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1. IEJIX OCBOEHHMS YYEBHOM JUCIUILIUHBI
HensiMu ocBoeHUsI AMCUMIIMHBI «AHAJIMTHYECKAsA XUMHUSD» SBJSIIOTCH:

- HU3Y4YCHHC CTYACHTaMH OCHOB aHAJINTUYECKON XUMUU 11 UCITIOJIB30BaHUA B
npodecCHOHALHON JesSTebHOCTH,

- ($OopMHPOBAHHE y CTYJCHTOB CIICIIUATBHOTO THIIA XHMHYECKOTO MBIIICHHUS,

- OCO3HAHHUE POJIM XUMHHU B ITPOIIECCE OXPAHbI OKPYKAIOIICH Cpe/bl.

2. MECTO YUYEBHOMH JUCIUILIUHBI B CTPYKTYPE OIIOII BO

JlucuuiuinHa «AHaTUTHYECKass XUMHS» OTHOCUTCS K YacTH JUCHUIUIAH, (OPMHPYEMBIX
YYaCTHHKaMH O0pa3oBaTeNbHBIX OTHOIICHWH; M3y4aercss BO 2 cemectpe. [lpemmaraemsiii Kypc
IIOMOYKET CTYIEHTaM HMMETh Ipe/cTaBiIeHHe 00 OCOOEHHOCTSIX OOBEKTOB aHaln3a, a Takke
OBJIQZIETh METOJIOJIOTHEH BEIOOpA METOIOB aHAIHM3a U IPUOOPECTH HABBIKA UX IPUMEHEHUSI.

Taoauua 2.1.

CBa3b AU CHUIIIIMHBbI «AHAJIUTHYECKAS XUMHS» C NpeAIeCTBYIOIMMHA TUCHUIIVIMHAMHA U
CPOKH X U3YyUYCHUSA

Kon JvcuMninHel, TPEAIIECTBYIOMNE AUCUUTUIMHE Cemectp
JICLATUTAHBL «AHaIATHYECKAsT XUMUSD»
B1.0.15.03 OO01as XuMust 1
Tab6auua 2.1.

Ca3b AUCHHUIIIMHBI «AHATUTHYECKAST XUMHU» C moCJICAYIOIIIUMHA JUCHUILJIMHAMUA U CPOKHU
HX U3YICHUSA

Kon JIMCUMIIIMHBL, TOCTEAYIOIINE 33 AUCHUTUTHHON CemecTtp
JMCIUTLIHHBI «AHaIUTHYECKAsT XUMHUSI»
b1.5.9.2 Opranunueckast Xumus
b1.5.16.3 buoxumus 4

B pe3yabTaTe 0CBOEHMS TUCHUILINHBI CTYIEHT J0JI2KeH
3HATH:

- MECTO aHAIMTUYECKON XMMHH B CUCTEME HAYK; CYIIECTBO PEAKLIMH U IIPOLIECCOB,
UCTOJIb3yEMbIX B AaHATUTHYECKON XUMUH;

- TIPUHIMIEI ¥ 00JACTH UCTIOJIB30BAaHUS OCHOBHBIX METOJIOB XUMHUUECKOTO aHAIIN3a
(XuMHUeCKUX, (PU3NKO-XUMHUUECKUX U (PU3UUECKUX);

- nabopaTropHOe 000PYAOBAHUE U TEXHUKY BBITOJHEHHS OT/IEIbHBIX ONEPAIMid MOJTy-
MHUKDPOMETOIOM;



- TIPUHIMIEI AHATMTHYECKON KiIaccu(UKaIMy KaTHOHOB M aHUOHOB, OOIIYIO Xapak-
TEPUCTUKY KATUOHOB KAKJI0M aHAJIMTUYECKOU I'PYIIIIBI U YaCTHBIE PEAKIIUU
KaTHOHOB Y aHHOHOB.

YMerh:

- XapaKTepHU30BATh XMMUYECKHE CBOMCTBA KATUOHOB AaHAJIMTUYECKUX TPYIIIL;
- HCHOJIb30BaTh METOJMKY IIPOBEIECHUS XapaKTEPHBIX peaKIUil B 1a00paTOpUH.

Buaanern:

- HaBbIKaMu 0e301acHOM paboOThl B XMMHUYECKOH JIabopaTopuy, B3BEIINBAHHUS,
n3MepeHusi 00bEMOB U INIOTHOCTEH XKuAKoCcTel; onpenenenust pH pactBopos;
- METOJIMKOM IIPUTOTOBJIEHUS PACTBOPOB C 33JaHHON KOHIIEHTPALUEH;

-  METOJaMHM Ka4C€CTBCHHOI'O XMMHWYCCKOI'O aHaljln3a,

KOJIMYECTBEHHOTO (00BEMHOTO)

XMMHMUYECKOTO aHAJIN3a; aHaJIN3a KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBU-
TEJbHBIX CBONCTB BEIIECTB;

- paboThI C XMMHUYECKOH TOCYI01;

- paboTbl C TEXHUYECKUMU U aHATTUTUYECKUMH BECAMH.

3. KOMIIETEHIIMHN OBYYAIOHET'OCsl, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS YYEBHOU JUCIUAIIJINHBI

[Ipouecc m3yueHus: TUCHUIUIMHBI HANpaBieH Ha (GOPMUPOBAHUE AJIEMEHTOB CIEAYIOUINX

komrnereHui B cootBeTcTBUU ¢ I'OC BO 1 OIIOII BO no nanHOMY HarpaBieHUIO TOATOTOBKHU:

HaunMeHnosa Konx, Kon, HAaHMEHOBaHHUeE HHIUKATOpA
HHEe KaTeropuy HamMeHOBaHHeE AOCTHKEHUST
(rpynnbi) YK YHUBeEpPCAJIbHOI YHHUBEPCAJIbHOH KOMIIETEH MU
KOMIETeHI[HH
Cucremnoe u kpu- YK-1. Cnocoben: YK-1.1. Ananusupyer 3agady, BbLAETSs €€
THYeCcKoe OCYHIECTBJSATh  MO- 0a30BbIE COCTABJISAIOLINE;
MbIILTEHAE MCK,  KPUTHYeCKHH VYK-1.2. Ompexgenser, HHTEPIPETUPYET H
aHaJIu3 uHpopma-

HUHU, IPUMECHATD

pamkupyeT nHGOPMALNIO, TPEOYEMYIO Al PEIICHHUS
MOCTaBJICHHOM 3a/1a4H;

CHCTEMHBIH MMOIXO0/
JJIs1 pellieHusl mocra-
BJCHHBIX 32124

YK-1.3. OcymiectBisier MoucKk uHGOpPMALIUU
JUISL pellieHus] MOCTAaBIEHHOW 3a/layd MO Pa3TUYHBIM
THUTIaM 3aIlPOCOB;

YK-14. TIlpu o6pabotke  uHpOpMAILIUH
oTnu4YaeT (akTbl OT MHEHMH, HMHTEepIpeTauii,
OIICHOK, (popMHUpyeT COOCTBEHHbIE MHEHMS U
CYXJIEHHs, apryMEHTUPYET CBOM BBIBOJBI M TOUKY

3peHus;
YK-1.5. PaccmarpuBaer W mpezaiaraer
BO3MOJKHBIE BAapHAHTBl PEIICHUS IOCTABJICHHOM

3aaa4u, O€HUBasg NX JOCTOMHCTBA U HCAOCTATKH.




Pa3zpaborka 7
peanu3anusi mMpo-
rpaMM y4eOHBIX
AUCHUILINH B
PaMKax  OCHOB-
HOH  00meodpa-
30BaTeIbHOM

NPOrpaMMmblI B
COOTBETCTBHH  (

OIIK-6. Cnoco0eH
HCI0JIb30BaTh  0a30-
BbI€ 3HAHHUSA B
00J1aCTH  MaTeMaTH-
KU, (U3UKH, XUMHHU
HAYyK o0 3emue W

OIIK-6.1. IIlpuMeHsieT OCHOBHBIC KOHIEIIIUN H
METO/bl, COBPEMEHHBIC HANpPaBJICHUS MaTEMaTHKH,
GU3MKKM, XUMHUH B HayK O 3emJie, 3HACT aKTyalbHbIC
npoOieMbl OHMOJIOTUYECKUX HAyK M TEPCHEKTUBEI
MEXIUCIUTITUHAPHBIX UCCIICI0BAHUIA;

OMOJIOTUM B  KH3-
HEHHBIX CHTYaIUsIX;
NMPOTrHO3UPOBATH TO-

OIIK-6.2. Vcnons3yeT HaBBIKU J1A0OpATOPHOM
pa6OTI>I n METOJblI XUMUH, (1)I/I3I/IKI/I, MaTeMaTu4vcCKOro
MOJC/IIMPOBAHUA U MaTeMaTUYECKOM CTAaTUCTUKHA B

TPpeOOBAHUSIMH cJIeACTBUSA CBOEH npodecCHOHATBHOM AEATENLHOCTH;
(l)e[lepaj[],}[],]x HpO(l)eCCI/IOHaJILHOﬁ "
rocyJIapcTBeH- COUMAJILHOM J1es1- OIIK-6.3. Hcnons3yer METO/TBI
HBIX 06pa303a- TEJbHOCTH, HeCcTH CTAaTUCTHYCCKOI'0 OLCHHBAHWA W HNPOBCPKU T'HUIIOTES,
TeJbHBIX OTBETCTBEHHOCTL 34 IHPOTHO3HUPOBAHUA MEPCICKTUB U CONUAIBHBIX
CTAHJAPTOB CBOM pelieHust IOCJIENCTBUHU cBOEeH npodeccruoHaIbHOM
NESITETHHOCTH.
4. OFBEM JIJUCIIATIMHBI U BUbI YYEBHOM PABOTBI
Taoauua 4.1.
O0bem TMCHUIJIMHBI M BU/bI Y4eOHOMH padoThl
Buna yue6Hoii padoThl Bcero 2
4yacos cemMecTp
OO6mrast TpyI0€MKOCTh TUCIUTUTAHBI 108 108
AyauTOpHBIE 3aHATHS 46 46
Jlexkuun 16 16
JlaGopaTopHbIe 3aHATHUS 30 30
CamocrosTenbHas padboTa 62 62

5. COJEP)KAHWUE JUCUMILIAHGI,

CTPYKTYPUPOBAHHOE II0 TEMAM

(PABJAEJIAM) C VYKA3BAHUEM OTBEJIEHHOI'O HA HHX KOJHWYECTBA
AKAI[EM!/I‘IECKI/IX HJIN ACTPOHOMMYECKHUX YACOB U BHUJIOB YUYEBHBIX
3AHSATUU
Taoauna 5.1.
CTpyKTypa H coJep:kaHue U CUUILIHHBI
OO61as Tpy10eMKOCTh JUCHUTUIMHBI COCTaBIsET 3 3aueTHbIe equHuIbl, 108 gacos
NeNe Paznen Cem. Buasbl yueOnoii pado- ®opmbl
n/ TUACHUILTNHBI Thbl, BKJIIOYAas CAMOC- TeKyIl.




TOATEJIbHYI0 padoTy KOHTP.

CTYIe€HTOB ycnes.
JEKII. 1ab. | cam.
pab. | pad.
1. | BBenenue B aHATUTUYECKYIO XUMUIO. | 2 1 - 6
2. | KauectBennsbiit ananus. Kiaccuguka- | 2 1 2 6
Ul KATHOHOB M aHUOHOB. [lepBast
aHAJIMTHYECKAsl TPYIa KAaTHOHOB.
3. | Bropas - anamuTHueckas ~— rpymma | 2 1 2 6
KaTHOHOB.
4. | Tperbs  aHanmuTHUecKas  Tpynmna | 2 1 2 6 kp. 1
KaTHOHOB.
5. | YUerBeprass aHamuTHuUecKas rpymma | 2 1 2 6
KaTHOHOB.
6. | [laras aHAJIUTUYECKast rpymma | 2 1 2 6
KaTHOHOB.
7. | llecras  aHanmuTuveckass  rpymma | 2 1 2 6 K.p. 2
KaTHOHOB.
8. | AHMOHBIL. AHaNHM3 pacTBOpa HEM3BECT- | 2 1 2 6 K.p. 3
HOW COJIH.
9. | Knaccudukamus MeTo 0B KOJIHIecT- | 2 1 2 6 KOJUIOKB
BEHHOTO aHajm3a. | paBuomeTpryec-
KHii (BECOBOI) METO]T aHAJIN3A.
10. | TurpuMeTpUYEeCKHi METO aHaU3a. | 2 1 4 6 TECTBI
MeTo/1 KHCTIOTHO-OCHOBHOTO THTPO-
BaHMs. IHIUKAaTOPBI B METO/IE KHCIIO-
THO-OCHOBHOTO TUTPOBAHMS.
11. | Merox OKACIUTEILHO-BOCCTAHOBH- 2 2 4 6
TELHOTO TUTPOBaHM. MeTo
OCa)XJICHHUS U KOMILIEKCO00-
pa3oBaHMIL.
12 24 72
Hroro:

5.2. Coaep:kanue TUCHUIIHHBI «AHAJTUTHYECKAS] XMMUSD»

BBenenue. Ananutuueckass XuMUsi 1 XUMHUUYECKHU aHaiin3. OCHOBHbBIE MOHATHUS; METO
aHaJM3a BEIleCTBA, METOJMKA aHAIN3a, KAUECTBEHHbIM XUMUUYECKUM aHAIIN3, KOJIMYECTBEHHBIN
XMUMHWYECKUN aHAIN3, 3JIEMEHTHBIN aHaIu3, GyHKIMOHAIbHBIN aHaN3, MOJIEKYISIPHBINA aHAIN3,
(azoBbIil ananu3. OCHOBHBIE pa3JieNibl COBPEMEHHOW aHAIUTHYeCKO xuMuK. KpaTkuii
HUCTOPUYECKUN OYEPK PA3BUTHUS AaHAUTUTUYECKON XUMHUH. [IpMeHeHre METO10B aHATUTUYECKOU
xumun B Gpapmanuu. GapmareBtTuueckuii ananu3. GapmakoneitHble METOIBI.

AHanuTUYEeCKUE TNPU3HAKH BEIIECTB W AHAJUTUYECKUE PpEAKIMHU; THUIBl aHAJUTUYECKUX
peaKiuu U peareHTOB. XapaKTEepUCTHKA YYBCTBUTEIHHOCTH AHAJUTHUECKUX peakuuil (mpeaerabHoe
paszbaBieHue, TMpeneibHas KOHIEHTpalUs, MHUHHUMAIbHBI 00beM mMpeAensHO pa30aBICHHOTO
pacTtBopa, mpeaen oOHapyKeHHUs, OOHapyKUBaeMblid (OTKphIBa€MbIl) MUHUMYM, MOKa3aTelb 4YyBC-
TBUTEIHHOCTH) .

O0mme TeopeTMYecKHe OCHOBBI aHAJIUTHYeckOd xumuu. [IpuvmeHeHHe HeKOTOPBIX
I0JIOKEHMH TEOPUH PACTBOPOB YJIEKTPOJIUTOB U 32AKOHA JefCTBYIOLIMX MACC B AHAJTUTHYECKOU
XUMMH.

CunbHbIe U cradble NMeKTPOIuThl. KOHIIeHTpaIwsi HOHOB B PaCTBOPE;



COCOOBI BBIPAKEHHSI KOHIEHTPAIMUA. AKTUBHOCTD AJIEKTPOJIIMTOB, HOHOB; KOA(M(GUIIMEHT aKTHBHOCTH.
Honnas cuna (MOHHAs KPEMOCTh) PacTBOpA; BIMSHUE MOHHOW CHJIBI PacTBOpa Ha KOA(PQPHUIIMEHTHI
AKTUBHOCTH (MHAMBUAYAJIbHBIE, CPEAHENOHHBIE) HOHOB. pH BOIHBIX pacTBOPOB IEKTPOJIUTOB.

[IpumeHeHne 3akoHa JAEHCTBYIOIIMX MacC B aHAJIUTUYECKOW XUMHUHU. OCHOBHBIE THIIBI
pPaBHOBECHM, IPUMEHSEMBIX B aQHAWINTUYECKOW XuMmuu. KOHCTaHTa XMMHUYECKOrO pPAaBHOBECUS
(MCTUHHAsA TEPMOJAMHAMMYECKAsl, KOHLIEHTPALMOHHAsA) .

['ereporeHHble paBHOBECHSI B CHUCTEME OCaJ0K - HACBIIIEHHBIH PacTBOpP MalopacTBOPUMOIO
AJIEKTPOJIUTA U UX POJIb B aHATUTHUYECKON XUMUU.

CriocoObl BBIpaKEHHSI PACTBOPHMOCTH MAJIOPACTBOPHMBIX AJIEKTPOJHUTOB. [IpomsBeneHue
pacTBopuMOCTH  (TMPOU3BEACHUE  AKTUBHOCTH)  MaJlOPACTBOPUMOIO  3JIEKTPOJIUTA. Y CIOBHE
o0pa3oBaHUsl OCAaJKOB MAJOPACTBOPHUMBIX OJJIEKTPOJMTOB. BimsHue n00aBOK MOCTOPOHHHX
ANIEKTPOJINTOB HA  PACTBOPHUMOCTh  MaJOPACTBOPUMBIX  DJIEKTPOJUTOB  (BIUSHUE  J100aBOK
AJIEKTPOJIUTOB C OJHOMMEHHBIM HOHOM, BIHUSHHE J100aBOK NOCTOPOHHETO (MHIE(EpPEeHTHOTO)
ANIEKTpOJINTA). BiusiHUe pa3nuyHbIX (aKTOPOB Ha MOJHOTY OCAXIECHMS OCAIKOB U HUX PAaCTBOPEHUE.
HpobHoe ocaxaenue. [lepeBoa oqHIX MaTOPACTBOPUMBIX JIEKTPOJIUTOB B IPyTHE.

Kucnomno-ocnosnbtepaenoeecuﬂ U ux posib 6 aHaAIUMuUUeCKoi XUMHNM.

[IpoTonuTnueckne paBHOBecHs . [IoHATHE O MPOTOIUTUYECKON TEOPUU KHUCIOT U OCHOBAHHUM.
[Iporonutnyeckne paBHOBECHS B BOJE. XapaKTEpPUCTUKA CHIIBI CIa0bIX KHUCJIOT U OCHOBAHUS.
KoHcTaHTBI KUCTIOTHOCTH M OCHOBHOCTH, UX IOKa3aTelu.

I'mpponu3. Koncranta m creneHs ruaponusa. Berumcnenume 3Hauenuin pH pactBopoB coned,
MIOABEPraroIIUXCsl THIPOIU3Y.

