-e w3n., uctp. - M. : Beicmn. mik., 2003, 2010. - 615 c.

5. OcHoBbI aHanmuTH4eCKON xuMuH. [IpakTrueckoe pykoBoactBo [Tekcr]: yueb. mocobue

IUIs CTY[l. YH-TOB, By30B / B. . ®aneesa, T. H. IllexoBuosa, B. M. MIBaHoB u 1p. ; ox
pen. FO. A. 3onotoBa. - M.: Beicu. k., 2001. - 463 c.

6. OCHOBBI aHAJTUTHYCCKON XMMHUH : 3a7a4M U Bompockl [Teker]: yded. mocobue s BY-
30B / ®aneeBa U. B., bap6ainar 0. A., I'apmamr A. B. ; nmox pea. 0. A. 3onorosa. - M.:
Bricmr. mik., 2002. - 412 c.

7. Menb, E. C. PaBHOBecue B pacTBOpax 31eKTpoauToB [Tekct]: yueb. mocobue / MeHb
E. C., Mens C. A. ; M-Bo oOpazoBanust PO, Mypwm. roc. nea. ua-1. - Mypmanck, 2000.
- T4 c.

[IpakTnueckoe 3ansTue Ne2
Tema: by¢epHbie cucreMsl.

Inan:

1. [Tonsitue o OydepHbIX CUCTEMAX.

2.Ilonsatue o OydepHOH EMKOCTH.

3.Xo3siicTBeHHOE M OMOIOrHYecKoe 3HaueHne 0y(hepHbIX CHCTEM.

Bonpocwt ons ob6cyscoenus:
1. O0mas (aHamuTHYECKas) U aKTUBHAsL KOHIIEHTpaIus?
2. YcnoBHas KOHCTaHTa paBHOBecHs, Ux nokasarenu (pK)?

3. lkana pH kak Mepa KUCIOTHOCTH CPEIBI.

4. Pacuet pH B pacTBOpax CHJIbHBIX U CJIa0BIX KUCIOT U OCHOBAHUH.

5. HazoBute npumeps! OyQepHBIX pacTBOPOB, OXapaKTepU3yHTe MEXaHWU3M UX JIeHCTBUS.

7. BydepHast EMKOCTh CUCTEMBI?

8. OxapakTepusyiiTe X03aHCTBEHHOE U OMOJIOTHYECKOe 3HaYeHHE OY(PEepHBIX CUCTEM.

9. Brruncnure Oydepnyro émkocts 10 mu pactBopa, coxaepxkamiero 0,1 M CH3COOH wu

CH3COONa.
10. Beruucnure 6ydepnyro émxocts 30 Mt pactBopa, coaepxamiero 0,1 M NH40H u NH4CI.

3aoanus ona camocmosamenbHol pabomol:

1. K 0,5 M pactBopy yKCYCHOH KHCJIOTHI JoOaBiieHa XJIOpOBOJOpojHas kuciora no pH=0,5.
Paccuurarh cTeneHb AMCCOIMAIMM YKCYCHOW KHCIOTHI M KOHIEHTpAIMIO aleTaT-HOHOB B
MIOJIyYUEHHOM pacTBOPE.

2. Bydepnsiii pactBop coxepxut 0,5 Monb/n Tuapokcuaa ammoHus U 0,25 Moas/m1 HUTpaTa
ammonus. Paccunrtats pH pactBopa. Kak usmenutcst pH storo pacrsopa npu no6asienuu 1 1 a)
0,2 MOJTH XJTOPOBOAOPOTHON KUCIIOTHI, 6)0,25 MOJIb THIPOKCHIA HATPHS?

3. K 20 mxn 0,1 M pactBopy ammuaka npubasuiu 10 M 1 M pacTtBopa ruapokcujia HaTpusl.
PaccuntaTe pH nonxydyeHHoro pactaopa.

4. BydepHnsrii pactBop coaepxut 0,5 MOJIb/I YKCYCHON KUCIOTHI U 0,25 MOJB/M arierata HaTpUs.
Paccuurates pH pactBopa. Kak usmenutscsa pH npu no6asnenuu k 1 autpy sroro pactsopa 0,25
MOJIb XJIOPOBOJOPOAHON KUCIOTHI?



5. Ckonbko TpaMM (popMuaTa Kanus HYKHO HpuOaBUTh K | IUTpy 2H. pacTBOpa MypaBbHHOM
KHCJIOTBI, YTOOBI MoJTyuniiack 0ydepnast cmechk ¢ pH paBHbIM 2.

6. Paccuurars 3HaueHue pH B pactBope, nonydenHom npu ciauBanuu 40 mur 0,05 M pactBopa
ykcycHoi kuciotel U 20 mu 0,1M pactBopa ruapokcuia kanus. KakoBa cTeneHb ruapoin3a
COJIU B MOJYYEHHOM pacTBope?

7. Paccumrath pH OydepHoro pactBopa, moiydeHHoro npu ciauBanuu 1 1 0,5 M pactBopa
ruapokcuaa aMmMonus u 1 i1 0,5 M pactBopa xnopuaa ammonusi. Kak nsmenurcs pH pactBopa
npu po6asnenuun 5 mi 0,5 M pacTBopa XJI0pOBOIOPOAHOM KUCIOTHI K 50 M1 OydepHoit cmecH.

8. PaccunTarh MOJSIpPHYIO PaCTBOPUMOCTH (MOJIB/JI) U MacCOBYIO pacTBOPUMOCTH (T/11) docdaTa
6apus B 0,025 M pactBope docdara HaTpusi.

Jlumepamypa

1. Xaxanwmna T. . Ananutuyeckas Xxumus : yue0. mocodue st 6akanaBpos [Tekcr]: yuel.
nocobue st crya. By3oB / Xaxanuna T. U., Hukuruna H. I'. - 3-e usn., ucnp. u gom. -
M. : FOpaiit, 2014. — C. 20-24.

2. OcnoBsl aHaymTHaeckor xumuu. B 2 1. T. 1. [Tekcr] : ydeOHHK 1151 CTY[. U acIl. BY30B /
T. A. boasmoBa u ap. ; pen. FO. A. 3onoroB. - 4-¢ uza., nepepab. u gom. - M.
W3narensckuit ientp "Axkanemus"”, 2010. — C.129-164.

3. Xapuronos, 0. SI. Ananurnueckas xumusi. AHanuTHKA [TeKCT]: y4eOHUK IS BY30B : B
2 xH. : Ku. 1 : O6mue teopernyeckue ocHoBbI. KauecTBeHHbIl ananus / Xaputonos 0.
A. - 2-e w3n., uctp. - M. : Beicmn. mik., 2003, 2010. - 615 c.

4. OcHoBbI aHanuTH4eckoil xumuu. [Ipaktuueckoe pykoBoacTBo [Tekct]: yuebd. mocobue

IUISL CTy[. YH-TOB, By30B / B. . ®aneesa, T. H. lllexoBnosa, B. M. iBanoB u ap. ; moj
pen. FO. A. 3onotoBa. - M.: Beicu. mik., 2001. - 463 c.

5. OCHOBBI aHATUTUYECKON XUMUH : 3a7auu 1 Bompockl [Tekcr]: yued. mocobue amus By-
30B / ®daneeBa U. B., bap6anar 0. A., I'apmamr A. B. ; mox pea. 0. A. 3onorosa. - M.:
Bricmr. mik., 2002. - 412 c.

6. Mensb, E. C. PaBHOBecHe B pacTBopax 3eKTpoiuToB [Tekct]: y4ed. mocodue / MeHb
E. C., Mens C. A. ; M-Bo oOpazoBanust PO, Mypwm. roc. nea. ue-T. - Mypmanck, 2000.
- 74 c.

[IpakTuueckoe 3ansaTue Ne3

Tema: OKHCINTEIBHO-BOCCTAHOBUTEJIbHBIE IIPOLECCHI
IInan:
1.OxucanTENBHO-BOCCTAHOBUTENBHBIN MOTEHUIMA.
2.KoHcranTa paBHOBecHs, €€ CBA3b CO 3HAUEHUSMU OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
MIOTCHIUAJIOB.
3.BnusiHue pa3nuyHbIX  (AKTOPOB HA  BEIUMYMHY  OKHMCIUTEIbHO-BOCCTAHOBUTEILHOTO
MOTEHIMAA.
4 HampaBieHue peakiuii OKUCICHUS-BOCCTAHOBJICHUSI.
5.Karanurnueckue peakuu.

Bonpocul onsa obcyscoenus:

1.0co6eHHOCTH TPOTEKAHUS OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.
2.0kucleHHas ¥ BOCCTaHOBJICHHAs (DOPMBI

3.OKHCIUTENBHO- BOCCTAHOBUTEIHLHOE PABHOBECHE.

4.Mexanuzmsl peakuuii OBP.

5.YpaBuenne Hepucra.

6.CTanapTHBIN U peabHbIN NOTEHIIMAIL.

7.HanpaBneHne peakiuuii OKUCICHUS-BOCCTAHOBJICHUS.

8.Bnusuue pH pacTBopa Ha BETMYMHY OKUCIUTENbHO-BOCCTAHOBUTEIBHOTO MOTEHIIMATIA.



9.BnusiHue peakiuu KOMIDIEKCOOOpa30BaHUs Ha BEIMYNHY OKHCIUTEIIbEHO-BOCCTAHOBUTEIILHOTO

MOTeHLMaNa.

10.Biusinue MaiopacTBOPUMBIX COSIMHEHHUI HA BEIMYUHY OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOTO

MOTEHLIKaNA.

11.Biusinue KOHLIEHTPAIMii OKHCICHHOM W BOCCTAaHOBJICHHOH (OpM Ha  BEIHMYUHY

OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOI'O OTEHIIMAA.

12.Biusinue pH pacTBopa Ha BETMUMHY OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOIO TIOTEHIIUANA.
13.PaccunTaiiTe KOHCTAaHTy paBHOBecHs M dAc peakimu: Pb®* + Zn —Zn**+ Pb npnm
KOHIIEHTpAIMAX HoHOB Zn?* u Pb?* 0,01 mMoumb/.

14. Paccuuraiite >nekTpoaublii notennuan nonypeakiuuu ClO4” +8H* +8e = CI™ + 4H20 npu pH

paBHOoM 3 u koHueHTparusx uoHoB ClOs 0,01 monws/m u CI° 0,005 monw/n. CrangapTHBINA

AIEKTPOAHBIN MOTEHIHAI

3aoanus ons camocmosamenvbHol pabomuwl:

1.PaccumTaiite 37C raJbBaHHUECKOTO 3JIEMEHTA, COCTOSIIETO U3 2 IIMHKOBBIX 3JIEKTPOJIOB, €CIU
KOHIIeHTpauuu coiiu coctaBiisitor 0,1 M y ognoro snektpona u 10—4M y apyroro snekTpoja.

2. PaccumraiiTe KOHCTaHTy paBHOBecHs peakiun: Ti3++ Mg—Mg2+ + Ti, ecmm —1,37 B, a .

3. PaccuuTaiiTe KOHLIEHTpalMIO MOHOB Mn2+, eclid 3JIEKTPOJIHBIM MOTEHLHAT IMONYypeaKInu
MnOs— +8H+ +5e = Mn?* + 4H,0 cocrasnser 1,261 B, pH = 3, a konnenTpanus moHoB MnOs—
0,01 Momp/m.

4. Cmemamu 2 M pactop K2Cr207, 0,4 M pacteop CrCls, 2 M pactop HCI u 0,2 M pactBop
Cl,. HanmuiuTe ypaBHEHHE PEaKIIMU M PACCUUTANTE €€ IJIC

5.BerumcnuTe SIEKTPOIHBIA IMOTCHIMAT cepedpa B HackllieHHOM pactBope AgoCrOs
ITP(Ag2CrOq4) = 1,12 10-12.

6. Beruucnure 1P AgeS npu 298 K, ecnu 31nexkTpoHblid NOTEHIMAN cepedpa B HACBIILIEHHOM
pactBope Ag2S paBen—0,65 B. .

Jlumepamypa

1. Xaxanmna T. W. Ananutudeckast xumus : yueb. mocodue 1iyist 6akanaBpoB [ Tekcr]: yueo.
nocobue i cTya. By3oB / Xaxanuna T. U., Hukutuna H. I'. - 3-e u3n., ucnp. u gomn. -
M. : FOpaiir, 2014. - C. 39-42.

2. OcHoBbl ananutnueckoi xumun. B 2 1. T. 1. [Tekcr] : yueOHUK IS CTYA. U acll. BY30B /
T. A. bonsmoBa u ap. ; pen. FO. A. 3onoroB. - 4-e uza., nepepab. u gom. - M. :
Wznatenbckuii uentp "Axkagemus", 2010. - C.203-218.

3. Xapuronos, 0. SI. Ananurnueckas xumusi. AHamuTHKA [TeKCT]: yd4eOHUK IS BY30B : B
2 xH. : Ku. 1 : O6mue teopernyeckue ocHOBBI. KauecTBeHHbIN ananu3 / XaputoHnos 0.
A. - 2-e w3n., uctp. - M. : Beicmn. mik., 2003, 2010. - 615 c.

4. OcHoBbI aHanuTH4YeCKOM xumuu. [IpakTuueckoe pykoBoacTBo [Tekct]: yued. mocobue

IUIsl CTY/l. YH-TOB, By30B / B. . ®aneesa, T. H. lllexoBuosa, B. M. MBanoB u 1p. ; mox
pen. 0. A. 3onoroBa. - M.: Beicu. mik., 2001. - 463 c.

5. OCHOBBI aHATUTUYECKON XUMHH : 3a7aud U Bompockl [Tekcr]: yued. mocobue ams BY-
30B / @ageesa U. B., bapb6anat 1O. A., N'apmamr A. B. ; mox pen. FO. A. 3onorosa. - M.:
Bricmr. mik., 2002. - 412 c.

6. Mensb, E. C. PaBHOBecHe B pacTBopax 3JeKTpoiuToB [TekcT]: yded. mocobue / MeHb
E. C., Mens C. A. ; M-Bo oOpazoBanust PO, Mypwm. roc. nea. uH-T. - Mypmanck, 2000.
- 74 c.

[TpakTuueckoe 3austue Ne 4
Tema: TurpuMeTrpryecKue MeTOAbI aHAIU3A.
Inan:
1.001ue cBeZieHNs: O THTPUMETPHH.



2.KucnoTHO-OCHOBHOE TUTPOBAHUE.
3.OKHUCIUTENBHO-BOCCTAHOBUTEILHOE TUTPOBAHHUE.
4. TutpoBaHHE METOJIOM OCAXKICHUSI.
5.KomruiekcomeTprueckoe TUTPOBAHHE.

Bonpocwt ons obcyscoenus:

. Oxapakrtepu3yiite npsiMmple 1 KOCBEHHbIE METO/bl TUTPOBAHUS.

. OxapakTtepu3syiite MeTo/1 0OCTaTKOB (0OpaTHOE TUTPOBAHHUE).

. Chopmynupyiite 3aKOH SKBHBAJICHTOB B aHAJIH3E.

. Touka SKBHUBaJICHTHOCTU U METO/IbI €€ YCTAaHOBJICHUS?

. Kakue mHmkaTopsl IpUMEHSIOT IPU THTPUMETPUYECKOM aHaIu3e?

. OxapakTepu3yite KUCIOTHO-OCHOBHOE TUTPOBAHUE.

. Oxapakrepu3syiite MeTo/1bl IEpMaHIaHaTO- U UOJJOMETPHUHU.

. HazoBute mpumeps! UCIONIb30BaHUS MIEPMAHTaHATO- U MOJIOMETPUU B OINpEACIICHUH KeJe3a,
HUTPATOB, AKTUBHOTO XJIOPA.

9. 0,3326 T 4YaCTUYHO BBIBETPHUBILECTOCS MarHus cylibdaTa TernTaruapara pacCTBOPHIN B BOAEC U
orrutpoBamu 17,29 mn pactBopa IATA ¢ wmomspuoit xonuentpamueir 00,1000 momb/m.
Paccuntarh CKOJIBKO MOJEKYJI BOJbI MPUXOAUTCS Ha 1 MOJIEKyny MarHus cyibdara B
AHAIU3UPYEMOM KPUCTAJIIOTHAPATE U MAaCCOBYIO JI0JII0 MarHus B oOpasue B %.

10. BblyncnuTh MOJSPHYIO KOHIIGHTPAIMIO SKBUBAJIEHTA pacTBOpa HHUTpaTa cepedpa, eclii Ha
tuTpoBanue 36,48 mi1 ero 3aTpadeHo 25,63 Mi pacTBopa xjopuaa HaTpus, coaepkamiero 58,00 r
NaCl B 500 mn pactBopa. Paccunutats pAg u pCl B MOMEHT SKBUBaJICHTHOCTH.

