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IacnopT KOMILIEKTA OLIEHOYHBIX CPEACTB MO Y4eOHOH IMCUHIINHE

EH.01 Xumust
OueHouHbIe cpeacTBa
Konrpoaupyembie ®opmupyembie | Koaunuectso | JIpyrue oueHo4nbie CpeacTsa
pa3aennbl, TEMbI KOMIECTECHINHU TECTOBbBIX
. Bun KoaunuectBo
3aAaHuH
Pa3znen 1. AHaTuTHYECKAS] XUMUSA
Tema 1.1. [IK1.1-1.4 IIpakTuueckue | 3 KOMILIEKTa
KauecTBeHHbIN aHaJM3. IK2.2-2.8 3aHSITUS 3a1aHu i
IK 3.2-3.7 JlaboparopHast | 1 KOMITJIEKT
[IK 4.2-4.6 pabota 3amaHui
[IK 5.2-5.6 YcTHbIN onpoc
OK 01-OK 03
OK 09
Tema 1.2. [IK1.1-1.4 120 IIpakTuueckue | 4 KOMILIEKTa
KonnyecTBeHHbI TIK 2.2-2.8 3aHATUS 3a7aHui
anamms. [TousiTue o IK 3.2-3.7 JlaGoparopHasi | 2 KOMIUIEKTa
(bUBHKO-XHMHHECKIX [IK 4.2-4.6 pabota 3a1aHui
METONAX aHAJIA3A, IIK 5.2-5.6 Kontponpnas 1 xommexT
OK 01-OK 03 pabora 3aIaHIH
OK 09 YcTHbIN onpoc

Pasznen 2. Puznueckasa xXuMus

Tema 2.1 [IK1.1-1.4 IIpakTuueckue | 3 KOMILIEKTa
CBoiicTBa pacTBOPOB TIK 2.2-2.8 3aHATUS 3a7aHui
[IK 3.2-3.7 YcTHbIN onpoc
IIK 4.2-4.6
K 5.2-5.6
OK 01-OK 02
OK 09
Tema 2.2 [IK1.1-1.4 10 IIpakTuueckue | 3 KOMILIEKTa
OCHOBHBIE TTOHATHS U [IK2.2-2.8 3aHATUA 3aaHUI
3akoHbl TepmoauHamuku, | [IK 3.2-3.7 YcTHBIN onpoc
TepMoxumus. K 4.2-4.6
K 5.2-5.6
OK 01-OK 03
OK 09
Tema 2.3 [IK1.1-1.4 18 +16 IIpakTuueckue | 2 KOMILIEKTa
XuMHu4yecKasi 11K 2.2-2.8 3AHSITUS 3amaHuN
KHHETHKA 1 IK 3.2-3.7 JlabopaTopHasi | 2 KOMILIEKTa
KATATI. IIK 4.2-4.6 pabota 3aMaHnil
[IK 5.2-5.6 KonTtponbHas 1 xommiekT
OK 01-OK 03 pabora 3aIaHIH
OK 09 YcTHbI onpoc
Tema 2.4 [IK1.1-1.4 IIpakTuueckue | 2 KOMILIEKTa
ArperaTHbie IIK2.2-2.8 3aHATUSA 3a1aHUN
COCTOSIHUSI IIK 3.2-3.7 YcTHBII onpoc
BELIECTB. IIK 4.2-4.6
K 5.2-5.6

OK 01-OK 03




OK 09

Tema 2.5. [IK1.1-1.4 12 IIpakTuueckue | 2 KOMILIEKTa
[ToBEPXHOCTHEIE TIK 2.2-2.8 3aHATUS 3a7aHui
SIBJTEHS. IIK 3.2-3.7 Kontponpnas 1 xommexT
[IK 4.2-4.6 pabota 3a1aHui
[IK 5.2-5.6 YcTHbIN onpoc
OK 01-OK 03
OK 09
Paznen 3. Konnnougnas
XHMHUSA
Tema 3.1. [IK1.1-1.4 IIpakTuueckue | 2 KOMILIEKTa
IIpenmer 11K 2.2-2.8 3AHSITUS 3amaHuN
KOJLJIOUAHOU T1IK 3.2-3.7 YcTHbrit orpoc
XHMUEL. IIK 4.2-4.6
JucnepcHeie IIK 5.2-5.6
CHCTEMBI. OK 01-OK 03
OK 09
Tema 3.2 IIK'1.1-1.4 IIpakTuueckue 1 xommexT
BoicokoMoOIeKyIsipHbIE 1K' 2.2-2.8 3aHATHUSA 3anaHui
COEIMHEHUS (BMC) T1IK 3.2-3.7 YcTHbrit orpoc
IIK 4.2-4.6
K 5.2-5.6
OK 01-OK 03
OK 09
Tema 3.3 [IK1.1-1.4 YcTHbIN onpoc
PU3UKO-XUMUYECKUE [IK2.2-2.8
W3MEHEHUS [IK 3.2-3.7
OpPraHUYECKUX 11K 4.2-4.6
BELIECTB IMTUINEBBIX IIK 5.2-5.6
TIPOIYKTOB. OK 01-OK 03
OK 09
IIpomexyTounas IIK'1.1-1.4 3ananue s | 1 KOMILIEKT
aTTeCTAIMS I1IK 2.2-2.8 NPOBEAECHUSA 3aMaHMi
(nuddepenumposannbiii | 11K 3.2-3.7 aud. 3a4eTa
saver) IIK 4.2-4.6
K 5.2-5.6
OK 01-OK 03

OK 09




@opMBI M METOABI

KOHTPOJIA 1O SJIEMEHTAaM,
npeaCTaBJICHBL B Ta6m/1ue.

COCTaBJSIIOIIUM  YYEOHYI0 IUCHUIUINHY,

Tabmua. @OpMbI U METOIBI KOHTPOJIS

JyieMeHT y4eOHoH

(I)OprI H METOAbI KOHTPOJIA

AN CHMILIMHBI Texkymuii KOHTPOJIb IIpomekyTOUHAS aTTEeCTALUS
dopma IIposepsiembie dopma IIposepsiembl
KOHTPOJIfA OK, IIK KOHTPOJIsI e OK, IIK
Paznen 1. AHauTHYECKAS XUMHS Juddepenun | TIK 1.1-1.4
Tema 1.1. IIpaktnueckue | IIK 1.1-1.4 POBaHHBINI K 2228
KavecTBeHHbII aHanmu3. | 3aHATHS IIK2.2-2.8 3a4der IIK 3.2-3.7
Jlaboparopnas | 11K 3.2-3.7 IIK 4.2-4 .6
Pabota I1K 4.2-4.6 IK 5.2-5.6
Ycrnbiii onpoc | IIK 5.2-5.6 OK 01-OK 03
OK 01-OK 03 OK 09
OK 09 V1-VY23
Tema 1.2. IIpaktuueckue | IIK 1.1-1.4 31 -330
KomnuuecTBeHHbIH 3aHSTHSA [K22-238
anamms. [TousiTue Jlaboparopnas | IIK 3.2-3.7
(PU3UKO-XUMHYECKUX padora 11K 4.2-4.6
METONaX aHANH3a. Koutponbnas | IIK 5.2-5.6
pabota OK 01-OK 03
Ycrabiii onpoc | OK 09

Pasznen 2. Puznueckass XUMHSA

Tema 2.1 IIpaktnueckue | IIK 1.1-1.4
CaolicTBa pacTBOPOB 3aHATHS K 2.2-2.8
Yernsiii onpoc | 11K 3.2-3.7
IIK 4.2-4.6
K 5.2-5.6
OK 01-OK 03
OK 09
Tema 2.2 IIpaktnueckue | IIK 1.1-1.4
OCHOBHBIE TIOHATHS U 3aHATHUS K 2.2-2.8
3aKOHBI Ycrnbiii onpoc | 11K 3.2-3.7
TEPMOJNHAMUKHU. [IK 4.2-4.6
Tepmoxumust. [IK 5.2-5.6
OK 01-OK 03
OK 09
Tema 2.3 IIpaktnueckue | IIK 1.1-1.4
XumMnueckasi 3aHATHA TIK 2.2-2.8
KHHETHKA 1 Jlaboparopnas | 11K 3.2-3.7
KATANIHS. pabora I1IK 4.2-4.6
Kontponpnas | IIK 5.2-5.6
pabota OK 01-OK 03
Ycrubiii onpoc | OK 09
Tema 2.4 IIpaktnueckue | IIK 1.1-1.4
ArperatHbie 3aHATUSA IIK2.2-2.8
COCTOSIHUSI Ycrnbiii onpoc | 11K 3.2-3.7
BELLECTB. [IK 4.2-4.6
K 5.2-5.6
OK 01-OK 03

OK 09




Tema 2.5. IIpaktnueckue | IIK 1.1-1.4
HOBerHOCTHbIe 3aHATHA I1IK 2.2-2.8
SIBJTEHS. Konrponpnas | IIK 3.2-3.7
pabota [IK 4.2-4.6
Yernsiii onpoc | 1IK 5.2-5.6
OK 01-OK 03
OK 09
Pazagen 3. Konsionanas xummust
Tema 3.1. IIpaktuueckue | IIK 1.1-1.4
IIpenmer 3QHATUSA 11K 2.2-2.8
KOJLJIOUAHOU VcTHBIH orpoc I1IK 3.2-3.7
XML I[IK 4.2-4.6
JucnepcHeie K 5.2-5.6
CUCTEMBI. OK 01-OK 03
OK 09
Tema 3.2 IIpaktuueckue | IIK 1.1-1.4
BricokomMoneKyIapH 3aHATHS IIK 2.2-2.8
bie Ycrnbiii onpoc | 11K 3.2-3.7
coenunenns (BMC). 1IK 4.2-4.6
I[IK 5.2-5.6
OK 01-OK 03
OK 09
Tema 3.3 Ycrnbiii onpoc | IIK 1.1-1.4
Dusuko- I1IK 2.2-2.8
XUMHYECKUE 11K 3.2-3.7
U3MEHCHUS 11K 4.2-4.6
OPTaHUYECKUX [IK 5.2-5.6
BEIIECTB TUIIEBBIX OK 01-OK 03
MIPOAYKTOB. OK 09




2 OIIEHKA OCBOEHUA JNCIIAIIJIMHBI EH.01 XUMUSA
2.1 Bonpocsl auis1 co0ecenoBaHusl, yCTHOTO OMPOCa

Pasznen 1. AHaaHTHYECKAS XHMHSA
Tema 1.1. KauecTBeHHBLIN aHATIN3.
1. AHanuTHuecKass XUMHs, €€ 3aJayd 3HA4YeHUE B IOACOTOBKE TEXHOJOIOB OOIIECTBEHHOI'O
MMUTAHMUSL.
2 MeTonbl KAYeCTBEHHOT'O M KOJIMYECTBEHHOTO aHAJIN3a U YCIIOBUS X TIPOBEACHHSI.
3 .OCHOBHBIE MTOHATHS KAaUE€CTBEHHOI'O XUMHAYECKOTO aHAIN3A.

Tema 1.2. KonnuecTBeHHbIN aHanu3. [ToHATHE O PUBUKO-XMMUYECKIX METO/IAX aHAJIN3a
1 Knaccugukanus katrnoHoB. [lepBast aHanuTH4eCKast TPyIINa KATHOHOB.
2.00mas xXapakTepUCTHKA KATHOHOB BTOPOHW AHAJIMTUYECKOH TPYMIbI M UX COAEPIKaHUE B
MPOAYKTaX MUTAHUS.
3.3HaueHHe KaTHUOHOB BTOPOW IPYMNIbl B MPOBEAEHUH XUMHUKO-TEXHOJOTHYECKOTO KOHTPOJISL.
4.1I'pynmnoBoOil peakTUB U YCIOBUS €r0 MPUMEHEHHUS.
5 IlpousBeneHue paCTBOPUMOCTH, YCIIOBHUSI OOPa30BAHUS OCAIKOB
6. XapakTepuCTUKa TPyNMbl, YaCTHbIE PEaKLUMUHU HAa KAaTUOHBI TPEThEH M UYETBEPTON aHAIUTHU-
YECKHUX IPyIIL.
7.AM}pOTEpHOCTD.
8 I'pynmnoBo peakTuB U yCJIOBUS €r0 MPUMEHEHHUS!.
9.3HaueHHe KaTHOHOB TPETbeN U YeTBEPTON aHAIUTUYECKON IPyIIbl B OCYLIECTBIEHUH XUMUKO-
TEXHOJIOTHYECKOTO KOHTPOJIS
10.Knaccudukanmst aHnOHOB. 3HaU€HHE AaHUOHOB B OCYLIECTBJICHHH XUMHKO-TEXHOJOTHIECKOTO
KOHTPOJIA.
11.YacTHBIEC peakLuu aHHOHOB MEPBOM, BTOPOM, TPETbEH IPyIIL.
12.CucreMaTHuecKUil X0 aHaJIu3a COJU
12.Cy1mHOCTh METOAOB KOJIMUYECTBEHHOTO aHAIN3a.
14.0Onepauny BeCOBOro (TPaBUMETPHUYECKOr0) aHAJIHM3a
15.CymHoCcTh 1 MeTOABI 0OBEMHOT0 aHATN3A.
16.CymHOCTb METOAA HEUTpAIN3aLU1, €10 UHAUKATOPHI.
17.Teopust UHANKATOPOB
18.CyIIHOCTD OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX METOAOB M HMX 3HAu€HUE B IMPOBEACHUU
XHUMHKO-TEXHOJIOTMYECKOTO KOHTPOJIS.
19 IlepmaHraHaToMeTpus U €€ CYILIHOCTD.
20 Homomerpus 1 eé CyIIHOCTb
21.CymHOCTh METONOB OCAKIICHHUSI.
22 CymHOCTh METOAa KOMIUIEKCOHOOOPA30BaHUsI U €ro 3HAY€HHE B OCYINECTBICHHH XHMUKO-
TEXHOJIOTHYECKOTO KOHTPOJIS
23.CymHoCTh PU3NKO-XMMUYECKHX METOJOB aHAJIN3a U UX OCOOCHHOCTH
24 IlpumeHeHne (U3MKO-XUMHYECKUX METONOB aHAJIN3a B XHMHUKO- TEXHOJOTHYECKOM
KOHTpOJIE.

Pazagen 2. ®uznyeckasa XumMus

Tema 2.1 CpolicTBa pacTBOpOB
1. Obw1ast XapakTepUCTHKA PACTBOPOB.
2. Knaccuukaumuu pacTBOpOB, paCTBOPUMOCTb.
3. DKcTpakuys, ee NpakTUYECKOe IPUMEHEHHE B TEXHOJIOTMUECKUX MPOLECccax.
4. CriocoObl BeIpayKeHUsI KOHIEHTpauui. @U3NYECKHI CMBICH 3TUX MTOHITHH.
5. Bomoponnsiii noka3zatenb. CriocoOwr onpenenenus pH cpenbl.
6. PacTBOpUMOCTB ra30B B JKUJIKOCTSIX.




7. Auddys3us u ocMoC B pacTBOpax

8. IloHsiTHE AUCTIEPCHBIX CUCTEM M HCTUHHBIX PACTBOPOB.

9. Teopust 5EKTPONUTUYECKON JUCCOLUALINAN.

10. IloHsiTHE CTENEHU U KOHCTAHTBI TUCCOLIUALIUU.

11. Tunponus cosieii B BOAHBIX pacTBopax. CTeneHb ruApOIn3a.
12. IloHsiTHE HOHHOW CUJIBI PACTBOPA.

13. 3akoH Payns ans pacTBOPOB HE3JNEKTPOIUTOB.

Tema 2.2.OcHOBHbIE NOHATHA U 3aKOHBI TepMOAMHAMUKHU. TepMoxumus.
1.OcHOBHBIE NOHSTHS TEPMOJUHAMUKU.
2. Tepmoxumusi: 5K30- U SJHAOTEPMHUUECKUE PEAKLUU.
3.3aK0HBI TEPMOIUHAMUKH.
4 IloHsITHE SHTANBIINY, SHTPONNH, SHeprun I mobca.
5 KanopuiiHOCTe NPOAYKTOB MUTAHUS.

Tema 2.3. XuMnyeckasi KHHETUKA U KaTaJus.
1.CxOpoCTb U KOHCTaHTa XUMHUYECKON peakiuu. Teopus akTHBaLUU.
2.3aK0H IEeHCTBYIOIMHNX MacC
3. Teopuss karanmsa, Karanu3atopbl, (EPMEHTHl, MX pPOJb INPH TNPOU3BOACTBE U XPAHEHUU
MUIIEBBIX MPOIYKTOB.
4. TeMniepaTypHbIH peXUM XPaHEHHUs MMULIEBOTO ChIPbsl, IPUTOTOBJIEHHE MPOAYKTOB MUTAHUS
5. OOpaTumble 1 HEOOPATUMBIE XUMHUYECKUE PEAKIIHH.
6. XMMHUECKOE PaBHOBECHE.
7.CmeleHne XUMUYeCKOr0 paBHOBECHS.

Tema 2.4 ArperatHble COCTOSHUsI BELIECTB, UX XapaKTepUCTHUKA
1.061mas xapakTepuCTHKa arperaTHOr0 COCTOSIHUS BEIIECTB.
2. Tunbl XUMHYECKOHN CBA3U.
3.Tunel KPUCTATUIMYECKUX PELIETOK.
4 I"'a3000pa3HOe COCTOSTHUE BEIIECTBA.
5. Kunkoe cocTosiHME BElIeCTBa.
6.I10BepXHOCTHOE HATS>KEHUE.
7.BsskocTh
8. Biusinne BSA3KOCTH U NMOBEPXHOCTHO-AKTHUBHBIX BEIIECTB HAa Ka4€CTBO MUIIEBLIX NPOAYKTOB U
rOTOBOM KYJIMHAPHOH MPOAYKIUH (CYMOB-MIOPE, COYCOB, COyCa MailOHe3, 3ampaBok,
JKEITUPOBAHHBIX OJIFO/, KaIlr)
9.Cybnumanusi, ee 3HaUeHHE B KOHCEPBHPOBAHMHU NHILEBBIX MPOAYKTOB IMPH OPraHU3allUUd U
NPUTOTOBJICHUH CJIOKHBIX XOJIOAHBIX OO ®3 pBIOBI, MsAca M NTULBL, TPUOOB, ChIpa
NPUTOTOBJICHUH CJIOKHBIX TOPSYMX COYCOB, OTHAENOYHBIX moiy(adpukaroB u ux odopmieHnn
10. TBepaoe COCTOSIHUE BELIECTBA.
11 Kpucrammmueckoe v aMmop(pHOe COCTOSTHUSI.
12. ByiustHue pa3nudHbIX (akTOpPOB Ha PaCTBOPUMOCTD Ta3oB, KUAKOCTEH U TBEPIBIX BELIECTB,
UX UCMOJIb30BAHUE B TEXHOJIOTUU MPOAYKLIIMHA TUTAHUS

Tema 2.5. IIoBEpXHOCTHBIE SBICHMUS.
1. TepmMonnHamudeckass XapakTePUCTHKA TOBEPXHOCTH.
2. AncopOrusi, ¢ CyIHOCTb.
3 Bunsl ancopbium.
4. AncopOuus Ha TpaHHLIE PACTBOP-Ta3.
5.Ancopbums Ha rpaHULE ra3- TBEPAOE BEIIECTRO.
6 I'unpodunpHbie 11 rupodoOHbIE TOBEPXHOCTH.
7 I10BEpXHOCTHO AaKTHBHblE M TIOBEPXHOCTHO HEaKTHBHble BeulecTBa, poinbp IIBA B




SMYJIBTUPOBAHUH U TIEHOOOPA30BAHHH.
8 IlpumeHenne ancopObuMM B TEXHOJOTHYECKUX MPOLIECCAX U 3HAUEHUe ancopOuuu mpu
XPaHEHUH CBIPbS U MPOAYKTOB MUTAHMUSI.

Pa3nen.3. Konnouanas xumust

Tema 3.1. [lpeameT KOJIOUAHON XUMUH. JIUCOEPCHBIE CUCTEMBL.
1.OnpeneneHne KOIOUAHON XUMUH.
2.00BeKTHI U LIeNTH €€ U3YUESHHSI, CBSA3b C IPYTHMU AUCLHUTUTHHAMU.
3.JlucniepcHbIe CHCTEMBI, XapaKTEPUCTHKA, KJIacCH(pHUKaLys.
4 Ucnonb3oBaHue U POJib KOJUIOMAHO-XUMHMYECKUX IMPOLIECCOB B TEXHOJOTHU MPOAYKLUU
OOIIEeCTBEHHOTO ITUTAHHUS
5. KonnonnHele pacTBOPHI (30J1H): IOHATHE, BUABI, 00IIast XapaKTePUCTHKA.
6.CBOICTBa KOJUIOUIHBIX PACTBOPOB.
7.MeTobl ony4eHHs! KOJUIOUAHBIX PACTBOPOB U OUUCTKH.
8.YCTOMUMBOCTD U KOATyJISILUS 30JI€H.
9.®axTopsl, BeI3BIBAOLINE Koaryasanuto. [lentusanus.
10.Mcnonp3oBaHne KOJUIOWAHBIX pPAacTBOPOB B MPOLECCE OPraHu3allid U MPOBENECHUU
NIPUTOTOBJICHHS PA3JIMYHBIX OJIFO U COYCOB
11. XapakTepucTiku rpyOOIHCIIEPCHBIX CUCTEM, UX CTPOCHHE, CBOMCTBA, METObI MOJYYEeHUS U
cTa0MIn3anuy, MpUMEHEHHE.
12.Omynbeuu. I1ener. Iopomku.
13. Aspo3onu, IbIMbI, TYMaHBI.
14 Mcrionb3oBanne TrpyOOOUCTIEPCHBIX CHCTEM B IMPOLECCE OPTraHW3ald W TMPOBEICHHUU
NIPUTOTOBJICHHS PA3JIMYHBIX OJIFO U COYCOB

Tema 3.2. BoicokoMonekyisipHble coenmnenus (BMC).
1.Ctpoenune BMC, knaccudukarus.
2 Peakiuu moiuMepu3aliy U MOJTUKOHIEHCAINH MOy YeHHSI BBICOKOMOJIEKY JISIPHBIX
COEeMUHEHMH.
3 IlpuponHbie ¥ CHHTETHYECKHE BHICOKOMOJICKYJISIPHBIE COSAMHEHHSI.
4.Csoticta BMC.
5. HabyxaHue 1 pacTBOpPEHHE MOJIMMEPOB, (DaKTOPbI, BIHSIOIINE HA JAHHBIE TPOLIECCHI.
6.CTy1HH, METOJIbI MOy YeHHUS, CHHEPE3HC.

Tema 3.3 OU3NKO-XUMHUYECKUE U3MEHEHUS] OPTaHUYECKUX BEIIECTB NUINEBLIX OPOAYKTOB.
1. U3MeHeHue yrieBo0B B TEXHOJIOTHYECKUX NpoLeccax
2. UsmeHeHne OENIKOB B TEXHOJOTHYECKHX MPOIeccax
3. I3MeHeHune qunmuioB ((KUPOB) B TEXHOJOTHUECKUX MPOLeccax

KpnTepnn OLICHKH 0CBOCHUSA JHCHHUIUIMHBI HA 3TAIIC NPOBEACHHUA YCTHOI0 OnIpoca

OLCHKY 0 AUCITUTIIHHE
OO Xopormo VY noBacTBopu- Heyaosnersopu-
TCJIBHO TCJPHO

CryaeHT cBOOOIHO OTBeThI HE CTyaeHT MOXKET CryaeHT HEe
OTBEUACT HA BOMPOCH], | AOCTATOYHO MOIHBIC, OTBCTHTb JIHIIb HA ycBoua temy. He
MOKA3bIBACT ITyOOKOS JOTYCKAKOTCS HCKOTOPBIC BOIPOCHI MO3JKET OTBETUTh HA
3HAHUC TCMBI, OT/JCIbHBIC OIIMOKH. temel (He meree 30%) | 30% mocraBreHHBIX
BO3MOKHOCTH Ipu npaBunpHOM BOTIPOCOB.
MPAKTHYECKOTO TCOPETUUCCKOM OTBETES
MMPUMCHEHUS 3HAHUI CTYJCHT 3aTPyHICTCS

B MPUMEPE

MPAKTHYSCKOTO

MPUMCHCHUS 3HAHUH.




2.2 KoMIIeKT 3aAaHUH AJs IPAKTHYECKUX 3aHATHH

Tema 1.1. KauecTBeHHBLIH aHAIH3
IIpakTuyeckoe 3aHsITHE

«CocTaBJjieHHe YpaBHEHHI IrHAPOJIN3A COeAUHEHHUH, onpeaesieHHe cocTaBa 0ydepHbIX
cucrem. Pacuer crenenu auccounanum coenunenn u pH pacrsopos»

Pemure CJIEAYIINE 3aaH1 YKA3AHHOI0 BaM BapuaHTa.

3anaya 1. CocTaBbTe MOJIEKYJIPHbIE U HOHHBIE PeAaKIIMH B3aUMOENHCTBHS B pacTBOpax

MEXIY
1.

Al

6.

3amaua 2. Ompenenutre pH ykazaHHOro pactBopa C 3aIaHHOM

HCl u AgNO3

H2S04 u KoCOs

NaOH u H>SOq

NaOH u CuSOq4
CaClz u NaxCOs

KOHu ZnCl2

KOHIIEHTPAIIHEH DIIEKTPONUTA. YKAKHUTE PEAKIIUIO CPEIbI.
5%107 monbw/a HCI

0,01 monb/n H2SO4
2,7%10 mons/n NaOH
2,3*%103 mons/n HNOs
3,4*1073 monws/n HCI
0,0001 mons/n1 KOH

1.

“nok D

6.

3anavya 3. Onpenenute pH pacTtBopa ¢ 3aJaHHON KOHIIEHTpaluei ciaadboro
3JIEKTPOJIMTA, €CNIM yKa3aHa KOHCTaHTa JIUCCOLMALUU.

1. 0,001 mons/n Al(OH); Kn=1,7*10

2. 1,5%10° monms/n  HF Kn=1¥10?

3. 0,25 moms/n  HCN Kn=4,9%101°

4. 23*%103 mons/m HNO, Kn=7,1*10"*

5. 0,25 moms/n HCIO Kn= 1*107

6. 0,1 moms/n NH4OH Kn=1,7%107
Tabnmua necsTuyHbIX JorapupmMoB

00 |05 [10 [15 [20 |25 [30 [35 [40 [45 |50 [60 [70 [80 [90
1 [000 {021 [041 [061 [079 [097 | 114 [130 [ 146 | 161 | 176 [24 [230 [ 255 [279
2 [ 301 {312 [322 [ 332|342 [352 | 362 [371 [380 | 389 | 398 |415 |431 | 447 |462
3 447 [484 [491 [ 498 [505 [512 [ 519 [525 [531 | 538 | 544 [ 556 [ 568 | 580 [591
41602 {607 [613 [618 [623 [628 | 633 [638 [ 643 | 648 | 653 [663 | 672 | 681 | 690
51699 [704 {708 | 712 | 716 [ 720 | 724 | 728 |732 | 737 | 740 | 748 | 756 | 763 | 771
6778 [782 [785 | 789 [792 [796 | 799 [ 803 [806 | 810 | 813 [ 820 [ 826 | 833 |839
7845 [ 848 [ 851 | 854 857 [860 | 863 | 866 |896 | 872 | 875 [ 881 | 886 | 892 [898
8 1903 906 [908 | 911 [914 |916 | 916 {922 [924 [ 927 | 929 [ 935 [ 940 | 944 |949
9 1954 [957 {959 [ 961 [964 [966 | 968 [971 [973 | 975 [ 978 [982 [987 | 991 | 996

Pewmy cnenyrommue 3a1adu 11 CBOETO BAPHAHTA.
Paccuuraiire pH OydepHoro pacTsopa, UCTIONB3YsI CIEAYIOIINE TaHHbIE.
Aueratnsrii Oydep 20mn 0,2M KHUCTOTHI

1.

u

10 M 0,25M comu
2. Auerarnbiii Oypep 40mn 0,22M xucnotsl - 20mn 0,25M comnu




Aueratnsrii 6ydpep 80mu 0,25M kucnotel u 160ma 0,3M conu
Aueratnsriii Oydpep 300mn 0,2M kuciorel u 150mn  0,15M comu
Ammonuiineii Oydep 35mn  0,2M menoun u S5mn 0,15M comu
Ammonniineii 0ygep 40mn 0,35M menoun u 15mn 0,2M comu
AmmMonuiineii Oydep 45mn 0,25M menoun u 20min 0,15M comum
Ammonuiineii Oydep 25mi 0,3M menoun 1 40mn 0,25M comu

O N W

Kn (CH3COOH) = 1,86*10°  Ku (NH40H) = 1,77%107

Tema 1.1. KauecTBeHHbII aHATH3
IpakTuyeckoe 3ansiTue
Pemenune pacuetrHnix 3aaa4 no teme IlpousseaeHue pacTBOPUMOCTH.