Bydepnsie cuctemsl (pactBopsl); 3HaueHust pH 0ydepHbIx pacTBOpoB, OydepHast eMKocTb, OydepHoe
neiictue. Mcnonp3oBanne OyhepHBIX CUCTEM B (hapMaIieBTUUECKOM aHAJN3E.

OKucaumenbHo-60ccmano8umenbHvle PAéHOBECUs U UX POlb 6 AHATUMUYECKOU XUMUU

OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE CUCTEMBI. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
AIIEKTPOIBI. [loTtenunanst OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX AJIEKTPOJIOB (peasIbHBbIE,
CTaHJapTHBIE, (opManbHBIC); YCIOBHBIE (OTHOCHTEIBHBIE) OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIC
noreHnuanel. IloreHnman peaknum (dnmekTpoasrxkymas cwia - JJIC peaknuun). Hampabienue
MIPOTEKAHUSI OKHCIUTEIbHO-BOCCTAHOBUTENIbHOM peakuuu. BiusHue koHIeHTpanuil peareHtos, pH
Cpelbl, TEeMIIepaTyphl, NPUCYTCTBUA UHIUGGEPEHTHBIX HMOHOB HA 3HAYCHUS OKHUCIUTENIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLIUH.

I'myOuHa npoTeKaHus! OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMA.

Hcnonb3oBaHne OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIHU B aHAIWTUYECKOW XHMHH, B
(dhapMalleBTHUECKOM aHAIH3E.

Pasnosecusn Komnﬂekcooﬁpmommuﬂ U ux pojib 6 AHATUMUYECKOU XUMUuu

OOwiast XxapaKTepUCTUKa KOMIUIEKCHBIX (KOOPAMHALMOHHBIX) coelMHeHUI. PaBHOBecus B pacTBopax
KOMIUIEKCHBIX ~ coequHEeHUH. KOHCTaHTBI  yCTOHYMBOCTM  HM.HECTOMKOCTHM  (HEYCTOHYHMBOCTH)
KOMIUIEKCHBIX CO€JUHEHUH (TmosHble (0OuMe), CTylneH4aTble, KOHLIEHTPAL[MOHHbIC, HCTUHHbBIE
TepMoauHamuueckue). [ToHsaTne o MOOOYHBIX peakIMsIX U 00 aKTMBHOM J0jie JUraHAoB. YCIOBHBIE
KOHCTAHTBl YCTOMYHMBOCTH U HECTOMKOCTH (HEYCTOWYMBOCTH) KOMIUIEKCHBIX COeIUHEHui. BiusHue
pa3nuyHbIX (PAaKTOPOB Ha KOMILIEKCOOOpa3oBaHue B pacTBopax (pH cpepl, KOHIIEHTpaIMil peareHToB,
N00aBOK MOCTOPOHHUX MOHOB, OOpa3yIOIIMX MAaloOpacTBOPUMBIE COECIUMHEHUS C HOHOM MeTallia-
KOMILIEKCO0Opa3oBaresisi, HOHHOM CUIIBI pacTBOPA, TEMIIEPATYPHI).

Hpumenenue OpP2AHUYECKUX peazeHmoes 6 AHATUMUYECKOU XUMUU

PeaKL[I/II/I, OCHOBAHHBIC Ha O6p330BaHI/II/I KOMIIJICKCHBIX COCIUHEHHUH. (I)yHKI_II/IOHaJ'IBHO-
AHAIIMTUYCCKUC TPYIIILI B JIMTaHOAX. KpI/ITepI/II/I IMPUMCHCHUA BHYTPUKOMIIJICKCHBIX COCIUHEHHUI B
AHAJIUTUYECKON XMMHU (Maﬂaﬁ PAaCTBOPUMOCTL. HAJIMYIUC xapaKTepHoﬁ WHTEHCUBHOM OKpacCkKu,
BBICOKas YCTOI\/’IHI/IBOCTB). HpI/IMepLI HCIIOJIb30BaHUS XeJIaTHBIX KOMIIIEKCHBIX COCAUHEHUN B XU-



MUYECKOM  aHaimu3e. TUIUYHBIE LUKIOO0OpadyloIue OpraHuvyecKue JHUraHabl  (JUTHAO0H,
JUMETHITIIHOKCUM, 1-HUTp030-2-HadTON U Ap.)

Peakiun 0e3 ydacTusi KOMIUICKCHBIX coequHeHni. O0pa3oBaHue OKpAIIEHHBIX COSIUHEHUN C
oOHapyXMBacMbIMH HOHaMH (OTKpbIBaeMbIMH  BemiecTBamu). (OOpa3oBaHHE OpPraHHYECKUX
COEMHEHUH, 00Ia1a0MKX CTIeU(PHUUIECKUMHI CBOWCTBAMH (3araxX, OKpalIMBaHUE TNIAMEHH TOPEIKU U
1p.). cionb3oBaHue OpraHN4eCKUX COEIMHEHUI B KAUECTBE HHIUKATOPOB.

Memooul pazdenenus u KOHUEHMPUPOBCAHUA 6EULECIE 6 AHATIUMUYECKOU XUMUU

Hexotopbie OCHOBHbBIE MOHSTHS (pa3AeieHHe, KOHIEHTPHUPOBAHHO. Kod(duuueHT (daxrop)
KOHIIeHTpupoBaHus). Kiaccupukanuss METONOB pasfeleHuss W KOHIEHTPUPOBAHUS  (METObI
UCIIAPEHMs], O30JICHHE, OCAXKICHHME, COOCAaXIEHHE, KPHCTAUIU3alus, SKCTpakLus, HU30uparenbHas
aIcopOIHs, IIEKTPOXUMUIECKUE U XPOMATOTpapHIECKHE METO/IBI).

Xpomamozpagpuueckue memoowl ananu3sa.

Xpomarorpadusi, cymHocTh Metona. Kmaccudukanus xpomarorpaguyeckux METOJ0B
aHaJiM3a: MO0 MEXAaHMU3MY pa3JleleHHs] BELIECTB, MO arperaTHOMy COCTOSIHHIO (a3, M0 TEXHHUKE
AKCIIEPUMEHTA, 110 CIIOCO0Y OTHOCUTEIHHOTO TIepeMenieHust ¢as.

AncopOuuonnas Xpomarorpadus. Torkocnoinas Xpomarorpadus (TCX). CymHocTs MeTO1a
TCX. KoadpduimeHT MOABMKHOCTH, OTHOCUTEIBHBIM KOIPPHUIIMEHT TMOABUKHOCTH, CTEIICHb
(kputepuil) pasgeneHus, kodpduuueHT pasaeneHus. Marepuaibl U pacTBOPUTEIH, TPUMEHSIEMbIE B
merone TCX.

PacnipenenurensHas  Xpomarorpadus. Xpomarorpadpus Ha Oymare (0y- MakHas
xpomatorpadust). Ocanounas xpomatorpadus. Ilonstue o cutoBoit xpomarorpaduu. ['enb-
Xpomarorpadus.

KauecrBenHblii xumudecknii ananau3. Knaccudukaius MeTo0B KaYeCTBEHHOTO aHaIM3a
(ApOOHBIIA U CHCTEMAaTUYECKHI; MAaKPO-, TOJTYMUKPO-, MUKPO-, YIBTPOMUKpPOAHAITH3).

AHanUTUYECKHUE peaklMh ¢ peareHThl, HCIOJb3yeMble B KAaueCTBEHHOM aHalIM3e
(cnemupuueckne, CEICKTUBHBIE, TPYIIIOBHIE).

Hcnonb3oBaHne KayeCTBEHHOTO XMMHYECKOT0 aHaliu3a B hapMalinu.

Kauecmeennbwlit ananuz kamuonoeé u aHuoOHO06

AHanuTudeckas Kiaccu(duKaIus KaTHOHOB 1O Tpynmam (CyibGuaHas WKW CEpOBOJIOPOIHAS,
aMMHadHO-(pochaTHas, KHUCIOTHO-OCHOBHAS). OrpaHUYEHHOCTH JIFOOO0H KiTacCU(PUKAIUA KAaTHOHOB.

KucnotHo-ocHOBHas kiaccuUKaMs KAaTHOHOB IO TpyInaM. AHAIUTHYECKUE PEaKIUU
KaTHOHOB Pa3JINYHBIX aHAJTUTUYCCKUX TPYIIIL.

AHanuTudeckas — KilacCHUKamMsA ~ aHUOHOB (IO CHOCOOHOCTH K 0Opa3oBaHHIO
MaJIOPaCTBOPHUMBIX CcOeIMHEHH I o OKHCJIUTEIHHO-BOCCTAHOBUTEILHBIM CBOMCTBaM).
OrpaHr4eHHOCTh 000 KiIacCH(PUKAIMM aHUOHOB. AHAIMTHYECKUE PEAKIIMH aHHOHOB Pa3JIMYHBIX
aHAIMTUYECKUX TPyHI. MeTobl aHallu3a CMeceil aHMOHOB Pa3IUYHbBIX TPYIIIL.

Amnanm3 cMeced KaTHOHOB 1 aHUOHOB.

[Ipumenenne pu3nyecKkux U (PU3UKO-XUMHUYECKUX METOJIOB JJIs UIACHTHU(UKAIIMM BEIIECTB B
KaueCcTBEHHOM  aHanu3e. [loHsTHE O TpPUMEHEHUH ONTHUYECKHX. XpOMaTorpaduyecKux,
ANEKTPOXUMUUYECKUX METOJOB B KAUECTBEHHOM aHAJIU3E.

KosnuuyecrBennslii anaan3. Knaccudukaius MeTo10B KOJTUYECTBEHHOTO aHAN3a
(xumuyeckue, GU3NKO-XUMUYECKUE, OUOIOTUYECKUE).

TpeGoBanusi, mpeIbABISEMbIEC K PEAKIUSIM B KOJTMUECTBEHHOM aHanu3e. Poib 1 3HaueHue
KOJIMYECTBEHHOTO aHalin3a B (papmarium.

I'pasumempuueckuit ananus.

OCHOBHbIE MOHATUS TPABUMETPUUECKOT0 aHainu3a. OCHOBHBIE ATallbl TPAaBUMETPHUUECKOTO
onpenenenusi. Ocaxxaaemasi ¥ rpaBUMeTpUIecKast GOpMBI;
TpeOOBaHUSs, MPEABIBIIEMbIE K OCAJUTENI0, IPOMBIBHOM KUIKOCTH.



[onsiTue o Teopun 0Opa3oBaHMsI OCAIKOB. Y CIOBUS 00pa30BaHUs KPUCTATUIECKUX H
aMop(dHBIX 0CAIKOB.
[TpuMepbl rpaBUMETPUIECKHUX ONIPEICTICHHIN.

Xumuueckue mumpumempuiecKue menmoosvl AHaIU3A.

Tutpumerpuueckuii aHanu3 (TUTpuMeTpus). OCHOBHBIE TOHATUS (AJIMKBOTA, TUTPAHT,
TUTPOBAHUE, TOUKA SKBUBAJIEHTHOCTH, KOHEYHAsI TOUKA TUTPOBAHUS, UHAUKATOP, KpUBasi TUTPOBAHUS,
CTENEHb OTTUTPOBAHHOCTH, YPOBEHb TUTpOBaHMs). TpeOoBaHUs, NpPEabSBISIEMblE K pEaKkLUUsIM B
TUTPUMETPUHU. PeakTUBBI, MPUMEHSEMbIE B TUTPUMETPUUECKOM aHaJIM3€, CTAaHAAPTHBIE BELIECTBA,
TUTPAHTBHI.

Tunosble pacyeTrbl B TUTPUMETPUUECKOM aHaiau3e (MOJISIpHAs KOHLIEHTpAlUs, MOJIpHas
KOHIICHTPALUs KBUBAJICHTA, TUTP, TUTPUMETPUUIECKUN (aKTOp mepecyera (TUTP MO ONpeAeIsieMoMy
BEIIIECTBY), MOMPABOUYHBIN KO3 duimeHT). Pacuer macchl CTaHIapTHOTO BEIIECTBA, 'HEOOXOIUMOM
JUIS TIPUTOTOBJIEHUSI TUTpaHTa. PacueT KOHUEHTpalMu TUTpaHTa MpU €ro craHaapTu3auuu. Pacuer
Macchl 1 MacCOBOM J0JIM OIIPEEIIIEMOr0 BEUIECTBA 110 Pe3y/IbTaTaM TUTPOBAHUA.

Knaccudukanus MeTo10B TUTPUMETPUYECKOTO aHAJIN3a: KHUCIOTHO-OCHOBHOE, OKUCIUTEIbHO-
BOCCTAaHOBHUTEIIBHOE,  OCAUTENIBHOE, KOMIUIEKCUMETPUYECKOE M KOMIUIEKCOHOMETPHUYECKOE
TUTPOBAHHUE.

Buapl ( mpuembl) TUTpOBaHHs, TMPUMEHSEMbIE B THUTPUMETPUYECKOM aHAJIHM3€ - MPIMOE,
oOpatHoe, kocBeHHOe. CriocoObl ompesiesieHusl OTJENbHBIX HAaBECOK, AJIMKBOTHBIX 4acTed. MeTobl
YCTaHOBJIEHUS! KOHEUHOM TOUKU TUTPOBAHMUS - BU3YyaJIbHbIE, HHCTPYMEHTAJIbHbIE.

Kucnommno-ocnoenoe mumposanue

CymHocTh MeTona. OCHOBHBIC pEaklWd W THUTPAHTHI METOJa. THITBI KHCIOTHO-OCHOBHOTO
TATPOBAHHUS - AI[UMETPHS, ATKATUMETPHSI.

NHaukaTophl MeTOJa KHCIOTHO-OCHOBHOTO THTpPOBaHHs. TpeOOBaHHWsS, MPEAbSBIIEMbIC K
uHaukaTopam. HMoHHas, XpoModopHas, HOHHO-XpOMOQOpHas TEOPUS HHAWKATOPOB KHCIOTHO-
OCHOBHOTO THTpoBaHMs. MIHTepBa M3MEHEHUs OKPAacKH WHAWKaTtopa. Kiaccudukanus WHINKATOPOB
(mo cmoco0y TNPUTOTOBJICHUS, TPUMEHEHHs, 10 [BETHOCTH, II0 MEXaHHW3MY IPOIECCOB
B3aUMOJICHCTBUS C THUTPAHTOM, IO COCTaBy). IIpuMephl THUIMYHBIX WHIAMKATOPOB KHCJIOTHO-
OCHOBHOTO THTPOBaHHMSI.

KpuBble KHCIIOTHO-OCHOBHOTO THTpPOBaHHs. Pacder, MOCTpOCHHE U aHAIU3 THIIMYHBIX
KPUBBIX THTPOBAHHS IS CIy4acB TUTPOBAHUS CHJIBHOM KHCIOTHI IEIIOYBI0, CIIA00W KHCIIOTHI
IEJIOYbI0; CHJIBHOTO, CJA00ro OCHOBAaHMS CHJIBHOM KHCIOTOWM. BBIOOp WHAMKATOPOB IO KPHBOU
TUTPOBAHUSL.

TuTpoBaHUE MOJIMIPOTOHHBIX KUCIIOT.

OmuOKM KUCIOTHO-OCHOBHOTO THUTPOBaHUA (OMIMOKHU, OOYCIOBIEHHBIE (PUINYECKUMU
W3MEPEHUSAMH; HHIAUKATOPHBIC OMIMOKH; KOHIICHTPAILIMOHHBIC HHIMKATOPHBIC OIIMOKH; COJICBBIC
OLIMOKH, UX PacYeT U YCTPAHCHHUE.

OKucnumenbHo-80cCMano6umenbHoe MUMposanue

CymHocTh Metoza. Kiaccudukarys penokc-MeTo10B. Y CIIOBHSI IIPOBEICHUS OKHCIUTEIBHO-
BOCCTaHOBHTEJIFHOTO TUTpOBaHUS. TpeOoBaHUS, IpeAbIBIsIEMbIE K PEaKIMsIM. Buibl
OKHCIIUTEIIFHO-BOCCTAHOBUTEIBHOTO TUTPOBaHMUS (IpsIMOE, 00paTHOE, 3aMECTUTEIBHOE) U PACUEThI
PE3y/IbTaTOB TUTPOBAHUSL.

WHIuKaTOphl OKHCIUTENFHO-BOCCTAHOBUTEIBHOTO TUTpOBaHus. Kinaccudukarust
MHIUKATOPOB. OKUCIUTEIEHO-BOCCTAHOBUTENILHBIE MHIUKATOPBI (00paTUMbIe U HEOOpaTHMEIE),
MHTEPBaJ N3MEHEHUS OKPACKU MHAMKATOPa. [IprMephl OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX
WHIUKaTOPOB, YaCTO MPUMEHSIEMbIX B aHAIU3E - TU(eHIIaMIH, -QEeHUIaHTPAHUIIOBAsT KUCIIOTA,
beppouH u 1p.

KpuBbIe OKHCIUTETFHO-BOCCTAHOBUTEIBHOTO THTPOBAHUS:  PacyeT, IOCTPOCHUE, aHAIIN3.
Br100op nHAMKaTOpa HA OCHOBAHWHU aHAIIN3a KPUBOI TUTPOBAHHMS.

WunukatopHele  OMMOKM  OKHCIHMTENHFHO-BOCCTAHOBUTEIBHOTO  THUTPOBAHUS, ux
MPOMCXOKCHUE, PacyeT, YCTpaHEHHE.



Ilepmanzanamomempuueckoe mumpoganue. CyniHoCTb METOa. Y CJIOBUSI IPOBEICHUS
TUTpOBaHUsA. TUTPAHT, €ro MPUTrOTOBJICHUE, CTAHAAPTU3ALUS. Y CTAHOBJIEHNE KOHEUHON TOUKHU
TUTpoBaHus. [IpuMeHeHne nepMaHraHaTOMETPUH.

Huxpomamomempuueckoe mumpoganue. CyliHOCTb METOAA. TUTPAHT, €ro
npuroTtosieHue. OnpenencHue KOHEYHON TOYKU TUTpOBaHUs. [IpuMeHeHne 1uxpoMaToMETpHH.

Hooomempuueckoe mumpoganue s onpesieieHis BOCCTAHOBUTENEH MPAMBIM
tutpoBanueM. CymHoCcTh MeTo1a. TUTpaHT (CTaHIApTHBIN pacTBOP O/a), €ro MPUTOTOBJICHUE,
CTaHJapTU3alMs, €ro MPUTOTOBIEHUE, CTAHAAPTU3ALMS, XPAaHEHHE. Y CIIOBUS IPOBEACHUS
TUTPOBAHMUS, OTIpEICTICHNE KOHEUHOW TOUKM TUTpoBaHus. [Ipumenenue meroa.