03N DNk~ W~

3adanus ona camocmosmenvHou pabomoi:

1. Ckonbko HagO AO0OABUTH pacTBOpa a30THOHM KHUCIOTHI ¢ TUTpoM 0,006497 T * mi-1 x 500 mi
pactBopa 3Toi ke KucioThl ¢ TuTpoM 0,005601 1  miu-1, yto6sl moayuuts Touno 0,1000 H.
pactBop?

2. K npo0e, conepsamieil yKCycHyr0 KHCIOTy, npubasieno 40,00 M pacTBopa THIPOKCHIA
Hatpust (T(NaOH) = 0,003901 r ¢ mn”-1). U30siTOK menoun ortutpoBad 19,98 mu pactBopa
cepuoit kucnotrel (T(H2SO4) = 0,004903 r ¢ mn”-1). PaccuutaTh KOTUYECTBO TI'PaMMOB
CH3COOH B mpob6e.

3. IocTpoiite kpuByto TuTpoBanus 25 miu 0,2 H pacTBopa 6eH30iHON KucnoThl 0,2 H. pacTBOPOM
TUAPOKCHUIA Kausl, eciii mpubasieno 24,95; 25,05; 25,00 ma menoun. [Togdepure nuaukatop.
4. Ckonbko % Kene3a COAECPKHUTCS B CHIEpHUTE, eciu HaBecka ero pasHa 2,000 r. ITocne
pacTBOpPEHUS B KUCJIOTE PAacTBOP pa3damieH B MepHOit konbe 1o 200 mi. Ha TutpoBanue xenesa
(IT) ma 50,00 M sToro pactBopa 3arpaunBaercs 22,50 mu 0,1 H. pacTBOpa nmepMaHraHara Kajus
¢ Ku =1,922. (KH - nonpaBouyHblii KO3(G(ULIUEHT).

5. Cxonbko mi 0,05 H. pactBopa Na2S203 nmorpeOyercss Ha TUTPOBaHHE oA, BBIICTUBIIETOCS
nocine npubasienus n3zosiTka KI k 50 mi pactBopa, B3aTOro U3 MepHoi kososl Ha 500 mi, rae
OBLIO pacTBOPEHO 2 T criaBa, coaepxaiiero 60 % meau?

6. K pactBopy apcenuta Hatpus no6asien NaHCO3 no pH = 9 u 25,00 mn 0,0500 H. pacTBOpa
rona. Ocrarok Hoxa mociie TINATENbHOro mnepeMmemmnBanus orrutposaH 10,20 min pacTtBopa
trocynbdata ¢ Tutpom o guxpomatry 0,002496r ¢ mi-1 Kakoe Koqn4ecTBO rpaMMOB MBITIBSIKA
HaXOJWJIOCh B HCCIEAYEMOM pacTBope?

7. Paccuntath 00JaCTh CKauka Ha KpuBOoW TUTpoBaHus Fe3+ pactBopom Sn2+ mpu HegocTaTke U
u30bITKE paboyero pactBopa B 0,1 %. MosnsipHble KOHLIEHTpAIMK SKBUBAJICHTA PAaCTBOPOB COJIEH
JKeJe3a M 0JI0Ba PaBHBI MKy co00it u coctaBisaroT 0, 1.

8. Ilna onpenenenus tutpa pactBopa KMnO4 naBecky okcaiara Hatpust Na2C204 maccoii
1,3444 r nomectunu B MepHyto konby Ha 200,0 mi. Ha tutpoBanue 20,00 mi 3Toro pactsopa
3arpaueno 20,04 wmn pactBopa KMnO4. Paccuuraiite: a) MOJNSIPHYIO KOHIEHTPAIUIO
skBuBasieHTa KMnO44; 6) tutp KMnO4; B) Tutp KMnO4 no Na2C204; r) monpaBO4HbII
ko duuueHt pacrsopa KMnO4.



9. 0,3326 r 4acTUYHO BBIBETPUBLIETOCS MarHus Cyib(ara renTaryapara pacTBOPWIM B BOJIE U
ortutpoBanu 17,29 mn pacteopa D/ TA ¢ monsapuoit koutentparueit 0,1000 mosb/.

10. PaccuntaTh CKOJBKO MOJIEKYJI BOABI MPUXOAMUTCS Ha 1 MOJEKyldy MarHus cyiabdaTa B
aHAJIM3UPYEMOM KPUCTAJIOIMIpaTe U MAaCCOBYIO JIOJIF0 MarHus B oopasie B %.

Jlumepamypa

1. Xaxanwmna T. . Ananutuyeckas Xxumus : yue0. mocodue st 6akanaBpos [Tekcr]: yuel.
nocobue s crya. By3oB / XaxanuHa T. U., Hukutuna H. I'. - 3-e usn., ucnp. u gom. -
M. : FOpaiir, 2014. - C. 202-264.

2. OcHoBbl anamutudeckor xumun. B 2 1. T. 2. [Tekcrt] : ydeOHUK A CTY., acIl. ¥ TMpeIl.
By30B / H. B. AnoB u u ap. ; pea. 10. A. 3onotos. - 3-¢ u3z., nepepad. u gom. - M. :
W3narensckuit nentp "Axkagemus'”, 2010. - C.30-112.

3. Xapwuronos, 0. f. Ananutuueckas xumus. AHanutuka [Tekcr]: yueOHUK I BY30B : B
2 xH. : Ku. 2 : KonudectBeHHbId aHam3. PU3MKO-XUMHUUYECKHE (MHCTPYMEHTAIBHBIC)
MeTosel aHanmu3a / XaputonoB 0. f. - 2-e uzn., ucnp. - M.: Beicin. mk., 2003, 2010. -
559 c.

4. OcHoBbl aHanuTU4eckoil xuMuu [TekcT]: yd4eOHuUK A By30B: B 2 kH.: KH. 2: MeTobI

xumudeckoro ananmsa / mox pex. 0. A. 3onorapesa. - 2-e uzj., nepepad. u gor. - M. :
Bricr. mik., 2003. - 494 c.

5. OcHoBsl ananmuTHueckot xumun. [Ipaktuueckoe pykoBoactBo [Tekct]: yued. mocobue
JUIS CTYA. YH-TOB, By30B / B. 1. ®@aneeBa, T. H. lllexoBuosa, B. M. MIBanoB u 1ip. ; o
pen. FO. A. 3onotoBa. - M.: Beicu. mik., 2001. - 463 c.

6. OCHOBBI aHAIUTUYECKOM XMMHH : 33/1a4 U Bompockl [TekcT]: yuel. mocobue st By-
30B / ®daneeBa U. B., bap6anar 0. A., I'apmamr A. B. ; mox pea. 0. A. 3onorosa. - M.:
Bricmr. mik., 2002. - 412 c.

[Ipaktuueckoe 3ansitue Ne5

Tema: @U3NKO-XUMHYECKHE MeTOAbI aHAJIM3A.
Ian:
1. DIeKTPOXUMUYECKUE METO I aHATTN3A.
2. INonstporpadusi.
3. Kynonomerpuueckoe TUTpOBaHHE.
4. CrieKTpanbHbIE METO/IbI AaHAJIN3A.
5. XpomaTorpaduueckre MeTo/Ibl aHaIHu3a.

Bonpocwt ons ob6cysrcoenus:

1. Oxapakrepu3yiiTe NOTEHIMOMETPUYECKUN METOJ] AaHATIN3A.

2. DneKTpobl CpaBHEHUS U HHIUKATOPHBIE, UX XapaKTePUCTHKA.

3. IIpsimasi NOTEHIIMOMETPHUSL ¥ TOTEHIMOMETPUYECKOE TUTPOBAHUE.

HazoBure ob6mactu mnpuMeHEHUs TMOTEHIMOMETPUYECKOTO METO/a, €ro IpeuMyllecTBa U
HEJO0CTaTKH.

4. OxapakTepu3yiTe noasiporpapuIecKuii MeTo ] aHaJIn3a.

5. OxapakTepu3yiTe aMIEpOMETPUYECKOE TUTPOBAHNUE C OJHUM MHJIUKATOPHBIM 3JIEKTPOJOM.

6. HazoBuTe o0mactu mNpUMEHEHHUS MOJAPOrpaduuecKoro MeToja, €ro MpeuMyllecTBa U
HEJO0CTaTKH.

7. OxapakTepu3yite KyJIOHOMETPHUYECKOE TUTPOBAHHE.

8. HazoBute  3axonbl dapanes, nexaiiyie B OCHOBE JaHHOIO METO/1A.

9. Ha3zoBute 065acTé NMPUMEHEHHUS KYJIOHOMETPUYECKOTO TUTPOBAHUS, €r0 MPEUMYIIECTBA U
HEJ0CTaTKH.

10. OxapakTepu3yiiTe  CHEKTpajJbHbIE METO/Ibl aHATHN3A.

11. Knaccudukanus cnekTpaJbHbIX METOJIOB?.



12. HazoBute ocoOeHHOCTH aOCOPOIIMOHHON MOJEKYISIPHON CEKTPOCKOIHUH.

13. HazoBute xpomarorpaduieckue METOIbl aHAIH3A.

14. OxapakTepu3yiTe OCHOBHBIE BHJbI Xpomarorpaduu - B TOHKOM CJIO€, OyMa)KHas,
ocaJlouHasi, FOHHOOOMEHHAas U ra3oBasl.

15. YeMy paBeH OKHCIHMTEIHLHO-BOCCTAHOBUTEIbHBIN moTeHIHaN mapsl H3AsO4/HAsO2 mpu: a)
[H+]=1 momnw/n, 6) pH=S8. Jlnsa pacuera nmpunsats [H3AsO4]=[ HAsO2]. B xakom ciry4yae noiaer
peakuusi OKHUCJICHHUS HMOJIUI-UOHOB JI0 CBOOOJHOTO HMOJa, U B KAKOM - BOCCTAHOBJICHUS
CBOOOJHOrO HOJIA.

16. Iloctpoiite kpuByro TUTpoBanus 25 miu 0,2 H pactBopa OeH3oiHO#Nl kucinorsl 0,2 H.
PacTBOPOM THAPOKCHAA Kajus, ecinu npudasieno 24,95; 25,05; 25,00 mn menoun. [Togdepure
WHJUKATOP.

3aoanus ona camocmoamenvbHol pabomul:

1. Hamucate ypaBHEHHS NOHUCCOLMALMU KOMILUIEKCHBIX HOHOB M PAaCcCUUTATh PABHOBECHYIO
KoHLleHTpanuio uoHoB muHka B 0,01 M pactBope [Zn(NH3)4]2+ u B 0,1 M pacrBope
[Zn(CN)4]2+. B kakoM pacTBOpe KOHIICHTpaIlUs HOHOB ITMHKA OyzeT Oosbiie?

2. Paccuutath KOHUEeHTpauuioo OpoMua-uoHoB B 0,002 M pacTBOpe aMMHA4YHOIO KOMILIEKCA
cepebpa [Ag(NH3)2]+,conepxamem 0,005 monw/n amMmmuaka, KOTOPYHO HaJ0 CO3[aTh, YTOOBI
oOpa3oBaJics 0caJlok Opomua cepedpa.

3. Paccuuratse, Kak u3MeHUTCs oteHuuan cucrembl Hg2+/Hg0, ecnu k pacTBopy, coaepkaiemy
0,1 moinb/n1 nonoB prytu (II),106aBuTh TBepABIH HOAK Kanus 10 KoHieHTpauuu 0,015 Moms/m.
4. Tlpu ananuse Ha pactBop, coaepxamuit Co 2+, Cr 3+, Al 3+, Mn 2+ noneiicTBoBa)In
M30BITKOM THAPOKCHAA Kallusi B MPHUCYTCTBUU Nepokcuia Bojgoponaa. CocTaBUTh ypaBHEHHS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi AIEKTPOHHO-HOHHBIM METOJIOM.

5. Ilpu KxaKkoil KOHIEHTpAIMK THAPOKCHUI-MOHOB OyIeT 0Opa3OBBIBATHCS OCAIOK THUAPOKCHIA
meau(Il) uz 0,001 M pactBopa [Cu(NH3)4]2+.20. K 0,1 M pactBopy HHUTpaTa cepebdpa,
ABJIAIOIIEMYCSI OJIHUM M3 3JIEKTPOJIUTOB B TajbBaHUYECKOM 3JIEMEHTE, KOTOPBIM COCTOUT U3
napel Ag+/Ag W CTaHJApPTHOTO BOJOPOJHOTO JJIEKTPOAa, NPUOABMIM IKBUBAJICHTHOE
Konm4yecTBO cynbduaa amvonus. YuuteiBasg [IP(Ag2S), pemmre, Oymer au NPOUCXOAUTH
W3MEHEHHUE HalpPaBJIEHNS TOKA B DJIEMEHTE?

6. CocraBbTe€ ypaBHEHHS! OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKUUN 3JIEKTPOHHO-HOHHBIM
METO/I0OM, €CII Ha pacTBOp cozepkauiuii a) nonsl Cr 3+ noaeilcTBoBaTh NEPOKCUIOM BOIOPOJIA
B IIEJIOYHOM cpene, 0) nonsl Cr207 2- nmoAeiicTBOBATH MEPOKCUIOM BOJIOPOIA B KUCIIOH Cpeie.
7. PaccunTaTh OKHMCIMTEIbHO-BOCCTAHOBUTENbHBIN noreHnuan cucreMmel Cr207 2-/Cr3+ npu
KOHIIEHTpAIlMd UOHOB BOJOpOa, paBHOU a) 1 moinb/i, 6) 0,1 Mosb/i1. BO3MOXHO M OKHUCTUTH
XJIOPUA-UOH U OPOMU/I-MOH /10 CBOOOHBIX T'aJIOT€HOB MPH 3THX 3HAYEHUSIX KUCIOTHOCTU?

8. PaccunTtaTh KOHCTAaHTY paBHOBECHS OKHCIMTEIbHO-BOCCTAHOBUTEIBHOW peakiuu. Pemmte

BOIIPOC 0 BO3MOKHOCTHU TCUCHU PCAKIIUH.
HNOs+NHs"=N2+H"+2H,0

Jlumepamypa

1. Xaxanuna T. . Ananutuyeckas xumus : yued. mocobue mist 6akanaBpos [Tekcr]: yuel.
nocobue it ctya. By3oB / XaxanuwHa T. W., Huxkutuna H. T'. - 3-e u3n., ucrp. u jgom. -
M. : FOpaiir, 2014. - C.31-38.

2. OcHoBbl aHayTHYecKor Xumud. B 2 1. T. 2. [TekcT] : ydeOHUK s CTY.I., acll. U Tperl.
By30B / H. B. AnoB u u ap. ; pea. 1O0. A. 3omnotoB. - 3-¢ u3z., nepepad. u jgom. - M. :
Wznatenbekuii mentp "Axkamemus', 2010. - C.115-220.

3. Xaputonos, 0. S. Ananutudeckas xumus. AHanuTuka [TekcT|: yueOHHK JIJIs BY30B : B
2 xH. : Ku. 2 : KonudectBeHHbid aHam3. OU3NKO-XUMHUUYECKHE (MHCTPYMEHTAIHHBIC)
MeTo/el aHanu3a / XaputonoB 0. f. - 2-e uzn., ucnp. - M.: Beicn. mk., 2003, 2010. -
559 c.



4. OcHOBBI aHATUTHYECKON XuMuU [Tekct]: yuyeOHUK miis By30B: B 2 KH.: KH. 2: MeTobl
xummudeckoro ananusa / mox pea. FO. A. 3onorapesa. - 2-e uza., nepepad. u gor. - M. :
Bricmr. mik., 2003. - 494 c.

5. OcHoBbI aHanmuTH4eCKON XxuMuUH. [IpakTrueckoe pykoBoactBo [Tekcr]: yueb. mocobue
JUTSL CTY/I. YH-TOB, By30B / B. . ®aneesa, T. H. lllexoBmnosa, B. M. iBanoB u jp. ; oj
pen. FO. A. 3onotoBa. - M.: Beicu. k., 2001. - 463 c.

6. OCHOBBI aHAJTUTUYCCKON XMMHH : 3a7a4¥ U Bompockl [Teker]: yded. mocobue s BY-
30B / ®aneeBa U. B., bap6anar 0. A., I'apmamr A. B. ; mox pex. FO. A. 3omotoBa. - M.:
Bricmr. mxk., 2002. - 412 c.