3amanne 1. Haiinure pacTBOPUMOCTH NPEIJIOKEHHOTO BEIIECTBA, €CJIM H3BECTHO
S3HAYCHUE MMPOU3BEACHUA PACTBOPHUMOCTH.
1. AgBr IIP=0,5*10
BaCO; IIP=4,9%10"
CaSO4 IIP=3,7*%107
Agl I1P=2,3*1016
BaSOs IIP=1,8*101
CuS  IIP=1,4*107
Fe(OH), IIP=7,9%1071
Cd(OH), ITP=2,2*10"1

e A

3amanne 2. Brimamaer nu 0CamoK MpH CIMBAHUHM PABHBIX OOBEMOB MPEIIOKEHHBIX
PacTBOPOB C OAMHAKOBON KOHLIEHTPAaLUEH.
1. 4%10* mome/n  AgNOs u KoCO3

2,610 moms/n  BaClz 1 NazSO;
8,6%10° mons/n  CoClz u NaOH
4,4*10°1° mons/n AgNO3 u K2S
1,6%¥107 moms/n  CuClz 1 NazS
4*10°! monp/n LiCl u Na2COs3
8,6%10"7 mons/n  CuCl2 u NazS
0,6%10% mons/n ~ FeClo u NaOH

O =N ok

Bapmuanr 1

1. Beruucnuts npoussenenne pactsopumocts PbBr: mpu 25°C, eciti pacTBOPUMOCTD COMH TIPH 3TOM
Temmnepatype pasHa 1,32 - 10 monn/m.

2. Ucxonmst M3 TPOM3BEACHHUS PAaCTBOPUMOCTH KapOoHaTta kambuus, ompenenute maccy CaCOs,
coaepskaiyrocs B 100 M1 ero HaCchbILEHHOTO pacTBOpA.

3.Bo ckoipko pa3 pactBopumocTth (Monaw/in) Fe(OH): B Bome Gonbine pactBopumoctu  Fe(OH)s
mpu 25° C?

4 Kakoit 06beM Bozbl Heobxomum s pacteoperns npu 25° C 1 r BaSO4?

5. Obpasyercs au ocanok npu cmemuBaanu S00 mur 0,001 M pactBopa xsopuaa kanbuust u 500 mu
0,02 M pactsopa docdara HaTpusi?

Bapuant 2
1. Ansa pactBopenust 1,16 r Pbl2 morpeboBanoce 2 1 Boxgel. HaliT mpousBeneHue pacTBOPUMOCTH



COJIH.

2 Haiinute maccy cepebpa, comepkaiinyrocs B Buae HOHOB, B S00 M1 HachImeHHOTo pacTBopa AgBr.

3.Bo ckonbko pas pacrBopumoctb (Monb/i) Al(OH)s otnmuaercst ot pactBopumoctu Zn(OH): B
sozie mipu 25° C?

4 Kaxoii 06bem Boms! ipu 25° C neobxomum amst pacteoperns 0,5 r BaCO3?

5. Obpasyercst 1 ocanok mnpu cmeumrBaranu 100 mi 0,0004 M pactBopa cynbdara meau (1I) m 200
mi 0,001 M pactBopa ruipoxkcusia Kanus?

Hdna  mamopacTBOpuMOro ayektponuTa (Tabnuia) HANWIIUTE BBIPAKCHHE Ui HPOU3BCACHUS
pactBopumocTtH [P u ykaxkute ee Benmmunny. Onpeaenure, MOKHO JTH MPUTOTOBUTH PACTBOP 33AaHHOTO
3JCKTPOJIUTA MOJSIPHON KOHIICHTpALMK, YKa3aHHOU B Tabmauue. Paccuwraiite, B KakoM 0OBEME BOBI
MOJKHO pacTBoputh 0,5 r JaHHOTO MaTOPACTBOPHMOTO BEINECTBA.

Bapuant [BemecTso (— Bapuant |[BemectBo Cus. vom/n
1 PbCl, 5-10 16 CaCOs 5-10°°
2 AgBr 410 17 CaSO;4 5-107
3 MnS 5-107 18 IAg2S0,4 5-107
4 IPbl, 5-107 19 Ag,CrO4 1-10°¢
5 CaCOs 5-10°¢ 20 CaF, 1-107
6 Agl 5-107 21 BaCO; 1-10°¢
7 CdS 2-10 22 Agl 7-107
3 PbSO, 1-10* 23 INi(OH)- 1-10*
9 ZnS 1-10°¢ 24 SrSO.4 21073
10 IN1S 1-10° 25 BaF- 1-10°3
11 FeS 1-107 26 Pbl, 5-107
12 BaSO4 1-107 27 INiS 1-10°¢
13 PbCl, 5-10°¢ 28 CaSO;4 5-1073
14 Ca3(PO4)2 5-10°¢ 29 BaCO; 1-10°¢
15 Agl 5-107 21 PbCl, 5-10°°

Tema 1.1. KauecTBeHHbII aHAJIH3
IIpakTuyeckoe 3aHsITHE
CocTaBjieHHEe CXeM MPOBeAeHHs JPOOHOI0 H CHCTEMATHYECKOI0 KA4eCTBEHHOT0 AaHAJIH3a
KATHOHOB H AHHOHOB.

BbinosiHeHHne padoThl N0 oNpeesIeHHIO COCTABA HEHM3BECTHOM cMecH:

1. Onuumure BHELIHWE TNPU3HAKU IOJYYEHHOH CMecH: LBET, 3amax, OJHOPOIHOCTb.
Paznenure cmMeck Ha 3 yacTu (U1 OTKPBITUS KATHOHOB, AHHOHOB U JUIsSI IOBTOPHOTO aHAJIN3A).

2. Ompenenure pacTBOPUMOCTb CMECH (BELIECTBAa) B BOAE NPU Pa3HOW TeMmIeparype,
pacTBOpuUMOCTh B kHcioTax. [lo Tabnuie pacTBOPUMOCTH MOXKHO CHENATh MPENIoOKEHHE O
COCTaBE UCCIIEeyEMON CMECH.

3. Onpenenute pH nonyuenHoro pactsopa. Crenaiite BbIBOA O KaueCTBEHHOM COCTaBe
COJIEH C TOUKH 3PEHHSI CHJIbI 3JIEKTPOJIUTOB, OOPa3yIOIIUX COJIH.

4. Cpeny KaTHOHOB LIENECOOOPA3HO B CAMOM Havalle aHaju3a OTKPbITh KaTHOHbI NH4',
Fe?' Fe’"

5. U3 otmenbHbIX mpo0O pacTBOpa MpPH TMOMOIIM TPYMIOBBIX PEAKTUBOB OIPEIEIUTE
HaJu4he KATHOHOB KaXKAOM aHAIUTUYECKONM TIpynmel KaTHOHOB. Mcmnosab3yliTe MaTepuanibl
MPeabIy IuX JJaOopaTopHBIX padoT.

6. JIpoOHBIM aHAJIM30M C MOMOIIBIO YaCTHBIX PEAKLUH M3 OTHENBbHBIX MPOO OTKPBIBAIOT
KaTHOHbI METAJIJIOB ONPEENEeHHbIX PaHee aHAIUTUYECKUX MPYIII.

7. 13 otnenpHBIX pob oTkpoiite annoHs! 1 u Il ananutnveckux rpymr.

8. Ilpoenute qpoOHBIN aHATN3 AHUOHOB (U3 OTHENBHBIX MPOD).

9.CnenaliTe BBIBOI O COCTaBe UCCIIEAYEMOH CMECH BEINeCTB. 3aMUIINTEe HEOOXOIUMbIC



YPaBHEHUs PEaKLIH.

KauectBeHHBIE pE€aKlii Ha KATHOHBI M1 aHHOHBI

KaTtuon Bo3zaelicTBHe WJIH PeAKTHB Hao6sropaemas peakuus
Li" Inams KapMuHOBO-KpacHOE OKpaIluBaHUE
Na' Inamst XKenroe okpainmsanue
kt [Inams PUOETOBOE OKpALIUBAHUE
Cca2t Inams Kupnuuno-kpacHoe OkpalBaHue
sr2+ IInams KapMmnHOBO-KpacHOe OKpalinBaHue
BaZt ITnams S04% Kenro-zeneHoe oxpamnBaHue. Bpimagenue
Oemoro ocamka, HE  pacTBOPUMOIO B
kucnorax: Ba? + S042=BaS04
Cu2+ Bona I'unpatupoBaHHble  HMOHBI Cu?"  umeror
roJiyoyIo OKpacky
pp2t g2- Brimanenue uepHoro ocanka: Pb*" + §* =PbS
Agt Cr Brimanenue Oeoro ocanka; He paCTBOPUMOTO
B HNO3, HO pacTtBopumoro B koH1ie. NHz H20:
Ag++Cl"=AgC(Cl
Fe2t rekcauuano-peppar  (II1) Brmanenune curero ocaaka:
Kanust (KpacHasi KPOBSTHAs K'+ Fe?" + [Fe(CN)s]* =KFe[Fe(CN)s]4
conb) Ks[Fe(CN)s]
Fedt 1) rekcaunanogeppar (II) | Bemanenue cuHero ocanka:
Kajust (GKeTast KpOBSIHAS K+ + Fe?" + [Fe(CN)s]* = KFe[Fe(CN)s]
conb) K4[Fe(CN)e] I
2)ponania-non SCN- OSIBJICHHE SIPKO-KPACHOTO OKPAIIMBAHMUS 32
cder 0Opa3oBaHUS KOMILIEKCHBIX HOHOB
Fe(SCN)**, Fe(SCN)"
ART [Mlenous (amdporepHbIe Brimanenue ocagka THOPOKCHIA ATFOMHHHS
CBOWCTBA TUAPOKCHIA) MpY TPUWIMBAHAK TIEPBBIX MOPLUN IIEJTOYU U
ero pacTBOpeHUue npu JaJbpHEeNIemM
nobasneHnH n30bITKA PACTBOPA MISJIOUH
NH;" 1E€JI0Yb, HATPEB 3anax ammuaka: NHy ™+ OH =NH3 + H20
H" HNunukaTopsr: JAaKMYC, | KpacHOE OKpaIIMBaHHE KPACHOE OKPAILIBAHUE
(kucnasi cpena) | MEeTHIIOBBIN OpaHKEBbIH
AHHOHBI
Brmanenue Genoro ocamgka, HEPACTBOPUMOTO
S042- Ba B kucroTax: Ba2+ + $042-=BaS04
NO3- 1) nobasute koH. H2SO4 u | ObpasoBanue rojiyooro pacTBopa,
Cu, HarpeTs. comepskamero uoHel Cu2+, BblIeleHHE rasza
2) cmech H2S04+FeSO4 Oyporo usera (NO2)
BosHukHOBeHHE OKpacku cyibdara HUTPO30-
xkeneza (1) [Fe(H20)SNOJ2+. Oxpacka ot
¢uoneToBO A0  KOPUYHEBOW  (peakuus
"Oyporo koJibia")
PO43- HOHbI Ag+ Bremanenue  CBETNO-KENTOrO  OCafka B
HelTpanbHOM cpene: 3Ag+ + P043-=Ag3P04
CrO42- noHbI Ba2+ Brmanonue JKEJITOrO ocanka, HE
pacTBOPUMOrO B YKCYCHOH KHCJIOTE, HO
pactopumoro B HCI:
Ba2+ + CrO42- =BaCr04
S2- noHbl Pb2+ BrinageHue 4epHOro ocaika:




Pb2+ + S2- =PbS

CO32- nonsl Ca2+ BbIMaIeHHe OeIoro ocaaka, pacCTBOPUMOrO B
kucnorax: Ca2+ + CO0 2- = CaCO3

CO2 usBectkoBas Boga Ca(OH)2 | Ca(OH)2 + (€02 =CaCO3 + H20,

CaCO3 +C02 +H20 Ca(HCO03)2

Brimagenue Oenoro ocanka U €ro pacTBOpeHHE
npu nponyckanuu C02

SO32- noHbl H+ [Nosisnenne xapaktepHoro 3amaxa S02:

2H+ + SO32- =H20 + SO02F
F- nonbl Ca2+ Brmanenue-6enoro ocanka: Ca2 + 2F =CaF2
Cl- HOHbI Ag+ Brimanenune Oemoro ocanka, He pacTBOPUMOIO

B HNO3, o pactBopumoro B koHl. NH3 H20:
Agt++Cl= AgCl

AgCI + 2(NH3 H20) =[Ag(NH3)2]+ + CI- +
2H20

Br- HOHbI Ag+ Brmanenue  CBETNIO-KENTOTO  OCankKa, He
pactsopumoro B HNO3: Ag+ + Br- = AgBr
0CaJIOK TEMHEET Ha CBETY

I- HWOHBI Ag+ BrinageHune kenToro ocazaka, He
pactBopumoro B HNO3 u NH3 koHIL.:
Ag+ + 1- =Agl ocaok TEMHEET Ha CBETY

OH- MUHIUKATOPBL:
(mmenouHas JaKMYC CHHEe OKpalINBaHHe
cpena) benondpranenH MaJIMHOBOE OKPAIIBAHIE

KauecTBeHHbIE peakiMi HA KaTUOHBI OCHOBaHbI HA MPOTEKAHUU XUMUYECKON peakuuu U
HA U3MEHEHHH I[BETa IJIAMEHH, TO €CTh Ha (PH3UUECKOM Mpolecce.

Onpenennth Hamu4yue B pacTBOpe Takux woHOB kak Lit+, Nat, K+, Ca2+, Sr2+ ¢
MOMOIIBI0 XUMHUYECKOTO B3aWMOJEHCTBUS HEBO3MOXKHO, TaK KaK 3TH HMOHBI HE MOIYT OBITh
CBsI3aHBI B PacTBOpe C OOpa3oBaHMEM HEPACTBOPHMOrO BellecTBa. MOHBI, KOTOpBIE MOXKHO
CBAA3aTh

B pacTBope ¢ oOpa3oBaHHMEM OCaJKa MOXHO OOHApPY>KHUT C TOMOILIBK) XUMHYECKUX
peaxiuii, Tak HapuMep UOHBI cepedpa maroT Oenbiil 0caIoK Xjopuaa cepedbpa ¢ MOHAMH XJIOpa!
Agt+ +Cl-=AgCl.

HekoTopble HOHBI MOJKHO OINpPENEeNUTh JBYMs CIIOCO0AMH M IO XHMHUYECKOMY
B3aMMOJICHCTBUIO, U MO LBeTy IiaMeHu. Hanpumep, nonsl Ba2+ okpamuBaroT miamMs B XKeITO-
3eNIeHbIH BT, HO Tak)Ke MOHBI Ba2+ BCTymaroT B peakuuto ¢ annoHamu SO42- ¢ obpa3oBannem
cynbdara Oapust: SO42- + Ba2+ = BaSO4.

Takum obpa3oM ompenenuTh HaIU4YHE B PACTBOPE KATHOHOB MOXKHO KaK C TTOMOLIBIO
XUMHUYECKHUX PEaKIHil, Tak [0 OKPACKU IJIaMEHU.

3AJTIAHME 1.

IIpn momoImM Kakux Ka4eCTBEHHBIX PEAKIMH HAa KAaTHOHBI B CPeAe MOXKHO OOHAPYKHUThb
HAJIMYME CJICAYIOUINX BEINEeCTB: HUTpPAT Oapws, XJOPUA MEAHM, HUTPAT CBHHLA, XJIOPHI
AFOMUHUS], OPOMH]T AMMOHHSI.

IlonTBEpAUTE OTBET YPABHEHUSIMH PEAKLUN.

3AJIAHME 2.
[Ipn moMoIM KaKUX KaueCTBEHHBIX PEAKLMi HAa KATHOHBI B CPEle MOXKHO OOHAPYIKUTh HAINYHE
CIIEYIOIINX BEIIECTB. THAPOKCU HATPUSI, XJiopun cepedpa, Opomun kamusi, GTopun Kambius,
cyabdun menu, pocdar anroOMUHNSA, HUTPAT KaJIHsL.



IlonTBEpAUTE OTBET yPABHEHUSIMU PEAKLUNI.

VYKaxXuTre METONHKY, MOPSAAOK NeHCTBUH, HEOOXOAMMBbIE PEAKTHUBBI U ONPENeIeHUs
cocTaBa CMeCH (COOTBETCTBYIOIIErO BapHaHTa). JalHIINTe HEOOXOAMMBIE YpaBHEHUS
XUMHUYECKUX PEAKLU.

1. Xnopup xenesa (I1I), xaopun nuHKa, Cyiab}art UHKA, CyIb(paT aMMOHUS
2 Xnopun ammonus, cynbgart skenesa (1), cynedar memu (1)

3. Hurpatel amoMmuaMst, Marausi, Meau, cepedpa

- HuTtpats! kaius 1 aMMOHHMs1, KapOOHATHI KaJbLM U MATHUSL.

Tema 1.2. KonmmuectsenHblii ananus. [llouaTue o pU3NKO-XHMHYECKHX METOAAX AHAJIH3A.
IIpakTHyeckoe 3aHsATHE
IIpoBenenue pacueTroB B BeCOBOM (IrPAaBUMETPHYECKOM) AHAJIH3E,

1. Bbuucnute aHATUTUYECKUN MHOKUTEND ((haKTOp mepecuéra) skejae3a B BeCOBOH Gopme
Fe203.

2. Omnpenenure maccoByro nomo (%) Oapust B obpasue cynbdara 6apust BaSO4. Hasecka
gucroro BaSO4 pasna 0,3872 r. Macca ocanka cyibdara Oapuss BaSO4 mocie
npokanusanus — 0,3644 r.

3. Texuuueckuii obpazen kapOoHaTta kamblusi comepkut 18% mnpumeceit. Paccumraiite
00BbéM 2% pacTBOpa OKcajlaTa aMMOHUS, HEOOXOMUMBIN IS OCAKACHUS KaJbLUs U3
HaBecku oOpaszua maccoi 0,4000 r. JIjist AOCTHKEHHMSI MOJTHOTHI OCAKACHUS KaJIbLIUS
HeoOxoauMm 1,5-kpaTHbIi U30BITOK PacTBOpa OCAIUTENS ¢ MIIOTHOCTBIO 1,00 1/cM3.

4. Omnpenenutbs mMaccoByro aomio (%) umcroro BaC12*2H20 B obOpasie TeXHHYECKOTO
xjopuna Oapusa. Hasecka cocrasmser 0,5956 r. Macca ocanka cynbdara Oapust
Ba504 nocne npoxanusanus 0,4646 r.

5. Omnpenenuth MaccoByro a0 B (%) Gapust B oOpasue xiopuna Gapus BaCl12 * 2H20
(x. 1). HaBecka unctoro BaC12*2H20 pasna 0,4872 r. Macca ocanka cyiibdara Oapus
BaS04 nocne npokxanusanus 0,4644 r.

6. Jlna konmudecTBeHHOTO ompenenenus Ba2+ pacrsopunu Hasecky BaC12*2H20 0,4526
r. Kakoii 00bem 2 H. pacTBOpa CEPHON KUCIOTHI MOTPEOYETCS I TIOJTHOTO OCAKICHUS
noHos Ba2+?

Tema 1.2. KonmmuectsenHblii ananus. [lousaTue o pU3NKO-XHMHYECKHX METOAAX AHAJIH3A.
IIpakTHYeckoe 3aHsATHE
IIpoBenenne pacyeTroB B 00bLEMHOM aHAJIH3E

3amaua 1.

Omnpenenure NPOLIGHTHOE CoAep kaHue xyiopuna kanusi B HaBecke 0,0842r, eciau Ha
tutpoBanue mnouuio 10,9 mn 0,12H pactBopa HuTpara cepebpa (3amuimuTe
ypaBHEHHE PEAKIIMU B MOJICKYJSIPHOM U HOHHOM BHIE).

3ananue 2.

Beruucaute TUTP WM HOPMAIBHOCTB PACTBOPAa TMAPOKCHUAA HATPUsA, €CIM Ha
tutpoBaHue 20mi ero pacrsopa nouuto 17,8mi 0,128 pacTBopa COJMITHON KHCIJIOTBI
(3anmmTe ypaBHEHHE PEaKLUU B MOJIEKYJIIPHOM H HIOHHOM BHE).

3ananue 3.

Briuucnure TUTP UM HOPMabHOCTb PAacTBOPa COJISIHONW KHCJIOTBI, €CJIM HaBecka
kapOoHaTta Hatpus Maccoii 1,315t pactBopeHa B mepHOi konbe Ha 250mu, u Ha
TuTpoBaHue 20MJ1 3TOro pacrsopa nomo 19,7Mi1. pacTBopa COJISTHOM KHUCIOTBI
(3anuIMTe ypaBHEHNE PEAKLIUU B MOJIEKYJIIPHOM H HIOHHOM BHE).



Sananue 4.
BbIHOHHI/ITe pacqu 10 HpI/IBeI[eHHbIM JAHHBIM TI/ITpI/IMeTpI/ILIeCKOFO aHaJIn3a

Ne Pesynprare! sxcriepuMeHTa PaccunrteiBacMas BemnanHA
BApUAHT (ycaoBue 3aaat4un) (aTO HEOOXOAUMO HANTH)
a
Ha tutposanue 20 cM® pacTBOpa CONSAHOM KHCIOTHI ¢ Turp (NaOH/HCI) u
1 turpom 0,003512 r/cm® mapacxomosano 21,12 cm? T(NaOH/H,SO.)
pacTBOpa rUAPOKCHIA HATPHS.
Ha turposanue 20 cm® 0,1 H pacTBOpa COMAHOM Tutp (NaOH) u T
2 KHUCJIOTHI MOTPEOOBANIOCh 8 MIT pacTBOPA THAPOKCHAA (NaOH/HBr)
HaTpHsl.
Ha tutposanue pacrsopa, coaepxkamiero 1,0250 r Cx (NaOH)
3 xuvuaecku unctoi HoC,042H,0, tpebyerea 24,1 e’
PacTBOpa rUAPOKCHIA HATPHSL.
Ha tutpoBanue pacTBopa, COACPKALIECTO XUMUUCCKH Macca Na,CO; B pactsope
4 9UCTHIN KapOoHaT Hatpus, Tpedyeres 22 ev® 0,12 1
pacTBOpa COISTHON KUCIOTHI.
Ha  TutpoBaHMe HaBeCKM XHMMHUYECKH UHUCTOrO | Macca HaBECKM XMMHYECKH
5 kapbOHATA HATPHA H3PACXOHOBAHO 27 cM’ | IHCTOro KapGOHATA HATPHS
pactsopa HCI ¢ Trcinaon = 0,0080 r/em’.
6 Ha tutpoBanune pactBopa cepHOI KHCIOTH TpeOyeTCs Macca H,SO4 B pactBOpe
20 cm’® ruapokcuaa Hatpus ¢ Tutpom 0,004614 r/em’
Ha turposanuce masecku 0,1560 r xuMuaecku aucToi Cx (KOH)
7 satapuoi kucnorsl HoC4H4O4 uspacxogosano 26 cm?
PacTBOpa THAPOKCHIA KAJIHSL.
Hagecky 0,6 r H,C>042H>0 pactBopuin B MEpHOUH Cx (NaOH) u T(NaOH/
g konbe o6bemom 100 cv®. Ha turposanme 20 cm’ H.C.042H:0)
HOJTyIEHHOTO PACcTBOPA M3Pacxoa0oBano 18,34 cm?
pactBopa NaQH.
Ha Tutposanme 15 oM’ pactsopa KOH | Cx (KOH)
9 uzpacxomosano 18,7 cm® pactsopa HCl ¢ Tua =
0,002864 r/cm’.
Ha turposanue 20 cm® pactsopa HNOs 3atpaueno 15 | Macca HNOs B 250 ov®
10| cm? 0,12 1 pacTBOpa NaOH. pactsopa.
Hagecky 1,0606 r xumuuecku uuctoro NaxCOs; | Cn(HCI) u T(HCI)
PAaCTBOPUIIM B MepHOi1 Konbe oobemom 200 cm>. Ha
I | turposanue 20 o’ nonyuennoro pactsopa
m3pacxonosano 24, 45 cm® pactsopa HCI.
21 cm® NaOH ¢ tutpom 0,00381 r/cm’ TuTpoBaiu | Vppa (HCI)
12 0,1 H pacTBOPOM COJITHON KHCJIOTBI
Ha tutpoBanme 20 cm® Qocdopnoit kucaors! | Cn(HsPOs) u T(H5PO.)
13" | uspacxonosano 27,5 cm® 0,1 1 pacteopa NaOH.
Ha turposanue 20 cm® pactsopa HNOs 3atpaueno 15 | T(NaOH)
14 cm® 0,12 1 pactopa NaOH.
Ha tutpoBanue 25 cm® pactopa NaxCOs | Cxombko rpammos Na;COs
15 | Tpebyercsa 20,2 cm® 0,1010 H pacTBOpa COsIHOI | COAEPXKHTES B 250 em®
KHCJIOTEI pactBopa Na,CO;
¢ |Ha TutpoBamme 20 cM®  pactBopa NaOH | Cxombko rpavvos NaOH

pacxonyercss 20,8 cM® comsiHOH Kuciaotel ¢ T =

comepxutcs B 500 om®




0,002022 r/cm?® pacteopa NaOH

Ha turposanue 20 cm® pactopa HNOs 3atpaueno 15 | Cx(HNOs)

17| em 0,12 1 pacTBopa NaOH.
Hasecky 0,1590 r xumuuecku  uucToil | Cx(NaOH) u T(NaOH)
H2C2042H20  pactBOpmin B IIPOU3BOJIBHOM
18 ooveme Boxmbl. Ha TuTpOBaHHME MONYYEHHOTO
pacTBopa H3pacxogoBaHo 24,6 cM® THMAPOKCHAA
HATpHSI.
19 21 e’ 0,1133 u pactsopa NaOH tutposamu 0,1 H | Vpp (HCI)

PacTBOPOM COJITHOW KUCJIOTBI

Ha Hefirpanuzanuio obpasua 3arpssHeHHO# combl | Maccosas o (%)
20 (maBecka B 0,2648 r) wuspacxomosaHo 24,45 mn | kapbonara Hatpus Na;COs
0,197 1 pactBopa HCI?