Hooomempuueckoe mumpoganue 11 onpeeneHus OKUCIUTENEH 3aMeCTHTENbHBIM
tuTpoBaHueM. CylHOCTh MeToAa. TUTPaHT (CTaHIapTHBIN

pacTBop THOCY/Ib(aTa HaTpHsl), €r0 IPUrOTOBJIEHHE, CTaHAapTu3anus. [I[pumenenue metoa.

Xnopitooomempuueckoe mumpoganue. CylmHOCTb METOJa. TUTPAHT, €ro IPUrOTOBIICHHUE,
CTaHAapTHU3auus. Y CI0BUS IPOBEICHUs TUTPOBaHus. [I[puMeHeHne XJI0pioa0METpHUH.

Hooamomempuueckoe mumposanue. CymHocth MeToga. THTPaHT —MeToda, €ro
MPUTOTOBIIEHUE, cTaHgapTu3auus. OrnpeneieHre KOHEYHOW TOYKM TuUTpoBaHus. IIpuMeHeHue
MOJATOMETPHHU.

bpomamomempuueckoe mumpoganue. CymHOCcT, MeTOma. TuTpaHT MeTOAa, €ro
IIPUTOTOBJIEHUE, CTAHAAPTU3ALMS. Y CIIOBUS IIPOBENCHUSI TUTPOBAHHUS, ONIPEIEICHNE KOHEYHON TOUYKH
tuTpoBanus. [Ipumenenne 6pomaToMeTpHH.

bpomomempuueckoe  mumposanue. CymHOCTb MeTOHa. TWTpaHT MeTonma,  €ro
npurotosienue. [Ipumenenue 6pomomerpun. bpomua-6pomaromerpusi.

Humpumomempuueckoe mumposanue. CylHOCTb MeTOna. THTpPaHT MeETOAa, €ro
IIPUTOTOBJIICHUE, CTaHAapTh3aums. MHamkatopsl Merona - BHEIIHWE W BHyTpeHHHE. lIpuMeHneHue
HUTPUTOMETPHUHU.

Ilepumempuueckoe mumpoeanue. CymHOCTb MeTOJa. THTpaHT MeTOJa, €ro
IIPUTOTOBIIEHUE, cTaHAapTu3anusd. [IpuMeHenne nepuMeTpun.

Komnnexcumempuueckoe mumposanue CynHoctb MeToqa. TpeOoBaHUs K PEAKITUIM B
KoMIutekcumeTpun. Kinaccudukarus MeTo10B ¥ UX MPUMEHEHHE.

Komnnexconomempuueckoe mumposanue. IloHATHE O KOMIUIEKCOHATaX MeE-TaJlJIOB.
PaBuoBecus B Bognbix pactBopax IJTA. CocrtaB M yCTOMYMBOCTH KOMIUIEKCOHATOB METAJLJIOB.
CymHoCTh MeTOJa KOMIUIEKCOHOMETPHUYECKOTO THUTpOBaHMs. KpuBbIe THUTpOBaHUsS, HX pacyer,
MOCTPOCHUE, aHalu3. BimsHue pa3nudHbIX (AKTOPOB HA CKAYOK HA KPUBOW TUTPOBAHUS -
YCTOMYMBOCTh KOMILJIEKCOHATOB, KOHIIGHTpalnus HWOHOB MeTtauta, pH pactBopa. MuHamkaTopbl
KOMIUIEKCOHOMETPUH  (METAJUIOXPOMHBIC HMHAMKATOPHI), TPHHIMI HX JeHCTBHs; TpeOOBaHMS,
MPEABSBISAEMbIC K METAJUIOXPOMHBIM HHIUKATOPaM;

WHTEpPBAJl M3MEHEHUS OKPAaCKM HWHIUKATOPOB; NIPUMEPHI METALIOXPOMHBIX  HH-TUKATOPOB
(3prOXpOMOBBIiA YepHBI T. KCHIIEHOJIOBBIM OPAH)KEBBIN, MYPEKCH]T U JIp.). BEIO0p MeTammoXpoMHBIX
WHJIUKTOPOB.

Tutpant MEeToa, €ro MIPUTOTOBJICHHE, CTaHIapTH3AIIUS. Bunsl (IpreMsl)
KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUS - IPSIMOE, 0OpaTHOe, 3amecTuTeabHoe. OmMOKN MeTo1a, UX
MIPOUCXOXKACHHE, pacyueT, ycTpaHeHue. [[puMeHeHne KOMIIEKCOHOMETPUH.

Mepxypumempuueckoe mumposanue. CylIHOCTb MeETOJA. TUTpaHT MeETOAa, €ro
MPUTOTOBJIEHUE, cTaHAapTu3auus. Muaukaropsl Merona. [Ipumenenne MmepkypuMeTpuu.

Ocaoumenvnoe mumpoesanue.

CymHocTs MeToma. TpeOoBaHMsI, MPEABSABISEMbIE K pPEAKIHUSIM B METOAE OCaTUTEIBHOTO
tuTpoBaHus. Kiaccudukanus METONOB 1O TMPUPOJE peareHTa, B3aMMOJICHCTBYIOIIETO C
OnpeleNsieMbIMU  BEIIECTBAMM -  APIEHTOMETpHUS,  TUOLMAHATOMETPHUS,  MEPKYPOMETpHS,
rekcarmanodepparomMeTpus, cyiabpaTo-MeTpus, OapuMerpus. Buisl ocaguTeNbHOTO THUTPOBaHUS -
npsiMoe, obpatHoe. KpuBbie ocauTeNbHOTO TUTPOBAHUS, UX PacueT, MOCTpOeHUe, aHanu3. BrusHue
pa3nuYHbIX (PAaKTOPOB HA CKAYOK TUTPOBAHUS (KOHIIEHTPAIIMS PACTBOPOB PEAreHTOB, PACTBOPUMOCTH
ocajika " Jp.)



Wupukatopsl MeTOJa OCAAUTENBHOTO TUTPOBAHUSA: OCAJUTEIbHBIC. METAITIOXPOMHBIE,
a/IcOpOLIMOHHBIE. Y CIIOBHS TPUMEHEHHSI U BEIOOP a7ICOPOIIMOHHBIX HHIUKATOPOB.

Apzenmomempuueckoe mumpoeanue. CyniHoCTb MeTOJa. TUTPAHT, €ro MPUTrOTOBIEHUE"
cTaHfapTu3anus. PazHOBUIHOCTH METOJIOB apreHToMmeT-pun (Meton I'eun-Jlroccaka, Mopa, ®asinca-
®umepa-Xoaakosa, Doiibrapaa).

[IpuMeHeHne apreHTOMETPUH.

Tuoyuanamomempuueckoe mumpoganue. CyIHOCTH MeToja. THUTpPaHT MeETOJa, €ro
NPUTOTOBIICHHUE, cTaHaaptuiauus. HWuaumkatop wmeroma. [IpuMeHeHHE THOIMAaHATOMETPUYECKOTO
TUTPOBAHUSL.

Mepkypomemupuueckoe mumposanue. CyllHOCT, MeTOAa. TUTpaHT MeTona, €ro
MPUTOTOBIICHUS, cTaHAapTu3anus. Muaukatop merona. [IpuMenenne MepKypoMeTpun.

TI'excayuanogeppamomempuueckoe mumposanue. CyniHocTb MeToa. TUTpPAHT METOJa, €ro
MPUTOTOBJIICHUE, CTaHIapTH3anus. VHIWKANWS KOHEYHOW TOYKH THUTpoBaHUs. [IpuMmeHeHue
rekcanuranopeppaMeTpuu.

Cynvpamomempuueckoe mumposanue. CymHOCTH MeToJa. TUTPaHT MeETOAa, €ro
MPUTOTOBIICHUE, CcTaHmapTu3anus. Wuaukatoper Mertoma. Croco0d TMPOBEACHUS THTPOBAHUS.
[Ipumenenue cynbhaToMeTpun.

OmumOKM ocaTuTeNT-HOTO TUTPOBaHU. VX MpOUCX0XKIeHUEe, pacieT, yCTpaHEeHHE.

Tumposanue 6 He8OOHBIX CpeOax.

OrpannyeHre BO3MOYXHOCTEH METOJIOB THTPOBaHMs B HEBOAHBIX cpernax. CyIIHOCTh MeTona
KHACJIIOTHO-OCHOBHOTO THTPOBAHUS B HEBOJIHBIX Cpeax.

Krnaccudukarus pacTBOpHTeNCH, NPUMEHSIEMBIX B HEBOJHOM THTPOBAHHWH (TIPOTOHHBIEC,
amnpoOTOHHBIE). BimsHuMe TpUpoOABl pacTBOpHUTENss HAa CHIy  (KHCIOTHOCTh, OCHOBHOCTB)
pacTBOpPEHHOTO TMpoTonuTa (HUBenupytomee U auddepeHIupyomee AeHCTBUE PaCTBOPHUTEIICH,
IURJIEKTpUYECKas MPOHUIAeMOCTh pactBoputensi). [lomHoTa mnpoTekaHWs peakuuid B HEBOIHBIX
pactBopuTtenax. GakTopsl, onpenesstone BbI0op NPOTOTUTHUECKOTO PACTBOPUTEIIS.

[IpumeHeHHe KUCIOTHO-OCHOBHOTO THTPOBAaHMSI B HEBOJHBIX cpelax (ompeneseHue cialdbix
KHCJIOT, CJTA0bIX OCHOBAHUM).

6. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MHU

[Tpu u3yueHnn TEOPETHYECKOTO Kypca Ha JICKIUAX MIPEAyCMaTPUBACTCS 3aJI0’KEHNE MaTepHaia B
Buze npe3eHTanuu. OTAeabHbIE JIEKIUH W31aratoTCs 1Mo MPOOIEeMHON TEXHOJIOTHH.

Ha nexkuumsx wucHoip3yroTcs B KadecTBE JEMOHCTpPAlMOHHOrO Marepuana [lepmomuyeckas
cucrema sneMeHToB /. 1. MenneneeBa u psig Apyrux CpaBOYHBIX TAOIIHII.

[lpn wm3ydyeHUH CBOWMCTB OTIEIBHBIX XUMHUYECKHX COCIUHEHUH M XHMHYECKHX IIPOILIECCOB
IpeayCMaTPUBACTCS TIOCTAHOBKA JICKIIHOHHBIX IEMOHCTPALMOHHBIX OIBITOB.

HexoTtopble pa3fensl TEOPETHYECKOTO Kypca HM3y4aroTCsi C HCIOJIb30BAHUEM OIlepeKarouie
CaMOCTOSITEIILHON PabOTHI: CTYJICHTHI TOJIYYaloT 3a/laHNsl Ha 03HAKOMJICHHE C HOBBIM MaTEpHAaJIOM JI0
ero M3JI0KEHUS Ha JICKIIHSX.

Ilepen oudepenHOW JekHMed, Kak TNPaBUIIO, MPAKTUKYIOTCA «IETYYKH» IO MaTrepuaiy
OpeablayIiel JeKIMU. OTO TO03BOJISET OINpPENeNUTh CTENEeHb YCBOCHMS H3JI0KEHHOTO paHee
MaTepuaina. J{is Gojiee 0CHOBATEIbHON OLIEHKU YCBOSIEMOCTH TEOPETHUECKOTO MaTepuaa CTyIeHTaMH
UCTIOJIB3YIOTCS TECTHI, a TAK)Ke TPAJUIMOHHbIE NMUMCbMEHHbIE U YCTHBIE KOHTPOJbHBIE MEpPONPHUITHS
(KOJIIOKBUYMBI, KOHTPOJIbHBIE PAOOTHI).

IIpu npoxoxkaeHuu 1abOPaTOPHOTO MPAKTUKyMa CTYAEHTaM Ipeuiaraercss paboTaTh B MaJlbIX
rpymnmnax: yueOHas rpymnmna pa3ouBaercsi Ha HeCKOJIbKO HeOOJIbIINX IPYIIT — 10 2-3 YeloBeKa.

Kaxas rpynmna BbIMONHSAET 33/aHue (1a00paTopHBbIE OMBITHI) U3 Ja0OPATOPHOTO MPAKTUKYyMa
o o6meit u Heopranuyeckoit xuMuu. IIporecc BeIMOTHEHHS TaOOPATOPHBIX ONBITOB OCYIIECTBIISAETCS
Ha OCHOBE 0OMEHa MHEHHUU U BBIOOpA ONITUMAIIBHOTO ITyTH PEIICHUSI.

Ha ocHOBaHMM MOJyYEHHBIX JAaHHBIX MO BCEM OMNBITAM KaKIbI CTYJEHT 3aloJHsIEeT CBOM
na00paTOPHBIN JKypHaJ, I€ 3alUChIBAET PE3yJAbTaThl OINBITOB, HAOIIOAECHUS, COCTABIAET YpaBHEHUS



peaKHI/Iﬁ XUMHUYCCKHUX IMPOLECCOB, CCJIM HYXHO MPOU3BOAUT COOTBCTCTBYIOIIUC PACUCTLI u
pe3yAbTaThI MPEJICTABISAET B BUJIE TpapuuecKoi 3aBUCIMOCTH.

Ha cobecenoBanuu ¢ mpernogaBarelieM CTYISHT MPEACTaBISeT O(POPMIICHHBIH OTYET IO JaHHOM
nabopaTtopHoil paboTe ¥ OTBEYaeT Ha BOINPOCHI MPEMOJABATENS, CBSI3aHHBIC C METOIAMKON paloThl,
pe3yiapraTamMu U BbeIBogamu. Ilo psany pabor mpeaycmaTpuBaeTcs HPUMEHEHUE TECTOBOIO METOJA
«GaITUTHI.

I'pynmoBast paboTa B XMMUYECKOW J1TaOOpaTOpUH CTUMYIIUPYET COTIACOBAHHOE B3aUMOICHCTBHE
MCXKIAYy CTYACHTaMu, OTHOLICHUSA B3aMMHOU OTBE€TCTBECHHOCTHU n COTPYAHHUUCCTBA. HpI/I
(GOpMHPOBAHMH TPYIINT YYUTHIBACTCS J[BA NPHU3HAKA: CTEMEHb XWMHUYECKOH IMOATOTOBICHHOCTH
CTYJIEHTOB U XapaKTep MEXJIMYHOCTHBIX OTHOLIEHUM. B psAne ciydaeB CTyaeHTaM CaMHUM Ipeiaract
pa36I/ITI)C$I Ha rpynmibl, COCTaB KOTOPLIX BIIOCICACTBHU MOXCET KOPPEKTHUPOBATHCA JI IOBBILICHUA
KauecTBa pabOTHI.

B J'Ia60paTOpHOM MPAKTUKYME IpPU BBIMIOJIHCHUN OTACIbBHBIX OIIBITOB HCIHIOJB3YCTCA MCTO
npo0JIEeMHOTr0 OOy4YCeHHUs: CTYICHT TMOJydaeT 3aJaHue Ha XMMHUYECKUIl MpoIecc, METOAUKY KOTOPOTo
OH JIOJDKEH TMOJI00paTh CaMOCTOSATENILHO, HCXOIS W3 HUMEIOIIMXCS PEaKTHBOB, OOCYIUTh €€ ¢
MpennoaaBaTeCIEM U 3aTEM MMPUCTYIIUTH K €0 BBINIOJIHCHUIO.

7. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYHEHUA JJI51
CAMOCTOSTEJBHOM PABOTHI OB YYAIOIIIUXCS IO JUCIHUATIIMHE

JlexIMOHHBIE 3aHATHS TPOBOJATCSA |1 pa3 B HEHeN0 B 00beMe 2 4acOB BO BTOPOM CEMECTpeE.
JlaGopaTopHbIe 3aHATHS MPOBOIAT €XKEHEACIbHO B 00bemMe 2 yacoB B Hexaemto. Ilocie okoHuaHus
M3Y4YEHUS KaXIOW TEMBbI CTYACHTHI TPOXOJAT TECTHPOBAaHUE, COOECEIOBAHUE, BBITIOJIHSIIOT

KOHTPOJIBHBIC PAOOTHI.

7.1. IlepedeHb-y4eOHO-METOIUIECKOTO 00eCIIeueHUs U1 00yJIaIOMUXCs 0 TUCIUTIINHE:

1. 3onortoB IO.A. u ap. OcHoBbI aHaIuTHUEcKOU xumuu. — M.BIII, 2009. Kn.1.

2. llerpyxun O.M. AHanuTruyeckas XuMus. XUMUYECKHE METObI aHanu3a. — M.: Xumus,

2008.

7.2. Ykazanus ansi o0y4aronuxcs 1o OCBOCHUIO TUCITUILTUHBI

Taoauna 7.1.
CoaepikaHue caMOCTOATEIBLHOM PadOTHI 00y4YaIO U XCH
Homep Temvi/60npocul, evinocumble Ha Kon-¢o Dopmbt
pazoena camocmosmenbHoe uzyueHue wacos pabomut
(mempl)

1. Beenenue B AHAIIUTUYCCKYIO XUMUIO. 4 C06CCCI[0B8.HI/IC,




2. KauectBennsii ananu3. Kiraccudukanusi KaTHOHOB 4 cobecenoBanue,
1 aHMOHOB. [lepBas anasMTHYECKas TpyIIa KaTuo- TECTOBBIN
HOB. KOHTPOJIb

3. Bropas ananuTHyeckas TpyIia KaTHOHOB. 4 cobecenoBanue,
TECTOBBII
KOHTPOJIb

4. TpeThs aHaUTHYECKAS TPYITIA KATHOHOB. 6 co0eceioBaHue,
TECTOBBII
KOHTPOJIb

S. UeTBepTas aHaUTHYECKas TPYyIIa KAaTHOHOB. 4 cobecenoBaHue,
TECTOBBII
KOHTPOJIb

6. [IaTas aHanmuTHYecKas rpynna KaTHOHOB. 4 co0eceloBaHue,

TECTOBBIN KOH-

TPOJIb

1. [Ilecras aHanuTUYECKask TPYIIA KATHOHOB. 6 co0eceioBaHue,
TECTOBBII
KOHTPOJIb

8. AHNOHBI. AHaIIN3 pacTBOpPa HEM3BECTHOW COJIH. 6 co0eceioBaHue,
TECTOBBII
KOHTPOJIb

9. Kiaccudukaiyst MeTo10B KOJIMUECTBEHHOTO aHAJIHN3a. 6 cobeceioBaHue,
['paBuOMETpHUUECKH (BECOBOI) METO/ aHAIIH3A. TECTOBBIN
KOHTPOJIb

10.  |Turpumerpumueckuit  meronm  amammza.  Mertox 6 co0eceoBaHue,
KHCIIOTHO-OCHOBHOTO TUTpOBaHusA. MHIUWKAaTOphl B TECTOBBIN
METO/1€ KUCJIOTHO-OCHOBHOTO TUTPOBAHUSI. KOHTPOJIb

11. Merox okMCIMTENBHO-BOCCTAHOBHTEILHOTO TUTPO- 6 co0eceioBaHue,
BAHMSI. TECTOBBIN
KOHTPOJIb

12.  |Mertox ocaxaeHus 1 KOMIIIEKCOOOPA30BAHMSL. 6 cobeceoBaHue,
TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEJICTBA /UISI TEKYIEI'O KOHTPOJISI YCIIEBAEMOCTHU U
MPOMEXYTOYHOM ATTECTAIIUA

BOITPOCHI J1JIsA COBECEJOBAHUA

Yactp 2. AHAJIUTHYECKAS XUMHUSA
1. ITo xakum IpUHOUITIAM OG’BGI{I/IHHIOT BC€IICCTBA B aHAJIMTHYCCKHC I‘pyr[HBI? prHHOBBIC pCarcHThl U
I'pymibl KATHOHOB B KUCJIOTHO-OCHOBHOM MCTO/JIC aHAJIN3a.