JlabopaTopHBIH NPAKTHKYM
B xo1e BbInoIHeHNs1 J1A00PATOPHBIX Pad0OT 00yUYaKOLIMeCs:

— TPUMEHSIOT 3HAHUE TEOPETHYECKHX OCHOB AHAIMTUYCCKOW XUMUU TIPH PEUICHUH
MIPHUKJIATHBIX 3a7a9;

— TMPUMCHSIOT HA TNPAKTUKE METOJbl 3KCIICPHUMEHTAIBHOTO WCCIICIOBAHUS, MPOBOJIST
Ka4eCTBEHHBIN aHAIN3 KaTHOHOB M AHHMOHOB KHCJIOTHO-OCHOBHBIM METOJIOM; TPOBOJIST
KOJIMYECTBEHHBINA aHAIM3 HEOPTaHUIECKUX COCIMHEHUIA;

— OBJIAJICBAIOT KOMILICKCOM XUMHUYECKUX METOJIOB HCCIICIOBAHMUS; METOJaMH 00paOOTKH U
aHaJIN3a OIBITHBIX JIAHHBIX;

— U3JAramT U KPUTHYCCKH aHATH3UPYIOT MOTy4aeMyro HH(pOpMAIHIo;

— TIPEACTABIISAIOT PE3YNIbTATHI JJAOOPATOPHBIX HCCIIEJOBAHUH;

— OBJIQJICBAIOT HABBIKAMH 0€30MAcCHOrO OOpalieHuss ¢ XWMHUYCCKUMHU DPEaKTHBAMH,
npubopamMu u 1abopaTopHbIM 000pyAOBaHHEM Y0

— OBJIQJICBAIOT HABBIKAMHU WCIIOJIH30BAHMS HOPMATHUBHBIX JOKYMEHTOB, OIPEICISIFONIMMHE
OpraHu3aIUI0 ¥ TEXHUKY 0€301MacHOCTH padoT.

JlaGopaTtopHnas padota Nel
Tema: KayecTBeHHBIN aHAJIN3 KATHOHOB NEPBOM I'PyNIbI.

Lenv pabomul: N3y4uTh OCOOCHHOCTH MTOBEJICHUS KAYECTBEHHOTO aHAIM3a KaTHOHOB.
Xoo pabomei.

1. OO6uwme peakunu Ha katuoHsl (I) rpynmsl.

2. Crnenuduueckue peakiuy KaTHOHOB MepBoii rpymms: Ag*, Ph*2, Hg,*.

3. AmnHanm3 cMecu KaTHOHOB MEPBOM TPYIIIIEI.

KoHTposabHBIE BOIPOCH

1. [Toyemy ocazok XJIOPHUIOB MMPOMBIBAIOT HE BOJOW, & PaCTBOPOM KHCJIOTHI?
2. Kak MOXHO pa3pylIMTh aMMHaKaTHBIA KOMILIEKC cepedpa?
3. Kak MO>XHO OTJEJIUTh CBUHEI] OT cepedpa U pTyTH B CMECHU XJIOPUIOB 0€3 KUIIYEHHS B BOJIE?
4. TIpuBenuTe XapakTepHbIE PEAKIMH HA KaTHOH Hgo*2
5. Tlouemy npu ocakJieHUU MoauAa cepedpa pacTBOP MOKHO HE MOJIKHUCIATE?
6. Kak mpoTekaeT quCIponopiuoHupoBanue nona Hg,™ ?
7. Kakue peakTHBbI, KpOME aMMHaKa, MOKHO MCIOJIb30BATh JJIsl pa3/I€JIE€HUs] HOHOB ng+2 Hu
Ag+?
8. UTo Takoe Mpou3BEAECHNE PACTBOPUMOCTH M KaK OHO CBSI3aHO C PACTBOPUMOCTBIO BellecTBa?
9. Kak BnusieT Ha paCTBOPUMOCTB BBEJIEHUE IIOCTOPOHHETO JIEKTPOJINTA!

a) MMEIOIIETo 00U NOH C paCTBOPEHHBIM BEIIECTBOM;

0) He MMeroIIero ooIIero noHa?

10. Kakoii U3 KaTHOHOB PTYTH Oojiee Tokchuen Heo'? mmm Hgt??
yT



JlaGopatopHnast paborta Ne2

Tema: KauecTBeHHbII aHAJIN3 KATHOHOB BTOPO# IPyIbl
Xoo pabompbi.
OO61ue peakiy Ha KaTUOHBI TPYIIIHL.
Criermuduueckue peakiiui KaTHOHOB TPYIIIIbL:
Peaknuu Ba2+ - nonos
Peakiuu Ca2+ -noHOB
Peakmuu Sr2+ - HOHOB
AHanM3 cMecu KaTUOHOB BTOPOM TPYIIIIBI.

SouhkwdE

KoHTposbHbIE BOITPOCHI
1. YUto siBNIeTCS TPYIIOBBIM PEAKTUBOM KAaTUOHOB BTOPOM aHAJTUTUYECKOM TPYIIIbI 7
2. KakoBa posb 3TaHOJIa IPU OCAKIEHUU KaTUOHOB BTOPOU IPyIIIbI?
3. Ha uém ocHoBaH nepeBo cynb(haTroB B KapOOHATHI, U JIJIsl UEro 3TO AenaeTcs?
4. Tlouemy mepeBoJ CyIb(haTOB B KAPOOHATHI MPOBOISAT C HCIIOIH30BAHHEM
KOHIEHTPUPOBAHHOT'O PacTBOPA WJIM KPUCTAIUIOB KapOoHaTa HATpus ?
5. Ilouemy nipu 106aBIE€HUH AUXpOMaTa K pacTBOpy kKaThoHa Ba2+ Bblmagaer ocagok
XpomMmara ,a He Iuxpomata Oapus?
6. KakoBa poib OydepHoit aMMuadHOi cMecH Tpy 00HAPYKEHUH KaJIbIHS KENTONH KPOBSIHOU
COJIbt0?
7. Kak 0OHapyuTh 0apuil 1 CTpPOHLIMHI MPU UX COBMECTHOM IPUCYTCTBUU B pacTBOpe?
8. C xako¥ 1enpko pu oOHapykeHuu Ba2+ K pacTBopy Auxpomara J00aBISIOT aleTar
HaTpus?
9. PaccuuTaiiTe COOTHOIICHHE KOHIICHTPAIMI alleTaTta HaTpUsl U YKCYCHOM KUCIIOTBI ISt
noiy4enus oydepHoii cmecu ¢ pH = 5.
10. Kak mpoBepuTh MOJTHOTY Mepexoa cyib}aTtoB B KapOoHATHI?

JlaGopaTtopHnast pabota No3

Tema: KauecTBeHHBIIT aHAJIN3 KATHOHOB TPeTheil TPYyNIbI.
Xoo pabompi.
OO61ue peakiuy Ha KaTHOHBI TPYTIIIHL.
Crienuduueckue peakiiii KaTHOHOB TPYIIITHL:
Peakimn Ba?" - nonos
Peakmuu  Ca?* -monoB
Peaktmn Sr?* - nonos
AHaJIN3 CMECH KaTUOHOB T'PYIIIIHI.

agrwdE

KoHTposabHBIE BOIPOCHI
1. Kak Ha3bIBaloTCA CBOICTBA, XapaKTEpHBIE I THAPOKCUIOB aTFOMUHUS, LIMHKA U Xpoma?
I'mapokcubl KaKMX U3 U3BECTHBIX BaM JIEMEHTOB 00J1afat0T MOJI00HBIMU CBOMCTBAMHU?
2. CocTaBbTe ypaBHEHHE pEaKIMU OKHCIEHUS XpOMa OpOMOM B LIEJIIOUHOM Cpeie.
3. TTouemy B ocaake 7 e MN(OH)2 ,a MnO(OH)2? HgO, a e Hg(OH)2 ?
4. O0BsICHUTE MEXaHU3M PACTBOPEHHUS I'MIPOKCHIa MAarHUS B XJIOPHI€ aMMOHHS.
5. Paccunuraiite pH B 0,1 M pacTBOope HHTpaTa LUHKA.
6. B Bue xkakoro coequHeHus Oy/1eT 0caXaAaThbCs LUHK U3 pacTBOpa €ro XJI0pHaa Mpu
n00aBIIEHUH CO/IbI?
7. KakoBa posp HOHOB Zn2+ B peakuuy ¢ AUITWIAHUINHOM?
8. Kakue criocoObl pa3pylieHus: KOMIUIEKCOB BaM U3BECTHBI ?
9. Yt0 Takoe KOHCTaHTa HECTOMKOCTH KOMIIJIEKCHOTO COETMHEHUS?
10.ITouemy mpu ocax/IeHUH LIMHKA UCTIONIB3YIOT He KapOOHAT aMMOHMSI, @ KapOOHAT HATpus ?



JlaGopatopHnas paborta Ned

Tema: KauecTBeHHbII aHAJN3 KATHOHOB YeTBEPTOM rPyMIbI.

Xoo pabomoei.

1.00mme peakuy Ha KaTHOHBI TPYTIIIHL.

2. Cneunduueckue peakuyi KaTHOHOB I'PYIIIIHL.
3. AHanu3 cMecH KaTHOHOB IPYIIIBI.

JlaGopaTtopnast pabota No5
Tema: KayecTBeHHbII aHAJINU3 KATHOHOB IATOH IPYIIIbL.
Xoo pabomoei.
1.006mme peakuy Ha KaTHOHBI TPYTIIIHL.
2. Cneunduueckue peakiiuyi KaTHOHOB TPYIIIIBI.
3. AHanu3 cMecH KaTHOHOB IPYIIIIBI.

JlaboparopHast pabora Ne 6
Tema: KauecTBeHHBIN aHAJIN3 AaHHOHOB.
Xoo pabomei.
1.0061mume peakiuy Ha aHUOHBI TPYIIIIHL.
2. Crenprueckue peakiui aHKOHOB B TPYIIIIBL.
3. AHanu3 cMecH aHHMOHOB I'PYIIIIBI.

JlaGopaTopHas pabora Ne 7 (24.)

Tema: Unentudukaiys HeU3BECTHOTO BellecTBa (0OHAPY)KEHUE KATUOHOB M aHUOHOB).

JlaGopaTtopnast pabota No§ (24.)
Tema: Onpenenenue KpUCTAUIU3AIIMOHHON BOJIBI B
KPHUCTAJUIOTHIpaTe XJIopHIa Oapus.

JlaGopaTtopHnast pabota N9 (24.)
Tema: CtanmapTu3aius pacTBOpa THIPOKCHIA HATPUS
10 IIABEJIEBOM KUCIIOTE.

JlabopaTtopHnas pa6ota Nel0 (24.)
Tema: Onpenenenue conepxanus HCI B pactsope.

JlaGopatopHas padota Nell (2u.)
Tema: CtanmapTu3anus pacTBOpa MepMaHTaHaTa KaJlus

10 IIIaBEJI€BOU KUCIIOTE.

JlaGopatopHas pabota Nel2(2u4.)
Tewma: Onpenenenne xene3a (1) B pactBope comu Mopa.

JlaGopaTtopHnas pad6ota Nel3 (24.)
Tema: IToreHunomerpuueckoe usmepenue pH npupoaHoin BoasI.

Jlumepamypa
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2. OcuoBbl ananmutudeckoid xumuu. B 2 1. T. 1. [Tekcr] : ydeOHUK AJis CTY/. U acm. BY30B /
T. A. boasmosa u ap. ; pen. 0. A. 3omoToB. - 4-¢ uzn., nepepad. u jgom. - M. : M3gaTenbckuid
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xummudeckoro ananmsa / mon pen. FO. A. 3onorapesa. - 2-¢ u3., nepepad. u nom. - M. : Beici.
k., 2003. - 494 c.

5. OcHoBbl aHanuTHYecKoi xuMuu. [IpakTrueckoe pykoBoactBo [Tekct]: yued. mocobue
JUTSL CTyJl. YH-TOB, By30B / B. 1. ®aneesa, T. H. lllexoBoBa, B. M. iBaHOB u Ap. ; O pel.
IO. A. 3omotoBa. - M.: Beicm. mik., 2001. - 463 c.

6. Menb, E. C. Ananmutnueckass xumusi. KadecTBEHHBIN aHaIN3 KaTHOHOB M aHUOHOB
[Tekct]: yueb.-meron. nocodue / Menn E. C., Mens C. A. ; M-Bo obpazoBanus PO, MI'TIN . -
Mypmanck, 2001. - 46 c.

Moayab 3 «Oprannyeckas XuMMsi»

B xoze npakTuueckux 3aHATHI TPUMEHSETCs MPOOIEeMHOE U3II0KEHHUE MaTepuana, CpaB-
HUTEJBHBIN aHaNN3, PEIICHUE CUTYAIIMOHHBIX 3aja4, padoTa B IPYyIIax, BU3yalbHbIC IIPE3EHTA-
[[UU TEOPETUYECKOr0 MaTepuana, JJIEKTPOHHbIE 00pa30BaTENbHBIE PECYPCHI; B TO3HABATEIBHOMN
JeSITEIbHOCTH UCIIOJIb3YIOTCS 0a30Bble 3HAHUA B 00JaCTH €CTECTBEHHBIX HAYK.

OObyuaromuecs TpUOOPETAIOT HOBBIE 3HAHHS O TEOPETUYECKHX OCHOBAX OPraHHYECKOMN
XUMHH: KJIacCaX OPTraHWYEeCKUX COCAMHCHHA, HOMEHKIATYpe, PU3NICCKUX, XUMUICCKUX CBOM-
CTBax, METOJIaX MOJIYYCHHS; MEXaHU3MAaX MPOTEKaHUsI XUMMUYECKUX PEAKIUN C ydyacTUeM opra-
HUYECKUX COCAMHEHM, HX pOJib B OMOJOTMYECKHX IpOlleccax U IMpoleccax MPOTEKaIoIuX B
OKpY’Karoleu cpene. B xoxe mpakTuyeckux 3aHATUN OOydaromuecss MPUMEHSIOT Ha MPAKTHKE
TEOPUH M 3aKOHBl OPraHUYECKOW XMUMHUH; OCYHIECTBISIOT XMMUYECKHE Pacd€Thl; M3JIararoT U
AHAIM3UPYIOT MOJIyYaeMylo HH(pOpMaIHIo.

[IpakTnueckoe 3anarue Nel
Tema: AuukjJnvyeckue yrjieBoI0poabl.
Llenv pabomwi: 3aKpenuTh y CTYAEHTOB 3HAHMS O CTPOEHUHM, HOMEHKJIAType, XHMHYECKUX
CBOMCTBaX AUUKIMYECKMX YIJIEBOJOPOAOB U MEXaHM3Max peakuuid 3aMeleHus |
IIPUCOEANHEHNS.

Bonpocul ona konnexkmuerno2o o6cysicoeHus;

1. Pacckaxute 00 371€KTPOHHOM CTPOEHUU aJIKaHOB.

2. Pacckaxure o (pU3MYECKUX CBOMCTBAX aJIKaHOB.

3. PacckaxwuTte 00 2JIEKTPOHHOM CTPOSHHUH aJTKEHOB.

4. PacckaxxuTe 0 GU3NYECKUX U XUMHUYECKUX CBOMCTBAX aJIKEHOB.
5. PacckaxuTte 00 371€KTPOHHOM CTPOEHUU AJIKMHOB.

6. Pacckaxute o pu3NUECKNX U XUMHUUECKUX CBOWCTBAX AJIKHHOB.

3adanus ona camocmosamenvHou pabomul

3amanne 1. Hanummre cTpykTypHble (OpPMYIBI BCeX yriieBoaopomoB coctaa CS5SHI2 wu
HA30BHUTE UX MO CUCTEMaTUYECKON HOMEHKJIAType.

3amanne 2. Hanmummre CTpyKTypHYIO (OpMYJTy TPOCTEUINEro ajkaHa, B MOJIEKYJIE KOTOPOTO
€CTb TOJIBKO IMEPBUYHBIE U YETBEPTUYHBIE ATOMBI YTJIEpO/a.



3ananue 3. HazoBuTte cienyroniye yriaieBoaopoabl:

3amanwue 4. [Ipu npomyckanuu 11,2 1 cmecu merana, okcuaa yriaepozaa (IV) u okcuaa yriepoaa
(M) yepe3 pacTBOp THAPOKCHIA HATpHUs, B3ATHI B U30BITKE, O0BEM HCXOAHOM CMecH
ymenbiuics Ha 4,48 11 (H.y.). [l moaHOro cropaHust OCTaBIICHCS cMecH MOTpedoBaioch 6,72 1
(n.y.) xucnopona. Onpeaenure coctaB UCXOAHOU cMecH (B % 10 00bEMY).

3ananue 5. Hanummre cTpykTypHble (OpPMYIBl BCEX HEMPEIENbHBIX YIIIEBOJOPOJOB COCTaBa
CeHaa.

3amanne 6. OTWICHOBBIM yrieBojopoa wmaccoir 7,0 T mpucoemunser 22,4 1 (H.Yy.)
O6pomoBosopoaa. Onpenenure GOpMyIly U CTPOSHHE 3TOTO YIIIEBOJOPO/IA, €CIH U3BECTHO, YTO
OH SIBJISIETCS LIUC-U30MEPOM.