Ha TutrpoBanme  pactBopa  CepHOH KHCIOTHI | Macca CepHOM KHCIOTH B

21 m3pacxonosano 15,15 cm® pacTBopa enxoro HaTpa ¢ | pacTsope
T(NaOH/H2SO04) = 0,004904 r/cv’.
Ha tutposanue 40 ¢’ pacTBOpa CONAHOM KHCIOTHI ¢ Turp (NaOH/HCI) u
22 turpom 0,003512 r/cm® mapacxomosano 21,12 cm? T(NaOH/H>SO.)
pacTBopa rUAPOKCHAA HATPHUSL.
Ha turposanue 10 cm® 0,1 H pacTBOpa COMAHOM Turp NaOH) u T
23 KHCJIOTHI OTPEOOBATIOCh § MJI PacTBOpa MHIPOKCHIA (NaOH/HBr)
HATPHSL.
Ha tutposanue pacrsopa, coaepxkamiero 1,2250 r Cx (NaOH)
24 xuvuaecku unctoi HoC,042H,0, tpebyerea 24,1 e’
pacTBopa rUAPOKCHAA HATPHUSL.
Ha tutpoBanne pactBopa, coaepKamero XuMHUICCKH Macca Na,COs B pacteOpe
25 4auCThIN KapOoHaT Hatpust, Tpedyercs 26 ev® 0,12 H

pacTBopa COJISIHON KUCJIOTHI.
Ha  TturpoBaHHMe HaBECKM XHMHYECKH YHCTOrO | Macca HaBECKH XMMMYECKH
26 kapOOHATa HATPHS U3pacxonoBaHo 17 cm® pacTeopa | IUCTOrO KapOoHaTa HATPHs

HCI ¢ Tucinaon = 0,0080 /ey’

27 Ha tutpoBanune pactBopa cepHOI KHCIOTH TpeOyeTCs Macca H,SO4 B pactBOpe
3 3
17 cm® rugpokcnaa Hatpus ¢ Turpom 0,004614 r/ew.
Ha turposanuce masecku 0,1860 r xumMuaecku aucToi Cy (KOH)
28 satapuoi kucnorsl HoC4H4O4 uspacxogosano 26 cm?
pacTBOpa rUAPOKCHAA KA.
Ha TurpoBanme  pactBopa  CepHOH KHCIOTHI | Macca CepHOM KHCIOTHL B
29 n3pacxomoBano 18,25 cm® pacTBOpa eKOro HaTpa ¢ | PAcTBope
T(NaOH/H2SO04) = 0,004904 r/cv’.
Ha tutposanue 20 cM® pacTBOpa COSHOM KUCIOTHI ¢ Turp (NaOH/HCl) u
30 turpom 0,003512 r/em® mspacxogosano 21,12 cm? T(NaOH/H.SO.)

pacTBOpa rUAPOKCHIA HATPHAL.

Tema 1.2. KonmmuectsenHblii ananus. [lousaTue o pU3NKO-XHMHYECKHUX METOAAX AHAJIM3A.
IIpakTHYeckoe 3aHsATHE
IlocTpoenne KPUBBLIX THTPOBAHUSA

1. Toctpouts kpuByto tutpoanuss NaOH [C(NaOH) = = 0,15 mons/n] pactsopom HCI ¢
koHUeHTpauuei 0,30 Monb/i1 1 mogoOpPaTh HHANKATOPHL.



2. TlocTpouTh KpHUBYIO TUTPOBaHMA MypaBbuHON kuciIoThl (CO = 0,20 momnb/i1) pacTBOpOM
KOH ¢ konuenTpanueti 0,40 Moyib/11 1 MOAOOPATh UHAHKATOPHI.

3. PactBop 0,2 H H2SO4 ortutposanu 0,2 H pactBopom NaOH Ha 90 %. Onpenenuts pH
MOJIyYE€HHOT'O pacTBopa.

4. Paccumrath ckauok tuTpoBaHus 0,2 H pactBopa HCI 0,2 H pactBopom NaOH mpu
HenoctaTke 1 n30bITke 0,1 % 5KBUBAJIEHTHOrO KOJMYECTBA.

5. Paccuurate pH B TOUKE 3KBUBAJICHTHOCTH HpU TUTpoBaHMU 0,5 H pacTBOpa YKCYyCHOM
kuciaotsl 0,5 H pactBopom NaOH.

6. Uemy paBHO pH B HyJIeBON TOUKE NPU TUTPOBAHUU PACTBOPA YKCYCHOW KUCJIOTBHI €KUM
HaTpuem?

7. 0,05 u pacrBop HCOOH mne#itpammzoBan Ha 50 % pacrBopom KOH. Uemy paBHO
3HaueHue pH pactsopa?

8. Paccuurath ckauok tutpoBaHus 0,5 H pactBopa NH4OH 0,5 H pacTBOpOM COJsIHOM

KHCJIOTBL.

9. Paccuutate pH B TOuke skBUBajeHTHOCTH mnpu TuTpoBaHuu 0,5 H NH40H 0,5 H
pactBopom HCI.

10. PaccunraTte ckadok tutposanus 0,1 H pacTtBopa macmsaHoi kucnotel 0,1 H pacTBOpoM
NaOH.

11. PaccuuraTte pH B TOUKE 5KBUBAJIEHTHOCTH U B HYJIEBOW TOUKE MPH

12. Tutposanuu 0,1 H pacTBopa mMacnsHoO# kucnotel 0,1 H pactBopom NaOH.

13. Paccuntate cxauox tutpoBaHus 0,15 H pactBOpa AuXJIOpyKCycHOM KucinoTel 0,15 H
pactBopom KOH.

14. Paccuutate pH B TOUYKE SKBHBAJIEHTHOCTH U B HYJIEBOW TOYKEe Npu TUTpoBaHuu 0,15 H
pacTBOpa auxJyiopykcycHol kuciotsl 0,15 1 pactBopom KOH.

15. Ilpu xaxkom pH cnenyer 3akoHuuTh TuTpoBaHue 0,025 H pactBopa NH40OH 0,025 n
pactBopom HCI?

Tema 1.2. KonmmuectsenHblii ananus. [lousaTue o pU3NKO-XHMHYECKHUX METOAAX AHAJIM3A.
IIpakTHYeckoe 3aHsATHE
CocraBieHue ypaBHeHHIl OKHCJIUTEIbHO-BOCCTAHOBHTEIbHBIX PeaKLuil MeToAOM
3J1eKTPOHHOI0 6aJIaHCA H METOAOM 3J1eKTPOHHO-HOHHBIX MOJIYpPeaKIHH

FeSO4 + KMnO4 + HSO4 = Fex(S04); + Mn SO4 + K; SO4 + H:0
Na.SO; + KMnO, + H,SO4 = Na,;SO4 + Mn SO. + K, SO, + H,O
KI+ KNO; + H;SO04 =1, + K; SO4 + H:0

KNO: + KMnO. + HO = MnQ; + NaNQO; + KOH

AgNO; + PH; + H,O = Ag + H:PO4 + HNOs

KI+ KBrOs; + HCl = I, + KBr + KCI + H>0

FeSO,4 + KoCr07 + H2SO4 = Fe(S04); + Cra(S04); + Ki SO4 + H0
Ca(Cl0O); + NazS + H,O = CaCl; + S + NaOH

MnQO; + KC10; + KOH = K-MnQ4 + KC1 + H,O

NaBr + KMnQ, + H>O = Br; + MnO, + NaOH + KOH

Cr(NO); + NaBiOs + HNO = HCr.0; + Bi(NOs); + NaNO; + H:0
KI+ KMnQO4 + H>-SOs = MnSO4 + I, + K;SO4 + H.O

Cl, + Bro+ KOH = K(l + KBrO; + H,O

NH; + KMnQ4 + KOH = KNO; + K-MnQO4 + H,O

Ti2(S0.); + KCIO; + H,O = Ti0SO4 + KCI + H2SO4

Fe(NO3); + MnO; + HNO; = Fe(NO3); + Mn(NOs), + H,0O

KNO, + KI +H>S0: =1, + NO + K»,S0.: + H,O

KMnO, + NO + H,SO4 = MnSO4 + NO: + K;SO4 + H,0

Mn;04 + KCI1O;5 + K2CO3 = KoMnO4 + KC1 + CO;

K:S + KMnO4 + H:SO4 = S + MnSO4 + K2SO4 + HO

Zn + KoCr207 + H2S04 = ZnSO04 + Cra(S04); + KoSO4 + H,0
SnSO.4 + KMnO4 + H2S04 = Sn(S04),; + MnSO4 + KzSO4 + H,0



Nal + KMnQ4 + KOH =1, + K:MnQ4 + NaOH

S + KC10; + H.O = Cl, + K»S04 + H.SO4

Na, SO; + KIO; + H:SO4 = Iz + NaxSO. + K,SO4 + H,O
Fe + HNO; = Fe(NOQOs); + NO: + H,O

Mg + HNO; = Mg(NOs), + N, + H.0

Mg + HNO; = Mg(NOs),+ NHsNO; + H>0

Cr20; + Br; + NaOH = Na,CrO4 + NaBr + H,O

HCI + KMnQO,4 = MnCl; + Cl; + KCI + H.0O

KBr + KMnQ4 + H>SO4 = Br, + MnSO4 + K,SO4 + H,O
H:S + K:Cr07 + H2SO4 = S + Cr2(S04)s + K2SO4 + H,0
Fe,0; + KNO; + KOH = K;FeO4 + KNO; + H,O
Fe(OH): + O, + HO = Fe(OH);

K>Cr,07; + HC1 = Cl; + CrCl; + KC1 + H,O

KCrO; + B, + KOH = K»CrQ4 + KBr + H:O

Tema 2.1 CsoiicTBa pacTBOpPOB
IIpakTuyeckoe 3aHsiTHE
IIpoBenenue pacuyeToB KOHUEHTPALIMU PACTBOPEHHbIX BelIeCTB.

3agaua 1.
Onpenenure 5KBUBAJIEHT CJAEAYIOLINX BELECTB!
I'mnpokcuna kanust, kapOOHATa HATPHUS, XIJIOPHUIA ATTFOMHHMUS.
Tuppoxcuna Gapus, cynbdara Kaiws, OpoMuaa LIUHKA.
I'mapokcuna kanbLusi, COJHON KUCIOTBI, HUTPATA aIFOMUHUS.
I'mnpokcuma HaTpUsi, CEPHOM KUCIOTHI, KapOOHATA KaJIvsL.
3agaua 2.
Onpenenure TUTP:
1. 0,108n pactBopa ruapokcuaa Harpus u 0,25H pacTBopa CEpHONU KUCIOTHIL.
2. 0,21H pactBopa runpokcuaa Hatpus u 0,15H pacTBOpa CEpHON KUCIOTHI
3. 0,0012H pactBopa runpokcuna kanus u 0,12H pacTBOpa CONAHON KUCIOTHI
4. 0,11n pactBopa runpokcuna xkanus u 0,0125H pactBopa COMITHON KUCIOTBL

3amaua 3.
PaccuuTaiite HOpMaabHOCTb PacTBOPA

1.

2.
3.
4

CepHnoii kucnotsl, ecu ee Tatp 0,098 r/mn
Kapbonara xammst, ecnu ero tatp 0,0212 r/mn
Tuppokcuaa kanbuus, eciu ero Tutp 0,0185 r/mn
Cynbdara Hatpust, ecnu ero Tutp 0,0238 /M

Tema 2.1 CsoiicTBa pacTBOpPOB
IIpakTHyeckoe 3aHsITHE
PacueTpl KOHIIEHTPALNH PACTBOPOB, OCMOTHYECKOI0 JABJICHHUS,
TeMInepaTyp KumeHus, 3amep3anusi, pH cpeabt

3amaua 1.

1.

2.

B 126,6mn. BOmHOrO pacTBOpa CEpHOH KHCJIOTBI C IUIOTHOCTHIO 1,303r/cm3
CONEpPKUTCST  O6r. PAcTBOPEHHOIO BEINECTBA. BBIYHMCINTE MAaCcCOBYH IOJIO,
MOJIAPHOCTB, MOJISJIBHOCTb, HOPMAaJIbHOCTb U TUTP PacTBOPA.

B 500 my1. BODHOTO pacTBOpa XJOPHAA HATPHS ¢ MIOTHOCTHIO 1,005 r/em?
conepxutcs 4,27r. paCTBOPEHHOrO BeleCcTBa. BruncInTe MacCOBYIO NOJIO,
MOJIAPHOCTB, MOJISJIBHOCTb, HOPMAaJIbHOCTb U TUTP PacTBOPA.



3agaua 2.

1. Paccuuralite Mmaccy HaBecku cyjbdarta Oapusi, HEOOXOIUMYIO IS
npurotoBieHust 125r. 45%-ro pactBopa. Omnpenenure €ro MOJSIPHOCTD,
MOJISUTBHOCTB, HOPMAJIBHOCTD U TUTP (TUIOTHOCTH 1,341/MIT).

2. Paccumraiite Maccy HaBECKH Hoaa, HEOOXOAMMYIO ISl TPUTOTOBIECHUS SO T.
5%-ro cniupToBoro pacreopa. Omnpenenure ero MOJSIPHOCTb, MOJISIIBHOCTD,
HOPMaJIbHOCTB U TUTP (TutoTHOCTH 0,8 1/Min).

3agaua 3.

1. OmpenenuTe Macchl HCXOOHBIX PACTBOPOB C MACCOBBIMH AOJSIMH CyJib(ara
kamms 16% u 66%, ecnu npu Ux cMermmuBaHuu odpaszosanock 300r. 34%-ro
pacTBopa.

2. OmpenenuTte Macchl HCXOIHBIX PACTBOPOB C MAaCCOBBIMU JOJSIMU TIEPEKUCH
Bogopozna 3% u 55%, ecim npu ux cMmemmBanuu obpazosaniock S00r. 25%-
ro pacTsopa.

3amaua 4.

1. Paccuuraiite OCMOTHYECKOE OABJICHHME BOJHOIO PacTBOPa, COIAEPIKAILEro
130r. xnopua autus B 1. pacteopa mpu 10° C.

2. PaccuutaiiTe OCMOTHYECKOE MABJIEHUE BOIHOIO PacTBOpa, COIAEPIKAILEro
30r. HuTpaTa HaTpus B 111 pactBopa mpu 24° C.

Tema 2.1 CsoiicTBa pacTBOpPOB
IIpakTHyeckoe 3aHsITHE
Pemenne pacueTHBIX 3224 10 YPABHEHUSAM XHMHYECKHX PEAKLIHH C Y4€TOM PACTBOPOB
BellecTB

1. B kakom obwveme 5%-Horo pactBopa kapbonara Hatpus (p=1,05 r/mi) Hago pacTBOPHUTH
25 r kpucrammnieckoit comel (Na2CO3+10H20) , urobbl nonayunts 12%-HbIiA pacTBOp
KapOOHaTa HaTpPUsL.

2. Jlns O4YMCTKHM MEOHOrO Kymopoca, coxaepkamero 2%  nOpumeceil, MeTOIOM
nepexkpucramuzaunu u3 200 r ero npuroroBuiM HacbimeHHbI npu 1000C pactsop.
3arem 3TOT pactBop oxyagunu a0 100C. Paccuuraiite Maccy KpHCTaJUIOTHApaTa,
KOTOpPBIN AOJDKEH IPU 3TOM BBIKPUCTAJUIM30BAaThCS U3 PAacTBOPA, €CJIM PaCTBOPUMOCTb
cynbdara menu ripu 1000C paBna 72 1, a mpu 100C — 16 r Ha 100 r BOABL

3. 20 r 25%-noro pacTBOpa Cyjib(ara MarHus IMOCTABUIN B 3KCHKATOp, 1€ B OTAEIbHON
yamike, B KauecTBe ocymmuress, Haxoamnoch 100 r 96%-Hoit cepHOi kuciaotel. Croycts
HEKOTOpPOE BPEMsI B PacTBOPE BbIACTUINCH KpucTawibl MgSO4+7H20, Macca KOTOPBIX
okazajach paBHON 24,6 r. OmpenenuTe MacCOBYIO MOJIO CEPHOM KHUCIOTBI K KOHILY
OMbITA, €CIIH PACTBOPUMOCTb CysbpaTa MarHusi TPH KOMHATHOW TeMIepaType
cocrasisier 35 rHa 100 ¢

Tema 2.2 OcHOBHBIE MOHSTHS H 3AKOHBI TepMoaMHAMHKH. TepMoxumusi.
IIpakTHYeckoe 3aHsATHE
IlpoBenenne TepMOAMHAMHYECKHX PACYETOB

Pemmre 3agaun 3a1aHHOTO BapUaHTa.

3anaga 1. Ompenenure npu CTaHAAPTHBIX YCJIOBMSX Uil peakuuu AHx.p. 3amummure
TEPMOXUMHUYECKOE YPABHEHHE, YKAKU BUJ PEAKLIUH.

3amaya.2 Onpenenute S.X.p.

3anaya 3. AGx.p. Cpenaii BbIBOJ O BO3MOXHOCTH NPOTEKaHUS PEAKIUMU NMPU CTAHAAPTHBIX



yCIIOBUSIX

4CO(r) + 2S02(r) — 4CO2(r) + S2(TB)
CO2(r) + 4H2(r) — CH4(r) + 2H20(1)
2NO(r) + O2(r) — 2NO2(1)

4 NH3(r) + 302(r) — 2 N2(r) + 6H20(1)

3amaua 4. Onpenenute nys peakuu A G x.p. npu Temmneparype 298K u T1. Cnenait BbBOI O
BO3MOYKHOCTH NMPOTEKAHMs PEeaKLUU NPU 3a7aHHBIX Temreparypax. Omnpenenure TeMepaTypy,
IIPU KOTOPOH YCTAHOBHUTHCS XUMHUUECKOE PABHOBECHE.

Fe203(tB) + 3CO(T) — 2Fe(TB) + 3CO2(r) T=1200K

C2H2 + 2,502 — 2C0O2 + H20 T=2500K

4NH3(r) + 502(r) — 4NO(r) + 6H20(x) T =800K

2H2S(r) + O2(r) — 2S(tB,poM0) + 2ZH20(T) T= 750K

3anava 5. 3apaua 3. Omnpenenute, CKOJIbKO TEIJIOTHI BbIACIUTCS WJIN MOTJIOTUTCS B pe3ysbTare
peakiuy, ecinu oOpasyeTrcs WM PacxodyeTcs yKa3aHHO€ KOJMYECTBO BelleCcTBa (Macca WM
00bem)

Ne Bemectso  [K-BO B-Ba 'Y paBHEHHE peaKkLun
(m mm v)
1 H2S 200 2H2S(r) + O2(r) — 2S(tB,poM0) + 2H20(T)
2 C2H4 561 C2HA4(r) + 302(r) — 2CO2(1) + 2H20(1)
3 CO2 44,81 4CO(r) + 2S02(r) — 4CO2(r) + S2(1B)
4 H20 207 CO2(r) + 4H2(r) —CH4(r) + 2ZH20(1)

Tema 2.2 OcHOBHBIE MOHSTHS H 3AKOHBI TepMoaMHAMHKH. TepMoxumusi.
IIpakTHYeckoe 3aHsATHE
Onpenenenue TenoBbiX 3Q(eKTOB NPH PACTBOPEHUH BellleCTB

1. Beraucure AH® xumuueckol peakuuu, ykazanHoi B Bamem Bapuante (tabmuua 1). Onpeaenure tun
peaxuuy o GaxkTopy BBLACICHUS WM MOTJIOIICHHUS TEILTOTH (3K30TCpMHUUESCKAs HITH SHIAOTCPMHUYICCKA).
[Mporekaer am 3Ta peakuus CaMONPOU3BOIBHO? 3aIHUINUTE TEPMOXUMHYECKOE YPABHEHHE YKA3aHHOU
PEAKIUH.

Tabauna 1
Bapgim VpaBHCHHE PEAKIUH - da YpaBHEHHE Peakuu
pHAHTA
1 FeSO4eyHCO2ry—FeCO3y+S O3y 16 CHa (a2 tCO20a2)—=2COrany +2Ho
2 CoHot 2Ho i —CoHeny 17 CaO(tCO2(rasy—CaCOsm)
3 2802y +2H2005+ 05— 2H2S O 18 2CHa—CaHay3Ha
* 4NH;7+3020)—2NogH6Ho O 19 NH;+HCliy—NHiClers
S SOyt BrapHH200—HBr HH2S Oy 20 COxrany+Corpapur—2C O ras)
6 2CeHsot 15000 12C 0207 6H2009 21 AHClrasy+O2ras)—> 2 Clagras +2H200)
? Nag y+3Ha0—2NHsg 22 Fex0s00s+3Ha—2F et 3H: 0
b POzt Pbiany—2Pb O 23 CoHa5+2,5040—2C 000y H2Op)
g Fe203(m+3 Crpagur—2Fe it 3CO0( 24 2NO(r)+0x(r)—2NOx(r)




10 CO¢+H200—COtHay 25 2A eyt 3H2 Oy — A 12030 +3Ho
11 Fe30445+COm—3FeOps+COxry 26 CS2y+3020—=CO2 2502

12 C:Hyrt302—2CO2+2H2 Oy 27 COw+3H ) —CHyytH2Ory

13 T10205)+2Crey— Tiaey+2C Oy 28 6H20 00+ 2Noy—4NHs+3 02
14 Fe2 0300 tCO0n—2FeOcrpytCOxr 29 HaSw+1/2020—H2000+Scrm)

15 HaSwy+1,50200—>H200+S 02y 30 2AsH3+40,—As:050r8y+3H2000

2 Paccumuraiite TemmoBon 3(QEKT peakuuu AMM 3aJaHHOrO  BapuaHta (tabmuia 2) npu
VKa3aHHOW Macce Wi O0BEME OJHOTO M3 PCATHPYIOMIMX BCIICCTB. JalMIIUTE «IAHO» 3aJadH,
BBITIOJTHUTE PACUCT, YKAKUTE OTBET.

Tabauna 2

Bg)ilh;f{ga YpaBHCHHC peakuyn m, T V,n

1 COx(r) + C(x) =2 CO(r) 22

2 CO(r) + Hy(r) = HO(r) + C(x) 42

3 Ca(OH)x(x) + COx(r) = H,O(r) + CaCOs(k) 7.7

4 CH.(r) + 2 H>O(r) = COx(r) + 4 Hy(r) 12

5 FeO(x) + CO(r) = COx(r) + Fe(x) 36

6 Cr205(x) + 3 CO(r) = 3 COx(r) + 2 Cr(x) 15,2

7 SiC(x) +2H,0(r) = CHs4 (1) + Si0x(x) 40

8 2NHs(r) + 3/,0, = Na(r) + 3 HoO(x) 1,12

9 Ix(r) + H,S(r) =2 HI(r) + S(x) 2,24

10 Cly(r) +2HI(r) = Ix(r) + 2 HCI(r) 8.2

11 CaO(x) + COx(r) = CaCO;(x) 54

12 2 Mg(NO3)x(x) = 2 MgO(x) + 4 NOx(r) + O2 29.6

13 2 NHs(r) +S0s(r) + HO(r) = (NH4)>S04(x) 17

14 BaO(x) + Clx(r) = 12 0, +BaCl, 54

15 TiCla(r) + 4 Na(x) = Ti(x) + 4 NaCl(x) 19

16 SiClu(r) + 2 HxO(r) = 4 HCI (1) + SiOx(x) 4,48

17 BeCly(x) + Y2 0, (1) = Cl, (1) + BeO (1) 20

18 NH.CI (x) = NH; (r) + HCI(r) 5,6

19 CuO (x) + 2 Hy = Y2 HO(r) + V2 Cux0(xk) 20

20 2 7ZnS (k) + 3 Ox(r) = 2 SOx(r) + 2 ZnO(x) 25

21 8 NH; (r) + 6 NO: (1) = 7 Na(r) + 12 H20 (1) 0,56

22 Bi,05(x) + 6 H, (r) = 3 H,O (1) + 2 Bi (k) 70

23 CS: (k) +30:(m)=CO2(r) +280:(r) 6

24 4HCI(r)+ O:(r)=2H:0 (r) +2 Clz (p) 71

25 CCly () +2 Hx (1) = CH4 (1) + 2 Cl; (1) 28

26 MgO (x) +2 HCI (p) = H>0 (x) + MgCl (k) 32

27 Fe,0: (k) +3 CO (r)= 3 CO2(r) + 2 Fe (k) 19,2

28 2 NaCl (k) + H,SO4 (5x)= 2 HCI (r) + Na»S04 14

29 2 NH; (r) + 3 Brz (r) =N, (r) + 6 HBr (1) 14

30 Si0; (k) + 4 HF(r) = SiF4 (r) + 2 H20 (1) 9

Tema 2.2 OcHOBHbBIE MOHSITHSI H 3AKOHBI TepMoaMHAMHKH. TepMmoxumus.
IIpakTHYeckoe 3aHsATHE
Pacuyer kanopuiiHOCTH NPOAYKTOB MUTAHHUSI H CJI0KHBIX KYJHHAPHBIX 0J1101.

1. Canar u3 CBEKJIbI C Opexamu 2 KpyIHble CBeKJIbl, 60 I' OUMIIEHHBIX IPeLKUX opexos, 100
r cMeTtanbl, 30 T kM0KBbI, 30 T 3€JIeHH, COJb.



2. I'peunesas kama Bsizkasg 200 r xpynel, 400 r monoka, 240 r Boael, 20 I CIMBOYHOIO
macna, 50 r kyparn. B kumsimmee MoJoKoO ¢ BOmol 100aBUTh Kypary M 3achlliaTh KPYyILy,
HEMHOIO TMOJACONHUThb. Baputh, NepHOAUYECKH MOMELINBAs, OO 3aryCTeHHus, 3aTeM
3aKPBITh KPBILIKOH, TOBECTH 10 FTOTOBHOCTH U TOOABUTH MACIIO.

3. Cymn u3 kpeBetok 250 1 kpeBeTok, | momuaop, 2 3yOunka 4ecHOKa, 2-3 JaBpOBBIX JIUCTA,
BETOYKA YKpoma, | JyKOBHIA, 2 CTOJIOBBIE JIOXKKH PACTUTENBHOIO Macya, 2 CTOJOBBIE
JIO’KKH puca, | cTOnoBast 10KKa TOMATHOMN MAaCThI, My4OK KHUH3bI, COJb.

Tema 2.3 XumMHueckass KHHETHKA H KATAJIH3,
IIpakTuyeckoe 3ansTHE
OmnpenesieHne 3aBUCHMOCTH CKOPOCTH pPeAKHHH OT TEeMNEepPaTypbl H KOHIEHTPALHH
pearupymromux BemecTB.

3anava 1. Kak u3MEHHUTCS CKOPOCTb peaKkLMU, TP U3MEHEHU U KOHLIEHTpaLuu

pearupyrounx BelecTB:
Ne BelecTso | M3menenue VYpaBHeHHE peakun
KOHLIEHTpaLuu

1 H2S B 2 paza 2H2S(r) + O2(r) [0 2S(TB,poM0) + 2H20(T)
02 B 4 paza

2 C2H4 B 3 paza C2Ha(r) + 302(r) 0 2CO2(T) + 2H20(1)
02 B 2 pasa

3 CO B 2 paza 4CO(r) +2S02(r) O 4CO2(T) + 2S(TB)
SO2 B 3 paza

4 COo2 B 5 pa3 CO2(r) + 4Hz(r) 11 CHa(r) + 2H20(1)
H2 B 4 pasa

3amada 2. Kak I3MEHUTCSI CKOPOCTh PEAKLINH, €CIIH 00BEM B CHCTEME YMEHBIACTCS:

Ne Ycnosus 3agaun VY cnoBus peakuun

1 VMeHbInaercs B 2 pasa 4CO(r) + 2S02(r) 0 4CO2(r) + S2(TB)

2 YmMenbinaercs B 3 pasa 2802(r) + O2(r) O 2S03(1)

3 VYMenbuiaercs B 5 pas Al203(TB) + 3CO(1) [1 2Al(TB) + 3CO2(T)
4 Ymenbiiaercs B 4 paza MnOx(t8) + 2Ha(r) O Mn(1B) + 2H20(T)

3amaya 3 Bo ckosbkO pa3 BO3pacTeT CKOPOCTb XUMUYECKOH PEeaKLUy, MPU U3MEHEHUH
TEMIIEPATY PHI

Ne BapuanTa 1 2 3 4
TemnepartypHbIii ) 3 4 3
k03 PUIHEeHT

t1 10 20 30 40
t2 60 80 50 80

Tema 2.3 XumMHueckass KHHETHKA U KATAJIN3.
IIpakTuyeckoe 3ansTHE
BrisiBiienne pakTopoB, BbI3bIBAKIINX CMELeHHEe XUMHYECKOT0 PABHOBECHS

3anava 1. Onpenenute B rOMOT'€HHOHN CHCTeMe KOHCTAHTY PaBHOBECHS U UCXOJHBIE
KOHLIEHTPALM1 PEareHTOB, €CIM PABHOBECHBIE KOHLIEHTPALUU CJIEAYOLINE!