2. CocTaBbTe CXeMbI JPOOHOTO M CUCTEMATUYECKOTO aHAJIN3a CMECH KATHOHOB: Pb%*, APF*, Fe®, Ni%*.
Hanummure ypaBHeHUs peakiuii 0OHapyXeHUS ITUX KATUOHOB (B MOJIEKYJISIPHON ¥ HOHHOU (hopMax).



3. MoHO 1 ieficTBUeM AMXpoMara Kanus B KUCIOH cpee okuciuth Fe2+ 1o Fe3+, AsO5 110
ASO43', Mn2+m0 Mn3(Q,", SO 2- no S4Q Z SO 2- o 82082'. Hamucate ypaBHEHUS! MPOTEKAIOMIUX
peakuuii ¢

MIOMOIIIBIO AJIEKTPOHHO-MOHHOTO METO/1a.

4. CocTaBbTe CXEMbI JPOOHOTO M CHCTEMATHYECKOrO aHaju3a cMecH KaTHOHOB: NHj ¥, Ca%*, Mn?*,
Hanumure ypaBHEHUs peakunii 0OHAPY)KEHUS ITUX KATHOHOB (B MOJICKYJISIPHOM U HIOHHOH (opMax).

5. CocTaBbTe CXeMbl APOOHOTO M CHCTEMATHYECKOro aHaIM3a cMecH KathoHoB: Agh, Cu?t, Fe’".
Hanumure ypaBHEHUs peakuuii 0OHAPY)KEHUS ITUX KATHOHOB (B MOJICKYJISIPHOW M HIOHHOH (opMax).

6. Cmecp cyxux coneid: Hurpar prytu (I), xmopun xpoma (III), HUTpaT HMHKA PacTBOPWIM B BOJE.
Kakne coenunenust OynyT B ocajke, Kakue HMOHBI OyayT B pactBope? CocTaBbTe CXeMy aHAIIN3a,
YpaBHEHUs peakiuil B MOHHOM BUJAE I DPAa3/EiCHMs, PAacCTBOPEHMsI OOpa3yloIUXCS OCaTKOB U
0OHapyXeHHUsI PUCYTCTBYIOIINX B paCTBOPE KATHOHOB.

7. COCTaBBTC YpaBHCHHA peaKHI/Iﬁ B MOHHOM BHJC, MPOUCXOAAINNEC TTPU I[CI\/'ICTBI/II/I noauga Kajiusd Ha
pactBop, conepskamuii: a) Bi(NO3)s, 6) CuCly, 8) NazHASOa.

8. Cmech cyxux coueil: HuTpar cepedpa, Hurpar prytu (I1), xmopun xpoma (III), HuTpar Mmapranma
(IT), muTpaT cBHHIA pacTBOpuUiu B Boje. Kakue coeauHeHust OyayT B Oocajke, KaKue MOHBI OyayT B
pactBope? CocTaBbTe CXeMy XOJa aHajn3a, ypaBHEHUS PEaKIHil B MOHHOM BHJE JJS pa3/eseHMUs,
pacTBopeHus: 00pa3yoIuXcs 0CaAKOB U 00HAPY EHUSI TPUCYTCTBYIOLIUX B CMECH KATHOHOB.

9. Cmech cyxmx coiieii: HATpaT cepedpa, xmopun Oapust, HuTpar xpoma (III), xmopun cypsmsr (I11)
pactBopuiu B Boje. Kakue coenunenus OyayT B ocasike, Kakue HOHbI OyayT B pactBope? CocraBbTe
CXEMy aHallu3a, ypaBHEHUs peaklHil B MOHHOM BHJE Ui pa3/eleHus, paCTBOPEHUs 00pa3yOLINXCs
0CaJIKOB U OOHAPYXEHUS IPUCYTCTBYIOLINX B CMECH KATHOHOB.

10. CocraBbpTe ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEAKIMH 3JIEKTPOHHO-UOHHBIM
METOJIOM, €CJIH Ha PacTBOpP, COJACPKAIIHK a) MOHBI Cr®, moneiicTBOBATH MEPOKCUIOM BOJOPOJA B
IIEJIOYHOM cpefie, 0) HOHBI Cr207 2 HojeiicTBOBaTH MIEPOKCUIOM BOJIOPOJIa B KUCIIOH Cpelie.

11. Cmech cyxux coseit: cynbdaT Kaaus (HEA0CTATOK), XJIOPUl aMMOHUS, HUTPAT CTPOHIIMS, XJIOPHUT
KaJIbIIMS, XJIOPHUI Oapusi pacTBOpUiIK B Bojie. Kakue coeauueHus OyayT B 0cajke, KaKhue HOHBI OyIyT B
pactBope? CocTaBbTe CXeMy XOJa aHalli3a, YPaBHEHUs pPEaKIWii B HOHHOM BHUJE Da3JIelCHUs,
pacTBOPEHUs 0OPA3YIOIIUXCS OCAIKOB ¥ OOHAPYKEHUS MPUCYTCTBYIOIINUX B CMECH KATHOHOB.

12. Cmech cyxux coneit: cynbhaT Kajaus, XJIOpUJ aMMOHHS, HUTPAT CTPOHIUSA, XJOPHJI KabIUs,
xymopup Oapus pactBopuiu B Boje. Kakue coeauHenust OyAyT B oOcajke, Kakue HOHBI OyIyT B
pactBope? CocTaBpTe CXeMy XOJa aHaiu3a, YpaBHEHHUS pEakiii B HOHHOM BHUJE pa3J/ieleHUs,
pacTBopeHus: 00pa3yoIUXCS 0CAAKOB U 0OHAPYKEHUSI TPUCYTCTBYIOLIUX B CMECH KATHOHOB.

13. Cmecsk cyxux comneit: kapoonat kanus, ximopun xpoma (III), xmopun xenesa (I11), mutpar meau (11)
pactBopuiu B Boje. Kakue coenmunenus: OyayT B ocajke, Kakue HOHBI OyayT B pacTtBope? CocTaBbTe
CXEMy aHajn3a, YpaBHEHHsS pPEaKlIUid B HOHHOM BHJE pa3lClICHHUS, PACTBOPCHHS OOpa3yHOLIHXCS
0CaJIKOB U OOHAPYKEHUS MPUCYTCTBYIOIIUX B CMECH KATHOHOB U AaHHOHOB.

14. Cwmecwp cyxux coneii: xnopua cypbmbl (I1l), HuTpar Bucmyra, mutpar cBunua (1), xmopun
mapranua (1), xmopun meau (II) pactBopunu B Boge. Kakue coenunenust OyayT B ocajike, Kakie HOHbI
Oynyr B pactBope? CocTaBbTe CXeMy XOJla aHalu3a M YpaBHEHMs peaklUil B HOHHOM BHJE
pas3zesneHus, pacTBOPEHHs OOpa3yIOIIMXCS OCaJKOB U OOHapYy)KEHUs NPUCYTCTBYIOIIMX B CMECH
KaTHOHOB.

15. PaccuuraTh KOHCTaHTy TuAposn3a, cteneHb ruaposusza u pH B 0,09 M pacrtBope Opommuna
aMMoHUs. BeiBeaure GpopmyIisl Ui pacyera.

16. B 12 n Boas! pactBopuiu 0,01 r Opomuna kamus u npubasuan 1 ma 0,1 M pactBopa HUTpaTta
cepebpa. byzaer mu 06pa3oBBIBaTECS 0caoK Opomua cepedpa?



17. PaccuuTarh MOJIIPHYIO paCTBOPHUMOCTb (MOJIB/JT) 1 MACCOBYIO pacTBOPUMOCTSH (T/11) hocdara
6apus B 0,025 M pactBope docdaTa HaTpus.

18. OOpazyercs 1 0caiok Cyiab(aTa CBUHIIA, €CIHM K HACHIIIICHHOMY PacTBOPY XJIOpHUIa CBHHIIA
npubaBuTh paBHbI 00beM 0,2 M pacTBOpa CEpHOI KUCIOTHI.

19. Beimazer nu ocanok cynbgata 6apus, eciu cmemars 0,15 mut 0,1 M pactBopa cynbdara HaTpus u
2 mi1 0,001 M pactBopa xiopuma 6apus?

20. Paccuurath CKOJIbKO MOJieH cepebpa HaxoauTcst B 500 MII HACBIIIIEHHOTO pacTBOpa XpoMara
cepeOpa.

21. PaccuuTaTh MOJISIPHYIO (MOJIB/JT) U MaCCOBYIO (T/JT) paCTBOPUMOCTH CYJb(aTa KabIlusl.

22. Yemy paBHa KOHIIEHTpaius HOHOB Bojopoaa B 0,05 M pactBope Gen3oiiHON kuciaoTe? Bo
ckoJbko pa3 npucyrcteue 0,1 M OeH3oaTa HaTpusi HOHWKAET 3Ty KOHLIEHTPALHUIO?

23. Oo0pasyertcst 1 ocaiok cyibharta cTpoHIms, eciim k 0,2 M pacTBopy XJI0pUaa CTPOHIIHS
puOaBUTh paBHBIN 00BEM Cynb(aTa Kalblus?

24. PaccunTtaiiTe MPOU3BEICHHE PACTBOPUMOCTH CBEXeoCakeHHOro ruapokcuaa maraus Mg(OH)a,
ecm B 500 MIT €ro HACBIIIEHHOTO pacTBOpa coxepkutcs 1,55-1072 1 9T0T0 CoenmHeHNs.

Otset: 6,01-107%0.

25. Kakas macca cBuHIA (B T') COJICPIKUTCS B 1 JT HACKIIIEHHOTO BOJHOTO pacTBOpa Cyiib(ara CBUHIA
PbSOy4, eciu ero mpousBeneHne pacTBOPUMOCTH paBHO 1,6-10-8.

Orser: 2,61-107.
26. Cxousibko rpamMoB (ocdara 6apus pactBoputcs B 100 mi 0,2 M pactBopa docdara HaTpus?

27. byner nu o6pa3oBbIBaTh 0CcaloK cyib(dara kaimbius, ecim kK 0,1 M pacTBopy XJopuaa KajdbIHs
n006aBUTh paBHBIN 006eM 0,1 M pacTBOpa cepHON KHCIOTHI?

28. B 1 1 Bogsl pactBopsiercs 0,04892 r itionata cepedpa. Paccuurats 1P fiomara cepedpa.

29. K 20 mn 0,1 M pactBopa ykcycHoi kucioTel no6aBuian 40 mu 0,05 M pactBopa rumpokcuaa
ammoHus. Paccunrats pH momyueHHOTrO pactBopa.

30. PaccunTaTh KOHIIEHTpALMIO HOHOB BOJIopoa, pH, ctenens nuccormaruu B pacteope 0,2 M
YKCYCHOM KHCJIOTHI.

31. Paccuwmraiite pH Bogroro 0,36%-ro pacteopa xmopoBogopoanoit kucinorel HCI. ITnotHOCTE
pacTBOpa NPUHATH PABHOM €UHUIIE.

Ortser: 1,09.

32. Paccuuraiite pH Bomnoro 0,33-%ro pactBopa azotHoit kuciotel HNOs. [TnotHOCTE pacTBOpa
MIPUHATH PaBHOM €IUHUIIE.

Ortser: 1,35.

Ilpumepnulit Komniekm 3a0aHuill 014 KOHMPOJIbHBIX PAdOm

KadvecTBeHHbIi aHAIM3
Tema: BerunciaeHns B aHAJIUTHYECKON XUMHUH. YyBCTBUTEIbHOCTh AHAJTUTHYECKHX
peaknuii. Crioco0bl BbIpaKeHUs1 KOHIEHTPAIlUM PACTBOPOB
Bapuanr 1
1. McrunHoe 3HaueHHe macchl ocaaka paBHo 1,3458 r. [Ipu mu3mMepeHHH MOJIY4YE€HO 3HAYEHHE
1,3582. OnpenenuTs aOCOTIOTHYIO U OTHOCHTEIBHYIO IMOTPEIIHOCTh U3MEPEHUSL.



2. llpenenbHoe pa3OaBiIeHUE WOHOB ATIOMHUHHS MPH MUKPOKPHUCTAIIOCKOITMYECKOM OTKPBITUU
paBHo 150 000 mur/r, MUHUMaNBHBIH 00BEM HccienyeMoro pactBopa paseH 0,06 mi. Bwramciautsb
OTKPBIBAEMbI MHHUMYM.

3. B xakom oObemMe BO/IbI HAJI0 paCTBOPUTH 2 MOJIb THAPOKCHIA HATPHS, YTOOBI MOIyduTh 20-%
pactBop?

4. Cxonbko MuimmiiuTpoB 0,2 M pacTBOpa MOKHO HPUTOTOBUTH M3 250 M1 pacTBOpa COJITHOM
KHCIoThI, uMerorero Tutp 0,03650 r/mn?

5. CKOIBKO TpaMMOB AMXpoOMara Kauus Haao B3aTh s mpurotoBiieHus 200 mur pactBopa,
umetomero tatp 0,004904 r/mi, eciau 3TOT pacTBOP HCIIOJIB3YIOT KaK OKUCIIATENH?

Bapuant 2

1. Onpenenutb OTHOCUTEIBHYIO TIOTPEITHOCTh U3MEPEHUsI MaccoBOM 1oy (B %) cephl B yrie,
ecii BMecTo 3,12 % momygeno 3,05 %.

2. llpenenvsHOE pa3baBieHHE MOHOB Kaibls B pacTBope paBHO 50 000 Mi/r, MHUHUMAbHBIA
00BeEM pacTBOpa, HEOOXOIMMBIN TSI OTKPBITHSI HOHOB KaJIBITUS JCHCTBUEM OKcallaTa aMMOHHUS, PaBEeH
0,03 mu1. BBIYHCIUTD OTKPBIBAEMBI MUHUMYM.

3. B 270 mx Boas! pactBopeno 30 r xyopuaa Hatpusi. KakoBa maccoBast JI0Jiss paCTBOPEHHOTO
BemiectBa (B %)?

4. CKoJIbKO IpaMMOB MEpMaHraHaTa Kajaus HaJo B3ATh Jyisl ipurotoBieHus 2 i 0,5 H pacTBopa,
€CJIM JAHHBIA pacTBOP UCMOJIB3YIOT B KUCIION cpene?

5. Paccuntarh TUTp W HOPMAJBHYIO KOHIIEHTPAIMIO pacTBopa conbl, ecimu B 250 M1 BOJBI
pactBopmim 5,3 T 6e3BoHON NaxCOa.

Tema: 3aKkoH qeliCTBHSI Mace KAK OCHOBA KA4YeCTBEHHOT0 aHAJIHN3a

Bapuanr 1

1. Berunciuth koHneHTparuio noHoB H+ u CN- B 0,1 m pactBope, eciiu Knen = 7,2-10-10.

2. BoruncnuTh HOHHYIO cuiy U aktuBHOCTH noHOB Na® u Cl™ B 0,01 m pacteope NaCl.

3. CKOJBKO MOJICH YKCYCHOM KHCJIOTHI ciieyeT 100aBuTh K 1 1 1 H pacTBOpa amerara HaTpus,
YTOOBI PacTBOP CTal HEUTPAITBLHBIM?

4. Onpenenuts pH OydepHoro pactBopa, comepxamero 1,1 M ruapokcuna ammonus u 1,1 m
XJIOpUJIa aMMOHUSL.

5. Beruucnoute npousBeaeHue pactBopumMocT xpomara cepedbpa AgoCrOs, 3Has , uro B 100 M
HachIIeHHOro pactBopa ero coaepxkurcs 0,002156 r.

6. OnpenenuTh KOHCTAHTY M CTENEHb IMApoJin3a coiu (ocdara Kaius 1Mo TpeThell CTYNEHH U
pH 0,12 m pactBOpa 3TO# COMH.

Bapuanr 2

1. Beruuciuth crenens nonn3zanuu 0,1 m pactBopa HCN.

2. CKOJIbKO MOJICH KPUCTANTMYECKOTO arerara Kaims Heooxoaumo pactBoputh B 100 mur 0,0375
M pacTBOpa YKCYCHOM KHCIOTHI, 4TOOBI noyunuTs pH pacTBopa, paBHslii 5,437

3. BbluncnuTh pacTBOPUMOCTH OKCaaTa KajabIusl, €CII MIPOU3BEICHNE PACTBOPUMOCTH €T
pPaBHO 2,57-10°,

4. bydepnas cucrema coaepxut 0,1 M wmypaBpuHOM kuciotsl u 0,1 M popmuara kamus.
Onpenenuts pH.

5. Paccuurarh crenenp ruaponusa coiu nepoit ctynenu u pH 0,02 H pactBopa cymbdua
ammonust (NHa)2S.

6. Kak mosiHO OymeT ocaxIeH XpoMaT-HoH B BHae XxpoMmata cBuHIiia POCrO4 k MmomeHTy
BBITIJICHUA OCaJiKa cynb(dara cBUHIIA?

Tema: OKuCINTENbHO-BOCCTAHOBHUTEIbHBIE (PEI0KC) MPoLecchl
Bapuanr 1

1. K pactBopy, coaepxaiemy uoHsl |-, NOy, S2-, no6asunu xnopHo#t Boabl. Kakue nzmMenenus
MOKHO HaOmroaTh? Hanmucath ypaBHeHUs peakiuii 1 000CHOBAThH HapaBleHUE UX (Cpeaa Kucias).

2. PaccuutaTh peoKc-TOTEHIMA TIepMaHraHaT-uoHOB MpH KoHueHTparusx [MnO4] = 0,1
Moutb/1, [Mn?*] = 0,01 moms/n 1 ipu pH pacTtBOpa, paBHOM 7.



3. Hanimcatp ypaBHeHue u moao0pars KO3(Q(GUIIHMEHTH pEaKIMi OKUCICHUS CYIb(QHIa MBIIIbSIKA
As;S3 KOHIEHTpUpOBaHHOW a30THOHM Kuciotoii HNOs, koTopas mpu 3TOM NpeBpalaeTcs B OKCHJ
azora NOs..