3ananue 7. HazoBuTe yriieBoopo Mo CUCTEMAaTHUYE€CKOM HOMEHKIIATYpeE:

3amanme 8.  HamumumTe ypaBHEHHsI B3aUMOJICHCTBHs 2-MeTWiNeHTaaueHa-1,3: a) ¢ 6pomom;
0) ¢ GpOMOBOIOPOAOM.

3amanne 9. Hamummre cTpykrypHbIe (DopmMynbl Bcex ankuHOB coctaBa CeHio, mMmeromux B
CBOEM COCTaBE€ OJWH TPETUYHBIN aTOM U HA30BUTE UX [0 CUCTEMATUYECKON HOMEHKIAType.
3amanue 10. [Ipu mponyckaHuy cMECH MpoIaHa M aleTHJIeHa Yepe3 CKISTHKY ¢ OpOMHOM BOJIOM
Macca CKJISIHKM yBenuumiachk Ha 1,3 r. [Ipu mosiHOM cropanuu Takoro e KOJUYECTBA UCXOIHON
CMECH YTJIEBOJOPOJIOB BhLAETWIOCH 14 11 (H.y.) yraekucioro raza. OnpenennTe MacCoBYHO A0IIO
IIPOIIaHa B UICXOAHOW CMECH.

Jlumepamypa

1. Opranunueckas xumus : y4e0. mocobue ans OakanmaBpoB [Tekcr]: yueb. mocobue mmst
ctyn. By3os/ B.JI. bepe3un, [I.b. bepesun . - 2-¢ u3a. - M. : FOpaiit, 2012. — C. 312-416.

2. WBanos, B. I'. Oprannueckas xumus [Tekcr]: yued. mocobue aist CTyA. By30B, 00yd. IO
cnen. "buonorus" / B. I'.'IBanos, B. A.I'opnenko, O. H. I'eBa. - 6-e u3m., crep. - M.: Akagemus,
2010. - C.91-143.

3. Aprémenko, A.W. Ilpaktukym mo opranuueckoil xumuu [Tekcrt]: yue® mocobue s
ctyn. By3oB/ A.W. Apremenko, U.B. Tukynosa, E.K. Anydpues.— 3-e¢ uzn., ucnp. — M.:
Bricor. mk., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemennoit opranndeckoit xumun [Tekcrt] : y4e0. mocobue s
ctya. By3oB / b. JI. Bepesun, /I.b. bepesun. — 2-e uza. ucnp. — M.: Beic.mk., 2003. — 768 c.

5. Mens E.C. llenouku npeBpalieHuil U OpUMEpbl CUHTE30B 110 OPraHMYECKOW XMMHUHU
[Tekct]: yue6. nocobue / E.C. Menb; M-Bo o6pazoBanusi P®, Mypwm. roc. nea. yu-T. — Myp-
mauck: MI'TIH, 2001. — 50 c.

6. Mens E.C. IIpunoxenue k yuebHOMY mocoOuio «llemoukn npeBpamieHuii 1 mpuMepsl
cuHTe30B 1o opranndeckoit xumun» [Tekct] / E.C. Mens; M-Bo o6pa3oBanus PO, Mypwm. roc.
nen. yH-T. — Mypmanck: MI'TIH, 2001. — 31 c.

[TpakTuueckoe 3ansTre No2
Tema: [lukiauvyecKkue yriaieBoaopoabl.
L]env pabomul: 3aKpenuTh 3HAHUS O CTPOCHUH U CBOMCTBAX IUKJIMYECKUX YTJIEBOJIOPOIOB.

Bonpocwt onsa konnekmuenozo oocysicoenust:

1. Pacckaxute 00 2IEKTPOHHOM CTPOSHUH ITUKJIOATKAHOB.

2. Pacckaxute 0 QU3NUECKUX U XUMHUYECKUX CBOMCTBAX IIMKJIOATKAHOB.

3. Pacckaxwurte 00 JIEKTPOHHOM CTPOEHUH IIUKIIOAIIKEHOB U ITUKJIOIUEHOB.
4. PacckaxuTe 0 PU3MUECKUX U XUMUYECKUX CBOMCTBAX ITUKIJIOATKEHOB U
LUKJIOAUEHOB.

5. PacckaxuTte 00 3JIEKTPOHHOM CTPOEHUHU apEHOB.

6. Pacckaxurte 0 QU3NIECKNX U XUMUYECKUX CBOMCTBAX apeHOB.

3adanus ona camocmosamenvHou pabomol



3ananue 1. Hanummre cTpyKkTypHBIE (DOPMYIIBL:

a) METHJILIMKJIONICHTaHa; 0) 1,2-TMMEeTHIIIMKIIOTeKCaHa;

B) 3-3TUJIIIUKIIOTEKCEHA; T') 2-METHUIIITUKIOTCKCa IHCIII;

1) 3-u30nponui-1-1uKIoreKCUIIUKIOOKTaHa;

€) LUKJIONEHTIIIHUKIOOKTAHA; K) METHIIUKIO0yTEeHa.

3aganue 2. OcyniecTBUTE CIEAYIONIUE TPEBPALLICHUS:

METaH — MPOIAaH — IUKJIONPOIAaH — METHIIUKIIONPONaH — OyTaH

3amanne 3. Hamumurte CcTpykTypHBIE (QOpMYNIBI H30MEpHBIX MHHKIoadkaHoB CO6HI2 ¢
HIECTUWICHHBIM, MSATUWICHHBIM U YeTHIPEXUJICHHBIM KOJIbIIoM. Ha3oBuTe ux.

3ananue 4. [lomyunTe U3 COOTBETCTBYIOUIUX AUKINYECKUX JUTaJIOT€HIPON3BOIHBIX

a) MEeTWJIIMKJIONponaH; 0) 1,2-TMMeTHIIMKIO0yTaH.

3amanue 5. Hamumure cTpykTypHble (QOpPMYyIbl BCEX HM30MEPHBIX apOMAaTHYECKUX
yrieBogopoaos coctaa CSH10 u HazoBUTE UX.

3amanue 6. HamummTe ypaBHEHHsI peakiMif, ¢ IMOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBHUTD
CIIEYIOIINE IPEBPALICHUS: METaH — X — OCH301.

3aganue 7. Hanumwure ~— ypaBHEHUs  peakluid,  COOTBETCTBYIOLIME  CIEAYIOIIEH
MOCJIEIOBATEILHOCTH MPEBPAICHUN:

C7Hg — C7Hs502K — C7H504N — CgHs02N — CgH7N.

B ypaBHEHHSIX yKaKHUTE CTPYKTYypHBIC (POPMYIIBI PEareHTOB U MPOIYKTOB PEAKITUH.

3ananue 8. Kakue BemiecTBa M MpU KaKUX YCIOBUSX BCTYINHIIM B PEAKIHUIO, €CIIM B PE3yNbTaTe
00pa30BaIMCH CIICIYIONINE BeNIecTBa (YKa3aHbI MPOIYKTHI peakiuu 6e3 Kod(hGpHUImeHTon):

1) 1,2-mumernn 6enson + Hy; 2) CeHsCH3+HBr; 3) 1,3,5-aumernn6en3on? Hanumure moaHbe
YPaBHEHUS PEAKIIUM.

3ananue 9. [IpuBeaute ypaBHEHHUS peakilvii, OMUCHIBAIOIIMX MPEBPALEHUS: TeKcaH — OeH30
— [UKJIOTEKCaH.

3amanue 10. IIpu xmopupoBanuu romoinora O6enzona maccoi 16,0 r B mpuUCyTCTBUM XJIOpHUIA
xkene3a (III) oOpasyercs cmech MOHOXJIOPIIPOM3BOJAHBIX TOM JK€ MacChl. Y CTaHOBUTE
MOJIEKYJISIpHYIO (popMyITy romosiora 0eH3051a, eClI BBIXOJ] peakiuu coctaBuil 77,7%.

Jlumepamypa

1. Oprannueckas xumus : yue0. mocobue ans OakanaBpoB [Tekcr]: yueb. mocobue st
ctyn. By3oB/ b.JI. bepesun, /I.b. bepesun . - 2-e u3a. - M. : FOpaiit, 2012. — C. 312-416.

2. HWsanos, B. I'. Oprannyueckast xumust [TekcT]: yued. mocodue ais CTyA. By30B, 00yY. 1O
cnen. "buonorus" / B. I'.MBanos, B. A.I'opnenko, O. H. Tea. - 6-e u3x., crep. - M.:
Axanemust, 2010. - C.349-386.

3. Aptémenko, A.W. IlpakTukym mo opraHuueckoil XxuMuu [Tekcrt]: yued mocobme ams
ctyn. By3oB/ A.U. Apremenko, M.B. Tukynosa, E.K. AnyppueB.— 3-¢ uza., ucrp. —
M.: Beic. mk., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemenHnoil oprannueckoit xumuu [Tekcr] : yueb. mocobue amns
ctyn. By3oB / b. Jl. bepesun, JI.b. bepesun. — 2-e uzn. ucrp. — M.: Beicur.iik., 2003. —
768 c.

5. Mens E.C. llenouku npeBpalieHuil U OpUMEpbl CUHTE30B 10 OPraHUYECKOW XMMHUHU
[Tekct]: yue6. mocobue / E.C. Menn; M-Bo o6pazoBanus PO, Mypwm. roc. nea. yH-T. —
Mypwmanck: MI'TIH, 2001. — 50 c.

6. Menb E.C. [Ipunoxenne k yueOHOMY mocoouro «llemoukn mpeBpameHuii 1 IpuMeps
cuHTe30B 1o opranuveckoir xumum» [Tekct] / E.C. Menp; M-Bo oGpa3oBanus PO,
Mypwm. roc. nea. yH-T. — Mypmanck: MI'TIN, 2001. — 31 c.

[IpaxkTnueckoe 3ansTue Ne3
Tema: Kucsiopoacoaep:kammue coeiHHeHHUsI.



Llenv pabombi: 3aKpenuTh 3HAHUS O CTPOCHHMM M XUMHUYECKHX CBOMCTBAaX  KHCIIOPOJI-
COJIepKALINX OPTaHUYECKUX COCTUHEHUH.

Bonpocwt onsa konnexkmuenozo oocyscoenust:

1. Pacckaxute 00 3IE€KTPOHHOM CTPOSHUU CIIUPTOB U (DEHOJIOB.

2. Pacckaxute 0 GU3HYECKHX M XMMHUYECKHX CBOMCTBaxX CIIUPTOB U
(heHoIoB.

3. Pacckaxwure 00 3JICKTPOHHOM CTPOCHHHU AJIbJICTUIOB M KETOHOB.
4. Pacckaxxute 0 PU3MUECKUX U XUMHUUECKUX CBOMCTBAX aJIbJIETU/IOB U KETOHOB.
5. Pacckaxwure 00 3JICKTPOHHOM CTPOCHHH AJIbJICTHIOB KapOOHOBBIX
KHCIIOT.

6. Pacckaxwure 00 3JICKTPOHHOM CTPOCHHU KapOOHOBBIX KHCIIOT.

7. Pacckaxwure 00 3JEKTPOHHOM CTPOSHHH H(PHPOB.

8. Pacckaxure 0 GU3NIECKUX U XUMUYECKUX CBOMCTBaX 3(hUPOB.

3aoanus ons camocmosamenvbHol pabomol

3aganue 1. Hamummre cTpykrypHBIe (hOpMYIBI BCeX TpETHUYHBIX cniupToB coctaBa C6H130H.
HazoBuTte 311 coetuHeHusl.

3amanue 2, Onpenenure MOJICKYIspHYIO hopmyny ¢deHona, coaepxkamiero 13, 11% xuciaopona
0 Macce.

3amanne 3. Onpenenutre MOJICKYISApHYIO (OPMYTy MPEAeTIbHOI0O MHOTOATOMHOTO CIIHPTA,
coaepkariero 45,28% kuciopoa no mMacce.

3amanue 4.  Hanummre — ypaBHEHMsI — peaklMil,  COOTBETCTBYIOIIME  CIEAYIOLIECH
MOCIIE0BATEIHbHOCTH MPEBPAILICHUH:

C4H100 C4HgO — CsHgON — CsHi1303N. B ypaBHEHUSX yKaXHTe CTPYKTYpHBIE (OPMYIBI
peareHToB U MPOIYKTOB PEAKIUH.

3amanue 5. Hanummre cTpykTypHBIE (DOPMYIIBI CIEIYIONIUX COSTUHECHUMN:

a) U30-MacJITHHAS KUCII0Ta; 0) U30BaJiepuaHoBasi KUCI0Ta; B) 3,3-TUMETHIOyTaHOBAs KUCIIOTA;
r) 2,4-1MMETUIIIICHTAaHOBAasl KUCII0TA; 1) JUMETHIIYKCYCHasl KUCIIOTA.

3aganue 6. 113 nponuiaoBoro cnupra MnoxyduTe MaCIsHYIO KUCIIOTY.

3ananue 8. Hanumunre GopMysibl IPOMEXYTOUHBIX U KOHEYHBIX TPOJYKTOB B CXEMax.

Jlumepamypa
1. Opranuueckass xumus : yuye0. mocodue s OGakanaBpoB [Tekcr]: ydeb. mocobue s
ctyn. By3os/ B.JI. bepe3un, /[.b. bepesun . - 2-¢ u3a. - M. : FOpaiit, 2012. — C. 417-480.
2. Usanos, B. I'. Oprannueckast xumus [TekcT]: yueb. mocobue ans cTya. By30B, 00yU. MO
cnern. "buonorus" / B. I'.1Banos, B. A.I'opnenko, O. H. TeBa. - 6-¢ u3x., crep. - M.:
Axagemus, 2010.- C.155-253.
3. Aptémenko, A.M. IIpakTukyMm mo opraHuueckoi xumum [Tekcrt]: yued mocobue amns

ctya. By3oB/ A.M. Apremenko, .B. Tuxynosa, E.K. Anydpuen.— 3-e uzn., ucnp. —
M.: Berci. mik., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemenHnoit oprannueckoit xumun [Tekcrt] : y4e0. mocobue ans
crya. By3oB / b. JI. bepesun, JI.b. bepe3un. — 2-e u3a. ucnp. — M.: Beicur.k., 2003. —
768 c.

5. Mens, E.C. llenouku npeBpamieHuii U MpUMEPbl CUHTE30B M0 OPraHMYECKON XUMUHU
[Tekct]: yueb. mocobue / E.C. Menb; M-Bo ob6pazoBanus PD, Mypwm. roc. nen. yH-T. —
Mypwmanck: MI'TIH, 2001. — 50 c.

6. Menb, E.C. IIpunoxenue xk yueOHOMY nocobuto «llernouku npeBpaieHuidi 1 NpuMepsl
cuHTe30B 1o opranmdeckoirt xumum» [Tekct] / E.C. Menn; M-Bo obGpa3zoBanusi PO,
Mypwm. roc. nea. yH-T. — Mypmanck: MI'TIH, 2001. — 31 c.

[IpakTruyeckoe 3anstue Ned



Tema: A3orcoaepxamme coeJUHEHUS.

Bonpocwl onsa konnekmuenozo oocycoenus

1. Pacckaxurte 00 31€KTPOHHOM CTPOECHUH aMHHOB.

2. Pacckaxute 0 GU3NYECKUX U XUMHUECKUX CBOWCTBAX AMHHOB.
3. Pacckaxwure 00 2JIEeKTPOHHOM CTPOSHUH HUTPUIIOB

4. Pacckaxute 0 QU3HUECKUX U XUMHUYECKHX CBOMCTBA aMUHOB.

3aoanus ons camocmoamenbHol pabomuol

3amanue 1. Hamummure cTpykTypHBIC (DOPMYIIBI COCTUHEHHN:

a) 2-amMuHO-OyTaH; 0) 3,3-TUMETHII-2-aMUHOTICHTAaH;

B) 3,5-1MMETIII-2-HUTPUIIOKTAH; T') 4-HUTPUIIIICHTCH-2.

3ananue 2. Hanumunre cxeMy nepexoaa OT METaHa K HUTPUIIMETAHY.

3ananue 3. Hanumure cTpykTypHbIe (POPMYIIBI COSIMHEHHI: a) H30MeHTUIIAMUH;

0) BTOp-OyTHIIaMUH; B) AMMETHIN300yTUIIAMHH.

3amanue 4. HazoBure coenuHeHUS:

3ananue 5. Hamummre Bce BO3MOXHBIE CTpYKTypHbIE (Gopmynbl amMuHOB C3HoN m CsH1N.
YkaxuTe nepBUYHbIC, BTOPUUHBIC U TPETUYHBIC aMHUHBI.