Ne PaBHOBECHBIE KOHLIEHTPALIK Y paBHEHHE peakun
1 [CO]=0,4monp/n, [CI2]= 1,6 monp/m, CO(r) + Clz(r) 11 COCl2(r)
[COCI2]= 0,2monb/n




2 [H2S]=0,2 monw/n, [O2]= 0,6 mons/m, 2H>S(r) + O2(r) O 2S(tB,pombd) + 2H20(T)
[H20]=0,3 monb/n

3 [H2]=1,2 mons/n, [CO2] =1,6 mons/n, CO2(r) + 4Hz(r) M CHa(r) + 2H20(1)
[H20] = 0,8 monw/n, [CH4] = 0,4 mMonb/n

4 [NO] = 0,8 monb/n, [02]=0,5 momnb/n, 2NO(r) + O2(r) 00 2NO2(T)
[NO2] = 0,4 monb/n

3anava 2. B kakyro CTOpOHY CMECTUTHCS paBHOBECHE B CCTEME, €CJIN U3MEHUTD
CJIEYIOIINE YCIOBHUS

No

YcnoBus

Y paBHEHHE peakun

1

1)yBenuuenune koruenTparun HCI
2)yMEHbLICHNE NaBICHUS
3) yBeIHUeHHE TEMITEpPaTy PhI

4HCI(r) + O2(r) O 2H20(r) + 2Cl2(1) - Q

1)yBenuuenue koHuerTpauuun O:
2) yBEeJITUUEHHUE JaBJICHUS
3)yBenuueHue

TEMIEPaTy Pbl

Na(r) +202(r) [12NO2(1) + Q

1)yBenuueHue KoHIeHTpauun Ha
2)yMEHbLICHNE TaBJICHUS
3)yMeHblIeHne

TEMIEPaTy Pl

COx(r) + 4Hz(r) [ CHa(r) + 2H20(T) -Q

1)yBenuveHne KOHIIEHTPAIUN
NO 2)ymeHblieHHE TaBISHUS
3) yBeJuueHHEe TEMITEPATY PbI

2NO(r) + O2(r) [1 2NO2(T)

Tema 2.4 ArperatHblie COCTOSIHHSI BelleCTB.
IIpakTHYeckoe 3aHsATHE
OnpeneneHue NOBePXHOCTHOIO HATSI’KEHHSI H BA3ZKOCTH KHAKOCTeH

Omnpenenenue kK03 PUIIHEHTA MOBEPXHOCTHOTO HATSIKEHUS JKUIKOCTH METOIOM Karleb.
ObopynoBanue: THHEHKa U3MEPUTEIbHAS, BEChI, PA3HOBEC, IITATUB C My(PTON W JIAMKOH,

KoJi0a KOHHYECKas, CTaKaH XI/IMPI‘IGCKPIfI, BOPOHKaA, KpaH CTEKJITHHBIN ¢ HAKOHEUHUKOM.

[Tpu momomu TUHEHKN U3MepsieM TUaMeTp KaHala CTEKJITHHON TPyOKH.
B3BemnBaeM XUMHUECKUI CTAKAHYUK JUIsi COOMPAHUS Karelb.
3akpbiBaeM KpaH U HajguBaeM Boay. llomcraBuB mon kpaH KosuOy M MPUOTKPBIB KpaH,

nobuBaemMcsi, 4ToObI KAaIUIM TaAalid JOCTATOYHO MemjieHHo. Torma MOMKHO CYUTaTh, YTO
OTPBIBAHUE Kallelb TMPOUCXOIUT TOJBKO TojA nedcreueM Beca. Ilocnme sToro mom TpyOky
MOJCTABJIIEM CTAKAHYMK U OTCUUTBIBAEM B HETO HECKOJIBKO AECSITKOB Karlelb.

5 _ M=g .
=T emeD OH/cM

Tsokectn = 981 cm/cek2 ; T=3,14

BTopuuHO B3BEIINBAEM CTAKAHYMK U HAXOAUM MacCy BOIBL.
IIponssoaum pacuer

MOCTOSIHHOW MOBEPXHOCTHOI'O HATSKEHUSI )KUJKOCTH.
M- macca BOIBI, N- 4HCIO Kamenb, D- aumamerp kaHana TpyOKH, g- YCKOPEHHUE CHIIBI

OrnpeneneHne MOBEPXHOCTHOTO HATSKEHUS KUKOCTHU MPU MOMOIIH AUHAMOMEHTA.
OGopynoBanue: TMHAMOMETP, IITATHB C JIAKOH, CKOOKa, CTaKaH C BOAOH.
JluHaMOMeTp 3aKMMaeM B JIalKy INTAaTHBA, BEIIaeM Ha HEro ckoOKy Ha meryie u

yCTaHaBJIMBaeM TOKa3aHue ctpenku Ha 0. 3aTeM MOAHOCUM CTaKaH C KUAKOCTBIO TaK, YTOOBI
CKOOKa TOrpy3mJiaCh TIOJIHOCTBIO W HAUYWHAEM MENJIEHHO OIyCKaTh CTakaH [0 MOMEHTa




oOpazoBanus mieHKH. OTMeYaeM CHITY TATH IPH OTPBIBE CKOOKHM OT MOBEPXHOCTH BOAbI F1.
Haxonum ko3¢ puimeHT moBepXHOCTHOTO HATSKEHUST:
2L

Ine & — ko3 dHUIUEHT NOBEPXHOCTHOTO HaTskeHus F1 — cuna Taru npu otpeise (H)
L — nnuna netnu (m).

DKCIIePUMEHT MPOBOUM C IBYMsI Pa3HBIMHU CKOOKamu. Pe3ysibTarhl:
L, m F1, H 6, Hm

CxoOxka 1
Cxo0ka 2
CpenHee 3HaUEHUE

3aoaua Nel. Ilosepxnocmuoe namsoiicenue

Jns  onpenmeneHuss Ko3(pdHIMEHTa TMOBEPXHOCTHOIO  HATSKEHHST BOAbI  ObLia
UCTIONIb30BAHA THUIETKAa C JHaMeTpOM  BbIXOAHOrO  oTBepctus d—=2 mm.  Oxaszanocs,
yTo n=40 xanenb UMeT Maccy m=1,9 r. Kakum 1o 3THM NaHHBIM MOJYYHUTCS KOI(PPHUIMEHT
MOBEPXHOCTHOTO HATSIKEHUST «CUTMay?

Pemienue
Ha xammo pelcTByeT cuiia TSDKECTH W CUJIa TTOBEPXHOCTHOTO HATSDKEHHS. OJTH  CHIIBI

VPABHOBELIMBAIOT Apyr aApyra. M3 ycnoBus 3amadud MOXXHO HalTH MacCy OAHOHN karau m0 u
IUTUHY €€ OKPYKHOCTH /:

m, =—
n
I =md
Jlanee 3amuiieM yCIOBHE PABHOBECHSI KaTlIU:
mog = F;l
m
g=oml

n
Otcrona HaxoauM K03 (PUIIMEHT MOBEPXHOCTHOTO HATSIKEHUSI:
m
—g=omd
n
mg _ 19:107:10
nmd 40-3,14-2-107°

=75,63-10° H
7563107 H/
Otser: 75,63*10"-3 H/m.

3aoaua Ne2. Kanunnapusie aeienus
B xamumnspHOl TpyOke pamuycom 0,5 MM JKUIAKOCTh TOAHSUIACH HA BBICOTY [/ MM.
OueHNuTh TUIOTHOCTb JAHHOHM JKUIKOCTH, €Ciu €€ KO3()(UIMEHT MOBEPXHOCTHOTO HATSKEHUS

paBeH 22 MH/m.
Pemenmne
Jlnst Kanmuyutsipa CyInecTByer hopMmya;
_2o0cosa
hrg

Anbda B 3TOH dopMysie — yros CMauMBaHMA CTE€HKH KamWUIpa >KUAKOCTHIO. Ilpumep ero
pasHbIM 90 rpaaycos.



2:22:107 -1 v 7
= =800k
11:107°:0,5-107-10 /113

Otser: 800 kuorpaMm Ha KyOHYeCKUi METP.

Yo,

Jaoaua Ne3. [logepxnocmuoe namsiicenue

B nne cocyna co pryThlO uMeeTcs Kpyrioe oreepctue auamerpom /0 mxm. Ilpu kxakoi
MaKCHUMaJIbHOH BBICOTE CJIOSL PTYTH /{ OHa He OyJeT BbITeKaTh uepe3 oTBepcTre?

Pemenue

Pryte He Oyner BBITEKaTh A0 TeX IOp, NMOKA CHUJIa €€ [ABJICHUS HE MPEBBICUT CUITY
MOBEPXHOCTHOI'O HATSXKEHUS:

pS=F,

pghS = ol

- ol _ omd _ 4o _
) pg% pgd
AT 107

—= =0,2m
13600-9,8-70-10°°

3HaueHust KO3(PPUIMEHTa TOBEPXHOCTHOTO HATSIKEHUS PA3HBIX KUAKOCTEH OepyTcs B
crmpaBounuke.  OtBet: 0,2 M.

3aoaua Ned. [loeepxnocmuoe namssicenue

ITselinas urna umeer 1IuHY 3,5 cM U Maccy 0,3 r. byner au urna nexxars Ha MOBEPXHOCTU
BOJIbI, €CJIM €€ MOJIOKUTh aKKYpaTHO?

Pemenue

Halinem cuny TsKeCTH, KOTOpass MAEHCTBYeT HAa MINIy WU CPaBHUM €€ C CHJIOH
MOBEPXHOCTHOTO HATSXKEHUSI.

F=mg=03-10"-98=294-10"H
F =0l=73-107-35-10%=2,56-10"H

Otser: Tak Kak cuiia TSHKECTH OOJIbIIE, UIJIA YTOHET.

Jaoaua No3. Iloeepxnocmuoe namsasicenue

ToHKOe amFOMHUHHEBOE KOJBIO PAAUYCOM 7,8 CM COMPHUKACAETCS C MBUIBHBIM PacTBOPOM.
Kakum ycunmemM MOKHO OTOpBaTh KONbLO OT pactBopa? Temmeparypy pacTBopa CUYHTATh
KOMHaTHOH. Macca konbLa 7 T.

Pemenue

Ha ko110 eHCTBYIOT CHITBI MOBEPXHOCTHOTO HATSIKEHUS, CHUJIA TSOKECTH M BHEIIHSISL CUJIA,
CTPEMSIIIAsICsl OTOPBATh KOJIBIO OT MOBEpXHOCTU. HaiimeM Crily MOBEPXHOCTHOTO HATSKSHHUSI:

F, =20l
[ =2
F, =4noR

MHoxuTenb «2» UCHONB3yeTcs B (OpMyJie, TaK KaK KOJBIO B3aMMOAEHCTBYET C KUIKOCTBHIO
JBYMsI CBOUMH CTOPOHAMH.
Tenepp 3anuiueM yclOBHE OTPbIBA KOJbLA!

F =mg+4noR

3HaueHue MOBEPXHOCTHOTO HATAXEHUA MBUIBHOI'O pacCTBOpa IpU KOMHATHOM TEMIIEPATYPEC
BO3bMEM U3 Ta6J'II/ILIbI, noaCTaBUM 4HCJd, U MMOJYYHM.

F=710"-98+47-4-107-78:10° =0,11H



OtBeT: 0,11 H.

Tema 2.4 ArperatHblie COCTOSIHHSI BellleCTB.
IIpakTHyeckoe 3aHsATHE
Cy0aumanus, ee 3HAYeHHE B KOHCEPBHUPOBAHUY MUIIEBBIX MPOAYKTOB NPH OPraHU3ALUH H
NPHUTOTOBJEHHUH CJI0KHBIX X0J0AHBIX 0JII0/1 U3 PbIObI, Msica H NTHLbI, TPH0OB, CbIpa,
NPHUrOTOBJICHHH CJI0KHBIX FOPSIYHX COYCOB, OTAEJ0YHBIX
noJsygadpuxkaros u ux ogpopmiieHuH (MOArOTOBKA M AHAJIU3 KEHCOB)

ITonroroBka obydaroUMHCs KeHCOB ¢ KOHKPETHBIMU NPUMEpPaMH JaHHOTO MpoLecca B
numeBoM  mpou3BoacTtBe. llogroroBka cooOimeHudi, mnpe3eHTanuil. BeICTymieHHEe €
coOOIIEeHUsIMU B UX 00CY KACHNUE.

Tema 2.5. IloBepXHOCTHBIE SIBJICHHUS.
IIpakTHyeckoe 3aHsATHE
IIpumenenne aacopOLHHN ¥ IKCTPAKLHH B TEXHOJOTHYECKHUX NMpoLeccax U 3HAYEHHUe
agcopOoLMH NPH XPAHEHUH CbIPbSI U MPOAYKTOB MUTAHHS (MOAr0OTOBKA M AHAJIM3 KelCoB)

ITonroroBka obydaroUMHCs KeHCOB ¢ KOHKPETHBIMU NPUMEpPaMH JaHHOTO MpoLecca B
numeBoM  mpou3BoacTtBe. llogroroBka cooOimeHudi, mnpe3eHTanuil. BeICTymieHHEe €
coOOIIEeHUsIMU B UX 00CY KACHNUE.

Tema 2.5. IloBepXHOCTHBIE SIBJICHHUS.
IIpakTHYeckoe 3aHsATHE
HN3ydeHnue siBjieHUs1 XpoMaTorpagpuu, HCnoJab30BaHHe XpoMaTorpapuiecKkux MeToa0B B
Ka4eCTBEHHOM H KOJHY€CTBEHHOM aHAJIM3€E, B IPOU3BOACTBE, KOHIEHTPUPOBAHUH H
OYHCTKe NPOAYKTOB MUTAHUS (MOATOTOBKA U AHAJIU3 KelicoB)

ITonroroBka obydaroUMHCs KeHCOB ¢ KOHKPETHBIMU NPUMEpPaMH JaHHOTO MpoLecca B
numeBoM  mpou3BoacTtBe. llogroroBka cooOimeHudi, mnpe3eHTanuil. BeICTymieHHEe €
coOOIIEeHUsIMU B UX 00CY KACHNUE.

Tema 2.5. IloBepXHOCTHBIE SIBJICHHUS.
IIpakTHYeckoe 3aHsATHE
Hccnenosanue noBepXHOCTHON AKTUBHOCTH MOIOIIUX CPEACTB

Pabora BbIIONHAETCS MO METOAMYECKHUM pekoMeHnauusM benonoros B., benonorosa I'. |
[IpoBenenne mnpakTUYECKHX pabOT HCCIENOBATEIBCKOIO XapakTepa. JJEKTHBHBIA KypcC
«IloBepxHOcTHBIE siBIeHUsD | KypHan «Xumuss» Ne 11/2009

https://him.1sept.ru/view_article.php?ID=200901102

Tema 3.1. IIpeamer KoNJIOMAHON XUMMHU. /lUCIEPCHBIE CHCTEMbI.
IIpakTuyeckoe 3aHsITHE
Hcnonb3oBanue rpy0oaucnepcHbIX CHCTEM B MPOLiecCe OPraHU3AlNH H MPOBeIeHUH
NMPUTOTOBJICHHS PA3JIMYHBIX 0JII0 H COYCOB (IMOA0OP U AHAJIN3 KeHCoB)

ITonroroBka obydaroUMHCs KeHCOB ¢ KOHKPETHBIMU NPUMEpPaMH JaHHOTO MpoLecca B
numeBoM  mpou3BoacTtBe. llogroroBka cooOimeHudi, mnpe3eHTanuil. BeICTymieHHEe €
coOOIIEeHUsIMU B UX 00CY KACHNUE.

Tema 3.1. IIpeamer KoNJIOMAHON XUMMHU. /lUCIEPCHBIE CHCTEMbI.
IpakTuyeckoe 3ansiTue


https://him.1sept.ru/view_article.php?ID=200901102

Cocrasnenue popmya u cxeM CTPOEHHUSI MHLIEJLI.

3anava 1. CocraBbTe (OpMYJTy MHUIEIIBI HA IPUMEPE
TUIPO30JIs, MOJTYYEHHOIO B3aUMOJENCTBHUEM CIEAYIOIIUX
3JIEKTPOJIUTOB.

1. Cynbdar Hatpus, HUTpaT cepedpa

2. KapOoHaT xanus; XJIOpUI MarHus

3. Hutpar umHKa, THAPOKCUL KaJIHsI

4. Cynbbua HaTPUs, HUTPAT HUKEIS

3anava 2. CocraBbTe (OPMYJTy MULEIIIBI THAPO30JIS, TIOTYYEHHOTO MPH
B3alMO/IEMICTBUM PACTBOPOB BJIEKTPOJIUTOB YKA3aHHOMN KOHLIEHTPAaLUH U
omnpeneneHHoro oovema. OnpenenuTe 3apsia rpaHyJIbl.
1. 25mn 0,1M ruppoxcup xanust / SOma 0,01 M xopuaa amoMAHHS
2. 30mn O, 1M xnopuna xenesa (II1) / 20mn 0,01M ¢docdar HaTpus
3. 20mn 0,05M nutpat kanbiys / SOmn O,1M kapOonat kanus
4. 35w 0,01M xnopun meau / 25vn O,1 M cyabdun kamust

3amaya 3. Onpenenure 3apsia rpaHyJibl YKa3aHHOTO THAPO30JIs C OMpPEAeIeHHbIM
o0beMOM U cocTaBbTe (POPMYITy MHULIEIUTBI TUAPO30Jis1. Kakol u3 yKka3aHHbIX
3JIEKTPOJIMTOB BBI3BIBAET KOATY IO JAHHOTO THAPO30JIS.

Obbem 3 . .
No FHAPO3OITH —— JIEKTPOJIUTHI C YKAa3aHHOM KOHLIEHTpaLueil u
o0BeMOM
(v1)
1 KapbOonat 6apust 200 30mn 2,5M xyopun meawn; 10mi 0,3 M cynbdar
amoMuHus;, 25mn 3 M xsopuz aMMOHUS
2 Xnopun cepedpa 100 10mn 1,5M nurpar xanust;, 10ma O,2M xnopun
kanbiwst; SOmi 0,04M cynbdar xpoma (I11)
3 Kpemuuesast 100 10mn 1,25M cynbdart kanus;20mn O,2M
KHUCJIOTA xaopupn Hatpus, Smu 0,005M xnopuaa xenesza
(111)
4 I'unpokcun 250 10m1 0,05M xnopuaa Hatpus, 10m1 0,25M
Maprasua HUTPAT aTIOMHHUSA

Tema 3.2 Boicokomounekyasipablie coenudenusi (BMC).
IIpakTHyeckoe 3aHsATHE
BoisiBJIeHHe poJiu IMYJIbraTopoB, CTA0MIU3ATOPOB, CTyAHeoOpa3oBaTeeil
B NMHIIEBOH TEXHOJIOTHH.

ITonroroBka obydaroUMHCs KeHCOB ¢ KOHKPETHBIMU NPUMEpPaMH JaHHOTO MpoLecca B
numeBoM  mpou3BoacTtBe. llogroroBka cooOimeHudi, mnpe3eHTanuil. BeICTymieHHEe €
coO0IIEeHNUs MU B UX 00CY KACHNE

KpnTepnn OLCHKH 0CBOCHHUA JUCHHUILJIMHBI HA JTANlC¢ NPOBEACHUSA NMPAKTHYE€CKOI0 3aaHUA

OLeHKY 10 JUCIIUTIIAHE

VY noeaeTBOpH- HevnosacTBopn-
OTnuaHO Xopomo A p A p
TEJIHHO TEIBHO
TaH1€E BBIITOJIHEHO TaH1€E BBIITOJIHEHO TaHUE BBIOJHEHO HE [AHHE HE BBITOJHEHO,
MOJIHOCTBIO U Mpa- IIOJIHOCTBIO C MOJITHOCTBIO UJIH CO IaCCUBHOCTDH Ha




BUJIBHO, TIPOSIBJICHA
AKTHBHOCTb MPH
00CY KIIEHUU METOOB
BBITTOJIHEHHS,
TEOPETUUECKUI
MaTepHai yCBOEH
MOJIHOCTBIO, MOTYT
OBITH OITyIIEHBI
HE3HAYUTEIbHbIE
OLINOKH MPHU BBIIIOJI-
HEHHU PacueTHBIX
3aJlaHui, HE TIOB-
JEKIINE K HCKaXKe-
HUIO pe3yJIbTaTa

HE3HAUYNTEJIbHbIMU
omnOKaMu, KOTOpbIE
MOTJIA UCKa3UTh
MOJTy YeHHBIN
pe3ynbTat (He
YUTEHBI €INHULIBI
U3MEpPEHUs], JIOTH-
YECKUH MOPSAI0K
BBITTOJTHEHHSI
NENCTBUI, HE yuTe-
HBI YCIOXKHSIOIINE
MOMEHTBI B yCJIO-
BUU 33JIaHUs1) WM HE
OBLIO aKTHBHOTO
y4acTHsi B 00Cy K-
IEHUN METONIOB
peLIeHHs MIPH
BEPHOM BBIIOJ-
HEHHH 33aHus,

3HAYUTETHHBIMU
omubdKaMu, MOBJIEK-
IIMMH TTOJTHOE
UCKaKEHHUE Pe3yJib-
TaTa, HE MOJIHOCTHIO
YCBOEH TeOpeTHIeC-
KU MaTepual, HO
MPOsIBJICHA
3aMHTEPECOBAHHOCTD
B BBITIOJTHCHUH
3a/TaHUS,

3aHATHH, HET
3aUHTCPECOBAHHOC-
TH B BBIITIOJIHCHUH
3aJaHusA




2.3 KomIiuteKT 3a1aHui AJis1 BBINOJHEHUS Ja00paTOPHBIX padoT

Tema 1.1 KauecTBeHHBIH aHAIN3
IIpoBeaenne KayecTBEHHBIX peaKUMil HA KATHOHBI M AHUOHbI. AHAJIN3 CYXOH COJIH.

PeakTuBbl.  Ccyxas CMECh COJICH HEHM3BECTHOTO COCTaBa (MHAMBUAYAJIbHAS CMECh IS KaKIOH
TapeI)
BOJa AMCTH/LTHPOBAHHAS
YHUBEPCANBbHBINA HHAUKATOP
pactBop cepHoii kuciotel HoSO4 (KOHUCHTPHPOB.)
pactBop cepHoti kucaorel HoSO4 (2H)
pactBop comsiroi kucnorsel HCI
pactBop ykcycuoi kucioret CH;:COOH
pacTBop a30THOM Kuca0Thl HNO3
pactsop wmenoun (NaOH unmu KOH)
pactBop ammuaka (35%)
pactBop nepokcuaa Bogoposa H.O-
pactBop xjopuga 6apus BaClz
pacTBop HuTpara cepedpa AgNO;
peaxtue Heccmepa
pactBop rexcarmanodeppara (1) kamus Ku[Fe(CN)s)
pactBop rexcarmanodeppara (1) kamus Ks[Fe(CN)s|
pactBopa ruaporaptpara Hatpust NaHC4H4Os
pactsopa Nasz[Co(NO»)s]
pactBop auruapoantumMonaroM kanus KH>SbO4
pactBop xpomara kamus KoCrQs
runcosas Boja (HaceiieHHbId pacTBop CaSO.)
pactBop okcamara ammonus (NH4)>C204
cimpToBoit pacteop anmusapuna Ci4HsO-(OH),
pasbaseHHsIi pacTBop HuTpaTta kobaneta Co(NO;s): (0,05 H)
pacTtBopa kapdonata Hatpus NaCOs
pactBop cynbbuaa Harpus Na,S
nepcynbdar ammonnst (NH4)2S,0s
pactBop poaannaa ammoHud (kamus) NH4CNS unun KCNS
pactBop aumeTuaranokcumom (Peaktus Uyraesa) (CHs)2(C=NOH),
pactBop ruapodocdara varpus Na;HPO,.
Pacteop nepmanranara kanus KmnQ4 (pazbasicH.)
pactBop kapOonaTta ammonust (NH4).COs (12%) wuiau pacTBOp MOUYCBHUHBI
pacTtBop Opomuaa kamus KBr
pacteop noxgmna kamusa KI
XJOPUA aMMOHUS KPUCTALTUIECKUIH
XJIOpHAs BOJA
pactBop audenunamuna (CsHs):NH B xonu. CepHoll Kuca0Te
XJ0poopM HITH JPYroH OPraHICCKHN PACTBOPHUTED

Ob6opynosanue: [lpoGupku, mratus 111 mpoOHPOK
PYUHOH aeprKaTenb A MpoOHPOK
CTCK/SIHHBIC MTATOYKH
MPSAMETHOES CTCKIIO WITH TUIAHIICT ISl POBEACHMS KAICIbHBIX
peaxuui
IUIATHHOBAS. WJIH HUXPOMOBAS IPOBOJIOKA
CIMPTOBKA, CITHIKH
JakMycoBas Oymara (MONOCKH YHUBEPCATBHOT'O HHIHKATOPA)
MOJOCKH PHIBTPOBATBHON OymMaru
3ACKTPOIUIUTKA, IS BOASHOM OaHH
dbapdhopoBeLil TUreTb IS CKUTAHUS OyMaru



BoinosineHne padoTni:

Peaxuun xatnona K*

1. OkpalnyBaHue MJaMeHu

[InaTUHOBYIO WJIM HHXPOMOBYIO TMPOBOJIOKY CMOYHTE B PAcTBOPE COJSTHOW KHCJIOTHI,
NPOKAJINTE B TNIAMEHH CITUPTOBKH J10 TIOJIHOTO MCYE3HOBEHUS OKpacku uamenu. IlpukocHurech
OUMINEHHON pacKaJeHHOW MpOBOJOKOW K Kpuctauiam comu kanus. Kpucramnsr conu
nepeHecute B IUiamsl cnupToBku. HaOmonaiite OnenHo-puoneToBoe OKpamMBaHHE TUIAMEHU
CIMPTOBKH.

Peaxkuun katnona Na*

1. OxpalnuBaHye IJIaMEHH

OuncTuTe MIATHHOBYIK WJIM HUXPOMOBYIO TPOBOJIOKY B IUIAMEHH KakK OBLIO yKa3aHO
BbIlIE. PacKalieHHyI0 MPOBOJOKY MOMECTUTE B KPUCTAJUIBI COJM HATPHUsA, a 3aT€M B IUlaMs
cUpTOBKU. [1y1aMs1 OKpalinBaeTcsi B )KEATHIN LBET.

Peakuun xatnona NH4*

1. PasnoskeHue conell aMMOHUS NOA AICHCTBUEM LIeao4en

B mpobupky Hanelite 3-4 kxamum pacTBOpa CONM aMMOHHs, npudasbTe 4-5 Kamenb
pacTBopa LIENOUH, CONEPKUMOE NPOOHPKH BCTPSXHHUTE M cierka Harpeiire. OCTOPOXKHO
NPOBEpPbTE MOSIBJICHHE 3amaxa aMMuaka. YOeouTbcs B BBIACICHMM aMMHAaka MOXKHO U TIO
MOCHHEHUIO BJIAYKHOM JIAKMYCOBOM OyMaru, MOAHECEHHON K OTBEPCTHUIO MPOOUPKH.

CocraBbTe ypaBHEHHE PeaKLIUH, YKAKUTE MPU3HAK PEaKLIUU.

2. Bzaumonericteue ¢ peaktusom Heccnepa

Ucnonp3yiiTe KanenpHbIid MeTon aHanu3a. K kame pactBopa conu aMmmMoHus nodasbte 1-
2 xamn peakTrBa Heccnepa, BImaneT KpacHO-Oypslii ocanok. Peakuys oueHb 4yBCTBUTENbHA.
Ho cnenyer mOMHUTB, YTO MOJyYEHHBIH OCATOK PACTBOPSIETCS B M30IOBITKE CONEH aMMOHMUS,
nosToMy peaktuB Heccnepa qoykeH ObITh B3SIT B H30BITKE.

VYpaBHEHHE peakluu B JAHHOM ClIy4ae CIeAyolee

NH4Cl + 2K2[Hgl4] + 4KOH = [OHg2NH:]I | + 7K1+ 3H20 + KCI

Peakuuu kaTuoHa Ag*

1.JleficTBHE TPYNIOBOrO PEAKTHUBA.

B npobupky momectute 2-3 Karm pactBopa cojiu cepedpa (HuTparta cepedpa), nodaBbTe
paBHOE KOJMYECTBO PacTBOpa CONSIHOH KucioTel. OOpasyercst Oenblii TBOPOKHMCTBIA OCaOK,
XJIOMbsI KOTOPOTO IJIABAIOT HAa MOBEPXHOCTH. [lonmyueHHbIN Xjopua cepedpa HEPaCTBOPUM B
XOJIOHOM U ropsiyeid BOJE, a TaK ke U B pa30aBIECHHBIX KUCIOTAX.