4. MoxHo u cyibdat xpoma Cra(SOs)s okucauth azotHo# kucnoroit HNO3z B HoCro07?

5. Hanmcatp ypaBHEHHE peakiuu U 1oa00paTh KOAPPHUIIMEHTHI Mpoliecca OKUCICHHS CYIb(ua
xKene3a pa30aBIeHHBIM PaCTBOPOM a30THOM KHUCIIOTHI, €CiIM MPOoAYKTHI peakiuu Fe3+, S, NO u H:0.

Bapuant 2

1. B kakoM HampaBJIeHUU OyIeT MPOTEKaTh PEAKIIHs, €CIIM CMEIIaTh PaBHbIE 00BEMBI PACTBOPOB
coJiei oJMHaKOBBIX KoHIeHTpauui (1 monb/m) xnopuna xenesa (I1I) u xnopuna xenesa (1), xmopuna
osoBa (IV) u xmopuna osoa (l1).

2. BberuuciuTh pefokc-noTeHIHal B pacTBope, B KotopoMm coaepkutcss [MnO4] = 1 mouns/n,
[Mn?*] = 1 mons/m u [H*] = 10 moss/m.

3. Hammcarp ypaBHeHUE peakiuu mnepokcuaa Bogopoaa HoO» ¢ Cr3+ B menouHoit cpene.
[Tono6pate kodhPuMenTsI, cuntas, 9yro Cr3+ — CrO42.

4. MosHo 11 ipoBecTH peaximio okucnerns Cra(SOs)s B Cro07, neitctBys (NH4)2S20s8?

5. Hamucate ypaBHeHHMe peakuuu okucieHus maseneBoi kucioTsl H2C204:2H20 pactBopom
MepMaHTaHaTa KaJusl.

Tema: Komiuiekcoo0pazoBanue
Bapuanr 1

1. Onpenenuts KOHIGHTparuio HoHOB ZN2+, NH3 1 creneHns HOHHU3AIMKM KOMIUIEKCHOTO HOHA B
1 m pactBope comu [Zn(NH3)4]Clo>.

2. Paccuuraiite, oOpasyercs u ocanok FeS, ecim k 0,2 M pacTBOpY KOMIUIEKCHOTO COCTMHEHUS
cocraBa K4[Fe(CN)s] no6aButh paBubIit 006eM 0,02 M pactBopa NasS.

3.Ckonpko rpammoB AQCI pactBoputcs B 1 1 1 M pactBopa ammmaka?

4. KakoBa HavyayibHas KoHIEHTpanus (MoJib/s1) pactBopa KCN, B 2 MJI KOTOPOTO pacTBOPHIIH
18,8 mr 6pomua cepebpa u mpu 3ToM obpazoBaics koMmiuiekcHbii HoH [Ag(CN)2]-?

5. Ipowusoiiger nau paspyiienne koMmiiekca, eciau k 0,2 M pactBopy conu cocraBa Na[AgS203]
NPUWINTE paBHBI 006eM 0,2 M pacTBopa noauaa kanus? OTBET MOATBEPAUTE PaCUETOM.

Bapuanr 2

1. K 0,2 m pactBopy CuSOs nobGaBwim paBHBIM 00beM 2 M pacTBOpa aMMHUaka. BbIYHCINUTH
KOHIIeHTpauio uoHa CU?*, eciM cyuTaTh, 4YTO B PacTBOPEe OOpPA3YIOTCS KOMIUIEKCHBIE HOHbI
[Cu(NHz3)4]2+.

2. O6pasyercs 1u ocamok cyiabduaa kaamus, ecid K pactsopy 0,1 m Kz[Cd(CN)s] mobaButh
cynb(HI-NOH, KOHIIEHTPAIHUS KOTOporo cocTapiser 2-10° momn/n?

3. Beruncnuth HavanbHYI KOHIICHTPAIUIO (MOJIB/JT) aMMHaKa, HEOOXOIMMYIO JIJIsi paCTBOPEHUS
2,86 mr AgCl, naxoasierocsi B 2 MJ1 BOJIBI.

4. Boraucnuth pactBopumoctb ZN(OH)2 B 1 11 1 M pactBopa NHs3, eciu B pactBope 00pa3yrorcs
TOJILKO KOMILIEKCHBIE HOHBI [Zn(NH3)a]2+.

5. Berumcaute pactBopumocth (Monb/m) Ni(OH)2 B 1 1 0,05 m pacrBopa amMmuaka, e€ciiu
o0pasyrorcst ToJibKo KoMiuiekcHbie HOHbI [Ni(NH3)e]2+.

KonuvecTBeHHbII aHAIM3
Tema: I'paBuMeTpHYeCKHH aHAIU3
Bapuanr 1

1. Cxonbko MumnTpoB 10 %-Hoili consiHo# kucnoTsl (p = 1,049) TpebyeTcs s pacTBOpeHHUs
0,7500 r BaCO3?

2. Ckonbko rpammoB BaSOs nepeiiner B pactBop npu npombiBanuu ocaaka 200 mu (0,2 1)
TUCTUIUTHPOBAHHOM BOIBI?

3. Kakyro HaBecKy HUTpaTa cepedpa HEOOXOIMMO B3ATh JJIsl aHAJIN3a COJIepKaHUs cepedpa, ecliu
ero ocaxaart B Bune AgCI?

4. Kaxoit o6bem 1,5 H HCI ¢ 200 %-upiM n30bITKOM nOTpeOyeTcs, uToObl pactBoputh 0,2 T
xenesa?

5. CKOJNBKO IUTPOB BOJBI MOTPEOYETCs ANl PacTBOPEHHs] NMPU KOMHATHOW TemmepaTrype 3 T
BaCOg, ecnu npousBeieHNe pacCTBOPUMOCTH 3TOM conr paBHO 8,1¢10-97



Bapuanr 2

1. PaccuuTarh, CKOJBKO MUUIHJIMTPOB 2 H PAacTBOpa CEPHOW KUCIOTHI HAJI0 B3STh VIS
ocaxaenus 6apus u3 HaBecku 0,5234 r BaCl2+2H>0.

2. Cxonbko rpammoB BaSOs nepeiiner B pactBop npu npombiBanuu ocanka 200 mut (0,2 i)
KHUAKOCTH, conepxkaieit 10 Mosb cepHOit KHCIOTHI?

3. Berunciute HaBecky kapOonara kanbius CaCOz, HeoOxoauMyro i mosrydenus ocaaka CaO
maccoit 0,3 .

4. Kakoii 00bem pactBopa, cogepxkamiero 200 r HoSO4 B 1 11, cneyet B3siTh, YTOOBI paCTBOPHTH
0,5 r uuka?

5.KakoBa Oyzer noreps ot pactBopumoctu BaSO4 B 200 Mt pactBopa mpu ocaxaeHUH Oapus
n306rTKOM H2SO4 B 0,001 Mois/n?

Tema: Turpumerpuuecknii (00beMHbIH) aHAIU3
Bapuanr 1

1. B 250 mx Bomsr pactBopwim 0,3180 r xmopuaa Harpus. PaccuntaTh THTP W HOPMAIBHYIO
KOHIICHTPAIIMIO TOJYYeHHOTO pacTBOPA.

2. 20 M1 pacTBOpa XJIOpHUAA KaJlusl HEM3BECTHOM KOHIIEHTpaIuu pearupyet ¢ 23,53 vt 0,02000 1
pacTtBopa HUTpaTa cepedpa. OnpenenuTh HOPMaIbHYIO KOHIIEHTPAIHS XJIOPUIA KaJIHsl.

3. Bpramcnnth, CKOJBKO TPaMMOB THIPOKCHIIA HATPHUS COJIEPKAIIOCH B PACTBOPE, €CIH Ha
TUTpOBaHMe ero m3pacxomoBano 24,35 mi 0,1020 u pactBopa H2SO4.

4. Ha HeWTpamm3amnuio pactBopa, coaepxkamniero 0,5 r kayctuueckoit cojiel, m3pacxogoBano 20
M 0,5 M pactBopa HCI. Beraucnuts MmaccoByro oo (%) NaOH B o6pasrtie.

5. Omnpenenuth TUP PacTBOPA YKCYCHOM KHUCIIOTHI, €CIM Ha TUTPOBAHKE STOTO pacTBOpa
n3pacxoaoBado 27,65 mut NaOH, tutp kotoporo cocrasiser 0,004140 r/mi.

Bapuanr 2

1. K 550 mn 0,125 m pactBopa HCI npubasmm 50 mi pactBopa HCI ¢ tutpom 0,02370 1/mut.
Boruncnuth HOpMaibHYI0 KOHIEHTPALUIO U TUTP MOJy4EHHOTO pacTBOpa.

2. 0,3015 r maBeneBoi kuciotel HoC204:-2H20 pactBopmmm B 50 mi Boasl. Ha tutpoBanue
MOJIy4eHHOTO pacTBopa momuio 17,81 mu pactBopa runpokcuia Hatpus. OnpenenuTb KOHIEHTPALUIO
pactBopa NaOH.

3.Hagmecka cynsduna Hatpus B 1,9525 r pactBopena B MmepHoit kosioe Ha 250 mu. K 20 mi1 aToro
pactBopa nprmto 40 mut 0,168 H pacTBOpa ona. Ha TupoBanue n30bITKa ona u3pacxoaosano 41,25
w1 0,09520 1 pacTBOpa THOCY/Ib(aTa HaTpus. Berarcants MaccoByro 100 (B %) Na2SB obpasiie.

4. Kakyro HaBeCKy SIHTApHOM KHUCIOTHI Ha/I0 B3STh ISl YCTAHOBKHU TUTpa npubausutensHo 0,4 H
NaOHwmeronoM OTHenbHOM HABECKH, YTOOBI HAa TUTPOBAHHME MPHUTOTOBIEHHBIX M3 HUX PAacTBOPOB
pacxooBanoch He 6osee 20 MIT yCTaHABIIMBAEMOIO pacTBopa?

5. HaBecky cepebpsinoro crutaBa B 1,3516 © pactBopunun B HNO3 u pactBop pazbaBuiu 10
oobema 200 mi. Ha tutpoBanme 15 mia pactBopa motpedoBasiock 17,36 ma 0,05000 m pactBopa
NHsSCN. Berarciuth MaccoByro 1010 (B %) cepedpa B cruiase.

Tema: Meroa KHCI0THO-OCHOBHOI'0 TUTPOBAHMA
Bapuanr 1

1. Ckonbko rpammoB H2C204:2H20 Hago B3aTh Ui yctaHoBkM THTpa 1 H pactBopa KOH
METOJIOM OT/AEIbHBIX HABECOK, YTOObI Ha TUTPOBAHHE MOJYYEHHBIX PACTBOPOB PACcX0JI0BAJIOCH OKOJIO
25 MJ1 yCTaHaBIMBAEeMOTO pacTBopa?

2. Ha tutpoBanue pactBopa, conepxkamiero 3,1580 r TexHuyeckoro THAPOKCHAA Kamus,
u3pacxonoano27,45 mi 1,9655 u pactBopa HCI. Beraucnute maccoByro noro (B %) KOH B o6pasie.

3.K 50 miu1 0,1 1 HCOOH npu6asneno 40 min 0,1 m pactBopa NaOH . Uemy pasen pH cmecu?

4. HaBecka mpamopa B 0,2834 1 pactBopena B 30 mu 0,3933 u pacrBopa HCI. Ha TurpoBanue
n30bITKA KUCIOTH U3pacxogoBaHo 14,10 ma 0,4409 u pactBopa NaOH. Berunciauts MaccoByro 70510
(B %) mpumeceii B o0pasiie.

5. Beruncnute nHAMKaTopHYIo omnoOKy TuTpoBanus 0,1 M mypaBeuHoii kucaotst HCOOH 0,1 M
pactBopom NaOH ¢ metunoBsiM oparkeBsiM (pT=4).



Bapuanr 2

1. Kakyioo HaBecky O€3BOJHOW COJM HYXHO B3iTh, 4TOOBl Ha ee TtuTpoBanue 10 CO:
pacxomoBanoch 0b1 20 Ma 0,1 1 HCI?

2. Ckonpko rpammoB HxSO4 comepxutcst B pacTBope, eciu Ha HedTpanu3anuio 25 Mil ero
tpebyercs 24,17 mn NaOH, umeromero tutp 0,004085 r/mn?

3. Paccuurats ckauok tutpoBanus 0,1 m pactBopa NaOH 0,1 u pactBopom HCI B mpenemax
Mexay HemocTaTtkoM u M30bITKOM B 0,1 % ot sxBHBaneHTHOTO Kommdectsa HCI.

4. HaBecka CBeXeMEepeKpUCTAIUITM30BAHHON IaBeneBoil kucioTel B 1,3455 r pactBopena B
MepHoi konbe Ha 250 mu. Ha turpoBanme 20 mu 0,09768 m NaOH pacxomyercs 22,88 wmur
IIPUTOTOBJIEHHOTO pacTBOpa. Jloka3arh, UTO KPUCTAJUIOIMAPAT LIABEJIEBOM KUCIOTHI KPUCTAIIIN3YETCS
C IByMSI MOJIEKYJIaMU BO/IBL.

5. Paccunrate mHauKatopHyto omuOKy tutpoBanus 0,1 m pactBopa HCI 0,1 m pactBopom
NaOH c ¢enondranennom (pT=9).

Tema: MeToab! peloOKCUMETPUH
Bapuanr 1

1. BBIYHCIUTH KOHCTAHTY paBHOBECHs peaknuu okuciacHus cyiabdara xemeza (1) FeSOs
nepmanranatoM kams KMnOy

2. Ckompko T kpuctamtoruapata okcamara ammouus (NH4)2C204 HyXHO OTBeCHTH, YTOOBI
npurotoButh 500 mut 0,1 H pacTBOpa ero?

3. BerumcnuTth HaBecKy TexHudeckoro cymbdura Harpust NaxSOsz mo ciemyronmM TaHHBIM:
coJiep;kaHue ero B oopasue 46 %, mepHas koyi6a Ha 250 M1, 171 TUTPOBAHUS B3SITO 25 MJI pacTBOpa, B
oropetky Ha 50 M Hanut 0,05200 H pacTBOp mepmanranata kamust KMnOg.

4. Ha aHanu3 MOCTYNWJI TEXHWYECKUW WOJ, MMEromui 25 % HEOKUCISIOMMUXCS TpPHUMECeH.
Paccunrtare HaBecKy 1o/1a, KOTOPYIO MOXHO B3BECHTH JJIsl aHaym3a, eciau 0,1 H pacTBOp THOCYNIbdaTa
Hatpust NaxS203 Ob11 HAKUT B OIOpETKY Ha 25 ML

5. Onpenenuth MaccoByio 1010 (B %) cynbhuaa HaTpus B oOpasue, eciu HaBecky B 4,2000 r
pactBopwin B MepHOU kosoe Ha 500 mur u k 25 mut ero nmpunuiau 50 ma 0,2000 H pacTtBOpa #ona.
N36p1TouHBIHM fon orTrTpoBas 46,06 Mt Tocybdara Hatpus NaxS203 (K=1,234 x 0,1 H).

Bapuanr 2

1. OnpenenuTs KOHCTAHTY PAaBHOBECUS peaKlIMU B3aUMOJIEHCTBHS oa u cepoBoaopoaa HeS.

2. JIns ycTaHOBJICHHS] KOHIICHTPAI[MU PACcTBOpA MEepMaHraHaTa Kajausi HeoOX0JMMO MPUTOTOBUTD
100 mu1 0,1 1 pactBopa okcanara HaTpus Na2C204. CKOIBKO TPaMMOB 3TOM COJIM TPEOYETCS OTBECHUTDH?

3. Omnpenenute MaccoByro A0JI0 (B %) aKTUBHOTO XJIOpAa, €CIM HaBecka OelMMIIbHON M3BECTU B
0,2004 T pactBopeHa B Bojie U k pactBopy aAobaBmwiu KI nu HoSOs. BeimenuBmmiics 1o OTTUTPOBaH
20,04 mi 0,1000 1 pactBopa THOCYNb(haTa HaTpus NaxS20s.

4. HaBecky pyasl B 0,2060 r oOpaboTaii KOHIIEHTPHUPOBAHHOM XJIOPOBOJOPOIHON KHCIOTOM.
XJ0p, KOTOpbId 00pa3oBayics MPU HArpeBaHUM BO BPEMsI PEaKIUU, MOTJIOTHUIM PACTBOPOM HOIHIA
kanusi. Bepgenusmmiics on ortutpoBanu 0,05200 H pacTtBopoM THOCYNb(aTa HATpHs, 3aTpaTuB 42,53
1. Onpenenuts MaccoByo 1010 (B %) okcuaa mapranna (1V) MnOz B 310t pyse.

5. OnpenenuTs TUTP pacTBOpa ioAa MO cepe, eclud Ha TUTPOBaHHME Houuio 7,82 MJ pacTBopa
1ona; HaBecka HopManu, conepsxkaieit 0,02 % cepsl, paBHa 0,8530 1.

Tema: MeToabl ocaxIeHnss H KOMILUIEKCO00pa30BaHUsA

Bapuanr 1

1. KakuMm ycia0BHSM JAOJKHBI OTBEYATh PEaKIUH, UCTIONb3YeMbIE B METOIE OCAKIACHUS?

2. N3 naBecku NaCl npurotoBuian pactBop B kosbe emkocTbio 500 mu. K 25 mu1 noigydeHHOTo
pactBopa npuiauian 50 mi 0,1 1 pactBopa ponanuna. Kakosa nomkna ObiTh HaBecka NaCl ?

3. K pactBopy 0,2266 1 BemiecTa, cojepxariero xjiaop, npudasmwim 30 ma 0,1121 H pactBOpa
AgNOg, a 3atem u36bITok AgNO3 ortutpoBanu 0,50 mn 0,1158 u pactBopa NH4SCN. Paccuurath
MPOIIEHT 0 MAcce XJIopa B aHATM3UPYEMOM BEIIECTBE.

4.PaccunraiiTe, CKOJIBKO IpaMMOB TpuiioHa b motpedyercs ans npurotoBienus 250 miu 0,05 H
pacTBopa.



5. PaccuntaTh KOHIEHTpAIMIO MI*3KB/I MarHus B Boje, eciau npu tutpoBaHuu 100 mi BoabI
TpuJIOHOM b ¢ XpoMoreHoMm 4epHbIM /10 cuHel okpacku nouwio 19,20 mut 0,1012 v pacTBOpa TpriloHa
b.