3ananue 6. Hanumurte ypaBHEHMs peakUuil, ¢ IOMOIIbIO KOTOPBIX W3 ASTHIEHA MOYKHO
MOJIYYUTh: a) STUWIAMUH; 0) MPONUIAMHH; B) TPU-3TUIIAMUH; T') XJIOPUCTHIM TETPadTUIAMMOHUM.
3ananue 7. Pacronoxure cienyromye COECIMHEHUS B MOPSAKE BO3PAaCTaHUSI MX OCHOBHBIX
CBOMCTB: MOYEBHMHA, METUJIAMHUH, TPUMETUJIAMHH, THUIPOOKUCH TETPaMETHUIAMMOHUS,
CYKIIMHUMHU/I.

3amanue 8. U3 mpomumnoBoro cnupra MOIYyYUTE AUU3ONpONHIaMuH. Hamumwure st Hero
YpaBHEHUE PEAKIIUHU C a30TUCTON KUCIOTOM.

3amanue 9. Hcmonp3yiiTe aneroH s TOMy4YeHHS H3omponuiamMuHa. Hamumurte ams
M30IPONMIAMHUHA YPAaBHEHUS PEAKIIMI: ) C alleTUIXIOPUAOM; 0) C a30TUCTOM KUCIOTOM.
3amanue 10. Ilpemnoxure XUMUYECKHE METO/AbI BBIICICHHUS B YUCTOM BHUJE TPUIPOMHIAMUHA
U3 CMECH C MPONUIAMUHOM U JAUNPONIUIAMUHOM.

Jlumepamypa
1. Oprannyeckass xumus : y4ye0. mocobue mns OakanaBpoB [Tekcr]: yueb. mocobue s
ctyn. By3os/ B.Jl. bepe3un, [I.b. bepesun . - 2-¢ u3a. - M. : FOpaiit, 2012. — C. 533--565.
2. Usanos, B. I'. Oprannueckast xumus [TekcT]: yueb. mocobue Ais cTyA. By30B, 00y4. MO
cnern. "buonorus" / B. I'.1Banos, B. A.I'opnenko, O. H. TeBa. - 6-¢ u3x., crep. - M.:
Axagemus, 2010. - C.262-295.
3. Aptémenko, A.M. IIpakTukyMm mo opraHuueckoi xumum [Tekcrt]: yue6 mocobue amns

ctya. By3oB/ A.M. Apremenko, U.B. Tukynosa, E.K. Anydppues.— 3-e uzn., ucnp. —
M.: Berci. mik., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemenHoit oprannueckoii xumuu [Tekcr] : yuel. mocobue amns
crya. By3oB / b. JI. bepesun, JI.b. bepe3un. — 2-e u3a. ucnp. — M.: Beicur.k., 2003. —
768 c.

5. Mens, E.C. llenouku npeBpaiieHuii 1 NpuMepbl CUHTE30B IO OPraHMYECKON XUMUU
[Tekct]: yueb. mocobue / E.C. Menb; M-Bo oOpazoBanus PD, Mypwm. roc. nen. yH-T. —
Mypwmanck: MI'TIH, 2001. — 50 c.

6. Menb, E.C. IIpunoxenue xk yueOHOMY nocobuto «llernouku npeBpamieHuid 1 mpuMepsl
cuHTe30B 1o opranudeckoit xumun» [Tekct]| / E.C. Menn; M-Bo obGpa3zoBanusi PD,
Mypwm. roc. nea. yH-T. — Mypmanck: MI'TIH, 2001. — 31 c.

[IpakTuyeckoe 3ansTHE Neb
Tema: BuoJioruyecku BakKHbIe COeIMHEHMHS.



Bonpocwl 0na konnekmueHo2o 0ocysHcoenus

1. Pacckaxute 0 CTpoeHHH, PU3NIECKUX U XUMHUYECKUX CBOMCTBAX YTJIIEBOIOB.

2. Pacckaxure 0 CTpOCHUH, PUINICCKUX U XUMUYECKHX CBOWCTBAX aMHHOKHCIIOT, OCJIKOB H
MENTHIOB.

3. Pacckaxxute O CTpoeHHMH, (U3MYECKMX M XHMHYECKHX CBOHCTBAX  TETEPOIMKIOB U
HYKJIEMHOBBIX KHUCJIOT.

3aoanus Ons camocmosamenbHol pabomol

3aganue 1. Hammmure (opMynbsl OTKPHITOM M IUKIMYecKoW (opM  MOHOcaxapujoB: L-
TF0KO3BI, L-MaHHO3b1, L-QpyKTO3HI.

3ananue 2. Hanummure npoeKuoHHbIE GOpMYIBL: a) a- U 3- ranakTo3sl; 0) o- U B- GpyKTO36I.
3amanne 3. Hanummure NpoeKIMOHHBIE (OPMYJIbI MOHO3, AMUMEpHBIX D-rmokoze wu D-
rajlakTo3e.

3amanne 4. Hamumure ypaBHEHHS pPEaKIUd OKHUCICHHS M BOCCTAHOBJIICHHMS MOHO3: a) L-
I0K03bI, 0) D-ManHO3b1, B) D-ranakTo3sl.

3ananue 5. Ilpemnoxure cxeMy CUHTE3a ajlaHUHA U3 3TUIIOBOTO CIIUPTA.

3aganue 6. Hanmummre ypaBHEHUS THAPOIN3A: a) ATAHWITIMIKHA; 0) rmmuitpuntodana.
3amanue 7. CpaBHUTE MUPHIWH U MHUIEPUAMH IO UX OCHOBHOCTH, OTHOILIEHHUIO K YKCYCHOMY
AHTUJIpULY, HOAUCTOMY METHILY, a30TUCTON KHUCIIOTE.

3ananue 8. PaccraBbre B psij MO JETKOCTH HUTPOBAHUS CIEIYIOIINE COCAMHEHUS: MUPUAUH, M-
JUHATPOOCH30I1, THO(PEH, N-KCUII0I, OEH30II.

Jlumepamypa

1. Opranuueckas xumus : y4de0. mocobue ans OakanmaBpoB [Tekcr]: yueb. mocobue mmst
ctyn. By3os/ B.Jl. bepe3un, [I.b. bepesun . - 2-¢ u3a. - M. : FOpaiit, 2012. — C. 655-715.

2. WBanos, B. I'. Oprannueckas xumus [Tekcr]: yued. nmocobue aist CTyA. By30B, 00yd. 110
crnen. "buonorus" / B. I'.'IBanos, B. A.I'opnenko, O. H. I'eBa. - 6-e u3n., crep. - M.: Akagemus,
2010. - C.296-348.

3. Aprémenko, A.W. Ilpaktukym mo opranuueckoil xumuu [Tekcrt]: yue® mocobue s
ctya. By3oB/ A.M. Apremenko, M.B. TukynoBa, E.K. Anydpues.— 3-e uzn., ucnp. — M.:
Bricor. mk., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemennoit oprannueckoit xumun [Tekcrt] : y4e0. mocobue s
ctya. By3oB / b. JI. bepesun, /I.b. bepesun. — 2-e uza. ucnp. — M.: Beic.mk., 2003. — 768 c.

5. Mensp E.C. llenouku npeBpamieHuil U OpUMepbl CUHTE30B 10 OPraHMYECKOW XMMHUU
[Tekct]: yue6. nocobue / E.C. Menb; M-Bo o6pazoBanusi P®, Mypwm. roc. nea. yH-T. — Myp-
mauck: MI'TIH, 2001. — 50 c.

6. Mens E.C. IIpmnoxenue k yuebHOMY mocoOuio «llemoukn npeBpamieHuii 1 mpuMepsl
cuHTe30B 1o opranndeckoit xumun» [Tekct] / E.C. Mens; M-Bo o6pa3oBanus PO, Mypwm. roc.
nen. yH-T. — Mypmanck: MI'TIH, 2001. — 31 c.

JlabopaTopHbIi NPAKTUKYM
B xone BpIno/IHeHHs 1a00PATOPHBIX PadoT o0y4yaromuecs:

— TIPUMEHSAIT 3HAHME TEOPETUYECKUX OCHOB OPraHWYeCKOW XWMHHM TPH PELICHUU
IIPUKJIAHBIX 3a]1a4;

— TIPUMEHSAIOT Ha IMPAKTUKE METOJBI HKCIIEPUMEHTAIBHOIO HCCIENOBAaHUS OPraHMYECKUX
BEILECTB; OCYILIECTBIIAIOT XUMUYECKUE PACUETHI;

— OBJIQJICBAIOT KOMIUJIEKCOM XMMHUYECKHUX METOJIOB UCCIIEJOBaHMS; METOJaMU 00pabOTKU U
aHaJIM3a ONBITHBIX JIaHHBIX;

— U3JaralT U KPUTHYECKU aHAIM3UPYIOT MOJIyyaeMylo HH(pOopMalnio;

— TPEACTaBIISAIOT PE3YNbTaThl JJAOOPATOPHBIX MCCIIEJOBAHUM;



— OBJAaAC€BAKOT HaBbIKaMH 6C3OHaCHOFO 06pameHH;1 C XHUMHUYCCKUMU PCAKTUBAMU,
npudopamMu 1 1a00paTOPHEIM 00OPYIOBAHHEM;

— OBJIaACBAIOT HABbBIKAMU HCIIOJIb30BAHHA HOPMATUBHBIX HOKYMCHTOB, OIIPCACIIAIOIINMUA
OpraHU3aIUI0 ¥ TEXHUKY 0€301MacHOCTH padoT.

JlaGopaTtopHas padora Ne 1
Tema: Anudarudeckue yriieBog0pobl.

Llenv  pabomvl: W3y4UTh CHOCOOBI TOJMYYEHHUS W XHMMHUYECKHE CBOWMCTBA NpPEACIbHBIX
YIJI€BOIOPOIOB.

Xoo pabompi:

Omnpit 1. [TonyueHune meTaHa.

Onpit 2. [losydyeHue u cBOWCTBa ATHIICHA.

Omnpbit 3. [TonyyeHne u CBOKCTBA alleTUIICHA.

Oneit 4. BpomMupoBaHue rekcasa.

OmnbiT 5. JleiicTBHE KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI HA aJIKaHbI.

KoHnTpoabHbIie BOIpOCH!
1. Hanummre cTpyKTypHBIE (DOPMYJIBI H30MEPOB I'eNTaHA M HA30BUTE X IO CHCTEMATUYECKOM
HOMEHKJIAType.
2. I3 kakux rajoreHonpou3BOJHBIX MOXHO MOJYyUUTh 2,4-1MMETHINEHTaH 1o peakiuu Bropra?
3. Kakoii 06vem okcuna yrieposa (IV) (mpu H. y.) oOpa3yercs mpH CKUTaHUU 2 MOJIb dTaHa?
4. Ilpu cxuranuu 4,4 T yriesogopoaa odpaszosanocs 13,2 r okcuaa yriepoaa (IV) u 7,2 v Bosl.
[InoTHOCTH BemiecTBa MO BOAOPOAY paBHa 22. Haiinmute MoNeKyIsipHyr0 (OpMyiIy STOro
YIII€BOIOPOAA.
5. Kak u3mensietTcs arperaTHOe COCTOSIHHE aJIKaHOB B TOMOJIOTHYECKOM Psiny?
6. Hanmmmre ypaBHEHUS peakIiii B3aUMOJICHCTBUS U30MpPeHa ¢ OpoMOM, OPOMOBOIOPOJIOM.
7. Hamumwure ypaBHEHHE peaklMy B3aUMOJEHCTBHS alleTHIIEHA C XJIOpoBojaopoaoM. Kakumu
CBOMCTBaMHM 00J1aJ1a€T MOJYYEHHOE BEIIECTBO?

JlabopaTtopHas pabota Ne 2
Tema: ApomaTuyecKkue yrieBogopoabl.

Lenv pabomul - N3y4NTh XMMUYECKHE CBOWCTBA AapOMATHUECKUX YTIIEBOJI0POIOB.
Xoo pabomewi:

OmnsiT 1 .CBoiicTBa OeH3071a.

OmpIT 2. OKHUCIIEHHE TOTYyO0IA.

OmnsiT 3. TTonyuenune 6pomOeH3oa.

Omnpit 4. BpomupoBaHue Tonyosia B O0KOBYIO 1I€TIb.

OmnsiT 5. ['openue 6eHzona.

Omneit 6. HutpoBanue 6ensona.

OmnsiT 7. ITonyuenune 6eH305CYNb(YOKUCIOTHI.

OmnpiT 8. AnKunrpoBaHue OeH30a.

KoHTponbHBIE BOITPOCHI
1. Hanummre cTpykTypHble (OpMyNBl BCeX BO3MOXKHBIX H30MEPOB apOMaTHYECKHX
coenuHeHuit obmeit popmynsr C10H14.
2. Hanummre ypaBHEHUs peakLUi MOJydeHHs] METHIIOeH301a, 0-KCUJI0J1a, H30TPOITMIOeH3071a.
3. IIpuBennTe MEXaHNU3M raJIOrT€HUPOBaHUS OEH30Ia.
4. YeM paznuuaroTcs CrocoObl MOIyuyeH sl XJIOpUCTOro OeH3mia u xjaopoeH3omna?
5. Hanumurte ypaBHEHUs peaKIMi CIEAYIOINX MTPEBPAILICHUIA:
CH4— C2H6 — C2H4 — C2H2 — C6H6



6. [lpuBeuTe MEXaHU3M AIKHIMPOBAHMS OCH30J1a STHIICHOM.

JlaboparopHast pabota Ne 3
Tema: CiupTbl U QPeHOIbI.

Llenv pabomul: N3y4nTh XUMUYECKHE CBOMCTBA CIIUPTOB U (DEHOJIOB.
Xoo pabompoi:

Ompit 1. OkHcIeHUE 3TUIOBOTO CIUPTA AUXPOMATOM Kallusl.
OmnbIT 2. OKHUCIIEHHE U30TPONUIOBOTO CIIUPTA.

OmneiT 3. O6pazoBaHue JUITHIOBOTO dupa.

Ompit 4. [TonydeHne AUU3OMPOIHIOBOTO dupa.

OmnpiT 5. O6pazoBaHue CIOKHOTO ddupa.

Omnpit 6. O6pa3oBaHue rIuLEepaTa MEAH.

OmneiT 7. PactBopuMocTh eHoIa B BOJIC.

OmnpiT 8. LBeTHas peakiyst Ha PEHOII.

OmnpiT 9. [Tomydyenue GpeHosiTa HATPUS.

OmnsiT 10. BpomupoBanwue ¢eHomna.

KoHTposbHbIE BOITPOCHI

1. Hamummwure cTpykTypHbIe (OPMYIIBI BCEX H30MEPOB I'€KCUIIOBOTO CITUPTA.

2. Hammmmre ypaBHEHUS peaknuidi TUAPOJIM3a BOJHBIM PACTBOPOM THUIAPOKCHUIA HATPHS
CIIEIYIOIIUX COSAMHEHHMIA: a) 2-XopOyTana; 0) 2-xJ10p-2-MEeTUJITNIEHTaHa; B) 1-XJioprpomnaHa.

3. Kaxum criocobom MOKHO MOTyYUTh 2-MeTHIIponanoi-1 u3 anerunena’?

4. Hanumute cTpyKTypHBIE (OpMYIIBI IPOCTHIX 3hupoB odieit popmynst COH140.

5. Hanmmute ypaBHEHHE peakIMy OKHCJICHHUS MPONHJICHA BOJHBIM PACTBOPOM IE€pPMaHTaHATa
kanusi. HazoBute 00pa3zoBaBIIMIACS TPOTYKT.

6. HamummuiTe ypaBHEHHE peaKkIIuy B3aUMOICHCTBUS TIUIeprHA ¢ TUuapokcuaom meau (11).

JlaboparopHas pabora Ne 4
Tema: AJbAerubl 1 KETOHBI.

Llenv pabomul: N3y4NTh XUMUYECKHE CBOMCTBA aJIb/IETHAOB U KETOHOB.
Xoo pabompi:

Ompit 1. O6pazoBanue THAPOCYIbPUTHOTO TPOU3BOIHOTO AI[ETOHA.
Onpit 2. ManogopmHas peakuus.

Ompit 3. BoccTanoBnenue anpaerugamu coeauaennii meau (I).

OmneiT 4. BoccTaHoBneHUE abAeTHIaMy COSTMHEHUH cepedpa.

OmnbIT 5. OcMoOsIeHHE alleTalbAeTHIA.

OmnbIT 6. Peakiust ¢ COMTHOKHUCIIBIM THIPOKCUIIAMUHOM.

Omnpit 7. [lonydenue 2,4-muHUTPOGEHUITHPA30HA alleTaabAeTHAA.
OmnpiT 8. OkuCiIeHne OeH3alIbIeTH A KUCTOPOAOM BO3IyXa.