3anuimuTe NOJyYeHHOE YPAaBHEHUE B MOJICKYJIIPHOM U MOHHO-MOJIEKY JIIPHOM BHJIE.

2 BzauMonelicTBHe C pacTBOpaMu OPOMUIOB U MOIUJIOB.

B nBe npoOupku nomectute mo 2-3 Karjiu pacTBOpa HUTpaTta cepedpa. B onHy npobupky
MOMECTUTE PaBHBINA 00BEM pacTBOpa OpoMHUAa Kawsl, a B IPYTyIO0 MPOOHPKY - pacTBOpa MOAWIA
kanusi. B obenx mnpoOupkax momkeH obOpa3oBarbest ocamok. CpaBHUTE UX IIBET, MOMECTHB
npoOupku Ha ¢oHe Oenoro Jucra.

3anuinvte ypaBHEHHUS POBEICHHBIX PEAKIINH, YKAKHUTE MPU3HAK PEAKIIHUH.

3.B3auMonencTBre ¢ paCTBOPOM XpoMaTa KaJiusl.

B mpobupky momecture 2-3 karumm pacTBopa HuTparta cepebpa, mpubaBbre 3-4 Karum
OUCTHJLTMPOBAHHOM BOABI, a 3aTeM 1-2 karmm pactBopa xpomara kajusi. OOpasyercst KUpIiuIHO-
KPaCHBIN 0cafok xpoMata cepedpa. Crenyer yuuThBaTh, 4TO OCAAOK He 00pa3yeTcsi B CHIIbHO-
KHUCJION cpene.

3anumuTe ypaBHEHHE PEAKIIUN B MOJIEKYJIIPHOM U HOHHO-MOJIEKY JIIPHOM BHIIE.

Peakuun xatuona Ba?"



1.JleficTBHE IPYNNIOBOrO PEAKTHUBA

B mpobupky mnomecture 2-3 kammu pacTtBopa conu Oapusi, mpuieiTe 3 Kard
pa30aBIICHHON CePHOI KUCIIOTHI, PACTBOP MYTHEET, 3aT€M BbITIaaeT OeJblil OCaIOK.

3anumMTe COOTBETCTBYIOIIEE YPABHEHHE pPEaKUMM B MOJEKYJSIPHOM M HOHHO-
MOJICKYJISIPHOM BUZE. Y KQXKUTE NMPU3HAK PEAKIUH.

2.B3aiMONIeNCTBHE C PACTBOPOM XPOMAaTa Kajausl.

Peakunto MOXXHO TPOBOAWTH KaleJbHBIM METOAOM Ha MPEIMETHOM CTEKJE WIH B
TUTAHIIETe AU TPOBEACHUs KamelbHOro aHanmuza. OOpaTure BHUMaHUE Ha IBET IMOJYYEHHOTO
ocazka.

CocTaBbTe M 3aNUIINTE COOTBETCTBYIOLIEE YPABHCHHE PEAKUMH B MOJICKYJSIPHOM H
MOHHO-MOJIEKY JISIPHOM BHJIE. Y K&KUTE MPU3HAK PEAKIUH.

3. OxpainnBaHue MIaMEHU

OuncTuTe MIATHHOBYIK WJIM HUXPOMOBYIO TPOBOJIOKY B IUIAMEHH KakK OBLIO yKa3aHO
BbIle. PackalieHHYI MPOBOJIOKY TOMECTHUTE B KPHCTAJUIBI COJNM Oapwis, a 3aTeM B IJIamsi
crupToBKU. [1mamst okpamnBaeTcst B KENTO-3€JIEHbIH 1[BET.

Peakuun katnona A"

1.JlelicTBHE rPyNIOBOro peareHTa

B mpobupky momecture 2-3 Kamiu pacTBOpa XJIOpUAA ANOMHUHHS, 3aTeM 2-3 Karuiu
TUApPOKCUa HaTpus wiH Kainus. OTMeTsTe nBeT nonydeHHoro ocanka. [locne storo nodaseTe B
npoOupky eme 5-6 kamenb pacTBopa mmenodn (M30BITOK), MepeMelnaiTe pacTBOp, MPOBEPHTE
pacTBOpEHHE OcaaKa B M30BITKE LIEIOYH.

3anuiuuTe ypaBHEHHE XHUMUYECKOW peakLuu IOJy4deHUs U PpacTBOPEHUs Ocajka
TUPOKCHJIA ATFOMUHUS.

Peakuuu katuona Cr3t

1./lelicTBHE rPyNIOBOro peareHTa

B mpobupky mnomecture 2-3 karum pactBopa coim xpoma (III), zarem 2-3 kammm
TUApPOKCUa HaTpus wiH Kainus. OTMeTsTe nBeT nonydeHHoro ocanka. [locne storo nodaseTe B
npoOupky eme 5-6 kamenb pacTBopa mmenodn (M30BITOK), MepeMelnaiTe pacTBOp, MPOBEPHTE
pacTBOpeHHe ocanka B M30bITKe Imenoun. [Ipu HarpeBannu cMecH B mpoOUpKe Ha BOASHON OaHe
cosu xpoma (I1I) runpou3yroTes, 0Ca0K BBIMIAAAE€T BHOBb.

3anmumnTe ypaBHEHHE XUMHUECKOW pPEaKUMH TONyYeHHUS M PAaCTBOPEHUS Ocanka
ruapokcuna xpoma (I1I). Ykaxkure okpacky NOJy4eHHBIX COSTUHEHHH.

2. Oxucnenne katuona Cr’' B mmenodHoit cperne.

B npobupky momectuted 2-3 kammu pactsopa conu xpoma (III), mpubasere 4-5 xanenb
pactBopa ruapokcuna Harpust NaOH (2 H) u 2-3 xarum 3%-HOro pactBopa nepoKcHaa BOAOPOaa
H>0>. Harpeiite cMech Ha BOASTHOM OaHe, MOKa 3eJieHasi OKpacka He Mepeier B XKENTYI0, YTO
CBUETENILCTBYET 00 00pa3oBaHUHU XPOMATOB.

Cr’* +20H = CrOy + 2H"
CrOz + H202 + 20H" = CrO4* + 2H0

CocraBbTe W 3aNMUINUTE MOJEKYJSPHBIE YPABHEHHs NMPOTEKAOIIMX PEAKLUUH, YKaKUTEe
I[BET MOJIyYEHHBIX BEIIECTB, HA30BUTE OKUCIUTENb i BOCCTAHOBHUTENb B XHMUYECKOH PEaKIIH.

3.Oxucrenne katuona Cr’' B kucnoit cpene.

B npoOupky nmomecture 5-6 xanenb pactopa coiu xpoma (II1), 3aTem 3 karum pactBopa
cepHoii kuciotel H2SO4 (2 H) u 5-6 kanens pactBopa nepmanranara kajaust KMnQO4. OctopokHO
Harpeiite Ha BoasiHOM Oane. Kak MeHsieTcst okpacka pactsopa?

10CP" + 6MnO4™ + 11H20 = 5Cr207* + 6Mn*" + 22H"
IIpn Oonpmom u30BITKE NEpMaHraHaTa Kajusl BbIIanaeT Oypblii OCaTOK MapraHLIOBHUCTOM
KHCJIOTBI, PACTBOP HaJl OCAJIKOM UMEET JKEJITO-OPAHKEBYIO OKPACKY.

Peakuun xatuona Zn?+



1.JlelicTBUE rPyNNOBOrO peareHTa

B npobupky nomecture 2-3 Karm pacTBOpa COJMU LIMHKA, 3aTeM 2-3 KaIId THAPOKCHIA
Hatpus ik Kaiust. OTMeThTe LBET MOJy4deHHOro ocanka. Ilocne storo nobasbre B mpoOHpKY
eme 5-6 xarnenb pacTBopa Iuenodu (M30bITOK), mepeMernaiTe pacTBop, MPOBEPHTE PACTBOPEHUE
0cajiKa B N30BITKE IETOYH.

3anmumnTe ypaBHEHHE XUMHUECKOW pPEaKUMH TONyYeHHUS M PAaCTBOPEHUS Ocanka
TUAPOKCUIA LIMHKA. Y KAKUTE OKPACKY MOJYYEHHBIX COSIUHEHHHN.

2 BzaumonetictBue ¢ rexcanmnanodepparom (II) xamusa Ka[Fe(CN)e] (ckenras kpoBsHas

COJIb).

I'excarmanogeppar (II) kamus oOpasyeT ¢ KaTHOHOM LIMHKA OENbIii OCamoOK IBOMHOMN

COJIH.
3ZnCl2 + 2 K4[Fe(CN)s] = K2Zn3[Fe(CN)s]2| + 6KCI

DTa peaxisi MO3BOJISET OTIIUYUTh KATHOH IIMHKA OT KaTHOHA aFoMHUHMsA. [IpoBeuTe peakiuio ¢

rekcarmmanogepparom (II) kamust pactBopa conu amoMuHusA. Kakue MNpU3HAKU peakluu

HabmonaroTcs?

Peakuuu katuona Fe?*

1.JleificTBHE IPYNIIOBOrO peareHTa

ITomecture B mpobupky 3-4 xammu pactBopa comu skenesa (II). Jlobasere 5 kamenb
(m36b1TOK) pactBopa mmenoun (KOH wiu NaOH). OOpatuTe BHUMaHME Ha I[BET IMOJyYEHHOTO
ocanka. [IpoBepbpTe pacTBOPUMOCTH OCaKa B M30BITKE PacTBOpA IIEIOYH M PACTBOPA aMMHUAKa
NHj3. [[j1st 3TOro BCTPSIXHUTE COAEPKUMOE MPOOUPKH C OCATKOM, Pa3fesiuTe CMECh Ha 2 paBHBIE
YacTH, MEPEeNB IMOJIOBHHY B YUCTYIO mpoOupky. K omHOl dacTh cmecn mpubaBbTe 5 Karenb
pacteopa menoun (KOH wnu NaOH), k npyroii — 5 kamnenb pacTBOpa aMMHaKa.

K mnepsoii mpoOupke mnpuneiite 4-5 kamenb pacTBopa mnepokcuma Bogopoma H2Oa,
CONIEP’)KUMOE TMPOOUPKU aKKypPaTHO BCTPSXHUTE WM TMepeMelnaiTe CTeKISTHHOW MaJIOUKOM.
Kaxue npusHaku peakiinu MOKHO HaOJIFOAaTh MPY peaklUy OKUCIICHHUS IEPOKCUIOM Boaopoaa?

CocTaBbTe U 3aMUIINTE YPaBHEHHs MPOBEACHHBIX PEAKIIM B MOJIEKYJISIPHOM U UOHHO-
MOJIEKYJIIPHOM BUJE. Y KAXKUTE NPU3HAKU PEAKLUI.

2 Bzaumoneticteue ¢ rekcarmanodepparom (1)  kamms  K3[Fe(CN)s] (kpacHas
KPOBSTHASI COJIb).

[IpoBenure KamenbHBIM METOAOM (HA TIPEIMETHOM CTEKJIE) PEAKIIHIO MEKAY PacTBOPOM
comu xeneza (II) u rekcaumanodeppara (III) xamms. OTmerbTe HaOMOIAaEMble MTPU3HAKU
peaxkuuu.

CocraBbTe ypaBHEHUE TIPOTEKAEMOM PEaKLMU, OTMEThTE MPU3HAK peakuuu. [lomydenHoe
BEIIECTBO HA3bIBAIOT TYPHOYIMEBON CHHBIO.

3 .BzaumonericTeue ¢ numerunrianokcuMom (Peaktus Uyraesa)

Ha npeameTHoe cTekyio HaHECUTE Karumo pactBopa conu skenesa (1), mpubapbTe Karmmro
peaktuBa Uyraesa ((CHz)2(C=NOH);), 3aTem karumo pactBopa ammuaka. Peakiusi mpoTekaer B
HIeJIOYHOW cpene. PacTBOp MOMKEH OKPAaCUThCS B KAPMHUHOBO-KPACHBIM I[IBET 3a CUET
00pa3oBaHUsI KOMIUIEKCHOTO COSANHEHHSI.

FeCl; + 2C4HsO2N; = [Fe(C4H702N2)2] + 2HCI

Peakuuun katnona Fe’*

1./lelicTBHE rPyNIOBOro peareHTa

ITomecture B mpoOupky 3-4 karum paszbaBieHHoro pactBopa conu skemesza (IID).
HobGasbTe 5 kamenb (u30bIToK) pactBopa menoun (KOH unn NaOH). Obpartute BHUMaHNE Ha
IL[BET MOJIy4EHHOro ocanka. IIpoBeppTe pacTBOPUMOCTh Ocaaka B M30OBITKE pacTBOpa INEIOYH U
pactBopa ammuaka NH3. Jlsist 3TOro BCTPSIXHUTE COMEPKUMOE MPOOHPKH C OCAAKOM, Pa3desuTe
CMeCh Ha 2 paBHbIE YaCTH, NEPENUB IMOJIOBHHY B 4YUCTyrO mpodupky. K omHoi wactu cmecu
npubasbTe 5 Kamenap pacteopa menoun (KOH wumum NaOH), x apyroil — 5 kamenb pacTBopa
aMMHaKa.




CocTaBbTe U 3aMUIINTE YPaBHEHHs MPOBEACHHBIX PEAKIIM B MOJIEKYJISIPHOM U UOHHO-
MOJIEKY JIIPHOM BHJIE.
2 Bzaumonericteue ¢ rekcauuanodepparoM (I1) kanus Ku[Fe(CN)g] — sxenrast kxpoBsiHast

COJIb.

[IpoBenuTe KamenbHYIO PEAKIIUI0 MEKAY pa3daBiieHHBIM pacTBOpoM conu skenesa (I1) u
JKEJITOH KpOBsHOU conbio. OTMeThTe MpH3HAK peakuuu. [lomydeHHOe BeuecTBo — OepiHCKas
Ja3ypb — 1O COCTABY MASHTUYHO TyPHOYJIHEBOH CUHU.

CocraBbTe ypaBHEHHE [TPOBEEHHON peakLuy, yKaXKUTe MPU3HAK PEAKLIU.

3. B3aumonetictaue ¢ pacrBopom ponanuna ammonus (kamusi) NH4CNS win KCNS

[IpoBenute KameabHYH pEAKLUIO B3aUMOIEHCTBUS pa30aBICHHOrO pacTBOpPa COJIH
xkeneza (III) u pactBOpa pomanmma ammonwms (kanmusi). Ha 3TOM ke TpPEeIMETHOM CTeKJie
NPOBEIUTE AHAJIOTMYHOE B3auMojeiicTBue ¢ pactBopoMm comiu skenesa (I1). Kakue npusHaku
peakiuu HaOronaere?

CocTraBbTe U 3alUIINTE YpaBHEHHE NMPOBENEHHBIX PEAKLUH, YKaXXUTe MPU3HAKU peaKkLui,
HAa30BUTEC KOMINJICKCHBIC MPOAYKThBI PCaKINH.

Peaxkuuu katuona Cu?t

1./lelicTBHE rPyNIOBOro peareHTa

ITomecture B mpoOupky 3-4 xarum pacrBopa comu mexu (II). JloGaBbre 3 xammm
pactBopa ruapokcuna Hatpuss NaOH. OOpature BHMMaHHE HAa LBET MMOJYYEHHOTO OCAJKA.
[IpoBepbTe pacTBOPUMOCTD OCa/IKa B M30BITKE PacTBOpA LIEJIOYN U pacTBopa ammuaka NH3. [l
3TOrO BCTPSIXHUTE CONEPKUMOE MPOOUPKH C OCATKOM, Pa3leluTe CMeCh Ha 2 paBHbIC YacCTH,
NIEpeNUB MOJIOBUHY B YUCTYIO Npodupky. K onHol yacTn cMecu npubaBbTe 5-6 Kareib pacTBopa
menoun (KOH um NaOH), x apyroii — 5-6 kanenb pacTBOpa aMMHAKa.

CocTaBbTe U 3alUILINTE YPaBHEHUs] NPOBEIEHHBIX PEAaKLMi B MOJIEKYJSIPHOM U HOHHO-
MOJIEKYJIIPHOM BHJIE.

2 Boccranosnenue coneit mean (I1) monyuaom kauus.

K pacrBopy comu menu (II) mpuneiite pactBop moamna kamus. J{OMKEH BBIAETUTHCS
MOJIEKYJSIDHBIH ~ Hox  (XapakTepHoe U3MeHeHHe Okpacku). OIHOBPEMEHHO  BBINAAET
MaJIOpacTBOPUMBI ocanok noxuaa menu (I).

CocTaBbTe U 3alUIINTE OKUCINUTENbHO-BOCCTAHOBUTENIBHOE YPaBHEHUE TAHHOM peakLuy,
YKa)KUTE OKUCIIUTENb U BOCCTAHOBUTENb. Y KQXKUTE MPU3HAKH XUMHUUYECKOHN peakLnu.

Peakuun katnona Co*

1.JlelicTBHE rPyNIOBOro peareHTa

ITomecture B nmpoOupky 3-4 karum pactsopa cosnu kobansra (I1). JlobaBbTe 2-3 karum
pactBopa menoun (rugpokcuna Hatpus NaOH). OOpature BHMMaHHE Ha LIBET NMOJYYEHHOTO
pacTtBopa ocHOBHOI conu. JlobaBbTe 2-3 Karum pacTBopa menodn. OTMEThTe [BET MOy Y€HHOTO
ocaznka. IIpoBepbTe pacTBOPHUMOCTh OCajKka B U30BITKE PacTBOpa IIEJOYH U PacTBOpA aMMHUAKa
NHs. JInst 3TOro BCTPAXHHUTE CONEP’KUMOe MPOOUPKU C OCaTKOM, pa3fesuTe CMECh Ha 2 PaBHbIE
YacTH, MEPeSUB MOJOBUHY B YHCTYI0 npoOupky. K omHoll yactn cmecu npudaBbTe 5-6 Kameib
pactBopa menoun (KOH wnmu NaOH), k npyroii — 5-6 kanenb pacTBOpa aMMHUaKa.

CocraBbTe M 3aNUIINTE YPABHEHHs MPOBENEHHBIX PEAKLUA B MOJEKYJSIPHOM U HOHHO-
MOJIEKYJISIPHOM BUJE.

2.Bzaumoneticteue ¢ ponanunom aMmMmoHus (kanus) NH4CNS nnu KCNS

Ha nmpenmerHOM cTeksie MpPOBEOUTE PEAKLHIO MEXIy pacTBopoM conu kobambpra (II) m
pomanunoM amMoHuA. [l Oonbplieidl 4yBCTBUTEIBHOCTH PEAKLUH JyYIIe HCIOIb30BAThH
KOHLIEHTPHUPOBAHHBI PAcTBOP pONAHHIA aMMOHHUsS WM cyxue Kpucrajuiel coneii NH4CNS.
Oxpacky Moy4eHHOro KOMILIEKCa 3aMETHEe B Cpeie aMUJIOBOTO (MITH M30aMHUJIOBOTO) CITUPTA.

3anuimnTe ypaBHEHHE MPOBEACHHON PEAKIINY, YKAKUTE MPU3HAKU PEAKLIUH.




Peakuun katnona NiZ*

1.JIercTBHE TPYNIIOBOTO PEAreHTa

ITomecture B mpodbupky 3-4 xarmumu pacrsopa conmu Hukens (II). {oOGasere 3 kammm
pactBopa ruapokcuna Hatpus NaOH. OOparute BHUMaHHE Ha LBET MOJYYEHHOTO OCAJKA.
[IpoBepbTe pacTBOPUMOCTD OCa/IKa B M30BITKE PacTBOpA LIEJIOYN U pacTBopa ammuaka NH3. [l
3TOrO BCTPSIXHUTE CONEPKUMOE MPOOUPKH C OCATKOM, Pa3leluTe CMeCh Ha 2 paBHbIC YacCTH,
NIEpeNUB MOJIOBUHY B YUCTYIO Npodupky. K onHol yacTn cMecu npubaBbTe 5-6 Kareib pacTBopa
mesnoun (KOH nmm NaOH), k npyroii — 5-6 kamenb pacTBopa aMMHaxa.

CocraBbTe M 3aNUIINTE YPABHEHHs MPOBENEHHBIX PEAKLUA B MOJEKYJSIPHOM U HOHHO-
MOJIEKYJISIPHOM BUJE.

KauecTBeHHOe onpeneieHHe AaHHOHOB

I'pynmoBeIM peakTHUBOM Ha aHWOHBI MEPBON AHAJIUTHUECKOW TPYMIIbI SIBJISETCS PACTBOP
xnopuna 6apust BaCly. C xarnonom 6apus anmonbl SO42, SO3%,C03%,P0Os*>,Si03% obpasyior
MaJIOpacCTBOPUMBIE B BOIE COCOUHEHHMS, HO, 3a HcKitoueHneM BaSOs4, pacTBOpHMBIE B
MHHEPAJIBHBIX KHUCJIOTax. Il03TOMy OTKpbITHE AHHOHOB MEPBOH AHAJIUTHYECKOW TPYIIIbI
NPOBOST B HEHTPaAIBbHOM MK caboIIesIouHOH cperne.

I'pynmoBeIM peakTHBOM Ha aHUOHBI BTOPOH AHAIUTHYECKOW TPYIIIbI SIBJISETCS PACTBOP
Hutpata cepedpa AgNOs3 B cpene asotHoit kuciotel HNO3. C katrnonom 6apust anuons Cl°, Br,
I', S ocankos He 0OPA3yIOT.

Ha anuonbr Tperbeii ananmutudeckoii rpynmsl NO2,, NO3™, CH3COO", He oOpasyrormue
HEPaCTBOPUMBIX COEIMHEHHH, TPYMIIOBOrO peakTHBa HET. VX OTKpbITHE MPOBOAST YaCTHBIMHU
peaKkuusIMH.

Hekoropbie aBTOphI mpemnaratoT kiaccudukanuro aHnoHoB Ha | w Il aHanuTuyeckue
TPYIIIIBL;

- mepBas rpyIa aHHOHOB He obpasyeT ¢ katuonoMm Ba®' ocanka (CI°, Br, I, S*, NOy,
NOs", CH3COO),

- BTOpas TPyINa AHHOHOB — OapHeBbIe COMM KOTOPBIX HepacTBopumbl (SO4*, SO3%,
COs%, PO4,Si03%)

Oo0Hapy:keHHe O0TAEJIbHBIX AHUOHOB APOOHBIM AHAJIN30M

1.Cyabdar-uon SO4* OTKPBHIBAIOT APOOHBIM TyTEM W3 OTHENLHON MPOOBI PacTBOpa
neiicreueM xynopuaa 6apust BaClz B monkucneHnHoii cpene.

B mpobupky momectute 2-3 Kamimum HCCIEOyEMOrO pacTBopa, A00aBbTe 2-3 Karud
A30THOW WJTM COJITHOM KHCJIOTBI, 3aTeM MpuielTe (1o KarisiM) 3-4 Karuii pacTBOpa XJIOpHIa
Oapusi. Ecmu oOpasyercst Oenblii OCalioK, 3TO CBHIETENBCTBYET O HAJIMYUU B HUCCIEAYEMOM
pactope anuoHa SO4%.

3anuiuuTe COOTBETCTBYIOLIEE  YpaBHEHHWE pEakLUMU B MOJIEKYJSIPHOM M HOHHO-
MOJIEKYJIAPHOM BHJiE. [lJ1s1 4ero mpoBOAST NOAKUCIIEHHE UCCIIEAYEeMOro pacTopa’?

2.Kap6onar-uon COs3* OTKpBIBAIOT W3 OTAENbHON npobbl Ecium B mccnemyemom
pacTBOpe Obl OOHapyxkeH CylbhuT-uoH SO3%, TO ero mpeaBapuUTeNbHO OKUCISIOT 10 SO4*
IEeWCTBUEM TMEPOKCHIA BOAOPOAA MPH HArpeBaHWU Ha BOASHOW OaHe. 3aTeM K HCCIenyeMoin
npobe TpuUOABJISIFOT HECKOJBKO Kamenb Xjopuma Oapus, ocaxknmas Oeinoe MaopacTBOPUMOE
BemiecTBO. Ocamok TPOMONTE W PacTBOPUTE B 3-5 KaIUIIX PacTBOpPa COJSIHOM KHUCJOTHL
Brinensonuecs My3bIPbKHU Ta3a CBUAETENBCTBYIOT O Hajmmane anuoHa CO3%.

Ecnu pactBop He comepkuT HoHOB SO3%, MPOBOAAT Peakumio ¢ XJIOPUAOM Oapus M
00pabaThIBAIOT OCAOK COJITHOW KUCJIOTON, OTMEUasi BbIIETICHUE Ty 3bIPbKOB OECIIBETHOTO rasa.

3amuinuTe COOTBETCTBYIOINEE  YPABHEHHME pEAKUUH B MOJIEKYJISIPHOM M HOHHO-
MOJIEKYJISIPHOM BUJE.

3.Cunukar-uon SiO3? OTKPHIBAIOT U3 OTAENbHOM MPOOLI, NEHCTBYsI PACTBOPOM COJITHOM



kucinoTel. OOpa3oBaHUsl CTYIEHUCTOTO CEPOBOTO-0EJIOro ocagka KPEeMHHEBOW KHCIOTHI
CBUJIETENLCTBYET O TIPUCYTCTBUM aHMOHa Si037.

3anuiuuTe COOTBETCTBYIOLEE  yPAaBHEHME pEaKLUUUd B MOJEKYJAPHOM H HOHHO-
MOJIEKYJIIPHOM BUJE.

4. ®ocat-uon PO OTKPLIBAIOT U3 OTAENLHON MPOOHL [IpenBapuTenbHO HEOOXOIUMO
OCauTb CHJIMKAT-HOHbl PacTBOPOM COJITHOM KHCJIOTHI MJIM XJopuaoM aMMmoHus. (Ocanok
otnenuth, QuibTpaT obpadorars MarHesuanbHoM cMechio (MgCla, NH4OH, NH4Cl).

Na>HPO4 + MgCl; + NH4OH = MgNH4PO4] + 2NaCl + H20
Jns mpoBeneHHMs peakuMu K 3-5 KalusIM pacTBOpa XJIOpHAAa MarHus npuOaBUTH PacTBOP
aMMHaka, OOpa3OBAaBIIMINCS OCANOK THUAPOKCHIA MAarHUsl PacTBOPUTE B PACTBOpPE XJIOPHIA
amMmoHmst. K momydenHol cmecn no0aBuTh uccienyemblii pactsop. OOpasyrommiicss Oesnbiid
ocafok MarHuii-aMmmonwuii Gocdara MgNH4PO4 ykasbiBaeT Ha MPUCYTCTBHE aHHOHOB PO4*.

S. Xaopug-uon Cl - OTKpBIBAIOT MOCHEAOBATENbHBIM OCAXKIACHUEM aHHOHOB BTOPOM
TpyNIbl U MEPEBOAOM XJIOPUA-UOHOB B PAaCTBOPHMMBIM aMMHauHbIl kKoMIuiekc. K 5 kammsam
pactBopa noOaBisitoT 4-5 kamenb pactBopa HuTpaTta cepedpa AgNO;3. Ocanok rajloreHuaoB
oOpabartbiBaroT 6-8 karsimu 12%-HbIM pacTBOpoM KapOonata ammonus (NHi)2COs wm
modeBHHbL. Ocafok OTPUIBTPOBBIBAIOT. XJopua cepedpa mepeiner B pacTBOP B BHIE
komrutekcHor comu [Ag(NH3)2]Cl. A OpomMuabl U MOTUABI OCTAHYTCS B OCanKe. XJIOPUA-UOHBI
OTKPBIBaEM B (PHIIbTpaTe pacTBOPOM OpOMHIA KaJHsl IO MOSIBIEHUS CBETIIO-)KEITOTO OCa/IKa UIIH
npu obpa3oBaHuH O€JI0r0 ocaaka mpu 100aBJICHUH MO KAIUTSIM a30THOM KUCIIOTHI.