Bapuanr 2

1. B yem 3axirouaercst CyniHocTh Metoaa Mopa u @oinbrapaa?

2. Paccunraiite HaBecky NaCl, utoOsr mpuroroButs 250 ma 0,05 H pacTBOpa, HEOOXOIMMOTO
st yctanoBkH TUTpa pactBopa AgNOs.

3. Ckonpro mummmmutpoB 0,05000 # AgNOs moiiner Ha TuTpoBanue 20 M pacTBopa,
noxydeHHoro pactopenrem 0,1052 r NaCl B Boae?

4. Jlns onpenencHus Kaiablusd u marHus B3sto 2,0850 r MmHEpana W pacTBOPEHO B MEPHOU
konbe Ha 250 Mn. Ha tutpoBanme 25 mi storo pactBopa m3pacxomoBano 11,20 mn 0,05240 u
paGouero pacTBopa TpmioHa b, a Ha TuTpoBanme 100 mu (mocne oraenenus Ca?") momo 21,65 M.
Boruncnuthe MaccoBblie 10 (B %) KanblMsl U MarHus B o0Opasiie.

5. Cxonbko TpaMMoB TpritoHa b Hazo B3sTh uist mpuroTtoBienus 2,5 1 ~ 0,1 H pactBopa?

Kpumepuu oyenxku omeema cmyoenma npu b1noJIHeHUU KOHMPOJIbHOU PAdOm bl

Ouenka TpedoBanus K 3HAHUAM
OTJINIHO MPUBEACHBI TIOJHBIC TIPABWIBHBIC pEIICHHS, OTBETHl TPAMOTHO
apryMEHTHPOBAHBI
XOPOIIO JOTIYILIEHbl He3HAYUTENbHbIE TIOTPEUTHOCTH MPH OTBETAX HA BOMPOCHI,
aprymeHTanus Obljga He MOJHOMN
yIIOBJIETBOPUTEI B OTBETaX Ha HEKOTOPbIE BOIPOCHI IOMYIIEHbI IpyOble OINOKH, YacTh
bHO BBIBOJIOB HE apryMEHTHPOBaHA UM apryMEHTHPOBaHA HEMPABUIILHO
HEY/IOBJICTBOPUT otBeThl Ha 50 wu Gosiee % BOMIPOCOB OMTMOOYHBI, OOJIBIITUHCTBO
€JIbHO BBIBOJIOB HE apPIyMEHTUPOBAHbI WM apTyMEHTHPOBAHBI HETIPABUIILHO

Ilpumepnvle sapuanmaol mecmogvlx 3a0aHUl

Tecr 1
1.B yeM CYIIHOCTH IPAaBUMETPUYECKOr0 METO/Ia aHAIN3A.
1. OmpeneneHyie KOJIMYECTBEHHOTO COJICPKAHUA XUMUYECKUX JIEMEHTOB B
COEJIMHEHUSX.
2. Onpenenenue 00beMOB KaK ONPEAEIIEMOT0 BELIECTBA, TAK U PearcHTa.
2. KakuMu cTaJMsiMU XapakTepu3yeTcs KpPUCTALIU3ALMA.
1. O6pazoBaHKeM 3apObILIEBBIX LIEHTPOB KPUCTALIM3ALNN U JAIBHEHIIIUM UX POCTOM;
2. OOpa3oBaHUEM MEJKHX KPUCTAJUIOB U POCTOM KPYIHBIX.
3. Yo siBiIsieTCA NPABUJIBHOCTBIO aHAIM3A?
1. Pa3HOCTb MEX/ly TOJTY4E€HHBIMU PE3YJITATOM M HCTUHHBIM WJIM HanOoJiee J0CTOBEPHBIM
3HAYEHUEM.
2. OTHoIIEHUE a0COTIOTHON OITMOKHM K ICTUHHOMY 3HAUYEHHUIO.
4. THTPp - 3TO:
1. ®=Mgsa/Mp-pa 100%
2. Cv=n/V
3. T=m/V
5. UTo Takoe MHAMKATOPHOE OIIHOKA THTPOBAHUA?
1. [TorpenrHocTh, KOTOpast BHI3BIBAETCS] HECOBMAICHUEM MOKa3aTessl TUTPOBAHUS
HCI0JIb3YEMOT0 MHANKATOPA ¢ BEIMUYNHON pH B TOUKe SKBUBAJIEHTHOCTH.




2. Oxpacka MEeHsIeTCS B OIpeIeIieMOM HHTEpBaJie 3HaueHui pH He cTporo B Touke
SKBUBAJIEHTHOCTH.
6. TuTpuMeTpUYeCKHii MeTO/ aHATU32 OCHOBAH HA ONpe/leIeHUM:
a - MacChl UCCIIEYEMOTO BEILIECTBA;
0 - oObeMa peareHTa, U3pacxoJ0BaHHOTO Ha PEAKIIMIO C UCCIIEAYEMbIM BEIIECTBOM;
B - KOJIMYECTBEHHBIX U3MEHEHUH (PM3MUECKIX CBOWCTB CHCTEMBI

7. MOMEHT YKBHBAJIEHTHOCTH B KOMILJIEKCOHOMETPHH YCTAHABINBAETCS € IIOMOIIBIO:
a- TakMycoBo#l Oymaru;  0- ¢eHONPTaNCHHA; B- METAIOXPOMHBIX HHIUKATOPOB
8. KoamuecTBo cBsA3eii ¢ KOMIIeKC000pa3oBaTe/ieM HAa3bIBAIOT:

a- TUAPATHBIM YHCJIOM;

o- KOOPANMHAOIUOHHBIM YUCJIOM;

B- YKCJIOM 3aIOJTHEHUS

9.B KOMIIJICKCOHOMETPHUH B KAYECTBE JIMTaHIa Yalue BCEro uCmoJab3ymT:
a- aMMHaK

0- 11aBEJIEBYIO KUCIOTY
B- TpWIOH b
10. Oo6pa3ymoineecsi KOMIJIEKCHOe COeIHMHEHHE HHIMKATOpPa € KAaTHOHOM MeTa/lila MeHee
NMPOYHOE , YeM KOMILIEKC 3TOro0 Ke MeTajuia ¢ Tpujionom b, modTomy Tpusion b BbITecHsieT
HHAUKATOP € COOTBETCTBYIOIIMMHU U3MECHCHUSIMUA IIBETOB 110 ypaBHeHmo:
a- Melnd- + HoT2- <> MeT2- +HInd2- +
H+; 6- Melnd- + H.T2- <> MeH,T2-
+Ind2- +
B- Melnd- + Na;H.T <> MeHT- +2Na+ + H+ +Ind3-
11. B ocHOBe MeTO/1a HEHTPAJIM3ANMH JIEKUT XMMUYECKAsT PeaKIusi:
1) OKHCIUTEILHO-BOCCTAHOBUTEIbHAS
2) KOMILIEKCOOOpa30BaHuUs
3) ocaxacHHs
4) KHCIOTHO-OCHOBHOTO B3aUMOJICHCTBUSI.

Tect 2
1. KosinyecTBO ocaguTeb
1. Ompenensiercs  CoAepKaHUEM OIPEACIAECMOro 3JIEMEHTA B UCCIICTyeMOM BEIIECTBE, H OT
BEJIMYMHBI HABECKU aHAIM3UPYEMOI'0 BEIICCTBA.
2. Ompepensercss 00beM HCCIISIYEeMOI0 pacTBoOpa.

2. DakTOpbI, BIUAIOIIME HA (OPMY U CTPYKTYPY OCaaKa.
1. TemnepaTypa, MOPAIOK U CKOPOCTh OCAKICHHUE PA3IMUHBIX COJIEH B pacTBOpE.
2. KoHueHTpanus, CKOpoCTb, IPUPO/Ia PearupyroIero. BeIecTna.
3. YUTo sBJIsieTCS] TOYHOCTHIO aHaIu3a?
1. PazHocTh MeX Iy MOJTYYEHHBIMU PE3YyIbTaTOM U UCTUHHBIM WM Hanboee
JIOCTOBEPHBIM 3HAYECHUEM.
2.01Ho1IeHHEe a0COMIOTHON OMTMOKH K HICTUHHOMY 3HAYEHHUIO.
4. HopmanbHasi KOHIEHTPAIUS ITO:
1. Cv=n/V
2.Cm:n/mp—nﬂ
3. Cu=m/BV
5. Uto Takoe XpoMo(opbl M AYyKCOXPOMBI?
1. Oxpacka opraHu4ecKoil COeTMHEHUH 3aBUCUT OT HAJMUHUS B UX MOJIEKYJax
«HOCHUTEJSIMU LIBETAY.
2.BemiecTBa yCHIMBAIOIINE HHTEHCUBHOCTD OKPACKH.
6. B ocHOBe KOMIJIEKCOHOMETPUH JIEKUT PeaKIusi:
a- HeUTpalu3aluu; 0- OCaKIEeHUS; B- KOMIUIEKCOOOpa30BaHUs



I'- OKHCJICHHA-BOCCTAHOBJICHU A
7. KoMmjieKcHbIE COeAMHEHNA COCTOAT U3 KOMHJIeKC006p33OBaTeJ1ﬂ (HeHTpaJ’ILHOFO aTOMa) H
JUTAHIO0B. KOMHJIeKC006pa30BaTeJIb H JIMTAHAbI COCTABJIAIOT:

a- BHEIIHIOW cepy; O- BHYTpEHHIOO cepy; B- THAPATHYIO chepy
8. Unciio cBsI3eii IMranaa ¢ KOMILIEKCO0Opa3oBaTeieM Ha3bIBAIOT:
a- JIMTaHHOCTBIO; 0- ICHTATHOCTBIO; B- MOJICKYJISIPHOCTBIO

9. Tpusion b (Na:H2T) quccoumupyer B BOHOM pacTBope:

a- NaoH>T — 2Na+ + 2H+ + T4-;

0- NaoH2T <> 2Na+ + HoT2- , HoT2- «&H+ +

HT3- B- Na2H2T <> 2Na+ + 2H+ + T4-

r- Na2H>T — 2Na+ + HoT2- , HoT2- <> H+ + HT3-

10. Ecin Tpuion B o6pasyer ¢ katnonom Me?* Gosiee mpouHoe coeJMHEHHE 110 CPABHEHHIO C
KoMILIekcoM Me?" ¢ HHAMKATOPOM, TO IIPHMEHSIIOT:
a- MCTO/J IPAMOTO TUTPOBAHMA,
0- MeTo1 0OpaTHOTO TUTPOBAHMS;
B- THTPOBAHHE 3aMECTUTEIS
11. TuTpoBaHue- 3TO:
1) kouTpoIMpyeMoe 1o0aBIeHrne pabodero pacTBopa (TUTpaHTa) K aHATM3UPYEMOM CHCTEME
2) nobaBiieHHE pacTBOpa aHATM3UPYEMOTO BEIIECTBA K PACTBOPY M3BECTHON KOHIICHTPAIIUU

3) mpom3BOJIbHOE JO0ABJICHUE CTAHAAPTHOTO PACTBOpA B MPHUCYTCTBUU WHAMKATOPA 10
W3MEHEHUS OKPACKH.

Tecr 3
1. TpeGoBaHue npeabsiBJsieMble K BeCcOBOM (popme:
1. Manas pactBopumMocTh He Oosee 1- 107-108mouts/11.0CcaI0K TOIKEH OBITH
KPYIMHOKPUCTAJUINYECKHUM.
2. TouHOE COOTBETCTBHE COCTaBA XUMHUUECKOU (hopMyIie, JOCTAaTOUYHAs XUMHUYECKast
YCTOWYUBOCTb.
2. JIost nosty4eHus1 KPYNHOKPHUCTAIUINYECKHX 0CAIKOB, He00X01UMO:
1.OcaxaeHue BeCTH U3 OTHOCUTENBHO pPa30aBIEHHBIX PACTBOPOB, U3 FOPSUUX
pacTBOpOB NpuiKMBaTh. OcaauTeNb NOCTENEHHO IPYU NOMEIINBAHUE MTOJIyYEHHbIE
OCaJIKH J10JDKHBI HEKOTOPBIE BPEMs MOCTOSATh.
2. OcaxJeHHe BECTH U3 KOHIIEHTPALlMU pacTBOPOB U3 FOPSYUX pacTBOPOB, OCAJUTENb IPUIUBATh
BELIECTBA, CIIOCOOCTBYIOLIUE OCAIKA.
3. Kakymo omu0ky Ha3bIBalOT a0COTIOTHOM?
1. Pa3HOCTh MeXIy [TOJIy4EHHBIMH PE3yJIbTaTOM U MCTUHHBIM UJIM HanboJiee
JIOCTOBEPHBIM 3HAUECHUEM.
2. OrtHouleHHue aOCOTIOTHOM OINUOKU K HCTUHHOMY 3HaU€HHIO.
4. MoJusisibHasi KOHIEHTPALuUs 3TO:
1. @=My-sa/Mppa 100%
2. Cv=n/V
3. Cn=n/Mp_ns
5. Kakue ¢pakTopbl BJUSIOT HA IOKA3aHUS MHIMKATOPOB?
1. Oxpacka uHIMKaTOpa JI0JIKHA OBITH XOPOIIO 3aMETHOM, 1IBET MHAMKATOpa
JIOJDKEH Pe3KO U3MeHsieTcsl B HeOobIoM nHTepBaie pH, nsmenenue
OKPACKH JIOJDKHO OBITh 0OpaTUMBIM.
2. DukcUpOBaHHE TOYKH HIKBUBAJIEHTHOCTH.
6. MccaenyeMbIM pacTBOPOM B KOMILIEKCOHOMETPUM SIBJIsIETCS PacTBOp:
a- KUCIIOTBI; 0- menouw; B- COJIU
7. Kommiexkcoo0pa3oBaTe/ib W JIMTaH/bI CBA3aHbI:
a- JIOHOPHO-aKLENTOPHOU CBSI3bIO;
0- MOHHOM CBSI3bBIO;



B- BOJIOPOJHOM CBSI3bIO
8. lucconmanusi B BOAHBIX PACTBOPAX KOMILIEKCHBIX COeIMHEHN HA BHYTPEHHIOK0 U BHEIIHIOIO
c¢epbl IPOUCXOTUT IO TUILY:
a- CHJIbHBIX 3JICKTPOJIUTOB;
0- c1a0bIX AIEKTPOJIUTOB;
B- TOJILKO TIPH HarpeBaHUU
9. B BoaHOM pacTBope ¢ KaTHoHaMu Me?" mpoMCXoauT mpouece, ONnuchbIBaeMBblii
YPaBHeHHEM::
a- Me2+ + HoT2- —> MeT2- + 2H+;
0- Me2+ + NaxHoT <> Me HoT + 2Na+
- B- Me2+ + HoT2- — MeHT- + H+
10. PacyeTbl B KOMILIEKCOHOMETPHH MPOBOISTCS HA OCHOBE:
a- CJICJCTBUS M3 3aKOHA SKBHUBAJICHTOB, T.C. YHCJIO MOJIb DKBHBAJICHTOB TpwioHa b u
OTIPEJICTISIEMOTO BEIIECTBA PABHBI;
0- paBeHCTBa 00BEMOB PACTBOPOB TPUIIOHA b 1 OmpeienseMoro BelecTsa;
B- PAaBCHCTBA KOHIICHTPAIIMI PacTBOPOB TpuiioHa b u ompezesnseMoro BemecTsa
11. KomnyecTBeHHBIE PacYeThl PH TATPOBAHUHM OCHOBBIBAKTCS HA 3aKOHE
1) coxpaHeHUsI MacChI
2) SKBUBAJICHTOB
3) MoCTOSIHCTBA COCTaBa
Tecr 4
1. TpeGoBaHue npeabsBiIsieMble K ocaxaaeMoi ¢popme.
1.Maast pacTBOPUMOCTH He Oosee 1- 107-108mouts/11.0CcaT0K TOIKEH OBITH
KPYIMHOKPHCTAJUTHIECKHM.
2. ToyHOE COOTBETCTBHE COCTaBa XUMHUUECKON (POpMyIIe, T0CTaTOYHAS XUMUIECKAs
YCTOWYUBOCTb.

2. Kakue omu0ky Ha3bIBaeTCsl CHCTEMATHYECKUMH CJIyYaHbIMH ?

1. Omubka MOXKEeT UMETh Pa3MEPHOCTh U3MEPSIEMbIX BETMYHH HEU30€KHBIM MTPU
JI000M OTIPE/ICIICHHH.
2. llpu mpoBeneHuu aHaiu3a nNpoObl B pa3HbIX Jaboparopusx. [lorpemHocTy, 0IMHAKOBBIE 110
3HAKY U BIUSIOUINE HA PE3Y/IbTAaT B CTOPOHY €r0 YBEIWYECHHUs, TUOO0 B CTOPOHY YMEHbBIIICHHUS.
3.YT1o siBJsIieTCH YYBCTBUTEIbLHOCTHIO aHAIM3a?

1.MunuMaiabHas onpeacirsieMas KOHICHTpaluA BCIICCTBA.
2.bimm3ocTe oJIy4aeMoro pe3yjibrara K MCTUHHOMY.
3. XapaKTepI/ICTI/IKa BOCITPOU3BOAUMOCTD OIIPCACIICHUSA OT OIIbITA K OIIBITY.

4, TIpoueHTHAsI KOHIIEHTPALUsI ITO:

1. O=Mgpa/Mp-pa ~100%
2.Cu=n/V
3. Cn=n/Mp.s
5.YT0 Takoe nmoxkasareiib, 1 KaKOro ero 3nadenue rurposanue pH?
1.Bennunna pH, npu KoTOpoii 3akaHYMBAIOT TUTPOBAHUE C JAHHBIM
HMHJUKATOPOM.
2.MnTepBan Mex1y AByMs 3HaueHUs MU pH, B KoTOpoM OyaeT IpOUCXOIUTh
IIOCTEIIEHHOE U3MEHEHHE 1[BETa UHANKATOPA

6. Pabounm pacTBOpoOM sIBJIsIeTCSI PacTBOP:
a- 1IeJI04H; 0- KOMIUIEKCOHa; B- KHCJIOTHI



7.Ecan BHYTPCHHHASA cq)epa HMEET 3apsd, TO B COCTAB KOMIIJIEKCHOI'0 COCAUHECHUS BXOAAT
MPOTUBOIIOJO0KHO 3aPAKCHHbBIC HOHbI, KOTOPbIC COCTABJIAIT cq)epy:

a- BHELIHIOI; 0- BHYTPEHHIOIO; B- TUJPAaTHYIO
8. luccouuanusi BHyTpeHHel cpepbl NPpOMCXOauT:

a- HeOOpaTUMO;

0- 00paTHMO U CTYIIEHYATO;

B- IIOJ] IEUCTBUEM DJIEKTPUYECKOTO TOKA

9. B kOMIJIEKCOHOMETPHH onpe/iesieHne 00JbIIMHCTBA KATHOHOB MPOBOISIT 00BLIYHO B:
a- HEUTPAJIBHOU CpeJIE;
0- B artetaTHOM Oydepe ,
B- B aMMHavHOM Oydepe

10. TpujioHOMEeTpPHS HUCHOJIL3YETCS JJIsl ONpeieIeHUsl:
a- o0IIeH )KECTKOCTH BOJBI;
0- coJiep:KaHus KUCIOTH B MOYE;
B- COJIEPKaHUA IIEJI0YH B KPOBU

11. MousipHasi KOHIEHTPalUsl BellecTBA IOKAa3bIBaeT CKOJbKO MOJIb BellecTBa
CO/IePIKUTCH B:

1) 100mut pactBOpa
2) 1n pacTBOpa
3) 1kr pacTBOpa.