KoHTponbHBIE BOITPOCHI
l.Hanummre Bce BO3MOXKHBIE M30MEpPHI  ANbJETHOB M  KETOHOB, COOTBETCTBYIOILME
MoutekysipHoit popmyne C6H120 .
2. HanumuTe ypaBHEHHMs peakiUil TUApPOIM3a CIEeIyIOIUX TaJloreHNnpou3BoaHbIX: a) 1,1-
muxjiopriponana; 0) 1,1-muxiiop-2-mMetunoOyrana; B) 2,3-muopomMOyTaHa.
3.Kakue cnupThl 00pa3yloTCsl MPU BOCCTAHOBJIIEHUH BOJOPOOM CIIEAYIOIIMX COEIMHEHHI: a)
nponanais; 0) OyraHais; B) MpONaHOHA; I') 3-METHIINIEHTaHOHA-2?
4.HanumuTe ypaBHEHMs peakLUUi B3aMMOAEUCTBHUS C BOJOW (B MPUCYTCTBHM KaTaln3aTopa)
CIIEAYIONINX COSINHEHHIA: a) TponrHa; 0) OyTHHa-2.
5.Hanummre ypaBHEHHUs peakLuil OKUCIIEeHUs: a) OyTaHans; 0) 2-MeTwiIOyTaHass; B) IPONaHOHA.



6.061:§ICHI/ITG, Mo4YeMy pCakiuro € COJITHOKUCIIBIM T'HAPOKCUIIAMUHOM MOKHO UCIIOJIB30BAaTh JIA
KOJMYCCTBECHHOI'O OIIPCACIICHHUA aJIbACTHI0B.

JlaGopaTopHnas padora Ne 5
Tema: YrieBoabl.

Lenv pabomul: N3y4nTh PU3HMUECKUE U XUMUYECKHAE CBOWCTBA YTIICBOOB.
Xoo pabompwi:
Omnpit 1. O6pa3oBanue caxapaTa MEIH.
OmpIT 2. Peakius «cepeOpstHOTO 3epKajiay.
OmnebiT 3. Boccranonenue runpokcuaa meau (1) (peakuus Tpommepa)
OmnbiT 4. OKHUCIIEHNE MOHOCAXapuI0B peakTuBOM DenuHra.
Onpit 5. 'uaponu3s caxapossl.
OmnpiT 6. O0yrauBaHue caxapa.
Omnpit 7. PacTBOpeHne kpaxmasa B BOJE.
Omnpit 8. KauecTBeHHAas peakiiysi Ha Kpaxmail.
Omnpit 9. 'uaponu3s kpaxmasna.

KoHTposbHbIE BOITPOCHI
1. O0bscHuTE, MOYeMy B IIpoliecce I'MIpOIM3a Kpaxmajaa U3MEHSeTcs OKpacka TMApoJiu3aTa C
nojom?
2. Hanmmmure ypaBHEHUE peakLMK TMAPOIIN3a Kpaxmalla, YKaKUTE IIPOMEKYTOUHbIE U KOHEUHBIE
npoaykThl. Kakyro posib B peakiiuu Urpaet cepHasi Kuciora?
3. Hanumure ypaBHEHUE peakLUMy I'MIPOIN3a LEJUII0I03BI.
4 Yto Takoe BoccTaHaBIMBAKOLIME caxapa’?
5. Yro mpoucxomut ¢ peaktuBoM PenuHra npu B3aUMOJEHCTBUM C BOCCTaHABIMBAIOIIMMHU
caxapamu?

JlaboparopHast pabora Ne 6
TeMa: AMUHBI M1 aMHbI.

Llenv pabomul: N3y4NTh XUMUYECKUE CBOMCTBA aMUHOB M aMHUJIOB.

Xoo pabompi:

Omngit 1. JlelicTBHUE a30THCTON KUCIOTHI HA aMUHBI.

OrmbiT 2. OCHOBHBIE CBOMCTBA aHUJIMHA.

OmnpiT 3. [lonyyeHue conell aHUIMHA U PA3JI0KEHUE UX IIET0UbIO.

OmpiT 4. [lomydyeHue arneTaTnHUIA.

Ompit 5. PacTBOpuMOCTh KapOaMuaa (MOUEBHUHBI) U €r0 @30THOKHUCIION COJIU B BOJIE.
Omnpit 6. B3aumoseiictue kapbamua ¢ a30TUCTON KUCIOTOM.

OmnsiT 7. I'naponus kapbamuaa.

Omneit 8. Konnencanus kapoamuia ¢ hopMalibIeTHI0M.

KoHTponbHBIE BOITPOCHI
1.Ilepeuncnure ocHOBHBIE CBOIcTBa KapOamuia (MoueBuHbI). [IpuBeuTe ypaBHEHHs peakivid.
2.Hanumwure ypaBHEHHsI pEaKUUi B3aUMOACHCTBUS COJISTHOM KHCIOTBI C IPONMJIAMHHOM,
JUITUIIAMUHOM, TPUU3ONIPOIIMIIAMUHOM.
3.C nOMOIIBI0 KaKOW PEaKIUA MOXKHO Pa3JINUUTh IEPBUYHBIE, BTOPUYHBIE U TPETUYHBIE AMUHBI?
4.HanumuTe CTPYKTYpHbIE (OPMYNIBI BCEX HM30MEPOB COEOUHEHUs ¢ oOmei ¢dopmyrnoi
C6H11NH2.
5.Kak mMeHsieTcss OCHOBHOCTB B psAJly: aMMHaK—METHIaMUH—aleTaMua?
6.Kakoit quaMuH UCTIONIB3yeTCs ISl TTOJIYICHUS TIOJIMaMUTHOTO BOJIOKHA «HAMIIOH»?
7.Hanumwre peakuuto 3MHHUHA.



JlabGopaTtopHas padorta Ne 7
Tema: I'erepodyHKIMOHANBHBIE COEIMHEHU.

Lenv pabomul: N3y4NTh XUMHUYECKHE CBOMCTBA reTePOYHKITMOHATBHBIX COSAMHCHHIA.
Xoo pabompwi:

OmnbiT 1. O6pa3oBaHre XEIATHBIX KOMIUIEKCOB C HOHAMHU METAILIOB.

OmnpiT 2. B3aumopeiictBue a-aMuHOKUCTOT ¢ cossimu meau (I1) u xxenesa (L).

Ompit 3. B3aumoeiicTBue aneToykcycHoro 3gupa ¢ xjaopuaom xenesa (I1I).

OmnbiT 4. O6pazoBanue komiiekca Menu (II) ¢ BuHHOM KucnoToi peakTuB denuHra).
Ompit 5. Peaknyu KETOHHOM U €HOJIBHOU (DOPM aleTOYKCYCHOTO ddupa.

OmnprT 6. [Tomyuyenue 2,4-TMHATPOGSHUITHAPA30HA.

Ompit 7. BpomMupoBaHue areToykcycHoro 3dupa.

OnpiT 8. KeToHHOE paciiernieHue aleToykCycHoro agupa.

OmnbiT 9. PaznoxeHue JUMOHHON KUCTOTHI.

KoHTposbHBIE BOITPOCHI
1. Pacnonoxkurte cienyronye apoMaTUYecKUe COSAMHEHHSI B TMOPSAKE YBEIMYEHHUS SHEPTUu
pe3oHanca: a) TuodeH; b) 6H30IT; ) MUKIONCHTaueHI-aHnoH; d) GypaH; €) TuppoI.
2. I[Muppon mporonupyercs mo aromy C-2 OpIcTpee, YeM Mo aTOMY a30Ta, Tak Kak:
a) atom yriepona C-2 obnamaer Ooyiee BBIPAKCHHBIMH OCHOBHBIMHU CBOWCTBAMH, Y€M aTOM
a3o0Ta;
b) pe3oHaHCHBIII THOPHA MHUPPOTA IOKA3bIBAET, YTO YACTUYHO TIIOJIOKUTEIBHBIA 3apsin
HAXOJUTCSI Ha aTOME a30Ta;
¢) atoM C-2 mpoCTpaHCTBEHHO 0oJiee JOCTYIIEH, YeM aTOM a30Ta.
3. [louemy nuppon (pKa=17) menee kucnblii, ueM nukionenraauet (pKa= 15), xors arom azota
0oJiee AIIEKTPOOTPHUIIATENICH, YEM aTOM yriiepoja?
a) aTOM a30Ta B MUPPOJIC HAXOAUTCA B SP2- THOPUIAHOM COCTOSIHHH,
b) aHanmM3 pe30HAHCHBIX CTPYKTYpP MUPPOJA B CTATHUYECKOM COCTOSIHUM yKa3bIBaeT Ha HAJMYKE
YaCTUYHOTO MOJIOKUTENBFHOTO 3apsiia Ha aTOME a30Ta;
C) CONpSHKEHHOE  OCHOBaHWE  THPpPOJIa  YCTOWYMBEE  COMNPSOHKEHHOTO  OCHOBAHUS
LUKJIONEHTAMEHA.
4. Pacrnonoxure CIenylolne COEIWHEHHS B TOpPSAKE JIETKOCTH BCTYIUIGHHS B PEaKIUH
ANIEKTPO(UIIBHOTO 3aMelIeHus: a) 6eH30i; b) ¢ypan; ¢) nuppoi; d) THOEH; €) UMUAA30.
5. Pacnonoxute cieayrouue COSAUHEHUsS B MOPSAIKE YBEIMYEHMsI CIIOCOOHOCTH B PEAKIMH
ANEKTPOPUIBHOTO 3aMelIeHHs: a) UMHUAa30id; b) muppoin; c¢) Oenzon; d) HUTPOOEH30M; €)
nupuuH; f) TMpUMHUIINH; g) THUpPa3HH.

Jlumepamypa

1. Oprannueckass xumus : y4ye0. mocobue mns OakanaBpoB [Tekcr]: yueb. mocobue s
ctyn. By3os/ B.Jl. bepe3un, [I.b. bepesun . - 2-¢ u3a. - M. : FOpaiit, 2012. — 767c.

2. Usanos, B. I'. Oprannueckast xumus [Tekct]: yueb. mocobue ans cTya. By30B, 00yU. MO
cnern. "buonorus" / B. I'.MBanos, B. A.I'opnenko, O. H. TeBa. - 6-¢ u3x., crep. - M.:
Axanemns, 2010. - 620 c.

3. Aptémenko, A.M. IlpakTukyMm mo opraHuueckoi xumum [Tekcrt]: yued mocobue amns

ctyn. By3oB/ A.U. Apremenko, W.B. Tukynosa, E.K. Anydpues.— 3-e uza., ucrp. —
M.: Beicm. mk., 2001. — 187 c.

4. bepesun, b.JI. Kypc coBpemenHoit oprannueckoii xumuu [Tekcr] : yuel. mocodue amns
cryn. By3oB / b. Jl. bepesun, JI.b. bepe3un. — 2-e uzn. ucrp. — M.: Beicur.imk., 2003. —
768 c.



5. Menp E.C. llenouku npeBpailieHUil U NPUMEPHl CUHTE30B 110 OPTaHUYECKOM XUMUH
[Tekct]: yue6. mocobue / E.C. Menn; M-Bo obpazoBanus P®O, Mypwm. roc. nea. yH-T. —
Mypwmanck: MI'TIH, 2001. — 50 c.

6. Mensb E.C. [Ipunoxenue k yaeOHOMY nocoOuto «llenodku mpeBpameHnii 1 mpuMepsl
cuHTe30B 1o opranuveckor xumum» [Tekct] / E.C. Menb; M-Bo oOpa3oBanus PO,
Mypwm. roc. iea. yH-T. — Mypmanck: MI'TIN, 2001. — 31 c.

Moayab 4 «Dusnyeckass XUMMD)

B xoze npakTu4eckux 3aHATUH IPUMEHsETCs MPOOJIEMHOE U3JI0KEHUE MaTepualla, CpaB-
HUTEJBHBIN aHAJIN3, pelIeHNe CUTYallMOHHBIX 33ja4, padoTa B Tpynmax, BU3yaJlbHbIEe MPE3eHTa-
LIUM TEOPETUYECKOr0 MaTepHaia, 3JIEKTPOHHbIE 00pa30BaTelIbHbIE PECYPChI; B I03HABATEIbHON
NeSITeIbHOCTH UCTIOIB3YIOTCSl 0a30BbIE 3HAHMS B 00JIaCTH €CTECTBEHHBIX HAYK.

OOyuaronyecss NpuoOPETarOT 3HAHUSA O TEOPETUUECKUX OCHOBAaX XMMUYECKOH TEPMOAHU-
HaMUKH, XMMUYECKOM KMHETHMKHM M KaTalu3a, TEOPUU DJIEKTPOJIUTOB MU BJIEKTPOXUMHUH, CBOM-
CTBaxX pacTBOPOB;  METOJaX aHaJlu3a XUMHUYECKUX U (a30BbIX PABHOBECH;

B xozne npakTuueckux 3aHATHI 00ydaroluecss NPUMEHSIOT Ha IPAaKTUKE TEOPETUUYECKUE
OCHOBBI (PU3UYECKON XMMUU; UCTIONB3YIOT TEPMOIUHAMUYECKHE (DYHKIIUHM B IIPOBEICHUH pacue-
TOB TUIIMYHBIX IIPOLIECCOB M YCTAaHOBJIICHUMM KPUTEPUEB MX NPOTEKAHMS; U3JIATal0T U aHAIU3HU-
PYIOT MOJTy4aeMyto HH(pOpMAIHIO.

[IpakTrueckoe 3anstue Nel
Tema: Tepmoxumus.

Inan:
1. DKBUBaJEHTHOCTH TEIUIOTHI U PAOOTHI.
2. TlepBblii 3aKOH TEPMOTUHAMUKH - POPMYITHPOBKH U aHATUTUICCKOE BBIPAKCHHE.
3. BuyTpeHHss sHeprus cucteMbl. BHyTpeHHss sHeprust Kak QyHKIHS COCTOSHUS.
4. Pabota pacumpeHusi HACATBHOTO ra3a B OCHOBHBIX TEPMOJMHAMHUUYECKHX IPOIIECCAX.

Onranenus. 3akoH ['ecca u ero crieacTBus.

5. TemoBbie 3(PeKTHl XUMUYECKUX MPOIECCOB. TeruioTel 00pa3oBaHMs W CTOpaHUs Be-
niecTB. TemnoTra pacTBOpEHUs.

6. DakTopbl, ONPEIEISAIONINE TEIUIOBON 3PPEKT MpH PaCTBOPCHUH BEIIECTBA.

Jlumepamypa

1. Unnonuros, E. I'. ®usnueckast xumus [Tekct]: yueOHuK i ctyn. By3oB / Mnmonuros
E.T., ApremoB A. B. u ap. ; noxa pexn. E. I'. Unnonutosa. - M.: Akagemus, 2011. — C.8-
57 c.

2. Crtpombepr, A. I'. ®duznyeckas xumus [Tekcrt]: yaeOHUK A CTY/.BY30B, 00yY. IO XUM.
cnen. / Ctpombepr A. I'., Cemuenko /1. II. ; mox pen. A. I'. Ctpombepra. - M.: Beicmi.
mk., 2010. - 527 c.

3. IpakTtukym mo oOmieir xumun. buodmsmueckast xumusi. Xumusi OMOTEHHBIX DJIEMEHTOB :
[yueb. mocobue ist cTyaA. By30B, 00yd. o MeA., Ouod., 3koi. u ap. creil.| / [Tomkos B.
A., babkos A. B., Tpodpumona JI. U., [1yzakos C. A. ; mox pen. B. A. Ilonkosa, A. B.
babkoga. - 4-e uzn. - M. : FOpaiir, 2012. - 238 c.

IIpakTnueckoe 3anarue Ne2
Tema: XuMuueckoe paBHoBecue.
Inan:
2. XuMmHueckoe paBHOBecHe. [I[pu3HaKy U YCIOBHS PABHOBECHSI.
3. 3axoH aelcTByronmx Macc. KoHctaHTa paBHOBECHS U CIIOCOOBI €€ BBIPaKEHUSI.



[lhan:

arONE

~No

XuUMHUECKUH  MoTeHuual. MakcumanbHas — pabota  (M3MEHEHHE  HM30XOPHO-
M30TEPMUYECKOTO TTOTCHIMAIA) 1 MaKCUMaJbHas ToJIe3Hast paboTa (M3MeHeHue n300ap-
HO-M30TEPMHUECKOT0 MOTEHIMAIa) PABHOBECHON M30TEPMUUECKON XMMHUYECKOM peak-
LUU.

CranpapTHble U300apHBIA U M30XOPHBIN MOTEHIMAIBl XMMUYECKONH peakuuu: ux (Qusu-
YECKHUM CMBICI U CBSI3b C KOHCTAHTAMU PABHOBECHSI.

PaBHOBECHE B reTepOT€HHBIX CUCTEMAX. Y CIIOBUSI PABHOBECHS.

Yucno TepMOAMHAMUYECKUX CTEMEeHeW CBOOOJbI PAaBHOBECHOI Ie€TEpOTreHHOM CHUCTEMBI.
[TpaBuno ¢a3 'n60ca.