6. Bpomua-uonsl Br ~ onpenensioT OKHCIeHHEM 10 CBOOOIHOTO OpoMa XJIOPHOM BOAOTA.
Ecnu npucyTeTsyioT nonbl SO3% umm S%° | MX OKMCHIAIOT MepMaHraHAaTOM Kajlus B KHCIOH Cpefie.
3ateM B y’ke MOIKHUCIEHHBINA pacTBOp M0OaBNSIOT 1-2 Karum XJIOPHOW BOABI, MPUOABISIFOT S5-06
Kanenp xjopodpopma (WM APYroro OpPraHu4eckoro pacreopurtens). llocme BcTpsixuBaHUS
npoOUpPKH HIDKHUHI XJIOPO(OPMHBIN CJIOH OKPAacUTCS B KPacHO-OypbIid LBET, a NMpU HU30bITKE
XJIOPHOM BOZIbI CTAHOBUTCSI JMMOHHO-KETHIM (00pasyercs xmopun opoma BrCl).

7.Wonun-uonbl I" onpenenstor aHamormyHo Opomma-uoHam. B kauecTBe peareHTa
UCTIOJIB3YIOT alleTaT CBUHIIA, OCAKIAIOIIUH 30JI0THCTO-KEIThIN Pbls.

10.Anerat-uon  CH3COO™ MOXHO OTKpPBITH M3 OTHENBbHOH mNpoObl AeHCTBHEM
KOHLICHTPUPOBAHHONW CEPHOW KUCJOTHI. BrImensercss xapakTepHBIM 3amax yKCYCHOW KHCJIOTBI
(ocmopoxcno!). Muorna Tpebyercst HeOONbIIIOe HarpeBaHNE PAaCTBOPA.

Od¢opmuenue pe3ybTaToB padoThbl.

IIpoBeauTe ykas3aHHbIE BBILIE YAaCTHbIE peakKUMU Ha KaTUOHBI | — IV aHanuTuyeckux
rpynn u I-III ananmuTHyeckux rpynn aHUOHOB /[l KakOOro OmbITa 3alMIINTE Ha3BaHUE,
VKQXKUTEe YCJIOBUS TIPOBEACHMs, NPH3HAK PEAKIHH, COCTAaBbTE YpaBHEHHE peakiuu (B
MOJIEKY JIIPHOM U MOHHO-MOJIEKYJIIPHOM BHI€), HA30BHUTE MOJyUYE€HHBIC BEIIIECTBRA.

Tema 1.2.
Koaunuyecrpennblii anaaus. Ilonsitie o pu3nko-xuMHyecKHuX
METOJAX AHAJIH3A
Onpenenenue cogep:kaHus BJard B CyxXux NpPoAyKTAaX NUTAHMS (MeYeHbe)
rPaBUMETPHYECKHUM METOJ0M.

ITpuboper 1 MaTepuanbl, HEOOXOAUMBIE ISt paOOTHI:
1. brokcel, U3 pacyera no 2 WT. HA KaKAbIM BUA NpoAyKTa — 4—06 T,
2. Texnnueckue Becol — 1.



3. CymunbHbiii mkad — 1.
4. Dkcukartop — 1.
5. IlponykTsl (TIeUeHbe, MPSTHUKH, CYXapuKy U T.1.) — 1o SO T.

ITopsinok BBEIMOTHEHHUS pabOTHI

1.UucTele, BBICYLIEHHbIE 1O TIIOCTOSHHOTO Beca OOKCHl (METaJUTMYECKUe MU
CTEKJISTHHBIE) B3BELIMBAIOT HA Becax ¢ TOUHOCTHIO 10 0,01 1. Jlo Hauana paboThl OIOKCHI TOIKHBI
HAXOIUTBbCS B SKcukarope. llepen aHanmm3oM u OTOOPOM HaBECKH MPOAYKT TIIATEIBHO
WU3MENbYA0T HOXKAMU.

2. JIBe OrOKCHI 3aIMOJHSIIOT U3MEIbUEHHONH MacCO, MPHONMM3UTENBHO 2—3 T, PABHOMEPHO
pacmpenensisi BCEO Maccy Mo AHY OrOKCBI. BIOKCHI ¢ KPBIIIKOH ¢ ChIPO HABECKOH B3BEIIMBAIOT U
Cpasy MOMELIAT B CYLIWIbHBINA 1Kad ¢ Temneparypoii 120-140° C, kppluKku B OFOKCBHI CTaBSIT
Ha pebdpo. [IponomkuTtensHOCTh cymku 1-1,5 4.

3.Ilo0 OKOHYAHUM BBICYIIWBAHHUS OFOKCBHI C KPBIIIKAMHU OXJAXAAOT B 3KCHKATOPE Hax
XJIOPUCTBIM KaJIbLIMEM A CEPHOM KHUCIOTOU (MeTayumnueckue OrKChl B TeueHue 15—20 muH, a
cTeKJIsTHHBIE 25—30 MUH) U B3BELINBAIOT.

4. 3anuch SKCIEPUMEHTAIbHBIX JAaHHBIX CBOAMTCS B TaOMUIbl, (opMa KOTOPBHIX TaHA
HIDKE.

5.Cognep>kaHue BOJBI U CYXOrO BEIECTBA B MPOAYKTE BBIYUCISAIOT MOCIEN0BATEIbHO 110

dopmymam (1) u (2)
m (H20) = (B—C) 100/B—A (D)
macca cyxoro Bemectsa = (C—A) 100/B—A (2)
rae A — Macca mycToi OrOKCHI, T,
B — macca GrOKCBI ¢ CBIPOI HABECKOW, T

C — Macca OIOKCBI ¢ CyXOi HaBeCKOM, T.

PeBy.]'IbTaTbI MPOBEACHUSA UCCICAOBAHUA

Macca Macca
Macca
. OrOKCBI C | OIOKCHI € Conep-xanne
HaumenoBanue | mnycroi . . Conepxanue
Ne n/mt ChIpoH cyxoi o CyXoro
POy KTa OFOKCBI . . BOABL, %o o
HAaBECKOH | HaBeCKOU BelnecTra, %
(A).r | T -
(B). r (C). r
1
2
Cpennee
Apudwme- - - - -
TUYECKOE

Boruucnenuss mpow3BOAAT MO KaKIOW W3 ABYX OFOKC OTHENBHO, 3aTEM OMPEAesIoT
cpenHee apupMeTUIeCcKoe U3 IByX MOJYUYEHHBIX Pe3yJIbTaTOB.

Tema 1.2.
Koaunuyecrpennblii anaaus. Ilonsitie o pu3nko-xuMHyecKHuX
METOJAX AHAJIH3A
Onpenenenue cogep:kaHusi KOMIIOHEHTA B PACTBOPe TUTPHUMETPHYECKHM METOA0M.

Hcronb3yemsble peakTHBBL: Ilpurorosnennsiit n3 HaBecku (0.1H pacTBOp THAPOKCHA HATPHAL
NaOH




Pacreop masenesoii kucioret CoH>04 (0,1H), mpuUroTOBICHHBIN H3
¢ukcanana

Pacteop xnoposoxopoanoii kucioret HCI (0,1H), npuroroBiacHHbLI
n3 puKcanaza

Bopa suctTummnpoBaHHas

WNnaukarop denondranenn

Ob6opynoBanue: JlabopaTopHBIH [ITATUB C JATKAMHA
bropetka crexasanas (20-25 mum)
CrexnsHHas BOPOHKA (1715 3aMOTHCHUS OIOPETKH)
Konuueckue k07081 250 ma (8-10 mrrykn)
INunetka maboparopHast ¢ oguum Acnenuem (5 wiu 10 m) — 2
MITYKH
PesunoBas rpyma
Xumuaeckuit crakad (200 umm 250 mon)
Jluct Genoit Gymaru

BoinosineHne padoTni:

1. IloaroToBeT€ MPUTOTOBJICHHBIA M3 HaBecku (Ha mpouutoMm 3ansatuw) 0,1H pacTBOp
ruapokcuna Hatpust NaOH  (mpumepHOH KOHIEHTpauuy) W NMPUTOTOBJICHHBIH U3 (UKCaHAA
(cranmapt-TuTpa) 0,1 H pacTBOP LIABEIEBONM KHCIOTHI.

2. 3akpenute Oroperky B JaOOpaTOpPHOM INTATHBE, COONIONAs BEPTUKAIBHOE
pacronoxXeHne OIOPETKH.

3. 3amoysHUTE C MOMOIIBIO CTEKIITHHONH BOPOHKH OIOPETKY PacTBOPOM LIesouu Ha 1-2 cMm
BBILIIE HYJIEBOTO AeleHus1. Jcmopodicno, BOPOHKY HEOOXOAMMO HEMHOTO MPUIIOAHUMATh, YTOOBI
BBIMTyCTUTh BO3MIyX, BBITECHSAEMBI pacTBOPOM U3 OIOPETKH, HHA4Ye pacTBOpP LISIOYH
BBITJIECHETCS U3 BOPOHKH!

4. IloncraBbTe KOHUYECKYIO KOJIOY TOA HOCHK OFOPETKH, CHUMUTE BOPOHKY U CITyCTUTE
IO KaIlIsIM M3JIUIIEeK pacTBOpa M'MAPOKCUIA HATPUS 10 HyJIEBOIO JIEJIEHMUSI.

5. Ecniu ypoBeHb pacTBOpa IIEJIOYM OKAa3ajCsi HMXKE HYJICBOM OTMETKH, MOBTOPUTE
NPOLENYPY 3aMOJTHEHHS OIOPETKH (CM. IyHKTHI 3 U 4).

6. Ha ocHOBaHMe€ IITaTHBA MMOJIOKUTE YUCTBINA JHCT Oenoit Oymarm.

7. C mOMOIIBIO CTEKJITHHON MHUIETKH U PE3NHOBON rpyLu Habepute 10 Ml cTaHAapTHOTO
0,1H pacTBOpa ILIaBENEBOH KHCIOTHL, MEPEHECUTE €ro B UUCTYI0 KOHMYECKYI KOJOy st
TUTPOBAHUSI.

8. K pacTBOpy MiaBeneBOi KHCIOTHI 100aBbTe 2 KalulM WHAMKaTopa (peHoadraienHa,
COZEP KIMOE KOJIOBI IepemMernaire.

9. PacTBOp 1m1aBeneBOH KHCIOTHI TUTPYIOT A0 TMOSIBJICHHs OJIGAHO-PO30BOH OKpAacKH, He
ucuesatromeld B teueHue 30 cekyHn. OObeM pacTBOpa INENOYH, MOIICAININNA Ha TUTPOBAHHE,
3anumuTe B paboduyro TeTpab.

10. TuTpoBaHUE MOBTOPSIFOT A0 MONyYEeHHS 2-3 CXOMSIIUXCS PE3YJIbTaTOB (PACXOKICHHE
B 00BeMe IIEeNIOUH B COTHIX AOIAX MIUTIIINTpa). Buumanue! Ilepen ouepenHbIM OMBITOM BHOBb
3armonHuTe OOPETKY A0 HyJeBoro 3HaueHus (cM. myHKTHI 2,3). Kaxnpli pas HeoOXxommmo
UCTIOJIb30BATh YUCTYIO KOJIOY JJIsl TUTPOBAHMSL.

Od¢opmuenue pe3ybTaToB padoThi:

- V(C2H204) = 10 Mn

- N (C2H204)=0,1 1

-Vi(NaOH)=...... MUT
-V2(NaOH) = ... .. MUT
-V3(NaOH) = .... .. MUT
- che;;[H_(NaOH) = ... MJI

Pacuer
1. Pacder HOpManbHOCTH paboYero pacTBOpa IIEJIOYH:
NNaoH * VNaon = Nezmosr Vezmos



CnenoBatenbHO, NNaon = Nc2m2o4 © Vearneos / VNaoH

2. Pacuer TuTpa pabodero pacTBopa IIEJIOYH MO [IABEJIeBOH KHUCIIOTE:
TraoH/c2m204 = NNaoH * Mc2m1204/ 1000

Pacuer npoBoaute ¢ TOYHOCTBIO 10 4-5 3Haka nociue 3amatoi. Ilpu pacyere MONAPHON MaccChl
IaBesIeBOH KHUCJIOTHI 0OpaTuTe BHIMAHHE HA COCTAB KPUCTAJUIOTHAPATa MCXOMHOTO BEIIECTBA
(VKa3aH Ha 3THKeTKe (puKcaHana).

11. HpOBeI[I/ITe CCPUI0 AHAJIOTUYHBIX OINbITOB, BBIIIOJHAA TUTPOBAHUEC CTAHAAPTHOIO
pacTBopa xjopoBooponHoit kuciaotsl (0,1H) pabodnmM pacTBOPOM rHAPOKCHAA HaTpusi. PacTBop
nieyiouu 3anuBaiite B Oroperky, pacteop HCI ob6vemom 10 M1 moMernaiite B KOHHUECKHUE KOJIOBI
IUIl TUTPOBaHUS. THTpPOBaHHE NMPOBOAMTE AHAJIOTHYHO C MHAMKATOPOM (peHonTaienHoM 1o
yCTOWYMBOM OJIEMHO-PO30BOM OKpacku. Pacder HOPMalbHOCTH U TUTpa pabodero pacTeopa
MPOBOJAT TaK KE€, KaK MOKAa3aHO BBIIIC.

Odopmnenue pe3ynbTaToB paboThI U pacueT odopMure B padodeii TeTpaau.

[Ipu TIIaTETHHO BBIMOJHEHHON paboTe pe3ysbTaThl NOJDKHBI OBITh OY€Hb OJIM3KUMU MO
3HaueHnr0. bojee Wi MeHee 3HAYMTENBHOE pPACXOXIEHHEe TOBOpPUT 00 omudke mnpu
TUTPOBAHUMU.

Tema 2.3 XumMnueckass KHHETHKA U KATAJIN3
OnpeaesieHHe HUTPATOB H HUTPUTOB B 0BOIIAX H (PPYKTAX.
OnpenenieHue coxep:KaHus yrjieBoA0B B MOJOYHBIX MPOAYKTAX.

Teopernyeckas 4acTb

JInst 3MOpOBbs YENIOBEKA OYE€Hb BAKHBIM SIBJISIETCS MOTPEOJICHWE TaKUX MPOAYKTOB
MUTAHWS, KOTOpPBIE COAEpKAT JOCTATOYHOE KOJMYECTBO MAKpO- U MHUKPO3JIEMEHTOB,
HE3aBUCHUMBIX AMHUHOKHCJIOT W BUTAaMHUHOB. OTCYTCTBHE WM HENOCTATOK CONEPIKAHUS B
MPOAYKTAX MUTAHUS STUX BEINECTB BbI3BIBAET PA3JIMYHbIC HAPYIICHUS NEATEIHbHOCTH OpraHu3Ma
4eJioBeKa. B CBsI3u ¢ 3TUM BO3HHUKAET MpoOsieMa UCTIONb30BAHUSI MUHEPANIBHBIX YIOOpEHUH 1 UxX
BJIMSTHUE HA KA4ECTBO MPOAYKTOB IMUTAHUSI.

Hutpatbl — comu a30THOW KHUCJIOTHI — BOBCE HE CHHOHHUM SIAOXHMMHKATOB, HAIPUMED,
MECTHIMIOB. JTO 3JIEMEHT MUHEPAJLHOTO TUTAHHS PACTEHUH, CTPOUTENbHBIA MaTepuan st
HuX. Hampumep, B Kamycre AOMYCTHMOE COAEpPKAaHHE OCTATOYHBIX KOJUYECTB Muxyiodoca He
6onee 0,05 mr/kr, kapbodoca — 0,5 mr/kr, a HuTpaToB — 400 Mr/kr. M1 onmacHOCTh BOSHUKAET TPU
BEChbMA CYILIECTBEHHOM M30BbITKE HUTPATOB B HAIIEH MHUIIE.

Camu HUTpaTBl HE OTJHMYAKOTCS BBICOKOM TOKCHYHOCTBIO. Ho mox neiictBuem
MUKPO(DJIOPBI KHIIEYHUKA UAET 3JIEMEHTAPHBIM XUMUYECKUH MPOLIECC — BOCCTAHOBJIEHUE UX B
HUTPUTBI, COJIU Aa30THUCTOW KHCIOTBI. HUTpaThl B3aUMONEWUCTBYS ¢ TeMOTJIOOMHOM KpPOBHU
MEPEeBOASIT €ro JBYXBAJCHTHOE JKEJIe30 B TPEXBAJICHTHOE, CBOWCTBEHHOE METTEeMOTIOOUHY,
JUIIAsT €ro CMOCOOHOCTH TPAHCIIOPTUPOBATH KUCIOPOA M MeIIasi, TeM CaMbIM, HOPMAJIbHOMY
TKAHEBOMY JIBIXaHUIO.

[Ipy MOBBLIIIEHHOM CONEP:KAHUM B KPOBU METTEeMOIJIOOMHA Yy YeJIOBEKA PA3BUBAOTCS
KJIMHUYECKHE TMPU3HAKU OTPABJIEHUS] — TOCUHEHUE CJIM3UCTBIX, TOIIHOTA, PBOTA, IOHOC,
yBeJIMUYEHUE MeueHH, ciabocTh, rojloBHast 00k U T.1I.

Bricokne nm03bl a30THBIX ynoOpeHuil, OCOOEHHO He cOaTaHCUPOBAHHBIX C APYTUMHU
yAOOpEeHUsIMU W BHECEHHBIX B KOHIIE BEreTal[id, KOTJa pacTEeHUe VYXKe He YCIeBaeT
«TepeBapUTH» M3OBITOYHYIO THINY, AAJIEKO HE UCUEPIIBIBAIOT MPUIHHBI BHICOKMX KOHIIEHTPALIHI
HUTPATOB B OBOIMax. Ha ux conmepskaHue BIUSIFOT XapakTep MOYB, MOTOAHBIC YCIOBHS, I'YCTOTA
MOCEBOB U MHOTOe Apyroe. Pa3nudHble pacTeHHst B CUJTy CBOMX OMOJIOTHYECKUX OCOOCHHOCTEH
00J1aaroT pa3Ho CIOCOOHOCTHIO K HAKOIJICHHIO HUTPATOB. M3 OBOIIEH HECOMHEHHBIE TUAEPHI —



3eNieHbIe KYJbTYpPhI (YKPOII, cajaT, MeTPYILIKa), 32 HUMH HIET CBEKJIA, JaJbIle C CyIIeCTBEHHBIM
OTCTaBaHHEM — KaIlyCTa M MOPKOBb. Y KapTodesns, 3aHMMAIOIINM B HAlleM paifoHe ocoboe
MECTO, K CHACThI0, MEHEE PAa3BUTA CKIIOHHOCTb K TAKOMY HaKOIUTEILCTBY.

HutpaTe! npakTU4eCKH OTCYTCTBYIOT B 3€pPHE U CKAIJIMBAIOTCS, B OCHOBHOM, B JINCTBSIX,
cTeOIIsAX, TOATOMY MOJIOKO KOPOB, MOJyHYaBIINUX TPABY, BBIPALICHHYIO C MPHUMEHEHHEM BBICOKHX
703 a30THBIX yAOOpPEHHH, CONEPIKUT MOBBIIICHHbIE KOHIEHTPALWH HUTPATOB U MMEET TOPbKHUN
MIPUBKYC.

B 1O Xe Bpems B CBEXKEM MsCE€ JKMBOTHBIX, IMOJy4YaBIIUX TPABY, BBIPALIEHHYIO C
NPUMEHEHHEM OOBIYHBIX U MMOBBIIICHHBIX 103 YAOOPEHMH, HUTPO30aMHHBI He OOHAPY KEHBI.

Tabmuma 1 — JlonycTrMble YPOBHH COEPIKaHMS HUTPATOB B MUIIEBBIX MPOTYKTAX

Ne Jonyctumele YPOBHHU
o HanmeHoBaHNE MUIIEBBIX TPOTYKTOB COIEPIKAHUS HUTPATOB,
MT/KT
1 Kaprodens 250
2 Kanycra 6enokouannas panssis (1o 1 ceHT0ps) 900
3 Kanycra 6enokouannas no3assist (mociae 1 centsopst) | 400
4 MopkoBb 250
5 Tomatsl (U1t OTKPHITOrO / 3aIUIIEHHOTO TPYHTA) 150/300
6 Oryp1s (1151 OTKPBITOTO / 3aIUIEHHOTO TPYHTA) 150 /400
7 Jlyk mepo (At OTKPBITOrO / 3aIUINEHHOTO TPYHTA) 600 / 800
7 Penuc 1500
8 baknaskaHbl, TaATUCCOHBI 300
9 Csexua cTonoBast 1400
10 Jlyk penuatsiit 80
1 JlucroBble oBOIIM (canat, METPYINKA, LIaBeb, YKPOI
U T.7.) (JUIA OTKPBITOrO / 3aIIUIIEHHOTO TPYHTA) 2000 /3000
12 Jbian 90
13 ApOy3bl, s0JOKH, TpyIIH, BHHOTPAA CTOJIOBBIX
COPTOB, MAHIO, MEPCUKHU, HEKTAPUHBI 60
KnyOnuka 100
14 IMepeny cnagkuii (At OTKPBHITOTO / 3AIIMIEHHOTO
IPyHTA) 200 /400
15 | Kabauku (st OTKPBITOrO / 3alUINEHHOTO TPYHTA) 400 /400

JonycTtuMasi cyTo4YHasi 1032 HUTPATOB AJIs1 YEJIOBEKA MPUHUMAETCS paBHOM 5 mMr Ha 1 kr
BECA YEJIOBEKA.



Ucnonp3oBaHne BBICOKMX 103 MHHEPANbHBIX YIAOOpPEHUH TP  BbIPAIIUBAHUH
CEJIbCKOXO3SICTBEHHON MPOAYKIMU CO3AaeT M30BITOYHOE MUTAHHME a30TOM, a MPH HAPYLICHUU
ONTUMAJILHOTO COOTHOLIEHUS a3oTa — (pocdopa — Kamust pacTeHHsl HAKAIIMBAIOT BBICOKHE
KOHLIEHTPALIUN HUTPATOB, & €CJIH 3TO €IIe M COMPOBOXKIAAETCS HEAOCTATKOM MHUKPO3JIEMEHTOB B
noyse (MonuOneH, mMenb, OpoM, HMHK, OOp) M HEONArONMpPUATHBIMH TOTOAHBIMH YCIOBUSMHU
(HM3Kast Temriepatypa, OoJsbliast BIIAXXKHOCTb, HEJOCTATOYHOE OCBEIICHHE — XOJIOIHOE
TOXKIIMBOE JIETO), TO CO3MAOTCS YCIOBUS, PE3KO TOPMO3SIINE CHHTE3 OPraHMYECKUX BEIIECTB
U3 HAKOIUICHHBIX HUTpaToB. [lo3TOMYy mOJydaeMele MUINEBBIE MPOAYKTHI OyAyT comepikaThb
BBICOKHE KOHLIEHTPALIUH HUTPATOB.

HutpaTel B pacTUTENbHBIX NMPOAYKTaX paclpeneisitorcs HepaBHOMepHO. Hambombinee
KOJINYECTBO HUTPATOB HAXOJUTCS B YACTSIX, PACIIOJIOKEHHBIX OJIMKE K KOPHIO, CKa)KeM, B KOpHE
yKporna coziepkaHue HUTpaToB pocruraet 384 mr/kr, B credisie — 487 mr/kr, B tucte — 94 mr/kr.

SIBHBIN U30BITOK HUTPATOB COAEPIKUTCS B KOHUMKAX MOPKOBH, CBEKJIbL, PEANCA, PENBKH —
B CBSI3U C OONBLINM KOJHYECTBOM MEJKHUX BCACBHIBAOIINX KOpeurkoB. OmHAKO CepAIEBHHA
MOPKOBH, KaIlyCThl, TOke Oorata Hutpatamu. HaoGopot, B orypuax u peanuce mOBEPXHOCTHBIE
cion copepkar HUTPaTtoB Ha 70% Oosblie, 4eM BHYTPEHHUE, KPOME TOTO, Y MOJIOJBIX PACTeHUIN
HUTpaTOB Ha 50-70% BHILIIE, YEM Y 3PENBIX.

B rennmsiom
HATPATOS B 2 pasa
CONeuo, voum 8
rPyHTOROM

Al21i100 N0 PEIYNETATAM NDOSE -TECTS,
8 Mr/xr. BOe navesnns - 8 npagenax 4K

PeKOMeH)_IaIII/II/I M0 CHUKCHHUI0 COACPRAHUA HUTPATOB B MHIIEBLIX MPOAYKTAX
PACTHUTEJBHOIO MNPOUCXOKACHUSA

B Hacrositiee BpeMsi U3BECTHBI CENTbCKOXO3SIHCTBEHHBIE KYJIBTYPhI, KOTOpPbIe Hanbosee CKIOHHBI
K HaKOIUJIEHUIO HUTPATOB. YKPOI, PEAUC, CBEKJIA KpacHas, CajaT, LIMUHAT, CENbAECPeil, 1 MEHee:
TOMATBI, OTYPIbl, MOPKOBB, TOPOX. Takum o0Opa3oM, HAKOIUIEHHE HUTPATOB 3aBUCHUT OT BHIA, A
TaK)Ke OT COPTa PACTEHUH, a HE TOJBKO OT Ka4eCTBa BHOCHUMBIX B MIOYBY a30THBIX YIOOPESHHUIA.
Kpome Toro, Ha HakOIUIEHWE HHUTPATOB B PACTEHUSIX OONBIIOE BIUSHUE OKA3bIBAIOT
MIOTOJTHBIE YCIIOBUS U XapakTep mouBbl. OHU U T€ JKe 103bl yA0OPEeHUs MOTYT ObITh BBICOKUMH B
YCIIOBUSIX XOJIOMHOTO M TACMYPHOTO JieTa W ONTUMAJbHBIMU TPU HAJIUYUH OOJBIIOTO
KOJIMYECTBA COTHEYHBIX THEMN.
Bonpimoe 3HavueHwe wumeer Takke (Qopma BHECeHHMs a30THBIX yAoOpeHwmii. Hampumep,
NMPUMEHEHWE B KaudecTBe YIAOOpPEeHW aMMOHHUIHBIX COENMHEHWH TPHBOAUT K MEHbIIEMY
HAKOTUICHHIO HUTPATOB B PACTEHUSIX, YEM UCIIOJIb30BAHUE HUTPATHBIX (POPM a30Ta.



HenocraTo4uHas OCBEIIEHHOCTb NPUBOAUT K TOMY, YTO B TEIUINLIAX OBOILM, BBIPALCHHBIC
3UMOH, comep:kaT HUTPaToOB B 4-5 pasza Oosbliie, 4eM OBOIIM, BHIPAIIUBAEMBIE B OTKPBITOM
TPyHTE.

Ilpu cospesanuu OBOLIEH ypPOBEHb HHUTPATOB B HHUX CHHXaercs. Ilostomy He
pekoMeHnyercss yOupaTh ypokail  CIMIIKOM paHO, [0 JOCTIXKGHUS  PAaCTEHHSIMHU
(pU3NONOTHUECKON 3PEJIOCTH, KOTJa HAKOIJICHHE HUTPATOB HambOoyee BBIPAXKEHO, a KadeCTBO
nponykuun Hiwke. Tak, B HecrenoM nepue copepskaHue HuTparoB 210-230 Mr/kr, a B criesioMm —
23-40 mr/kr. JIncTOBBIE OBOINHM JIyYIlEe COOUPATh B BEUEPHHE Yachl, KOTAA COACPKAHUE HUTPATOB
Ha 25-35% MeHbllle, YeM B YTPEHHHUE Yachl.

Kpome ToOro, BaxHO€ 3HaueHHE HMeEET MPABWIBHOE XPAaHEHUWE U TPAHCIOPTUPOBKA
OBOILEH, NOCKOJNBKY 3TO MPEeAOTBpALaeT Mepexo[] HUTPAaToB B HUTpuTel. Eciu osowwu
3arpsi3HEHbI 3eMJIEH, UMEIOTCS TIOBPEXKIACHHBIE JIMCThS, TO CO3MAI0TCS OJNArONPUSTHBIE yCIOBHS
IUI IPOHUKHOBEHHUSI MHUKPOOPTaHHU3MOB BHYTpPb JIUCTBEB, YTO CHOCOOCTBYET OOpa3OBaHHIO B
HUX HUTPUTOB. Takum oOpa3om, Ayl YMEHBLICHHUS KyMYJUSILMM HUTPUTOB B OBOLIAX IPH HX
XPaHEHUU BAXXHO HE JOMyCKaTb 3arps3HEHMs, MOBPEXICHUS JINCTbEB U MOANEPKUBATH
temnepatypy mmoc 5-7 °C.