Tecr 5
1.B 4yeM cyIHOCTH IPABUMETPHYECKOr0 MeTO/Ia aHAJIM3A.
1. Onpenenenue KOJIUYECTBEHHOTO COIEPKAHUS XUMHUECKUX SJIEMEHTOB B
COEIMHEHUSIX.
2. Onpenenenre 00bEMOB, KaK OMPEIEISIEMOr0O BEIIECTBA, TaK U pearcHTa.
2. @akTopbl, BJAUAIONIEE HA (POPMY U CTPYKTYPY OCaaKA.
1. TemnepaTypa, MOPAIOK U CKOPOCTh OCAXKICHHUE PA3IMUHBIX COJICH B pacTBOpeE.
2. KoHueHTpanus, CKopoCTb, IPUPO/Ia Pearupyrolero. BeecTna.

3. Kakyo omu0Kky Ha3bIBalOT a0COJIIOTHOM ?

1. Pa3HOCTh MEX Ay MOTy4CHHBIMH PE3yIbTaTOM M UCTUHHBIM WM Haubosee
JIOCTOBEPHBIM 3HAYECHHUEM.

2. OTHO1IEHHE a0COTIOTHOM OIIMOKHY K UCTUHHOMY 3HaYE€HHUIO.

4. HopmajibHasi KOHUEHTPALMA 3TO:
1. Cv=n/V
2.Cm=n/My.5z
3. Cu=m/3V
5 .Kakmue pakTopsl BIAMSAIOT HA NOKA3AHUSI HHANKATOPOB?

1. Oxpacka MHIUKATOpa JOJDKHA ObITh XOPOIIO 3aMETHOM, IIBET MHAMKATOPA
JIOJDKEH Pe3Ko U3MeHsieTcsl B He0obIoM nHTepBasie pH, u3smeHenue
OKpACKH JI0JDKHO ObITh 0OpaTHMBIM.

2. DUKCHPOBAaHHME TOUKH DKBUBAJIEHTHOCTH.

6. B kayecTBe HCXOHBIX BelIeCTB B KOMILIEKCOHOMETPUH MCIOJIb3YIOT

XMMHMYECKH YUCThIE:

a- XJIOpUJ Maruusi; 0- TUAPOKCHU]I HATPHS; B- I11aBEJIEBYIO KUCIIOTY

7. BHYTpeHHssl U BHEIIHsIS c(pepbl CBSI3aHbI:
a- IOHOPHO-aKLENTOPHOU CBA3BIO;



0- HOHHOM CBSI3BIO;
B- BOJIOPOJHOM CBSI3bIO
8. Juccoumanusi BHyTpeHHel cepbl yBeIUUNBaETCH:
a- C MOHMWKEHUEM TeMIIepPaTyphl;
0- ¢ yBeTMYECHUEM KOHIIEHTPAIIUH KOMIUIEKCHOTO COCTUHEHHUS;
B- C YBEJIMUECHUEM pa30aBlICHUS
9. B BOIHOM pacTBOpe HHAMKATOP IPHUOXPOM YEePHBIi TUCCOMUPYET B IBE CTYNEHH:
1) NaHz2Ind — Na+ + HzInd-,
2) HzInd- <> H+ + Hind2-.
T0CIIe 4ero ¢ KaTnoHaMu Me?* mponcXouT peakims:
a- HInd*> + Me®** <> Melnd + H';
0- Ha2Ind- + Me2+ <> MeHInd- + H+;
B- NaHzInd + Me2+ <> MeHInd- + H+ + Na+
10. Mpu cayyaiiHOM MoNMagaHNU aMMHAYHOT0 Oydepa B rJa3 (MeJIOYHasI Cpeia) HA/I0 MPOMBITh
rJjia3 00JbLIINM KOJMYECTBOM X0JI0IHOI BOJbI U:
a- HaJIO>KUTh MAPJIEBYIO MOBA3KY;
0- MPOMBITH PACTBOPOM CO/IbI;
B- IIPOMBITH PACTBOPOM OOPHOM KHUCIOTHI
11.OkBUBAaJIEHT BellleCTBA - ITO:
1) peanbHast yaCTHIA BENIECTBA, KOTOPAs B JJaHHOW PEakIlii SKBHBAJICHTHA OJJHOMY HOHY
BOJIOPOJa WIIM OJHOMY JIEKTPOHY
2) ycIIoOBHAs YacCTHIIA BEIIECTBA, KOTOPast B JAHHOM Peaki[ii SKBHUBAJICHTHA OJJHOMY HOHY
BOJIOPOJa WIIM OJHOMY JIEKTPOHY
3) peanbHast WK YCIIOBHAs!, KOTOpasi B JAHHOM PEaKIIMM SKBUBAIICHTHA OJTHOMY HOHY
BOJIOPOJa WIIM OJHOMY JIEKTPOHY.

Kpumepuu OUECHKU omeema cmyOeHma npu 6blNOJIHEHUU Mecmoeblx 3a0aHuil

Onenka TpeOoBaHMs K 3HAHUSIM
OneHKa «OTJIIMYHO» BBICTABJSETCS CTYACHTY, €CIM OH TJIyOOKO M
OTJINYHO MIPOYHO OCBOUII MIPOTrpaMMHBII Marepual, HCUYEPIIbIBAIOLIE,

IIOCJICA0BATCIIbHO, YETKO M JIOTHYCCKHU CTpOI>'IHO €ro usjaarac€t, yMmeeT TECCHO
YBA3BIBATH TCOPHUIO C HpaKTHKOﬁ, CBO60,I[HO CIIpaBJIACTCA C 3aJadyaMu,
BoIIpocaMu HW JOPpyruMH BUAaMU TPHUMCHCHUA 3HaHPII>'I, npu4eM HE
3aTPYAHACTCA € OTBCTOM IIPU BUAOHU3MCHCHUU 3aI[aHHﬁ, IMpaBUJIbHO
000OCHOBEIBAET IMPUHATOC PCIICHUC.

OI_IGHKa «XOpOoHIO» BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT
XOpomo Marepuajl, IpaMOTHO U IO CYHICCTBY H3JIara€t €ro, HC HOOITyCKasd
CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IMPAaBHUJIBHO IPHUMCHACT
TCOPCTUYCCKHC ITOJIOKCHUA IIPpU PCIICHUHN ITPAKTHYICCKUX BOIIPOCOB M 3a1a4,
BJIaACCT HeO6XOI[I/IMI>IMI/I HaBbIKaMU U ITPUCMAaMU UX BBITIOJIHCHUS.

OI_ICHKa «YHOBJICTBOPHUTCIILHO» BBICTABIIACTCA CTYACHTY, CCJIHW OH
YAOBJICTBOPUTCII | UMECT 3HAHHUA TOJBKO OCHOBHOI'O XapaKTE€pa, HO HE YCBOWII €TO z[eTaneﬁ,
BbHO JAOITYCKACT HCTOYHOCTU, HECAOCTATOYHO IIPABUJIBHBIC CI)OpMYJ'IPIpOBKI/I,
HapyHmICcHUA JIOTHYECKOM MOCIEA0BATEILHOCTH B U3JI0KEHUHU nporpaMMHOTIO

MaTcpurajia, UCIBITBIBACT 3aTPYAHCHUS ITPpHU 000CHOBAaHUH OTBETA.

OI_IGHKa CHCYHOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY,
HCYOOBJICTBOPUT KOTOpLIfI HE 3HAaeT 3HAYUTEIHLHOM 4YacTu nporpamMmMHOro marcepuaja,

CJIBHO JAOITYCKACT CYHICCTBCHHLIC OH_II/I6KI/I, HUMCECT 3aTpyAHCHHUA IIPpU OTBETC Ha
BOIIPOCHI )51 000CHOBaHUH OTBCTOB. Kak IpaBHJIoO, OIICHKa
CHCYHOBJICTBOPHUTCIIbHO)»  CTABUTCA CTYACHTAM, KOTOpPBIC HC MOI'YT




POJOJDKUTH oOyueHue oe3 JOTIIOJTHUTEILHBIX 3aHATHI o
COOTBETCTBYIOLIEH TUCLUILIIMHE.
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Ilepeuens 6onpocoe K 3auemy

Knaccupukanuss MeTOJOB  aHAIUTHYECKOM XMMHUHU: METOJBl  pa3leNeHHs,  METOJbI
oOHapyXeHHS U METOJbl ONpeACTCHUs (XMMHUYECKHEe M WHCTPYMEHTAIbHBIC), IEIH U 33Ja9u
METO/IOB.

Bre16op merona ananmza. OT6op mpoObI ¥ TPOOOTIOATOTOBKA.

Bnusiare (GU3NKO-XMMHUYECKUX XapaKTEPUCTHK PACTBOPUTEINSI Ha XMMHKO-aHATUTHYECKHE
CBOWCTBA HOHOB. AKTHUBHOCTbD, KOO(P(PHUIIMEHT aKTUBHOCTH, HOHHASI CHJIA PACTBOPOB.
PaBHOBecue B BOAHBIX pacTBOpax kuciot. Pacuér pH.

PaBHOBecue B BOAHBIX pacTBOpax ocHoBaHMM. Pacuér pH.

PaBHOBecue B BOJIHBIX pacTBOpax am@onutos. Pacuér pH.

Bydepubie pacTBOpbI, X cocTaB U cBoiicTBa. Pacuér pH.

Teopun KMUCIOTHO-OCHOBHBIX B3auMoieiicTBUil (Appenuyca, bpencrena-Jloypn).

[IpuMeHeHne peakuuii KHCIOTHO-OCHOBHOTO B3aWMOJCHCTBHS B aHAIMTUYECKON XUMUU.
3HaueHue OypepHbIX CUCTEM B XUMHUUYECKOM aHAJIU3E.

. OKHCINTENbHO-BOCCTAHOBUTEIHLHOE paBHOBecue. ConpspKkEHHAS OKHCTTUTEIIHHO-

BOCCTaHOBUTEJbHAS Mapa.

OKHCANTENbHO-BOCCTAHOBUTEIBHBINA MOTEHIIMAN U (JaKTOPHI, BIUSIOUINE HA €r0 3HAaUEeHHUE.
Koncranra paBHoBecust OBP, HampaBieHne 1 CKOPOCTb.

ABTOKaTaNUTUYECKUE U UHIYLUPOBAHHbBIE PEAKLIUU, UX POJIb B XUMHUECKOM aHaJIU3e.
IIpumeHeHNne peakuil OKUCICHUSA-BOCCTAaHOBIICHUS B aHAIMTUYECKON XUMHHU.

CtpoeHue u CBOMCTBA KOMIUIEKCHBIX COCTMHEHU.

[lonuaeHTaHTHBIE TUTaH/bI, XEJIATHBIE KOMIUIEKCHI, XETaTHBIN AP QEKT.

PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX COEAWMHEHMH, KOHCTaHThl YCTOWYMBOCTH
KOMIIJIEKCHBIX HOHOB.

Hcnonp3oBanue peakiuii KOMIUIEKCOOOpa30BaHUsI B AHATUTHYECKON XUMUH.

I'ereporeHHoe XMMHYECKOE PABHOBECUE B PACTBOpPAaX MaJIOPACTBOPUMBIX JIEKTPOJIUTOB.
[IpaBuio npousBeaeHUs pACTBOPUMOCTH U €TI0 MCIIOIb30BAHUE B AaHATUTUYECKON XUMUH.
@DakTopbl, BIUAIOLIME HA PACTBOPUMOCTh MaJlOPACTBOPUMBIX COEIUHEHUH: coJieBOU 3((eKT,
BIIMSIHUE OJTHOMMEHHBIX HOHOB U KOHKYPUPYIOIIUX PEAKLUH.

OpraHvyeckre aHINTHYECKUE PEareHThbl, UX OCOOEHHOCTU: BBICOKAs YyBCTBUTEIBHOCTb U
n30MpaTenbHOCTh JelcTBUsA. llpuMeHeHne OpraHM4ecKkux AaHaJIUTUYECKUX pEareHToB B
aHaJIn3e.

Ienu u 3amaun KauecTBEHHOro aHanuza. Kiaccudukanus MeTo10B KaueCTBEHHOIO aHaJIn3a B
3aBHCHUMOCTH OT BEJIUYMHBI ITPOOBHI.

Texnuka JKCIIEPUMEHTA: KayeCTBCHHbIE npoOUpOYHBIE, KareJabHble "
MHUKPOKPHUCTAJUIOCKOIIMYECKUE PEaKLIUU.

Anamutnueckuit 3pdexr. AHanUTHYECKHe XMMHMUYECKHE PeaKkIMM M YCIOBHUS UX NPOBEACHUS.
OOmiue, rpynmnoBbie U XapakTepHbIe (CEIEKTUBHbIE U crienn(ruyeckue) peakium.
AHanmuTHyeckue Kiaccu(UKaluu KaTHOHOB U AaHUOHOB.

Cuctematnueckuil 1 ApoOHBIN KaueCTBEHHbIN aHATIH3.

OOmast xapakTepucTuka | aHanuTH4YeCKOil rpymnIbl KATHOHOB.

Oomas xapaktepuctuka || aHanmuTHUecKoi Tpynmnbl KATHOHOB.

O6mas xapaktepuctuka ||l ananuTryeckoi rpynnsl KAaTHOHOB.

Cucremarnueckuit Xxo1 aHanu3a cMecu katnoHoB |l rpynmnsl u cmecu katnonoB -1 rpymm.
OOmast xapakTepucTuka | aHaIUTUYECKOH rPpyIIbl aHHOHOB.

Oomas xapaktepuctuka || ananuTHueckoil rpynnbsl aHHOHOB.

O6mas xapaktepuctuka |l ananuTryeckoi rpynmnsl aHHOHOB.

Anamu3 cmecu aHnoHoB I-I11 rpymm.
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.lemn w 3amauM  KOJMYECTBEHHOro aHanm3a. Kraccudukamuss XUMHYECKHMX METOJIOB
KOJIMYECTBEHHOT'O aHAJIN3a.

CyIIHOCTh 1 OCHOBHBIE OIIEPALIUY TPABUMETPUUECKOTO METOIA aHAIM3A.

Knaccugukanus rpaBUMETpUYECKUX METOJIOB aHAJIN3a — METOJIbI OCAXKJICHHSI, TIPSMBIC U
KOCBEHHBIE METO/IbI OTTOHKH, METO/IbI BbIJICJICHUS.

AHanuTHYECKUE BO3MOYKHOCTH, JOCTOMHCTBA M HEAOCTAaTKU IPaBUMETPUUYECKOTO METO/]a
aHaJIn3a.

OO01as cxema aHAITMTUYECKOTO OTPEIENIEHUS 110 METOly OCaXKICHUSI.

Ocaxaemas 1 rpaBUMeTpUYecKasi popma, TpeOOBaHUS K HUM.

Heopranuueckue u opranuueckue ocaauTeny, TpeboBaHus K HUM. Beibop ocagurens u pacuér
€ro KOJIMYeCTBa.

Pacuér pe3ynpTaTOB rpaBUMETPUUECKOTO ONPEACICHUSI.

Kpucrannmueckue u amop¢Hbie 0caaku, MEXaHU3M X 00pa30BaHUs U ONTHUMAaJIbHBIE YCIOBUS
MOJTy4EHUSI.

[Tpormeccrl Koarymsiiuu ¥ MENnTU3aluy Mpu 00pa3oBaHuM 0caakoB. OCHOBHbBIEC TTPUYHHBI
3arpsi3HEHUs OCAJIKOB.

CoocaxeHue, ero pojib B XUMUYECKOM aHaju3e. TUIIbI COOCaXACHMUSI.

CriocoObl yMEHBIIIEHUSI COOCAXK/IEHUS U OYUCTKH OCAJIKOB OT COOCAXAEHHBIX TPUMECEH.
CyIIHOCTh 1 OCHOBHBIE ONIEPALIUY TUTPUMETPUUECKUX METOI0B aHAIN3A.

Knaccudukanus THTpUMETPHUUECKUX METOJOB aHAJIN3A.

TpebGoBaHus K peakusM, KOTOpPbI€ UCTIOIBb3YIOTCS B TUTPUMETPHUU.

Touka SKBHBaJIEHTHOCTH (CTEXMOMETPUYHOCTH). 3aKOH SKBUBaJeHTOB. KoHeuHas Touka
TUTPOBaHUSA U €€ PUKCUPOBAHUE.

CraHzapTHbIe PaCTBOPBI, MX BHJIBI U CIIOCOOBI IPUTOTOBIICHUSL.

CriocoObl BBIP@KEHHUS KOHIEHTpALMU CTaHAAPTHBIX PACTBOPOB (MOJSpHAs KOHIEHTpaLus,
MOJISIpHAsi KOHILICHTpalMsl OKBHBAJIEHTa, MAaccoBas KOHLEHTpauus, TUTP, TUTP IIO
OTIpeICTIEMOMY BEIIECTRY).

Pacy€rbl, CBsI3aHHBIE ¢ IPUTOTOBJICHUEM CTaHIAPTHBIX PACTBOPOB.

CriocoObl TUTPOBAHUS: IPAMOE TUTPOBaHKUE, OOPATHOE TUTPOBAHUE, TUTPOBAHUE 3aMECTUTEIIS.
Pacy€r pe3ynbTaToB TUTPUMETPUUECKOTO ONPEACTICHHUS.

CylIHOCTh METO/1a KUCIOTHO-OCHOBHOT'O TUTPOBAHMSI, €r0 0011asi XapaKTepUCTUKA.
KucnoTHO-0CHOBHBIE MHIMKATOPBL. Teopus MHAMKATOPOB, OCHOBHOE YPABHEHHE TEOPHUU
UHJMKaTOPOB.

KpuBble KHCIIOTHO-OCHOBHOT'O TUTPOBAHHUSA, UX IIPOTHO3UPOBAHHUE.

@DaKTOpBI, BAUAIOUINE HA BEIMUMHY CKa4Ka KACIOTHO-OCHOBHOI'O TUTPOBAHUS.