OnHOKOMITOHEHTHBIE cucTeMbl. /lnarpamma coctostHust Boabl. YpaBHeHue Kiaysmyca -
Knaneripona.

JIByXKOMIIOHEHTHBIE CUCTEMBI.

Jlumepamypa
Hnmnonutos, E. I'. ®usnueckas xumus [Tekcr]: yueOHUK A cTyd. By30B / MnmoauTos
E.T., ApremoB A. B. u np. ; nox pea. E. I'. Unnonurosa. - M.: Akagemus, 2011. — C.88-
107 c.
Crpombepr, A. I'. ®usnyeckas xumus [Tekct]: yueOHUK A CTYZ.BY30B, 00yY. IO XUM.
crnem. / Ctpombepr A. I'., Cemuenxo . I1. ; mox pea. A. I'. Ctpombepra. - M.: Beicm.
mkK., 2010. - 527 c.
[Tpaktukym mo obmeit xumun. bruopusndeckas xumusi. XuMuss OMOTEHHBIX JIEMEHTOB :
[yueb. mocobue 1ist cTyaA. By30B, 00yd. o MeA., Ouod., 3koi. u ap. creil.| / [Tonkos B.
A., babkoB A. B., Tpodpumosa JI. U., ITy3akoB C. A. ; mox pen. B. A. Ilonkosa, A. B.
babkoga. - 4-¢ u3a. - M. : FOpaiit, 2012. - 238 c.

[Ipaktuueckoe 3anstue Ne3
Tema: PacTBOpbI.

Knaccugukarus pactBopos.

CniocoObI BeIpayKEHUST KOHIICHTPAIUH.

TepmoauHaMUYecKoe ycIoBUe 00pa30BaHuUs pacTBOpA.

KonnuratusHbie CBOWCTBA PacTBOPOB.

[TpuMeHeHne KPUOCKOIMH U S0YIMOCKOIIUH JIJISl ONIPEIEIIEHUS] MOJISIPHOM MacChl pacTBO-
PEHHOTO BELIECTBA.

OcMoTHYecKoe TaBjieHHe pa30aBIeHHOT0 pacTBopa. Y paBHenue Baut-I'odda.
buonorudeckoe 3HadyeHHE OCMOTHYECKOTO JIaBieHus. M3oTonnueckuit koappuureHT.
HeuneanwHbie (peanbHbIe) paCTBOPHI.

Jlumepamypa
Nnnonuros, E.I'. ®usnyeckas xumus [Tekcrt]: yueOHuk s ctya. By3os / Unmnonutos E.
I'., ApremoB A. B. u np. ; nox pen. E. I'. Unnonurosa. - M.: Axkanemus, 2011. - C.108-
207 c.
CrtpomOepr, A. I'. ®usnyeckas xumus [Tekcr]: yaeOHUK A7 CTYI.BY30B, 00y4. 11O XUM.
crneu. / CtpomGepr A. I'., Cemuenxo . I1. ; mox pea. A. I'. Ctpombepra. - M.: Beicr.
mkK., 2010. - 527 c.
[Tpaktukym no obmeit xumun. buopusnueckas xumus. Xumus OUOT€HHBIX 3JIEMEHTOB :
[yae0. mocobue miist cTya. By30B, 00yd. 1O Mej., OMoJl., 3koiI. u np. crerl.| / [Tonkos B.
A., babkoB A. B., Tpopumona JI. 1., ITy3zakoB C. A. ; nox pea. B. A. IlonkoBa, A. B.
babkoga. - 4-e u3a. - M. : FOpaiit, 2012. - 238 c.

[TpakTrueckoe 3anstue No4
Tema: DiIeKTpOXUMHUYECKHE POLECCHI.
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DJIEKTPOAHBIE MPOLIECCHI.

["anbBaHUYECKHI IIEMEHT.

DIeKTPOABMKYIIAs cujia TaibBaHU4eckoro AtemenTa (2/1C).
®opmyna Hepuera nas 31C U 31€KTpOIHBIX OTEHIUMAIOB.
N3smepenne D/1C.

HepaBHOBeCHBIE 37IEKTPOJHBIE TPOLIECCHI.

DJIEKTPOIIH3.

3axonbl Dapanes.

Jlumepamypa

1. HUnmnonuros, E. I'. ®usnueckas xumust [Tekct]: yaeOHUK 11 cTya. By30B / UnmonuTos
E.T., Apremos A. B. u ap.; nox pex. E. I'. Unnonutosa. - M.: Akanemus, 2011. -C.208-
265 c.

2. Crpombepr, A. I'. ®uznyeckas xumus [Tekcr]: yaeOHUK A CTY/.BY30B, 00yY. TIO XUM.
crert. / Crtpombepr A. I'., Cemuenko /JI. I1. ; mox pen. A. I'. Ctpombepra. - M.: Beicm.
mk., 2010. - 527 c.

3. Ilpaktuxkym mo oOmieit xumun. buopusndeckas xumus. XumMuss OMOTEHHBIX JIEMEHTOB :
[yaeb. mocobue uist cTya. By30B, 00y4. IO Me., OMoI., 3KoII. u ap. creil.| / [Torkos B.
A., babkoB A. B., Tpodpumosa JI. U., ITy3akoB C. A. ; mox pen. B. A. Ilonkosa, A. B.
ba6koga. - 4-¢ uzn. - M. : FOpaiir, 2012. - 238 c.

4. dusznueckass XUMHUs: y4eOHUK JUIs By30B: B 2 KkH.: KH. 2: DnekTpoxumusa. XuMudeckas
kuHeTka u karanu3 / BopooseB H. K., I'ogues U. H.; mox pen. K. C. KpacHosa. - 3-¢
u3a., uchp. - M. : Beicur. mik., 2001. - 319 c.

B xoxe BbInoIHeHUs1 J1a00PATOPHBIX PadOT 00y4aroUIuecs:

— TMPUMEHAIOT 3HAHHWE TEOPETUYECKUX OCHOB (U3UYECKOM XUMHUH TIPH PEHICHUH
[PUKIAJHBIX 3a7a4;

— TPUMEHSIOT Ha MPAKTHKE METOABI IKCIEPUMEHTATHHOTO UCCIIEIOBAHMS;

— H3JIararT U KPUTHYECKH aHATM3UPYIOT MOJTydaeMylo HH(POPMAIIHIO;

— TIPEJCTABIISAIOT PE3YIBTATHI JIAOOPATOPHBIX HCCIIEJOBAHUM;

— OBJIQJICBAIOT HAaBBIKAMU 0€30MacHOTO OOpalieHuss ¢ XUMHYCCKUMHU DPEaKTHBAMH,
npubopamMu 1 1ab0paTOPHEIM 00OPYIOBAHHUEM;

— OBIJIQJICBAIOT HABBIKAMHU HCIOJIB30BAaHUS HOPMATHUBHBIX JOKYMEHTOB, OIMpPEISISIONIMMHU
OpTaHMU3aINI0 U TEXHUKY 0€30IacHOCTH padoT.

JlabopaTtopHas padota Nel

Tema: Kasopumerpuyeckoe onpeaejieHue yaeJbHOH TEIIOTHI PACTBOPEHUS COJIH.
3aoanus k pabome:
1. V3yuuTh 3aBHUCUMOCTH TEMIIEPATYPbl OT BPEMEHH B XOJie¢ KaJOPUMETPUUYECKUX IMPOIECCOB.
[TocTpouTs rpadguku 3aBUCUMOCTEHN, TpadhUUECKH ONPEACIUTh U3MEHEHUE TEMITEPATyPHI.
2. OmnpenenuTs MOCTOSHHYIO KaIOpUMETpa (TEMIOEMKOCTh KATOPUMETPHUIECKON CHCTEMBI).
3. Onpenenuts yIEIbHYIO TEIJIOTY PACTBOPEHHS HEU3BECTHOM COJIU.
4. Paccuutath yIETbHYIO TEIIOTY TUAPATO0Opa3OBaHUs o TEMJI0TaM
pacTBOpeHHs 0€3BOTHOM COJIM U KPUCTAJUIOTUIpaTa.
5. PaccuuTaTh OTHOCHTENBHYIO OIIMOKY OIpEAeTCHHs, WCHONIb3Yysl TaOIUYHbBIC 3HAYCHUS
oTpeIesIeMbIX BEJIMYWH; BBIUYUCIUTH TMPEACIbHYI0O TOTPEITHOCTh METO/Ja M CPaBHUTH
MOJIy4YeHHbIE BEIUYUHBI.

JIaGoparophas pabota Ne2
Tema: U3ydyeHue paBHOBeCHsI TOMOT€HHO XUMHMYECKOH peaKkUMH B pacTBope.
3adanus x pabome:



1. U3yunTh W3MEHEHHE KOHIICHTPALMH 1o/Ja BO BPEMEHH B XOJA€ OOpaTHUMOHM peakiuu
BoccTaHoBieHus xene3a (L) oauaom kamust B IByX pacTBOPax C pa3iMYHbBIMM  HadaJbHBIMHU
KOHILICHTpaLUsMH pearcHTOB pu IByX TeMmreparypax. [lo moiay4eHHBIM JaHHBIM
IIOCTPOUTH KMHETUYECKUE KPUBBIC PEAKIIMH.

2. PaccunuTaTh paBHOBECHBIE KOHIIEHTPALMM MCXOJHBIX BEIIECTB U IPOJYKTOB PEAKLUU IS
KQ)KI0r0 CIIy4as.

3. Paccuurarh BeNMYMHBI KOHLEHTPALMOHHBIX KOHCTAHT PABHOBECHS JUISI KaXAOro ciydas,
CPAaBHMTH IIOJIyYECHHBIEC 3HAUYCHUS.

4. Ha ocHOBaHMM TEMIIEPATypHOH 3aBUCUMOCTH KOHCTaHTBl PaBHOBECHS paccuuTaTh
TEIJIOBOM 3PP eKT peakimm.

5. Beluncnuts npeneapHyro NOTPEUIHOCTD OIIPEACIICHNs] KOHCTAHTBI PABHOBECHS.

JlaboparopHast pabora Ne3
Tema: Onpenesienne MOJIEKYJISAPHO MAacChl PACTBOPEHHOI0 BelleCTBA KPUOCKOIH-
YeCKMM MeTO0M.
Xoo pabompwi:
1. Hactpouts TepmomeTp bekmaHa Ha uCHOIb3yeMBblid TeMIIEPAaTypHbIM HHTEPBAJL.
2. Onpenenutb TEMIEpaTypy 3aMep3aHusl YHUCTOTO PACTBOPUTENSI M TEMIEparypy Haudaia
KPUCTAJIIIM3ALMU PACTBOPA HEAJIEKTPOJIUTA.
3. Paccuntarth MOJSIBHYIO KOHIEHTPALIMIO PACcCTBOPA U MOJEKYISAPHYIO MacCy pacTBOPEHHOTO
BELIECTBA.
4. BolYMCITUTh OTHOCUTENBHYIO OLIMOKY OMpEIeNICHUs MOJEKYISIPHOM Macchl M MPEAETbHYIO
HOTPEIHOCTh METO0/1a; CPABHUTD [1OJIyYE€HHBIE BETUUHUHBI.
Xoo pabomul.
1. KanmuGposka TepmomeTpa bexmana.
2. OnpeneneHne NOHMKEHUS TEMIIEPATYPbl KPUCTAIUIM3ALUU PACTBOPA.
3. Pacuér mosnekynsapHOi MacChl paCTBOPEHHOTO HERJIEKTPOIHTA.

JIaGoparopHas pabota Ned
Tema: OnpeesieHne KOHCTAHTHI CKOPOCTH M JHEPTHH AKTHBALMH PeaKIuu TUAPO-
JIN3a YKCYCHOT0 aHTHAPH/A.
Xoo pabompwi:
1. IByunts  KMHETHKY  peakUMM  TUAPOJIM3a  aHTMIApPUIA  YKCYCHOM  KHCIIOTBI
KOHIYKTOMETPHUYECKAM METOJIOM IIPH TPEX TeMIepaTypax.
2. Onpenenuth rpauyeckMM M aHAJUTHYECKHUM METOJaMHU CPEJHIOI0 KOHCTAHTY CKOPOCTH
PpeaKIuu Ipy KaxKJ101 TeMIiepaType.
3. Paccuntare TemnepaTypHbI KO3()(PUIMEHT KOHCTaHTBI CKOPOCTH M SHEPIUI0 aKTHBALUHU
PEaKIm.
4. IToctpouth rpaduk 3aBHCHMOCTH JOrapu(ma KOHCTaHTBl CKOPOCTH pEaKIHH OT OOpaTHOMH
TEMIIepaTyphl U OTIPENIEIUTh YHEPTUIO aKTHBALIUU TPaQUIECKIM METOIOM.

Jlumepamypa

1. Unmonuros, E. I'. ®usnueckas xumus [Tekct]: yueOHUK i cTya. By3oB / Unmonutos
E.T., ApremoB A. B. u 1p. ; nox pexn. E. I'. UnnonuTosa. - M.: Akanemus, 2011. - 447 c.

2. Crpombepr, A. I'. ®uznyeckas xumus [Tekcrt]: yaeOHUK A CTY/.BY30B, 00yY. IO XUM.
crert. / Ctpombepr A. I'., Cemuenxo /I. I1. ; mox pen. A. I'. CrpombGepra. - M.: Bricm.
mk., 2010. - 527 c.

3. IpakTtukym mo obmieir xumun. buodmsmueckast xumusi. Xumusi OMOTEHHBIX DJIEMEHTOB :
[yueb. mocobue ist cTyaA. By30B, 00yd. o MeA., Ouo., 3KoI. u ap. creil.| / [Tomkos B.
A., babkos A. B., Tpodpumona JI. 1., [Tyzakos C. A. ; mox pen. B. A. Tlonkosa, A. B.
babkoga. - 4-e uzn. - M. : FOpaiir, 2012. - 238 c.



4. CoBpemeHnHoe ectecTBo3HaHue [Tekcr|: sHimkimoneaus: B 10 1.0 T.1 : ®Pusudeckas
xumus / Mexaynap.Copocosckas [Iporpamma O6pa3zoBanust B O6nactu Tounsix Hayk ;
. pen. samukit. B. H. Coiidep, pen. Toma I'. ®@. Boponun. - M. : U3a.[lom "MATUCTP-
I[TPECC", 2000.-308 c.

5. @usznueckas xumusa [Tekct]: yueOnuk ans By30B: B 2 kH.. Ku.l: Ctpoenue BemiecTna.
Tepmonunamuka / ['omueB W. H., Bopo6wseB H. K.; mox pexn. K. C. KpacHoga. - 3-e u3.,
ucnp. - M. : Beicr. mk., 2001. - 512 c.

6. dusnueckas XuMH: YIeOHHK JUIsl By30B: B 2 KH.: KH. 2: Dnexkrpoxumus. XumMudeckas
kuHetuka u karanu3 / BopoonseB H. K., I'ogueB U. H.; mox pen. K. C. KpacHosa. - 3-¢
u3a., uchop. - M. : Beicur. mik., 2001. - 319 c.

Monayab 5 «BMC u KOJUIOUAHAS XUMHUS»

B xoze mpakTuyeckux 3aHSATUI TPUMEHSETCs MPOOIEMHOE U3JI0KEHHUE MaTepuana, CpaB-
HUTEJBHBIN aHAJIN3, PEIICHUE CUTYAIIMOHHBIX 3a]a4, padoTa B IpyIIax, BU3yaIbHbIC IIPE3EHTA-
[IMU TEOPETUUYECKOr0 MaTepuasa, 3JIEKTPOHHbIE 00pa30BaTEeIbHBIE PECYPCHI.

OO6yuaromuecss TPHOOPETAIOT 3HAHUS O TEOPETHUYECKUX OCHOBAaX KOJIJIOMIHON XUMHUHU U
XUMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH; 00 OCOOCHHOCTSAX KOJIJIOMJIHOTO COCTOSIHHS U
CBOMCTBaxX KOJUIOMIHBIX CHCTEM, 3HAYCHHH KOJJIOMJIOB B OMOJIOTMH; CTPOECHWH, CBOWCTBaX U
METO/JaX MOJIYYCHHS! TMOJUMEPOB: CBOMCTBAX PACTBOPOB BBICOKOMOJICKYJISIPHBIX COEIMHEHUMH;
MeXaHM3MaX MPOTEKaHUs XUMHUYECKUX PEaKIUN C y4acTHEeM BBICOKOMOJIEKYJSPHBIX COEIHUHE-
HUH.

B xone npakTudeckux 3aHATHI 00ydaromuecs MPUMEHSIOT Ha MPaKTUKE TEOPETUUECKUE
OCHOBBI KOJUIOMJTHOW XUMHUU U XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUM MPU PEIICHUH TPU-
KJIQJHBIX 3a/1a4, JUIS aHalu3a OMOJOTHYECKHX MPOIECCOB U CUCTEM; M3JaraiT U aHAIU3UPYIOT
M0JIy4aeMy10 UH(POPMAIHIO.