Ha conepxanue HUTPAaTOB OKAa3blBAIOT BIIMSHHWE KyJWHApPHAsT M IPOMBILUICHHAS
nepepaboTKa paCTHTENBHBIX MPOIYKTOB.

1. IIpombiBKa W MexaHudeckass oOpaboTka KapTodens, CBEKIbl, MOPKOBH, OPIOKBBI,
KaIlyCThl YMEHBLIAET cofiep kaHue HUTpaToB Ha 10%.

2. bonee cyluecTBEHHOE CHIDKEHHE HHUTPATOB HAOMIOAAETCs] TNpPHU  BBIMAUYHMBAHHUH
OYMINEHHBIX MPOAYKTOB. Tak, NPy BHIMAYMBAHUH B TE€UEHHE OAHOTO Yaca KapToessi, MOPKOBH,
KaIyCThl, CBEKJIbI YPOBEHb WX CHmkKaercs Ha 25-30%, 3eneHu (meTpylika, MIMAHAT, YKPOI,
3eneHblil yk) — Ha 20%. DTO CBSI3aHO C XOpPOIIeH PacTBOPUMOCTBIO B BOJAE COJICH a30THOM
KHCJIOTBL.

3. 3aMeTHOe BIIMSIHME Ha CONEPIKAHME HUTPATOB OKA3bIBAET M TepMHUecKas o0padoTka
MPOAYKTOB, T.K. pACTBOPUMOCTb HUTPATOB 3HAYUTEJIbHO BBIPACTET, COACPIKAHUE UX B FOTOBOM
MPOAYKTE NP BapKe B BOJE CYLUECTBEHHO CHI>KaeTcsl. HUTpaTel nmpu 5TOM NepexonsT B OTBap, U
€CJIM OH HE HCIOJB3YETCs B MUILY, MOXHO TOOUTHCS CHIDKEHHSI YPOBHSI B TOTOBOM NPOAYKTE B
cpenHeM B kaptodene Ha 80%, mopkoBu u kamycte — 70%, Oprokse — 50%, cexie — 50%.

4. Ilpu TylueHUH, KapeHUH MPOLIEHT CHUXXEHUsI HUTPaToB He npesbiaer 10%. CHukaer
COJiep’KaHHEe HUTPATOB B OBOILIAX M KOHCEPBUPOBaHHE. JTO JOCTUTaeTCs, C OJHON CTOPOHBL, 32
CYeT Mepexofa HHUTPATOB B paccos, B MApHUHAA, U C JPYyrod CTOPOHBI — 3a CUET
MHUKPOOHMOJIOTHYECKUX TIPOLIECCOB, B PE3yJbTaTe KOTOPBIX IPOUCXOIUT BOCCTAHOBJICHHE
HUTpaToB. llonTBep:kaeHneM MOCIEAHErO sBJISETCS MOSBJICHHE HUTPUTOB B mepBble 3-4 nHA
MOCJIE€ KBALIEHUS WU COJICHHMs], KOHLIEHTPALHsl KOTOPBIX B MOCIEAYIOIIEM CHUXKAETCS, a uepes 5-
7 nHe# OHU COBCeM He OOHApPY’KHUBAIOTCS, IMO3TOMY HCIIONB30BaTh B MUINY KOHCEPBUPOBAHHBIE
MPOAYKTHI B TEUEHHE MEPBON HEAEIHU HE PEKOMEHYETCsl.

Ilposeoenue ucciedosanus
Hnouxamopnuiii Memoo onpedeileHus HUMPAMOE 8 PACHILMETbHBIX OPZAHUIMAX

OTpe3ar0T y CBEXKHX pPACTeHUN 4YacTU B BHIE TOJCTBIX CPE30B. KyCKU CcTebOneH,
YepeInkoB, roaoB. KimanyT ux Ha mojocky BOckoBoil Oymaru. KamarorT Ha pasiuuHble HacTu
cpesa Mo HeCKONbKO Kanenb 1%-ro pacreopa audeHnIaMMHa B CEPHOM KHMCJIOTE, OTMEYAIOT
okpammBaHue cornacHo Ttabmume. [Ipu 3TOM B ciaydyae MajbIX KOHLIEHTpPALMid HHUTPATOB B
NPOAYKLUMM M TMPHU OTCYTCTBUM CHHEM OKpacku MOXeT HACTYyNHUTh IOPO30BEHHE TKaHHU,
BesieacTeue ee o0yrimsanus ot H2SO4 B peakTuse nudeHmmammuna.

Tabmmua — CogxepkaHue HUTPATOB B NHINEBBIX MPOAYKTaX B 3aBHCHMOCTH OT XapakTepa
OKpacku



Conepxanue
banner | Xapaktep okpacku Rep
HUTPATOB, MI/KT
% Cok uim cpe3 OKpaIuBarTCs OBICTPO U HMHTEHCUBHO B UCCHHS- - 3000
yepHbIi nBeT. OKpacka ycTolUMBa U HE MPONAfaeT
5 Coxk uiu cpes OKpalnBaroTcs B TeMHO-cHHHH nBeT. OKpacka 3000
COXpaHsIeTCsl HEKOTOPOE BpeMst
4 Coxk uiu cpes oOkpaluBaroTcs B CMHUM 1BeT. OKkpacka HacTynaer 1000
He cpasy
3 Oxpacka cBeTJIO-CHHSIsI, CUe3aeT uepes 2-3 MUHYThI 500
) Oxkpacka OBICTPO HCcUe3aeT, OKPALTHBAIOTCS TJIABHBIM 00pazoM 250
MPOBOSIIINE Ty YKH
1 Crnenpl Tomy0oii, OBICTPO HCUYE3aAI0IIEH OKPACKH 100
0 Her uu rony6oii, Hu cuHelt okpacku. Ha mensx pacTeHusx 0
BO3MO’KHO TIOPO30BEHUE
ConeprkaHie HUTPATOB B MCCIIETY €MbIX IMHIIEBBIX MPOAYKTAX
Ne HaumenoBaHue nuineBoro H3mepenHoe conepxkanue JlonycTumoe conepraHue
n/m MPOAyKTa HUTPATOB, MI/KT HUTPATOB, MI/KT
1
2
3

HpOBeI[eHI/Ie HUCCIICAOBAHUSA C MIOMOIIBIO HUTPAT-TCCTOB

BeinaBute COK M3 aHATM3HPYEMOro OBOIIA WM (PYKTa, CMOYUTE COKOM TECT-TIOJIOCKY.

Brigep:xure nosocky 3 MUHYTBI AJIsT Pa3BUTHsL OKPACKU U CPABHUTE BBISIBJIEHHYIO OKPACKy C
KOHTPOJIBHOM IIKAJION.

Omezsre pa6omf yaacrox | Cuommre corow maosa peSowaii
MHHKETOPHOH DO0CKE YSECTOK HIIH ONYCTHT €10
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KoHT POnbHas WwWkana

T HATPaTh

MiroTosmTaas: 000 “MMNYNBLC
194100, r.Canxr-NerepSypr, yn, Hosonwroscxan, A 16A
Ten/dawc (812) 600-1784, 337-2289

Hccnenosanue oBomeii u GPyKTOB ¢ MOMOINBI0 HUTpaT- Tectopa «COIKC»

Hurpart-tectep Coskc mpeaHazHauyeH [JIsl HKCIpPEcC-aHalu3a COAeprkaHWs HUTPATOB B
CBEXKMX OBOINAX W (pyKTax, Msice W AETCKOM NMHUTAHUHU. B mamsitm HUTpaT-TeCTEpe HAXOMSTCA
IaHHbIE O HOPME COnIepkaHust HUTPUTOB B Oomee dwem 30 mpoAyKTax MHUTAHHSL
UroObl IPOBEPUTH MPOAYKT, AOCTATOYHO MPOKOJIOTh €0 U3MEPHUTEIBHBIM IIyTIOM M IMOAOXKIATh
3 cexyHnbl. Ha nucriiee BBICBETUTCSI TOUHOE COZIEPIKaHHE HUTPATOB (B MI Ha KI MPOAYKTA), a
TaKKe 1[BETOBON yPOBEHb 3arpsi3HEeHHUs. 3eJIeHbIi LBET HHANKATOPa O3HA4YaeT, YTO COAepIKaHHe
HUTPATOB B HOPME, XKENTHIN - UTO COAEP>KaHNE MPEBILIEHO, KPACHBIM - OMAaCHast KOHLEHTPALMs.

ITpurtmn paboTel HUTpaT-TecTepa Soeks OCHOBAaH Ha M3MEPEHUH 3JIEKTPOIPOBOIHOCTH
cpensl TIoN0B 1 oBoIell. Kakablil 1o U OBOLI COAEPIKUT B CBOEM COCTABE HEOOXOIUMBIE IS
1504 JKU3HENEATENbHOCTU HOHBI KaJIHs, MarHus, JKenesa, Meau, XJIopa,
MHOXXECTBO  OpPraHW4YeCKMX  KHUCJIOT W JPYrUX  BEIIECTB B OINpEeAeNeHHBIX
KOHLIEHTPALUSIX, HEOOXOAMMBIX AJISI UX HOPMAJIBHOTO PA3BUTHS.

PesynbraT 3KCnpecc-aHann3a BbIIAETCS HUTpAT-TeCTEpoM Soeks B BHIE KOHLEHTPALUU
HUTPAT-UOHOB U CPABHEHMs €€ C INPENeNIbHO JOMYCTUMOW KOHLEHTPALUed AJd U3MEPSeMOro
MIPOJYKTA.

Heobxonnumo MIOMHUTB, 4TO MOJTy YeHHBIN pe3yabpTar SIBJISIETCS
OLICHOYHBIM M HE MOXKET 3aMEHHThb COOOH KOJMYECTBEHHbIH XHMWUYECKUN aHAJIN3 B
CHEeLHUATU3UPOBAHHON XUMUYIECKOH 1Tab0opaTOpHH, KOTOPBIH HE ABIsETCS OECIUIaTHRIM U Tpedyer
BPEMEHU.

IIposeaenue nzmepenuii B pe:xxume “Hutpar-tecrep”

1. IIpoBepsieMblii MPOAYKT AODKEH OBITH YHCTBIM, O€3 Ips3M HAa MOBEPXHOCTH. MBITh
NPOAYKT HYXKHO 0€3 HCIOJNIb30BaHMsI MOIOLINX CPEACTB, TOJBKO YHCTOW BOAoH. Ilpomykr He
TOJUKEH OBITh MONMOPYEHHBIM THUJIBIO, Ha TIOBEPXHOCTH HE JOJUKHO OBITH CJIEOB OT YAAapOB
WUJIU YKYCOB I'PBI3YHOB.

IIpoaykr He MOUKEH ObITh BBICOXIIMM, JOJKEH UMETh 3I0POBBIH, anmeTUTHBIA BHI. MOKHO
UCTIONIb30BaTh CPE3bl MPONYKTOB, HO CPe3 AOJIKEH OBbITh crienaH He Oonee 15 MuHYyT Hazaz.

2. Breifepure B MEHIO HYXXHBbIH NpPORyKT. JIOCTymHBIE AN aHANM3a COACPIKAHUS
HUTPATOB.

3. Ilocne BbIOOpa MPOAYKTa Ha SKpaHE MOSIBUTCS TEKCT: «YOeawrech, YTO 30HI He
BOTKHYT B ITpOBepsieMblil MpOoAyKT U Haxkmute OK»

4. ITpoTpuTe 30HI MPOCTTMPTOBAHHBIM TAMIIOHOM, a 3aT€M HACyXO YHUCTOH cal(eTKoH.

5. Haxwmure  kHonky [OK]. Ilpm »>ToM  HayHeTcss  MOArOTOBKA K
u3MepeHusiM  (CaMOKaluOpOBKa),  COMPOBOKAaeMOe  HMH(POPMAIIMOHHBIM  COOOINEHUEM
“ITogoxauTe, uaer MOATrOTOBKA K aHanuszy’ . He MpUKacanTeCh

K U3MEPUTENBHOMY 30HAY 10 MOSBJICHUS HOBBIX YKa3aHHUI Ha SKPaHe.

6. Joxnurech mosineHuss cooOmeHus: «Borkaute 30HA B mpoaykr. Haxmure OK».
Taxoke Ha sxpane Oynet ykasana Hopma I1JIK nns BeiOpannoro Bamu nponyxra.

7s Borkaute  30HAO B MPOBEPSAEMBIII  MPOAYKT, yIep:KuBas pudop



NEPNEeHANKYIAPHO  IJIOCKOCTH  MPOXAYKTa, JKeJaTelbHO, B  HANpaBJEHHUH K  €ro
ueHTpy. He nBuraiite 30HIOM BHYTpH HPOIAYKTA, HE NaBUTE Ha NMponykT. I myOuHa BBONIA 30HAA
MOXkeT ObITh OT 10 MM 10 TIOJTHOTO MOTPYKEHUsI B MMPOBEPSEMbIi MPOAYKT. 3a0CTPEHHBIN KOHELl
30HJIa He JOJIKEH BBIXOJIUTh HAPYIKy, NONAaJaTh B 30Hy CO3pPEBaHUs CEMEHH, B pallOH KOCTOUKH,
BO  BHYTPEHHHE IyCTOThl, a JOJDKEH  HaxOJuUTbCs B  PaBHOMEPHONH  MSITKOM
COYHOM Macce MponyKTa, HandoJee 4acTo ynorpediseMoil B MUy,

[TPUMEYAHHME: He wucnonb3yliTe TOBTOPHO  OTBEPCTHE, OCTaBJIEHHOE B
MIPOBEPSIEMOM NPOAYKTE B pe3yJbTaTe BBOAA B HEro M3MEPUTEIbHOIO 30HAA WM JPYTrHUX
MPEeIMETOB.

8. Haxxmute knonky [OK]. [Tocne 3Toro HauHeTCst mpoLecc u3MepeHusl.

9. JloxxauTech NMOSIBJIEHUS PE3YyJIbTATOB HM3MepeHH. BO Bpems OXxuIaHUS HA 3KpaHe
Oyner otobpaxarbcsi uHpopManuoHHoe coodmenune «llogoskauTe, waer usMepenwe». B 310
BpeMsI CTapaiTech nepkaTh MPUOOP U U3MEPSIeMbIil MPOAYKT HETIOABIIKHO.

10. O3HaKOMbBTECH C PE3YJILTATOM U3MEPEHUS.

11. BeiHbTe 30HA U3 MPOBEPSEMOro MPOAYKTa.

12. Haxxmute knonky [HA3A/JI] nist Bo3BpaTa B MEHIO.

IIpubGop wu3MepsieT conmepkaHHE HUTPATOB HA KHJIOTPAMM MAacChl IMPOAYKTA.
besonacubiM st B3pPOCJIOrO 4eJI0BeKa ABJISIETCS ynorpeOieHue
200-300 Mr HUTpaTOB B CyTKH. TOKCHUECKOW n030i sBisieTcst ymnorpedienne 600-700 mr
HUTpPaTOB B cyTKU. CrenoBaTenbHO, MOJYYHB NMpH HM3MepeHHu apOy3a 3HadeHne 350 Mr/kr
HY>KHO TTOHHUMAaTh, YTO, yHoTpeOuB 2 Kr apOy3a TaKOro KadecTBa, YEJOBEK PUCKYET MOJYYHThb
Tokcuueckoe orpasneHne. Hanmomumm, uro ITJIK nist apOysa cocrasmsier 60 Mr/Kr.

IIpoBeieHHe H3MepeHHH Cofjep)KaHHA HATPAToOB B
oBomax H GppyKTax.

HuTpar-Tecrep oueHnBaeT 6e30NacHOCTb CBEXWX OBOLLEA U GPYKTOB —
onpeaenser coaepxaHue HUTpaTos. B npubope HaxoAUTCS LN, KOTOPbIA
HYXHO MOrpysuTh B 0BOL MAKM GPYKT. MpUBop N3MEpSeT KONUYECTBo
HUTpaToB, cpasHueaeT ux ¢ MAK (cornacHo CaulNuH 2.3.2.1078-01. ) n
BbIBOAUT AAHHbIE HA IKPaH.

' HeanauurensHoe npesbilieHne
L HOpMBL
l by/ALTE OCTOPOXHbI

Copiep)aHne HUTPaTos .
B HOpMeE. 3HauuTeNbHOE NpeBbilleHne
MpoaykT 6e3onaceH. «dx P D) «ox b MNpoAyKT onacex

B 3aBucuMocTu ot pe3ynbTaTta 3KpaH CTaHET 3€/1€HbIM, XXeNTbIM Uin
KPacHsIM - No NpUHLMNY ceeTodopa.

IlomHHTE, YTO HEKOTOpPBIE NPOAYKTBI, TAKHE€ KaK CBEKJA, PEAUC, YKPOIN, JUCTOBBIE
calaTbl MMEIOT M3-3a CBOHMX ocoOeHHOcTed Bbicokme HOpMbl IIJIK. Tak nnmst cBEeKJbI OHa
coctasnisier 1400 mr/kr. Ecnu BbI ynorpeOnsiere Takue MPOXYKTHl B OONBIIOM KOJIHYECTBE, TO
MOMHUTE O O€30MaCHBIX HOPMAax, MPUBEACHHBIX BBILIE.

Ipumep: npu usmepernu cBekjabl mpudop mokazanm 1000 mr HuTparoB Ha 1 Kr.
Oto sBuAeTCS HOPMOH anst  Tpoaykra, HO 0e3 Bpema sl 340POBbS  MOJXKHO
ynotpebuts 200 rpaMMOB MOTOOHOH CBEKJIBL.

INPUMEYAHMUME: Jlna perelf CyLlecTBYIOT JApyrue HOPMBI, Tak Kak JeTCKUi
Oopranm3M HauboJyiee MOABEPKEH BPEIHOMY BO3ACHCTBHIO HUTPATOB. Tak IJisi AeTel MIIaAIIero
BO3pacta Oe30macHbIM siBiisieTcs: ynorpedbnenue 1o 10 mr B cyTky, mis 6onee crapmux — g0 S0
M.



Onpenenenue coaep:kaHus KPaxmaja B MOJIOYHBIX MPOAYKTAX

Kpaxman — my4HucThIil yriieBon, mnoObiBaembiii u3 pactenuil [3]. Kpaxman (E 1442)
MPUMEHSIETCS KaK «CHIMTBIN» 3aryCTUTENb, CTAOMIU3aTOp, CHENAaHHBIA, KaK MPaBHIIO, W3
TeHeTUYECKH MOAU(PUIIMPOBAHHOW KYKypy3bl MPU HM3TOTOBJIEHMA MHOTUX HoryproB. Ilo
HEKOTOPBIM JaHHBIM, AO0AaBKAa HE pa3pelieHa IJisi UCTOJb30BAHUS B MPOAYKTAX ISl HeTei
MEePBOro rofa KU3HU U A0 3 JIeT.

Kpaxman OCHOBHOW pe3epBHBI yIJEBOJ pAaCTeHUH, MNPENCTaBISET CMECh JBYX
MOJINCAXaPHUIOB, JIMHEHHOrO (aMUJIO3bl) M Pa3BETBIEHHOIO (aMHJIONEKTHHA), NAeT I[BETHYIO
PEaKIUIO C PACTBOPOM HOJA B HOAW/IE KAJTUS — OKPALIHBAETCS B TEMHO—CHHHIA LBET.

Kpaxman 6enoe amopdHOe BemecTBo, He PACTBOPUMOE B XOJIOJHOM BOME, BBIICISIOT U3
Kaprodens.

Mamepuaist u peakmugni:

CMeTaHa,

TBOPOT,

HOTYPT,

CBIp,

MOJIOKO,

pactBop mona B WoawctoM kamuu (1 T HOAMCTOTO Kajiusl PACTBOPSIIOT B HECKOJIBKUX
MUJUTHJIATPAX BOABI, B KOHIICHTPUPOBAHHOM PACTBOPE COJIU pacTBOPsOT 1 T Hioma u pa30apstoT
BOZOI1 10 300 ¢M’) MM CITHPTOBOM PACTBOP HOAA,

OUCTHIITMPOBAHHAS BOJA.

Obopyoosanue: npodupkuH; JOMATKA.

Xo0 pabomut

1. B 5 mponymepoBanHbIX mpodupok momectute mo 0,5 — 1 r (1 mi) npoaykra.
Bo Bce mpobupku modasbre 1o 1 — 2 karum pacTBopa Honia U nepeMerianTe.
3. OtmerbTe NPOOUPKH, B KOTOPHIX HAOMIOIAETCSl CHHEE OKPAIIUBAHUE.

Odopmaenue pesyirsmamos
Odopmure mnpoBeneHHbIe HCCIeAOBaHWs B BHae TaOiumel. Crenaite BBIBOA O
COZIEPKAHUU KpaxMaJjia B H3YUYEHHBIX MPOIYKTaX.

Ne npoGupKu Hccnenyembii Hao6monaemasn T Tp—
NPOAYKT oKpacka
ITpobupka No 1
ITpobupka No 2
ITpobupka No 3
ITpobupka Ne 4

Tema 2.3 XuMuueckass KHHETHKA U KATAJIN3
Onpenenenue ButamuHa C cBe:KUX 0BOIIaxX U PPyKTaX.

Buonoruyeckas neHHocts Buramuda C
Buramun C — wmomHblll aHTHOKCHAAHT. OH WrpaeT BaXXHYIO pOJb B peryJsluu
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ MIPOLIECCOB, Y4acTBye€T B CHHTE3€ KOJUlareHa W
npoKoJuTareHa, oOMeHe (PONMEBOM KUCIIOTHI U JKeJe3a, a TAK)KE CHUHTE3€ CTEPOMIHBIX TOPMOHOB
U KaTeXOJaMHUHOB. ACKOpPOWHOBas KHCJIOTa TakKXe pPEryJHUPYeT CBEPThIBAEMOCTb KpPOBH,
HOPMAJIM3yeT MPOHULIAEMOCTh KalWJUIAIPOB, HeoOXomuma il KPOBETBOPEHHS, OKa3bIBAET
MPOTUBOBOCHAIUTEIBHOE U MOTUBOAJUIEPIrUYECKOE NEHCTBHE.



Buramun C sBnsiercs (akTopoM 3alMThl OpPraHM3Ma OT TIOCHIEACTBHHA CTpecca.
VcuauBaeT TMpPOLECChl, YBEIUYMBACT yCTOMYMBOCTb K uHpekumsm. Hmeercss MHOro
TEOPETHYECKHX U HKCIEPUMEHTATbHBIX MPEANOChUIOK I MpUMeHeHus: ButamuHa C ¢ Lesbio
NpOPHIAKTUKN PAKOBBIX 3a0oyieBaHMid. M3BECTHO, YTO y OHKOJOTMYECKHX OOJBHBIX H3-32
UCTOLIEHUS] €ro 3amacoB B TKaHSIX HEPEOKO pa3BUBAIOTCS CHMITOMBI BHTAMHHHOMN
HEIOCTATOYHOCTH, 4TO TPeOyeT NOMOTHUTENBHOTO UX BBEICHHS.

Buramun C ynydmaer crmocoOHOCTh OpraHM3Ma yCBaWBaTh KajbLMUHA M KEJe30,
BBIBOJJUTb TOKCUYHBIE M€/lb, CBHHEL] U PTYTh.

Ham oprammsm He moxer 3amacatb BuUTaMHH C, MO3TOMY HEOOXOAMMO ITOCTOSTHHO
NOJIy4aTh €ro JOMOJHUTENbHO. IIOCKONBKY OH BOAOPACTBOPUM M TOABEPXKEH HEHCTBHIO
TEMIIepPaTy Pbl, IPUTOTOBJIEHUE MMUIIN C TEPMHUYECKOH 00pabOTKOI ero paspyuiaer.

CyTtouHnas norpe6HocTh B BuTaMmuHe C

Cytounas moTpeOHOCTD 4enoBeka B BuTamuHe C 3aBHCHT OT psfa MPHUYUH. BO3PACTa,
1OJIa, BBINOJHIEMOW pabOTBl, COCTOSIHMS O€peMEHHOCTH WJIM KOPMJIEHHS TPYyAbIO,
KJIMMAaTUYECKUX YCJIIOBHM, BpPEAHBIX IMPHUBBbMMEK. bOJE3HHM, CTpeccel, JIUXOpagka H
MOJBEP)KEHHOCTh TOKCHYECKUM BO3JEHCTBHAM (TAKUM, KaK CHUTAPETHBIA [IbIM) yBEIUYHBAIOT
notpedHOCTh B BUTamMuHe C.

B ycnosmsix skapkoro xnmmarta u Ha Kpaithem Cesepe motpebHOCTH B BuTammue C
nosbilaercd Ha 30-50 mpoueHTtoB. Mosogoil opraHusMm Jjydile ycBaubaeT BuUTamMuH C, uem
MOXKHJIOW, TMO3TOMY Yy JIMI TOXMIIOrO Bo3pacta morpedHoctb B BUTaMHHE C  HECKOJBKO
MOBBIIIAETCA.

Cpenne3BenienHass HopMma (pusuonorundeckux morpedHocTel cocrapnsier 60-100 mr B
nenb. OObuHAs TepaneBTH4eckas no3a cocrapisier S00-1500 Mr exxeTHEBHO.

Just neteii:

0-6 mec. - 30 mr

6 mec. 1o roxa - 35 mr

1-3 roga - 40 mr

4-6 net - 45 mr

7-10 ner - 45 mr

11-14 ner - 50 mr

JUist My KYUH | KeHIOUH oT 15 et u 1o 50 cytounas notpeOHOCTh okoto 70 mr.

KonnuecTBenHoe onpenesienue cogep:xkanus BuramuHa C B IpPOAYKTAX NHTAHUS
HOAOMETPHYECKHM METOA0M

Y ackopOWHOBOH KHCIIOTBI €CTh CBOICTBO, KOTOPOTO HET Y BCEX OCTAJbHBIX KHUCIOT:
ObicTpast peakus ¢ Hogom. [1o3TOMy MCTIONB3YIOT KOJMYECTBEHHOE OIpENeNIeHHE COAep KaHHsI
ButamuHa C B IpOAYKTaxX MUTAHUs HOIOMETPUYECKUM METOAOM.

Onna monekyna ackopouHoBoi kuciothl - CsHgOs , pearupyet ¢ ogHoM MosieKyioi Hona
= Iz,

1. IlpuroroBienue padoyux pacTBopoB AJs onpenesenusi Butamuna C

Jdnsa onpenenenust sutamuHa C B COKaX M JIPYTHX MPOAYKTaX HEOOXOOMMO B3STh
anTeuHyl WOAHYI0 HACTOHKy ¢ KOHUeHTpauued Homa 5 %, Te. 5 r B 100 mn. Opnaxo,
acKOpOMHOBOH KHCJOTBI B HEKOTOPBIX COKaX MOXET TaK Majo, 4YTO Ha THTPOBaHHUE
onpeaeneHHOro odovema coka (Hampumep, 20 Mi) yXomuT Bcero 1-2 kariu WOTHON HACTOMWKA.
IIpu >TOoM ommOKa aHanMM3a OKAa3bIBACTCS OYeHb Ooybmoi. Urobwl pesyapTar ObUT TOUHEE,
HY>KHO OpaTh MHOTO COKa, 10O pa30aBUTh HOAHYIO HACcTOIKY. B 00oux ciydasx 4ucio kameib
fiof1a, M3PacXOOBAHHBIX HA THTPOBAHUE, YBEIIMYUBACTCS, U aHAIN3 OyIeT TOUHee.



Jns aHanm3a (PYKTOBBIX COKOB ymoOHO k | wMi HomgHOW HacToWku J100aBHTH
MPOKUITTYEHHON BOJbI 10 obmero odvema 40 mi, TO ecTh pa3daBuTh HacTOHKY B 40 pasz u 1 mn
ero cootBercTByeT 0,88 Mr ackOpOMHOBO KHUCIIOTHI.