KpuBble TUTpOBAaHUS CUIIBHBIX M CIa0BIX KMCIOT OCHOBAHUSMU, CUJIBHBIX U CJIA0bIX
OCHOBAaHUH KUCJIOTaMHU.

KpuBsie THTpOBaHUS coJielt caadbIX KUCIOT U coJiei c1a0bIX OCHOBAHUIA.

KpuBbie TUTPOBaHNS MHOTOOCHOBHBIX KHCIIOT.

[IpaBuso BeIOOpa MHAKKATOPA.

MeTobl OKUCIIUTENIbHO-BOCCTAHOBUTEIILHOTO TUTPOBAHUS, KiIacCU(UKaLus.

TpeboBaHMs K OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIM PEAKLIUSAM, KOTOPBIE IPUMEHSIOTCS B
TUTPUMETPHH.

Pacuét  (PakTOpoB  SKBUB@JIEHTHOCTH  BEIIECTB, YYAaCTBYIOIIMX B  OKHUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIMSIX.

KpuBble OKMCIUTENBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUA. DaKTOPBI, BIAUAIOLINE HA BEIUUUHY
CKayKa.

Cnioco6sb1 puxcupoBanusi koHeuHOM Touky OB-THTpOBaHus. be3blHANKATOPHOE TUTPOBAHUE.
OKHCANTENBHO-BOCCTAHOBUTENbHBIE HMHAMUKATOPBI, MEXaHW3M UX JCUCTBMS, HHTEpBal
nepexona. [IpaBuio BeIOOpa HHAKNKATOPA.

Ilepmanranatomerpus. CyIIHOCTb U OCHOBHBIE PEAKLIUN METO/IA.

CrangapTHele UM BCIOMOTaT€lIbHBIE PAaCTBOPbl METOAA  MEPMAHIAHATOMETPHUUECKOTO
TUTPOBAHUs, UX IPUTOTOBIIEHHUE, CTAHAAPTU3ALINS U YCIOBHSI XpaHEHUSI.
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. DUKCUPOBAHUE KOHEYHOM TOYKH TUTPOBAHHUs B IIEPMAHIAaHATOMETPHUH. Y CIOBUS IIPOBEICHUS

MepPMaHraHATOMETPUUECKHUX OINPEIACIICHUM.
. AHaJTUTUYECKHUE BO3MOXXHOCTH, JOCTOMHCTBA M HEIOCTATKH MEPMAHTaHATOMETPUYECKOTO

METOAa aHaJIn3a.

74. onometpusi. CylIHOCTb U OCHOBHBIE PEAKIIMN METOA.
. CranzapTHble U BCIIOMOTATENIbHBIE PACTBOPBI METO1a HOJOMETPHUM, UX IPUTOTOBJICHUE,
CTaHJapTU3ALMS U YCIOBUS XPAHEHUS.

75
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83. Ananuruueckue

. @ukcupoBanue

KOHEUYHOM TOYKH TUTPOBAaHUA B HNOIAOMCTPHHU. YcaoBus IMPOBCACHUA

MOJOMETPUYECKHUX OIIPENETICHUN.
. Kommnekconomerpus. CymHocts MeTo1a. KOMIUIEKCOHBI, UX CTPOEHUE U CBOICTBA.
. Peaknuu B3auMoAeCTBUS KOMIZIEKCOHOB ¢ HOHAMH METAJIIIOB, HX CTEXUOMETPHSL.

. KpuBble KOMITJIEKCOHOMETPUYECKOTO TUTPOBaHUSL. PaKTOPHI, BIAUSIONINE HAa BEJIUYUHY CKaUKa.
. CnocoObl  (pukcHpoBaHMSI ~KOHEYHOM TOYKM THUTPOBAaHUS B  KOMIUIEKCOHOMETPHUHU.
MeTtaniaoXpoMHble MHAMKATOPbl, MEXaHW3M HUX JEHCTBUS, MHTEpBAJI IMepexoda M IPaBHIIO

BBIOODA.

. CTaHI[apTHI)IG M BCIIOMOTATCJIBHBIC PACTBOPLI METOAA, UX MPUTOTOBJICHUEC, CTAHAAPTHU3AIUA U

YCII0BHA XpaHCHUA.
. YcaoBus MMPOBEACHNA KOMIINIICKCOHOMETPHUICCKUX onpeneneHHﬁ.

BO3MOKHOCTHU H  JO0CTOMHCTBAa METOJa  KOMIUICKCOHOMCTPUUCCKOTO

TUTPOBAHUSL.
Kpumepuu oyenku omeema na 3aueme
Ounenka Kpurepumn orBera
3auTeHo I'myOokoe u xopoliee 3HaHHE W MOHUMAHUE MpPEAMETa, B TOM YHCIIE
TEPMUHOJIOTHH u OCHOBHBIX TIOHSTHIA;, TEOPETHUYECKHIX
3aKOHOMEPHOCTEH; (bakTHUECKIX JTAHHBIX; 00CTOSATEIBHBIN,
JIOTHYECKUH U TPAMOTHBIN OTBET BO BPEMsI Ca4yM 3a4eTa; yJeIIbHBIN BeC
omuOOK MPU KOHTPOJIBLHOM TeCTUpOoBaHUM — He 6oiee 50%.
He3aureno Cnaboe 3HaHUE OCHOBHOM TEPMUHOJIOTUU, TEOPETUYECKUX

3aKOHOMEPHOCTEH, (PaKTHUECKHUX JTAaHHBIX, OITHOOYHBIN OTBET Ha
3a4eTe; YACIbHBIN BeC OIMMOOK IPH KOHTPOJIBHOM TECTUPOBAHHH —
oouee 50%.

9. YYEBHO-METOANYECKOE U TH®POPMALIMOHHOE OBECIIEYEHUE

TUCHUIIMHBI

9.1. YyeOHas auteparypa:

a) OCHOBHAas:

1. 3omnotoB O.A. u ap. OcHoBbl aHanuTHdeckor xumuu. — M.BIII, 2009. Ku.1.

2. llerpyxun O.M. Ananutudeckasi XuMusi. XUMHUYECKUE METO bl aHAIn3a. — M.:

Xumus, 2008.

3. FOctpatosa B.JI. u np. KonnuectBennslii xumuueckuii ananus. — Kemeposo, 2004,




4. SpocnasueB A.A. COOpHUK 3a7a4 M YIIPa)KHEHUH M0 aHATUTUYECKON XUMHUH. -

M. Xumus, 1993.

0) AOMOJIHUTEIbHAA:
1. JlorunoB H.4. u np. Ananutudeckas xumus. - M.:IIpocsemenue, 1979.
2. bapcykoBa 3.A. Ananmutndeckas xumusi. — M.:BIIL, 1990.
3.Msrkosckuii C.A. AHanuTrudeckas xumus. — Munck, 1991.

4.Knemes H.® u ap. 3agauynuk 1o aHaauTHYecKoi xumuu. — M.: Xumust, 1993.

9.2. UnTepHeT-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

Nogak~wbhE

9.3. IIporpamMHoe oGecrieueHne

YHupepcurer obecrnedeH HEOOXOMWMBIM  KOMILIEKTOM  JIMIICH3MOHHOTO H  CBOOOJIHO
PacpoCTPaHIEeMOro IPOTPaMMHOTO 00CCIICUCHHS, B TOM YHCIIC OTCYSCTBEHHOTO ITPOU3BOJICTBA.

Kaxnplii oOydaronmiuiics B TeUeHHE BCEro Iepuojaa oOydeHHs 0O0eCnedeH WHIUBUIYaTbHBIM
HEOTPaHUYCHHBIM JIOCTYIIOM K 3JICKTPOHHOW MH()OPMAIIMOHHO-00pa30BaTEIbHON Cpelie YHUBEPCUTETA
13 JII000H TOYKH, B KOTOPOH UMEETCS JOCTYNI K MH()OPMAIIMOHHO-TEJICKOMMYHUKAITMOHHON CETH
«MIHTEepHET» KaK Ha TCPPUTOPUH YHHUBEPCUTETA, TAK M BHE €€.

YHuBepcutrer oOecrmeueH  CIeIYIOIIMM  KOMIUIEKTOM  JIMLIEH3HMOHHOTO  MpPOTrPaMMHOTO

obecrieyeHus.
1. JIuneH3noHHOE POrpaMMHOE oOecTieueHne, ucroiabzyemoe B Marl'Y

1.1.Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiit kommiekc MMUC “Busyanbnas Ctynus TectupoBanus’

1.4. AutuBupycuoe 110 Kaspersky endpoint security

1.5.CnpaBouyHo-nipaBoBas cuctema “I'apant”

Hap;my C TPAAUIIUOHHBIMU HU3JAHUAMHU CTYACHTBI U COTPYAHUKHU UMCHOT BO3MOKHOCTDH
IMMOJIb30BATHCA DJICKTPOHHBIMH MMOJIHOTCKCTOBBIMU Oazamu JaHHBIX:

Taonuya 9.1.
Ha3zBaunmue pecypca CcebLika/gocTyn
DnekTpoHHas OubnuoTeka oHnaitH «EamHOe OKHO K http://window.edu.ru
00pa3oBaTeLHBIM pecypcam»
«O06pazoBaTenbHbIi pecypc Poccumny» http://school-collection.edu.ru
denepanbHbIi 00pa3oBaTeNbHBII noprai: http://www.edu.ru —
yUpEKIAEHMs, Iporpammel, cranaaptsl, BY3el, Tectsl EI'O,



http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

I'MA

®denepanbHbII LIEHTP UH(POPMALTMOHHO-

obpa3zoBatenbHbIX pecypcoB (DPLIMOP)

http://fcior.edu.ru -

OBC "KOHCVJIbTAHT CTYJAEHTA". Dnexkrponnas
OuOIMOTEKAa TEXHUYECKOTO BYy3a

http://polpred.com/news

WznarensctBo «JlaHbY. DIEKTPOHHO-OMOIHOTEUHAS
cucreMa

http://www.studentlibrary.ru -

Pycckas BuptyanbHas 6ubanorexa

http://rvb.ru —

W3natenbectBo «Jlanb». DnekTpoHHO-OMOIMOTEUHAS
cucreMa

http://e.lanbook.com -

ExenenenbHuk Hayku u oOpaszoBanus FOra Poccun
«AxageMusy

http://old.rsue.ru/Academy/A
rchives/Index.htm

Hayunast snextponnas oubnmnoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnekTpoHHO-0MOMMOoTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

DNEKTPOHHO-CIIPABOYHAsL CHCTEMa JIOKYMEHTOB B
ctepe obpazoBanus «MHPopMUO»

http://www.informio.ru

NudopmanronHo-nipaBoBas cuctema «l'apanm»

CereBas BepcHsi, IOCTyIIHA CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHo# cetu Uarl'Y

DnexTpoHHO-0ubnuoTeuHas cucrema «HOpaiT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITIMHBI

Teopernyecknii Kypc

1) JleKuuu: mpe3eHTalHH.
2) KoHTpoJIbHBIE TECTHI.
3) TaOmuisl.

4) BapuanTsl 3aganuii 1st KOHTPOJIBHBIX PaboT.

JlabopaTOpHBIN NPAKTHKYM

1) Temaruka u onucanue 1a60paTOpHBIX PadOT (CHEMHUATIBHO Pa3paOOTaHHbIN M U3 1aHHbIH

J'Ia60paT0pHHI>i IMPAKTUKYM IJId CTYACHTOB XUMHNYCCKOTO HaHpaBJ’IeHI/IH).

2) Habop XMMHYECKUX PEAKTHBOB K Kax 101 TabopaTopHoii paboTe.

3) JlabopaTopHbie yCTaHOBKH, 000PYIOBaHHUE.

11. METOANYECKUE YKA3AHUSA 1JI51 OBYYAIOLIUXCSA 11O OCBOEHHUIO



http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/A
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
http://www.biblio-online.ru/

JUCHUIIINHBI

JucuumuiiHa «AHaJIUTHYECKas XUMUs» HallpaBlieHa Ha (opMUpoBaHue KoMreTeHnmid: YK-
1, OIIK-6.

[IpomexyrouHas arrecranys IpeanoisaraeT 3a4er.

[Ipucrynas Kk M3y4yeHUIO TUCLUIUIMHBI, HEOOXOIMMO B IEPBYIO OUYEPEIb O3HAKOMUTHLCS C
coJiepkaHrueM pabouelt mporpaMmel aucuuiuinael (PILT).

Jlexuu UMEIOT LEeNbI0 JaTh CUCTEMaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUIL.
[Ipu u3yyenuu u npopaboOTKe TEOPETUUECKOTO MaTepuaia HEOOXOAUMO:

- IOBTOPHUTH 3aKOHCIEKTHUPOBAHHBIM Ha JIEKIMOHHOM 3aHATUU MaTepuan U JONOJHHUTH €ro C
Y4E€TOM PEKOMEHJIOBAHHOM 110 JAHHOW TE€ME JIMTEPATYpBHI;

- NpU CaMOCTOSITEJIbHOM U3YYEHUU TEOPETUUYECKOW TEMBbl CJIeNaTh KOHCIEKT, HCHOJb3Ys
pexomennoBannele B PIIJI  nurepaTypHble  HMCTOYHMKM M pecypchl  MHQOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT»

- IIpY MOJTOTOBKE K MPOMEXKYTOYHOM aTTECTAallMU MO0 MOJYJII0 UCIIOJIb30BaTh MaTepuaibl GpoHaa
OLICHOYHBIX CPEJICTB.

[IpakTueckue 3aHATHS NPOBOJAATCA C LEJNbIO YIIYOJIeHHs M 3aKpeIUIeHUs 3HaHMM,
MOJIyYE€HHBIX Ha JIEKIUSIX U B MPOIIECCEe CAMOCTOATENIbHON padOThl Ha/l HOPMATUBHBIMU JIOKYMEHTAMU,
yueOHOM 1 Hay4yHOU TUTEpaTypoi.

[Ipu moAroToBKeE K NPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:

- U3Y4HTb, IOBTOPUTH TEOPETUUECKUN MaTepHUall o 3aJJaHHOM TeMme;

- P BBIMOJHEHUH JJOMAITHUX PACUETHBIX 3aJaHHUi, U3YUUTh, TOBTOPUTH TUIIOBBIE 3a/1aHUS,

BBITIOJTHSIEMBIE B ayJUTOPHH.

Pexomenaanuu no padore ¢ HAy4YHOU 1 yueOHOM JuTepaTypoOil

PaboTa ¢ yuyeOHOM W HAyYHOUW JUTEPATYpOU SIBISETCS TIABHOH (DOPMOM CaMOCTOSATEIbHON

paboThl 1 HEOOXO0AMMA MPU MOJrOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKUX 3aHATUSX, K
MOJYJIbHBIM KOHTPOJIbHBIM paboTam, ompocy, 3adeTy. OHa BKIIIOYaeT MpOopaboOTKy JIEKIUOHHOIO
Marepuaiga — H3y4eHUE PEKOMEHJIOBAHHBIX HCTOYHUKOB W JIUTEPATYPbl IO TEMAaTUKE JIEKIUil.
KoHncrmekt neximuu JoJDKeH coaepaTh pedepaTuBHYIO 3alldCh OCHOBHBIX BOIPOCOB JIEKIIHH,
MpeVIOKEHHBIX MpernojaBareieM cxeMm (IMpu WX JEMOHCTpallMH), OCHOBHBIX MCTOYHHUKOB U
JUTEpaTyphl MO TeMaM, BBIBOJABI MO KakXIOMY Bompocy. KOHCHEKT H0KeH ObITh BBINOJIHEH B
OTIIeNbHOU TeTpaau 1o npeaMery. OH I0JKeH ObITh aKKypaTHBIM, XOPOIIO YUTAEMbIM, HE COJIEPKATh
HE OTHOCSIIYIOCS K TeMe HH(POPMAIUIO WIH PUCYHKH.

KoHcnekTsl HaydyHOU JUTEpaTypbl HPU CaMOCTOATEIbHON MOArOTOBKE K 3aHATUAM JOJKHBI

OBIThH BBIMOJHEHBI TAKXKE aKKypaTHO, COJIEPKaTh OTBETHl HA KaXKIbId TMOCTaBJICHHBI B TeMe
BOIPOC, UMETh CCHUIKY Ha UCTOYHHK MH(pOpMaILUU C 00sS3aTeIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUA U
rojia U3JaHus UCIOJb3YeMOW HaydyHOU JuTepaTypbl. KOHCHEKT MOXKET OBbITh OMOPHBIM (CONEpKaTh
JUIIb OCHOBHBIE KJIIOYEBBIC MO3UIIMU), HO MIPU 3TOM IMO3BOJISIONIMM JaTh HOJHBIA OTBET MO BOIMPOCY,
MO>KET ObITh MOPOOHBIM. O0BEM KOHCIIEKTa ONPEAEIISETCS CAMUM 00YJarOIIUMCH.

B mpouiecce paboThl ¢ yueOHOM U Hay4UHOH TUTEPATYPOIl 00YJarOIIUNCS MOYKET:

- JleNaTh 3alycy MO XOJy YTEHHUS B BHJIE IPOCTOrO MJIM Pa3BEpHYTOTO IUIaHa (CO3/1aBaTh
NepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHUKE);

- COCTaBJIATHh TE3UCHl (LUTHPOBaHHME Haubojee BaKHBIX MECT CTaThU WJIM MOHOTpaduu,
KOPOTKOE U3JIOKEHUE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAIUU (KpaTKoe 0000IeHre OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEPHYTbIE TE3UCHI).



PaGouass mporpaMma JIMCHMILIMHBI «AHAJIMTHYECKAs XHUMUS» COCTABICHAa B COOTBETCTBHH C
tpeboBanusimu GI'OC BO mo cnenmansHocTH 06.03.01. «buonorusy, yTBEp»KICHHOTO MPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 07 aBrycra 2020 1. Ne 920

[Iporpammy cocraBuiia: noueHT kadenper xumun Muapkuesa 3.1.

[Iporpamma onoOpeHa Ha 3acegaHuy Kapeapbl «XUMUL»
ITpotokost Ne 9 ot «06_» mas 2025 rona

ITporpamma ono6pena Ha 3acenanuu kadenps! «buoaorus»
ITporoxon Ne 9 ot «15» mast 2025 rona

ITporpamMma o1o0peHa Y4ueOHO-METOUIECKAM COBETOM XMMHUKO-OHOJOTHUECKOTO (PaKyabTeTa
ITporokon Ne _7_ ot «_22_» mas 2025 rona
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perucrpanuu H3MeHeHn

VYyeOHbIl Pemenne BHecennble u3MeHeEHU Iloamnucek 3as.
roj Kageaps kadenpoit
(Ne

MPOTOKOJIA, JaTa)
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