[Ipaktuueckoe 3ansitue Nel

Tema: JIuopunbHblie U TH0(POOHBIE TUCTEPCHbIE CHCTEMBI.
I1nan:
JInopuiibHbIE CHCTEMBI

MeTto/1bl IOSTyueHUs! TMOPHUIBHBIX KOJIOUIHBIX cucTeM. CaMONpon3BOIbHOE TUCTIEPTHU-
poBaHue Makpodas: KpuTepuil caMONpPOU3BOJIBHOIO aucneprupoBanus (mo Pebunnepy-
[IlyxuHy), IpUMeEpBHI.

Munennoo6pa3oBanue B BoAHbIX pacTBopax [IAB. Kputnueckas koHIEHTpalus MHILIEI-
noo0pa3zoBanus (KKM), ocHoBHBIe MeToab! onpeneneHuss KKM.

Omnupudeckue 3akoHomepHocTd n3MeneHnss KKM u MuHHManbHOro 3Ha4eHUsI TOBEPX-
HOCTHOTO HAaTsDKEHMS Ha rpaHuie paszaena pactsop IIAB - Bo3nyx B FOMOJIOIMYECKHX
panax ITAB.

TepMoauHaMuKka MHILETI000pa3oBaHus: TemIoBble 3(QeKThl, PHTponuitHas mpupoaa
munemnoopazoBanus [IAB B BogHbix pacTBopax. Jluarpamma ¢pa3oBbIX COCTOSIHHI; TOU-
ka Kpadra.

Bmusanaue konnentpaunu [IAB Ha ctpoenne munein. JKuaKOKpUCTaNINYECKHE CHCTEMBI.
Ob6pa3zoBaHue u cTpoeHre oopatHbix Munesul. [lpupoaa cut npu o0pa3oBaHUU OOPAaTHBIX
munemt. ComoOunu3anys B MPsMBIX U 00paTHBIX MHUIIEIUIAX, 3aBUCUMOCTh OT TeMIlepa-
TYpBl U KOHLEHTpAIMu. MUKpPOAIMYIIbCUU KaK IPUMEp HAaHOCUCTEM; YCIIOBHS UX 00pa3o-
BaHus. J[MarpaMMbl COCTOSIHUSI TPEXKOMITOHEHTHBIX CUCTEM.

[TpakTuyeckue NOPUIOKEHUS MHLEUIPHBIX CHCTEM M MHUKPOAIMYJIbCUH (B XHUMUH,
HeTen00bIue, OMOIOTHN).



JInogoOHbIE cuCTEMBI

[Toryuenue moGOOHBIX AUCIEPCHBIX CHCTEeM. JMcrepraiimoHHbIe METObBI, CBSI3b pabo-
ThI JUCHIEPTUPOBAHUS C TIOBEPXHOCTHON IHEPrHel TBEPAbIX TE.

Konnencaunonnsie Metonpl. TepMoanHaMUKa TOMOTEHHOTO U T€TEPOreHHOro 00pa3oBa-
HUS AUCTIEPCHBIX YacTHIl IPpHU (a30oBbIX nepexoaax (mo ['m6ocy, ®oapmepy). Pabora 006-
pa3oBaHUs 3apoJbllIel HOBOU (pa3bl, 3aBUCIMOCTD pa3Mepa KPUTHUECKOTO 3apO/bIia OT
METacTaOUIbHOCTH UCXOIHOM Makpodasbl.

OO6pa3oBaHre AMCIEPCHBIX YACTHUI] MPU KPUCTALIU3AIMH M3 PACTBOPOB U PACIUIABOB,
[P KOHJICHCAIINH MEPECHIIIEHHOr0 napa, npu kunenuu. Kunernka o6pazoBaHus U pocTa
YaCTHUI] HOBOU (ha3bl.

XuMuyeckue u GU3NIecKrue METO/IbI MOTYYSHHsI TUCIIEPCHBIX CUCTEM (30JIed, IMYIIbCHIA,
TMIeH, a3p030JIeii).

CHOBHBIE METOJIbI OYMCTKU KOJUIOMJIHBIX PAacTBOPOB (IUANIN3, YIbTpaUIbTpaLIUs, MEM-
OpaHHbIE METO/Ibl OUUCTKHU AUCTIEPCHBIX CUCTEM).

MeTo/b1 perynIupoBaHus pa3MepoB YacTHII B TUCIIEPCHBIX CUCTEMaX.

Jlumepamypa

1. Komrmonmnas xumusi [Tekcr]: ydeOHWK Ui CTy[. TEXHOJIOT. BBICII. y4eO. 3aBeicHMiA| /
I'enedman M.U., Koanesuu O.B., FOctparos B.II. - 5-e uzn., crep. - CII6.: Jlans, 2010. —
C.15-76.

2. Cymm, B.JI. OcHoBbl ko/utouaHoM xumun [Tekct]: yue6. mocobue ans crya. / Cymm b. JI. -
M. : Akangemus, 2006. - 240 c.

3. Wlykun, E.JI. Komnmonanas xumus [Tekcr]|: yueOnuk ans ctyn. By3oB / Ilykun E. JI.,
[TepoB A. B., Amenuna E. A. - 5-e uzn., ucnp. - M.: Beicm. mk., 2007. - 444 c.

Ilhan:

[TpakTuueckoe 3ansTue No2
Tema: AncopOuusi NOBePXHOCTHO-aKTUBHBIX BemecTB (ITAB).

Tepmonunamuka ancopounu. BeiBog ypaBHenusi ['n606ca. [ToBepXHOCTHO-aKTHUBHBIE U
IIOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.

[ToBepxHOCTHOE HaTsKEHHE BOIHBIX pacTBOopoB ITAB. 3aBHcMMOCTH IOBEPXHOCTHOTO
HaTsDKEHUS OT KoHIeHTparuu [TAB.

VYpasuenue [lumkosckoro. Bausuue crpoenus monekyn [IAB Ha moBepXHOCTHYIO ak-
tuBHOCTH. [IpaBuno TpayOe-/lroko.

Pabota ancopbuuu. YpaBHeHue JIeHrMiopa 111 MOHOMOJIEKYJIIpHOH afncopOrun. JuHa-
MUYECKHI XapakTep aJCOpOIMOHHOTO pPaBHOBECHsI HA MOBEPXHOCTH pas3zefia BOJIHBIN
pactBop I1AB - ra3. CoBmectHoe penieHne ypaBHeHui ' m60ca u JIenrmropa.

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

JIByXMEpHOE COCTOSIHME BELIECTBA: OPHUEHTALMS MOJIEKYJ, YpaBHEHHE cocTosiHusA. Ilo-
BEPXHOCTHOE (IByXMepHoe) naBienue. Becol Jlenrmiopa.

Ancop6uust ITAB Ha moBepXHOCTH pazjiena HeCMEIINBAIOIINXCS KUAKOCTeH. AicopOrus
ITAB 13 pacTBOpOB Ha OBEPXHOCTU TBEpAbIX Teil. [IpaBuiio ypaBHUBaHMS MOJIIPHOCTEN
PeGunnepa.

Bricokomonexyinsapuasie IIAB (mpumepsl, otianuusa ot HU3KoMoieKyisapHbIx 1TAB). Ipo-
6inema Ouopaszmaraemoctu [IAB. Tlonstue o ruapodunbHO-TUNO(GUIEHOM OanaHce
(I'JIb) monexyn [TAB. Knaccudukanus [TAB no mexanuzmy ux JeiicTBus (cMauuBaTey,
JTUCIIepraTophbl, CTA0MIN3aTOPBI, MOIOIIIKE BEIECTBA).



Jlumepamypa

1. Kommouanas xumus [TekcT]: yaeOHUK Il CTy/A. TEXHOJOT. BBICHI. y4eO. 3aBe/eHUM| /
I'enspman M.U., KoBanesuu O.B., FOctpartos B.II. - 5-¢ u3n., crep. - CI16.: Jlans, 2010.
— C.164-176.

2. CymMm, B.J. OcHoBbl KomutonaHoi xumun [Tekcer]: yue0. mocobue mis crya. / Cymm b.
. - M. : Akagemus, 2006. - 240 c.

3. Wlykun, E.JI. Komtonanas xumust [Tekct]: yuebnuk mis cryn. By3oB / lllykun E. 1.,
[TepmoB A. B., Amenuna E. A. - 5-e uzn., ucnp. - M.: Beicm. mk., 2007. - 444 c.

[TpakTrueckoe 3ansaTue Ne3d
Tema: PacTBOpBI IOJIHUMEPOB.

Ilhan:

ouhrwnE

8.
9.

TepMoanHaMuKa MakpoOMOJIEKYJI B pacTBOPE.
®a30BbIe AUArpaMMbl CUCTEM MOJIMMEP—PACTBOPUTEIT.
OcmoTHueckue SBJIEHUsS B pacTBOpax MmosimMepoB. OnpenieneHne MoJIEKYJISIPHBIX Macc.
CoBpeMeHHbIE TEOPUH PACTBOPOB MOJIHUMEPOB.
Bs13kocTh pa30aBieHHBIX pacTBOPOB NoauMepoB. CBeTopaccesHue B pacTBOPAX MOJIMMEPOB.
Huddysus Makpomosekyn B pactBopax. CeaummeHrtauus Makpomodlekyn. OrmnpeneneHue
MOJIEKYJISIPHBIX MacC METOZIOM YJIbTPALEHTPU(PYTUPOBAHUS.
[TonuaneKkTponuThl. DIEKTPOCTaTHUECKas COCTaBIsomas cBoOOnHON sHepruun ['ub6ca
MOJINMOHOB.
AMoTepHbIE MOTUITEKTPOIHUTHI.

N3osnexkTpuyeckas, U301MOHHAasi TOUKH. [101M3IEKTPOIUTHBIE KOMILJIEKCHI.

10. da3oBbie nepexosl B monuMepax. CBONCTBa KPUCTATTUYECKUX MTOJIMMEPOB.

Jlumepamypa
Cemunkos, F0./1. BeicokoMonekymnspabie coequaeHus [ TekeT]: yaeOHUK IS CTyA. BY30B /
CemuukoB FO. . - 5-e u3z., crep. - M.: Akagemus, 2010. — C.95-123.
Cymm, B.J1. OcHoBbl komutonaHoN xumuu [Tekct]: y4ue6. mocobue mis crya. / Cymwm bB. 1. -
M. : Axagemus, 2006. - 240 c.
[yxun, E.Jl. Kommougnas xumus [Tekcr]: yueOnuk st cryn. ByzoB / Ulykun E. .,
[TepuoB A. B., Amenuna E. A. - 5-e u3n., uctp. - M.: Beicm. k., 2007. - 444 c.
Komnounnas xumust [TekcT]: yuyeOHUK sl CTyH. TEXHOJIOT. BBICHI. y4eO. 3aBeicHHi] /
I'enspman M.U., Kosanesnu O.B., FOctparos B.II. - 5-e u3z., crep. - CII0.: Jlans, 2010. -
C.178-186.

[IpakTrueckoe 3anstue Ned
Tema: HTorosasi KOHTpoIbHAs padora.

JlabopaTopHbIi NPAKTUKYM
B xone BpIno/IHeHHs 1a00PATOPHBIX PadoT o0y4yaromuecs:

— TNPUMCHAKOT 3HAaHHUC TCEOPCTHYCCKHUX OCHOB KOJ'IJ'IOH}IHOfI XUMHHU U XHUMHHN

BLICOKOMOJICKyJ'ISIpHBIX CO€IUHEHUI IMpU pCHICHUHN NPUKITAAHBIX 3a4a4;

MIPUMEHSIOT Ha MPAKTHKE METOJIBI IKCIIEPUMEHTATLHOTO UCCIICIOBAHMS;

— U3JArarmT U KPUTHUYECKU aHATM3UPYIOT MOTy4aeMyro HH(popManuo;

— TPEICTaBIISIIOT Pe3yNbTaThl JAOOPATOPHBIX UCCIIEIOBAHUIA;

— JEMOHCTPUPYIOT HaBBIKM 0€30MacHOro oOpalieHus ¢ XUMHYECKUMHU pPEaKTUBaMH,

npudopamMu 1 1a00paTOPHEIM 00OPYIOBAHHUEM;

- HpI/IO6peTaIOT HaBbBIKW HCHOJIb30BAHHUA  HOPMATHUBHBIX IJOKYMCHTOB, OINPCACIAIOMIUX

OpraHU3aIMIo U TEXHUKY 0€30MmacHOCTH padoT.



JlabopaTtopHnas pabota Ne 1
Tema: Kosutonanbie pacTBopbl. [losryueHre  04HCTKA KOJUIOMIHBIX CHCTEM.

Xoo pabompi:

1. [Tonyuenue komtonaHoro pacteopa Fe(OH)s mpu rugponuse conu xemnesa.
2. Koarynsiiusi KOJIOUIHBIX PACTBOPOB 3IEKTPOIUTAMHU.

3. [lentuzanus ocaaka Fe(OH)s.

4. OnpeneneHue nopora KoaryJsiuu.

JlaboparopHast pabota Ne 2
Tema: Onpenesnenue aacopOouMU BellecTBA HA TPAHUILE JKUAKOCTh-BO31YX,
KMIKOCTh-TBepoe BeulecTBo. U3MepeHne MOBEPXHOCTHOTO HATSIZKEHUSI.

Xoo pabompi:

1. HWccnemoBanue ancopouuu IIAB Ha rpanune pasgena Boga — BO3IYX METOJIOM
MOBEPXHOCTHOTO HATSDKEHUS.

2. Bpluucnenue ajacopOIUU MOBEPXHOCTHO-aKTHUBHOTO BEIIECTBA B IMOBEPXHOCTHOM CJIO€ U
IIOCTPOEHUE U30TEPMBI aicopoLmu 1o kpuBoi ¢ — C.

3. Beluucrienue BeTUYUHBI PeAebHOM (MakcUMabHOM) agcopOiuu — ['max.

4. BolunciieHue TONIKHBI aJICOPOLIMOHHOTO CJI0SI U TUIOUIaId 3aHUMAaeMOM OHON MOJIEKYJIOH.

5. UccnenoBanue ancop6ounu [1AB 13 BOAHBIX pacTBOPOB HAa MOBEPXHOCTU AKTHBUPOBAHHOTO
YIJIi METOZOM U3MEPEHUSI TOBEPXHOCTHOTO HATSKEHUSI.

JlaGopartopnast pabota No3
Tema: XuMHUYECKHE METObI HCCJIEIOBAHNS MOJAMEPOB.
MeTtoabl onpenesieHnsi yHKIHUOHAIBHBIX IPYIIIL.

Xoo pabompbi:

1.0Onpenenenue kKapOOKCHIBHBIX TPYIM U KUCIOTHOTO YHCTIA.

2. OmnpenesnicHre CoIep>KaHus THAPOKCIIIBHBIX TPYIIT U THIPOKCHIIEHOTO YMCIIa.
3.0mpenenenue HeMmpeneabHbIX cBs3eil. OnpeaeneHue HOJHOTO YUCIA.

Jlumepamypa

1. Komnowanas xumus [Tekcr]: yueOHHUK JUIsl CTYH. TEXHOJOT. BBICHI. yueO. 3aBeleHHI]| /
I'enedman M.U., KosaneBuu O.B., FOctpatos B.II. - 5-¢ uzn., crep. - CII6.: Jlans, 2010.
-332c.

2. Cemunkos, 10./]. Beicokomonekyisipabie coenuHaeHus [ Tekct]: yaeOHHK s CTY/. BY30B
/ CemuukoB 0. Jl. - 5-e u3g., ctep. - M.: Akagemus, 2010. — 368 c.

3. Cymm, B.JI. OcHoBHI komutonaHON Xxumuu [Tekcr]: yue6. mocodue mis ctyd. / Cymm b.
. - M. : Akagemus, 2006. - 240 c.

4. IMyxun, E.JI. Kommongnas xumus [Tekct]: yaeOnuk mis crya. ByzoB / lykun E. 1.,
[TepuoB A. B., Amenuna E. A. - 5-e u3n., uctp. - M.: Beici. k., 2007. - 444 c.

IV. Metoanuyeckue peKoMeHAalUM N0 MOAr0TOBKe pedpepara
Anroputm HanucaHus pedepara:

1 aTan — onpeneneHne TEMBI.

2 9Tamn — onpezeseHue CTPYKTYphI pedepaTa.

3 3Tan — noApoOHOE pacKpbITUE HHPOPMAIIHIH.

4 stan — ¢GopMyIHPOBaHUE OCHOBHBIX T€3HCOB M BBIBOJIOB.



5 oTan — npecTaBiIeHUe CIIACKA UCII0JIb30BaHHOU JINTEPATYpHI.