UroObl y3HATh, CKOJBKO OyJeT H3pacXOAOBAHO HAa THUTPOBAHHME MOIHOW HACTOHKU
HEOOXOMUMO BHauasie ompenenuTb 00BEM | Karumm: ¢ MOMOIIBIO INMpHULA OTMEpPUM | Mi
pa3baBIeHHOrO pacTBOpa HOma W TIOCUYMTAeM, CKOJIbKO Kareib W3 OOBIYHOW NHUIETKH
CONIEPIKUTCS B 3TOM 00beMe. B omHol kame comepskutcst 0.02 M.

Jlanee roToBUM KpaxMajbHBIN KJIEHCTEP: IJIsI 3TOTO BCKUIISITUM 2 KPY>KKH BOABI, MOKA
BOJIa HArpeBaercs, pasMmemnaeM 1/4 4ailHyIO JIOKKY Kpaxmalla ¢ JIOXKKOUW XOJIOJHOM BOJBI, TaK
9T00OBI HEe OBUIO KOMOYKOB. BBUIbEM B KHUITSIIYIO BOAY M OXJIAIUM.

2. UcnbITaHHE PACTBOPOB HA TOYHOCTD.

IIpexne yeM NpUCTYNUTh K aHAINU3Y NPOAYKTOB, UCIBITAEM HAIll PACTBOP HA TOUYHOCTD.
s atoro Bo3pMeM 1 Tabmerky uucroro ButamuHa, 0.1 T, pactBopum ee B 0.5 1 KHIMSTYEHOM
BoAbl. Bo3pmeM anis ombita 25 MJ, 4TO COOTBETCTBYET COAEpPKaHUIO BUTaMHHA B 20 pa3
MeHbIeld yeM B Tabnetke. JlombeM K 3TOMYy pacTBopy 1/2 4HalHOH JIOXKKU KPaxMaJbHOTO
KJIeHcTepa U 1o KarusiM, 100aBUM pacTBOp Hojaa 1o cuHero 1seta. OnpenenseM YUcio Kareilb |
CJIEIOBATENIbHO, O0BEM M3PACXOJOBAHHOTO pacTBOpa HOJA, pPAaCCUUTHIBAEM CONEPKaAHHE
BUTaMUHA B pacTBOpe 1o hopmyJie:

0.88* V=A wmr,
rae V- o6wém pacTBopa Hona.

B wucxomnoit Tabnerke A — B 20 pa3 Gonbme, To A* 20= comep:kaHue aCKOPOWHOBOMA
KUCJIOTBI B TaOyeTke. Pe3ynpTaThl MOKas3aid, YTO Ha TUTPOBAHHME YILJIO 6 MJI pacTBOpa 4TO
COOTBETCTBYET 5.28 Mr BuTamMHMHa, YMHOXKHUB Ha 20 Haxomum uudpy 105,6 . D10 03Ha4aeT 4TO
TOYHOCTb HAILETO aHAJIN3A BIOJHE JOCTATOYHA

3. Onpenenenue ackopOMHOBOI KHCJIOTHI B MPOAYKTAX

HeoOxonnmo B34Th 25 MJT HCCIenyeMOro npoayKTa, MpuOaBUTh 2 MJI COJITHONW KHCIIOTHI,
no0aBUTh KpaxMaJl. 3aTeM MpPOBENIH THUTPOBAHHE PACTBOPOM HOMA UCCIENyeMOH SKUAKOCTH JI0
MOSIBJIGHUs] YCTOWYMBOIO CHMHEr0 OKpAalIMBaHUS Kpaxmalja, KOTOpOoe MOBOPUT O TOM, YTO BCs
acKOpOMHOBAsE KUCJIOTA OKUCIIMNIACH. 3amucaTh KOJIWYECTBO PAcTBOpa HOMa, MOLIEAIIErO Ha
TUTPOBAHUE, U IIPOU3BECTH PACUET.

IIpu nposenenun pacuera yuutbiBaercs, 4to 1 mu 0,125%-ro pactBopa #oga okuciser
0,875 Mr ackOpOMHOBOM KHUCJIOTHI.

4. O6padoTKa NOJy4YEeHHBIX Pe3yJbTATOB

Ha tutpoBanme 25 mn coka numona yuwio 7.1 ma pactBopa ioga. CocraBum
MPOIMOPLIUIO:

1 M HiomHOTO pacTBopa — 0,875 Mr acKOpOMHOBOH KUCIOTHI

7.1 mn—-X

X=17.1%*0,875/1=6.25 (mr)

Urak, B 25 M coka comepxkurcs 6.25 mr ackopOuHOoBo# kucioTel. Torma B 100 M coka
conepskutcs 6.25%100/25=25 mr

ITonoOubM 00pa3oM MbI paccunTaeM cofeprkanue ButamMuHa C B OCTaIbHBIX MPOAYKTaX.
[TonyueHHbIE TaHHBIE 3aHECEM B TAOJHUILY.

O6bem KoanuectBo
. KoanuectBo . KounuectBo

AHanuzupyembii pacTBopa ioaa, | Butamuna C
COKA 1J1e1 purtamunaa C

NMPOAYKT MOLIEAIEero HA B 25 ma1
aHaJau3a, MJl B 100Mma
TUTPOBAHHE, MJI COKa
Cok numoHa 25
(CBEIKEBBIXKATHIN)




Cok anenbCHUHOBBIN 25
U3 YIIAKOBKH

Ilepen kpacHblit 25

CAIKUHT
Coxk sibnoka 25
(3uMHUI copT)

OTBap MMNOBHUKA 25

AckopOUHOBAsT KHCJIOTA 25
(B TabyeTkax)

Kanycra 6enokouanHas 25

Kpurtepumn oieHKH 0CBOeHHS JTUCHHUILIHHBI HA 3TANE MPOBeeHUs
Ja00paTopHoii padoThI

OLEHKY 10 JUCIIUATIIAHE

Y nosneTBOopu- HeynosaeTBopu-
OTnuaHO Xopomo A p ya P
TCIBHO TCIIBHO
DOTa BBLIMIOJHEHA B DOTa BBLIOJIHEHA DOTa B LIEJIOM Peayaprarst

NOJIHOM oObeMe ¢
coOmoneHneM
HEoOXOoIuMON
MOCJIEIOBATEIbHOCTH
NENCTBUM, MPAaBUIILHO
TIOHSATHI LIeNTH paboThI
U TEXHOJIOTUSI
pOBEASHHUSI, 000pPY-
JIOBaHHE PALlMOHATb-
HO UCTIOJIb30BAaHO,
COOIIOIEHBI TTpaBUIIa
0e30MacHOCTH TPy 2,
B OTYeTe MPABUIIBHO
BBIMIOJIHEHbI 3aMHCH,
pacyeThl, MPUBEACHBI
HEoOXOIuMbIe
rpapUKH, CXEMBI,
cleNaHbl MPaBHJIbHbIC
BBIBOJIBL,

BEPHO U
pAaIMOHATIBHO, HO
JOTTY III€HbI
HEIOYEThI HIIN
HerpyOble OmuOKH,
HE MOBJTUSIBIITNE HA
Pe3yJIbTaThI
BBITIOJTHEHHOM
padoThI; IpH
MPABHIILHO
BBITIOJTHEHHOM
paboTe momyeHsbl
HapyIICHUS TPaBUIT
paboThI €
obopynoBaHuEM;

BBIMOJIHEHA, HO
JOTTY IEHBI
Cepbe3HbIC OTUOKU
IPU NIPOBENCHUH
paboTHI UITH TIPH
MOJIBEICHUN HTOTOB
(pacuersr,
U3MEPEHUs U T.1.),
HE TO3BOJISIIOLITNE
CAeNaTh BEPHBIN
BBIBOJ;

BBITTOJTHCHHS PabOTHI
HE MO3BOJISIIOT CACTIATh
MNpaBUIbHBIM BBIBOJ;
HU3MEPEHHS,
BBIYHCIICHUSL,
HAOMIOACHUS
MPOU3BOIUIHCH
HCTIPaBHIBHO HITH
paboTa HE BBIMOTHCHA.




2.4 KoMIIeKT TecTOBBIX 3a0aHUH

Ananurudeckast xumust (Pazgen 1)

Bapmuanr 1
Hucmpyryus 0ns mecmupyemuvix: 8 KAiCOOM 3a0anUU 8b10epume 0OUH NPAGUTbHBIN OMeen, 8
O1anke omeemoa 3anuuiume OYK6y, COOmMEemcmeyOuLyI0 NPAGUIbLHOMY OMeenty.

1. Hayka 06 onpeaeneHiH XUMHUIECKOT'O COCTABA BEIIECTBA H OTYACTH UX XUMHICCKOTO CTPOCHHUS — 3TO
.... Xumus.

A) obmas

0) HeopraHuJIecKas

B) QaHATUTHYCCKAS

T') CTPOUTETIbHAS

2. OCHOBHBIMH COCTABIIOLIUMH AHAJTUTHICCKON XUMHUH SIBJISIFOTCS . ..
a) KQYCCTBCHHBIN, KOJUYCCTBCHHBIH U (PU3UKO-XUMHUICCKUH aHATH3
0) Ka4eCTBCHHBIA M KOJIHICCTBEHHBIN aHAIN3
B) IPAaBUMETPHUCCKUH aHATIN3
) ONTUYCCKUH aHATH3

3. CHUIIBHBIM 3JICKTPOIMTOM SIBIICTCA PacTBOP
a) TUAPOKCHIA MATHUS

6) ruapokcuia xeiesa (1)
B) TUAPOKCUAA HATPHS
) THAPOKCHIA AMMOHHUS

4. B KMHETUYCCKOM YPaBHCHHH (3aKOH JCHCTBYIOIIHX MACC) 3aMMUCHIBAIOTCS KOHLICHTPALUH BEIICCTB
a) ra3000pa3HBIX
0) KHUIKUX
B) ra3o00pa3HbIX U KHIKUX
r) ra3000pa3HbIX, KUIKHX U TBEPABIX

5. [To3BoAIOT BBLACANTH OCANOK CMECH BELICCTB, KOTOPBIH MOABEPracTCs JATbHCHIIEMY Pa3ICICHUIO U
aHATH3Y, UCTIOIB3YS OCOOCHHOCTH XUMHIECKUX CBOUCTS, ...

a) TPYIIIOBBIC PCAKTHBEI

0) "HacTHBIC PEAKLUH

B) PaclpOCTPAHCHHBIC PEAKTHBEI

I') BEpHOT'O OTBETA HET

6. Hna xaruoHoB 2 aHamurwaeckor rpymmel (Ba®', Ca*', Sr?') rpymmoBbiM peakTUBOM IO KHUCIOTHO-
OCHOBHOI KIIacCU(PUKAMU SBJIACTCS

a) pacrsop H>S

0) pacreop HCI

B) pactsop CH:COOH

r) pacteop H>S04

7. Tlpu B3auMOJCHCTBUM PACTBOPA COMM, COACPXKAWEH KaTHOH Fe?' | ¢ KemTol KpOBAHOM CONBIO
Ku4[Fe(CN)s] obpazyercs

a) ocagok Oemoro BeTa

0) pacTBOP CHHETO LBETA

B) 0CAJ0K CHHETO 1IBETA

1") BUAUMBIX MMPU3HAKOB PCAKLIUN HCT
8. [IpousBeacHmE paCTBOPUMOCTH COTH Ag:S 3aMUCHIBACTCS BRIPAKCHUEM

a) TP = [Ag] - [S]

6) TP = [Ag]* - [ST’



B) [IP = [Ag]* - [S]
) TIP =[Ag] - [SF?

9. AmdoTepHbiec CBOWCTBA THAPOKCHIOB MPOSBISIOTCS
a) B XOpOLICH PaCTBOPUMOCTH B BOJIC
6) B CIOCOOHOCTH B3aMMOJCHCTBOBATE C PACTBOPAMH MUHECPATIBHBIX H OPTaHHYCCKHX KUCIOT
B) B CIIOCOOHOCTH B3aUMO/ICHCTBOBATE C PACTBOPAMH LICIOUCH U CONCH
T') B CIOCOOHOCTH B3aMMOJCHCTBOBATE C PACTBOPAMHU KUCIOT M IIETIOYCH

10. Bemectso, umerornee xumuueckyio hopmyny [Cu(NH3)4]SO4 umeeT HazBanue ...
a) cynedar terpaammunmeu (11)
6) cynbdar retpaamvuakynpyma (1)
B) cyabdar mutpomeau (1I)
r) tetpaammuamveu (11) cyasdara

11. Anvonsl, oOpasyromue ¢ pacrsopoM Ba(OH): HepacTBOpuMBIC COMH
a) Cl,, S04+, COs™
6) SO+, COs*, Br
B) SO42', CO32', PO
r) Cl, Br, I

12. CoBOKYITHOCTB OTEpaLHii - ONMPESACACHUE [IBETA, OJHOPOTHOCTH, 3aIaxa, PACTBOPUMOCTH B XOJI0AHON
U TOPSUCH BOJE CYXOTO BEIIECTBA HCU3BECTHOTO COCTABA — HA3BIBAIOT ...

a) MPEABAPUTEIIBHBIM UCCIICAOBAHUCM

0) MOATOTOBKOM K AHATH3Y

B) CHCTEMATHICCKUM aHATA30M

T) APOOHBIM aHATU30M

13. Peakiust cpepl BOAHOTO PacTBOPA CONMH CYIb(aT ATIOMUHUS ...
a) HelTpansHas
0) kucnas
B) IIEI0YHAS
F) OTOT NOKA3aTCJ/Ib ONPCACTIACTCA TOJIBKO B UHCJIOBOM BBIPAKCHUN

14. NamepeHne KOIUUSCTBA XUMHUICCKUX 3JICMECHTOB HITH UX COCAMHCHUN B HCCICIYeMOM 00pasie — 310
.... aHATHU3.

a) KQuCCTBCHHBIN aHATH3

0) KOMMYCCTBCHHBIA AHATN3

B) JpOOHBIN aHATH3

') CHCTCMATUICCKUM aHATN3

15. Meton ananu3a, OCHOBAHHBIM Ha TOYHOM H3MEPEHHMH  MAcCCBl OIPEAETSIEMOTO KOMITOHEHTA,
HA3BIBACTCA ...

a) THTPUMCTPHICCKAM

0) rpaBUMETPUICCKUM

B) MacCOBBIM

') MACCUBHBIM
16. Jlast pacueTa BIaxHOCTH 00pa3iia NPy rpaBUMETPUUCCKOM AHATU3C HCIIOIB3YCTCS BBIPAKCHIC
®(H-0)= (a-b) / a - 100%. B 3TOM BeIpaskeHUU ICPEMECHHBIC «a» U «b» 0003HAYAIOT ...

a) Maccy odpasia A0 BRICYIIMBAHHUS U MacCy 00pa3Lia MOCIE BICYIINBAHUS

6) Maccy oOpas3ua nocyie BRICYIIMBAHUS U MacCy 00pasta 10 BICYINUBAHUS

B) MAaccy BOJBI H Maccy CyXoro obpasna

') Maccy Cyxoro odpasia u Maccy BOJIBI

17. Kycouex mMopkoBu Maccod 2,5654 r mpocymmmu A0 MOCTOSHHOM Maccel 1,7768 r. Maccosas aoms
CYXOTO OCTaTKa B 00pa3e MOPKOBH ...
a) 1,44



6) 0,69
B) 0,44
r) 0,31

18. Macca CTEKITHHOTO OIOKCA C KPBIMIKOW MPH MPOCYIIHBAHUM U JOBCIACHHH A0 MOCTOSHHOIO BECa
cocraBwia m; = 14,6758 r, my = 14,6726 r, mz = 14,6726 r. Jlns nanpHEHIIHX PACUCTOB HEOOXOIUMO
WCIIOI30BATh 3HAUYCHUE MACCHI OFOKCA ...

a) 14,6726 r

0) 14,6743 r

B) 14,5361 r

1") MO>KHO HUCIIOIB30BaTh JIIO00EC SHAUYCHHC, TaK KaK OHH HC3HAYHUTCJIIbHO OTIHYAOTCA

19. OnpeaenanTe KBUBAJICHT W MOJIPHYIO Maccy SKBHBaicHTa a3otHo# kucaoret HNQ; mpu momnoi#
HEUTpanmu3anuu

a) 3 = 1, MaKB: 63

6) 3 =1; Ms=315

B) D =2; My = 63

r) D =3; My =63

20. Ha tutposanue 10,00 ma pacteopa ruapokcuaa Hatpus NaOH 3arpaueno 12,67 ma pacteopa
comsHol kucnotsl HCI ¢ HopManbHO# koHUeHTpanwmel kucnotel 0,2 H. HopmamsHOCTE pacTBopa menoun
pasHa ...

a) 0,6335u

0)0,2u

B) 2,67 H

r) 0,2534 u

21. 5,6 v ruapokcuaa kamus KOH pacreopunu B 500 mm Boabl. MoasipHass KOHLICHTpALUS PacTBOpa
paBHa ...

a)Cy,=02M

6) C.,=0,0002 M

B) C,=0,0112 M

rCu=112M

22. Ilpu KUCTOTHO-OCHOBHOM TUTPOBAaHUH MOIYUCHA KPUBAs TUTPOBaHHA. Touka sksuBaicHTHOCTH (pH)
coctasuna 6,2. Kakoit HHANKATOP MPEANIOYTUTEIBHEE HCIIOIb30BATh P 3TOM TUTPOBAHHH?

a) MetueHoBbIi oparkesrii (naTepBan pH 3,1 — 4,4)

0) bpomkpeoszonossiii 3eacHbii (naTepBai pH 3,8 — 5,4)

B) Jlakmyc duonetoseiii (maTepBan pH 3,0 — 8.0)

r) bpomtronoseiii cuanii (uaTepsai pH 6,0 — 7.6)
23. Ing HCUTPATBHOU CPCIBl XapPaKTCPHO COOTHOIICHHUC KOHIICHTPAIIMH MOHOB BOAOPOAA U THMAPOKCHA-
HOHOB!

a) [H'] =[OH] = 10" mons/n

6) [H] > [OH], T.c. [H"] >10"7 moas/n

B) [H'] <[OHT], t.c. [H] <10 mons/n

r) [H'] = [OH] = 10"* moms/n

24. Ilpy OKUCIUTETEHO-BOCCTAHOBUTEIFHOM TUTPOBAHHUH MPOTEKACT PEAKIINL
MnQO, + 8H' + 5¢” = Mn*" + 4H,0

Paccuuraiite MomspHy0 Maccy skBuBaneHTa okucauresss KMnO4

a) 158

6) 119

B) 55

r)31,6
25. Kakue BemmecTBa MOXKHO HCIOIB30BATh KaK BOCCTAHOBUTEIH?

a) KMnO4, K:Cr,0O

6) KI, NazS:0;



B) KQCI'207) KI
F) KMnO4, H>C,04

26. K ompexensieMoMy BEIECTBY MOOABISIOT 3aBSAOMBIM HM30BITOK THTPAHTA, AOBOMAT PCAKLIUIO 10
KOHIIA, A 3aTeM HAXOAAT KOIUYECTBO HEMPOPCATHPOBABIICTO TUTPAHTA THTPOBAHHEM €ro IPYTUM
PEAKTHBOM € U3BECTHOU KOHLCHTPALIMEH:

a) MPH NIOJTHOM TUTPOBAHUH

0) rpu 0OpaTHOM THTPOBAHHH

B) KaK MPH MPIMOM, TaKk U MPH 0OPaTHOM THTPOBAHHUU

T') TAKUM 00Pa30M THTPOBAHHE HE MPOBOIAT

27. Jlast onpeaeneHust COICH ralore HOBOAOPOAHBIX KHC/IOT, a TAKXKE CONCH cepedpa UCOB3YIOT ...
a) MEPKYPOMETPHICCKOE THTPOBAHHE
0) cynb(aTOMETPHUCCKOS TUTPOBAHKE
B) POJAHOMETPHICCKOEC TUTPOBAHHE
I') QpreHTOMETPHUECKOEC THTPOBAHUE

28. MOHeKyJ'ILI U OTPULATCIIBHO 3apsA’KCHHBIC MOHBI, KOTOPBIC ABJIAOTCA AOHOPAMU 3JICKTPOHHBIX I1ap
U HETIOCPCACTBCHHO CBSI3aHBI C HOHOM-KOMILICKCOOOPA30BaTEICM, HA3BIBAIOT ...

a) KOMILTICKCO00pa3oBareicM

0) nmuraHzaMu

B) BHYTpeHHEH cepoii

T') BHEIOIHEH cdepoit

29. OU3UKO-XUMHUYCCKUE METO/bI, OCHOBAHHBIC HA B3AUMOJCHCTBHU 3JICKTPOMATHUTHOTO HM3IYUCHHS C
BCILICCTBOM, HA3BIBAIOTCH ...

a) XUMHICCKUMU METOAAMH

0) CICKTPOCKOMHYCCKUMHU METOIAMH

B) TCPMOMETPHYUCCKHE METOBI

r) Xpomarorpaduiaeckue METO bl

30. K pusuko-xumuueckum Meroaam anannza HE otHocuTes merox ...
a) horoxonopumMeTpus
6) masMeHHas GOTOMETPHS
B) TUTPUMETPHUYCCKUE MECTOIBI
r) nonsporpadus

Bapuanr 2
Hucmpyryus 0ns mecmupyemuvix: 8 KAiCOOM 3a0anUU 8b10epume 0OUH NPAGUTbHBIN OMeen, 8
O1anke omeemoa 3anuuiume OYK6y, COOmMEemcmeyOuLyI0 NPAGUIbLHOMY OMeenty.

1. 3amaueii anamutuueckor xumun HE aBngeres. ..
a) OTpEeNEeICHUE CTPYKTYPHI 00BEKTa, B3AUMHOIO PACTIONIOKCHHS COCTABHBIX YacTeh
0) oOHAPYKCHHUE U UACHTHU(DHUKALMS COCTABHBIX YACTCH UCCACAYEMOro 00bheKTa
B)M3MEPCHHE KOJIMICCTBA COCTABHBIX YaCTCH 00BEKTA
r) 00IaCTH NPUMCHCHHS XUMHYCCKUX BEIICCTB B TEXHUKE U OBITY

2. OCHOBHBIMH COCTABIIOLIUMH AHAJTUTHICCKON XUMHUH SIBJISIFOTCS . ..
a) KAYCCTBCHHBIA M KOJIHYICCTBCHHBIN aHAIN3
0) KaYCCTBCHHBIHN, KOJHMUYCCTBCHHBIH U (DU3UKO-XUMUICCKUH aHATH3
B) XpoMartorpahuuccKuil aHammu3
T') TATPUMETPUYICCKHI aHATHI3

3. HanGonpiee KOIHIECTBO HOHOB 00pa3yeTcs MPH ANCCOLHANNH 1 MOITb
a) cynbdara HaTpus
0) THAPOKCHIA ATFOMUHUS
B) OPOMOBOIOPOIHON KUCIOTHI



T') XJIOpHIA HUTPHS

4. Ipu yBeMMUICHUH KOHLCHTPALMK KUCIOpoaa B 2 pasa amst BiammoaeicTsust Corsy + 0.=CO, 1)
a) CKOPOCTh PEaKIIMU TIOBRICUTCS B 2 pasa
0) CKOPOCTb PEeaKLMH MOHU3NUTCA B 2 pasa
B) CKOPOCTb PCaKIK NOBBICUTCA B 4 pa3za
I') CKOPOCTh PEAKLIUN MOHU3UTCA B 4 pa3za

5. CrocoOHOCTh KAaTHOHOB METAIOB OOPa30BHIBATH HEPACTBOPHUMBIC COCIUHCHUS (0CAgKu) NpH
B3aUMOJCHCTBUM C HCKOTOPBIMH KHCIOTAMH, OCHOBAaHHSAMHM, PACTBOPOM aMMHAaKa IOCITYKHIA
OCHOBAaHHUEM [Tl BBIACTICHUS

a) YaCTHBIX PCaKIIUH

0) rpyNIOBBIX PEAKTUBOB

B) O0IIErO PeaKTHBA

T') IPAaBHUJIBHOTO OTBETA HET

6. lna xaruonos 3 anamuruucckoi rpynmel (Ag', Hg', Pb?') rpynmoBeiM peakTHBOM MO KHUCIOTHO-
OCHOBHOH KiacCU(UKALMHA SBIACTCS

a) pacrsop H>S

0) pacreop HCI

B) pactsop CH:COOH

r) pacteop H>S04

7. Tpu B3auMOACHCTBHM PACTBOPA COJIH, COACPIKAICH KATHOHBI Zn*", ¢ 30BITKOM PACTBOPA LICIOUYH
NaOH o6pasyercs

a) Oemblil 0camoK

©0) 3cIeHBIH 0CaTOK

B) OC/IbIH OCAZ0K PACTBOPSICTCS A0 MPO3PAYHOrO OSCLBETHOTO PACcTBOPA

I') 3ENCHBIH 0CaJOK PAcTBOPACTCS A0 00pa30BaHMs MPO3PAYHOrO 3EJICHOTO PACTBOPA

8. Hammenee pacTBOpHMOE COETMHEHNE
a) CaCOs TTIP = 4,8-107°
6) CaSO,4 TP =9,1-10°®
B) SrSO, TIP =3.2-107
r) BaSO, TP =1,1-10"

9. OCHOBHOC OTIMYHE HEPACTBOPUMBIX THAPOKCHIOB KATHOHOB IISATOH M IICCTONW AHATHTHYCCKHUX IPYIII
3aKJTIOYACTCS

a) B Pa3HOM PacTBOPHUMOCTHU B BOJIC

0) B pa3HOL PaCTBOPUMOCTHU B PACTBOPES aMMHAKA

B) B Pa3HOH PacTBOPUMOCTH B PACTBOPAX KHUCIIOT

r) B pPa3HOU aKTUBHOCTH IPU TCPMHUCCKOM PA3TI0KSHUN

10. Xumuaeckas Gopmysia KOMIUIEKCHOTO COSAUHCHUS XJI0PpUa rekcaruapokcoxkesnesa (111)
a) Cli|Fe(OH)s]
6) Cl[Fe(OH)¢]
B) [Fe(OH)s] Cls
r) [Fe(OH)s] Cl

11. ArronbI, 00pa3yroIIKe HEPACTBOPUMBIC COJIH ¢ PACTBOPOM HUTpaTa cepedpa
a) CI,, SO4*, COs™
6) SO.*, COs*, Br
B) SO42', CO32', PO43'
r)Cl,Br, I

12. CoBOKYITHOCTB OTCpaliiii — PaCTBOPCHUE B BOJE, PACTBOPEHHUE B COMITHOM KHUCIOTE, onpeaciacHue pH
BOJHOTO PAcTBOpA, ONPEACICHUE IBETa BOJHOTO PacTBOPA, MOJIYYEHHOTO IIPH PACTBOPEHHM CYXOTO



BCIICCTBA HCU3BSCTHOI'O COCTABA, PA3ACACHUES 3TOTO PAcTBOPA HA 3 4acTH (/IS OMPESACACHHUS KATHOHOB,
JUTSE OTIPESACTICHUSI QHUOHOB, /ISl IOBTOPHOTO AHAIN3A) — HA3BIBAOT ...

a) MPEABAPUTEIIBHBIM UCCIICAOBAHUCM

0) MOATOTOBKOM K AHATH3Y

B) CHCTEMATHICCKUM aHATA30M

T) APOOHBIM aHATU30M

13. 3nauenue pH BogHOTO pacTBopa comu cyibdara meau (I1)
a) pH<7
o) pH>7
B) pH=7
r) pH=0

14. NamepeHne KOIUUSCTBA XUMHUICCKUX 3JICMECHTOB HITH UX COCAMHCHUN B HCCICIYeMOM 00pasie — 310
.... aHATHU3.

a) KQuCCTBCHHBIN aHATH3

0) KOMMYCCTBCHHBIA AHATN3

B) JpOOHBIN aHATH3

') CHCTCMATUICCKUM aHATN3

15. Meton ananu3a, OCHOBaHHBIH Ha U3MEPCHUH 00bEMa HITH MACChl PEarcHTa, 3aTPaucHHBIX HA PEAKITHIO
C ONpeACIICMbIM BEIICCTBOM, HA3BIBAIOT ... .. AHAIHU30M.

a) TPaBUMCTPHICCKAM

0) TUTPUMETPUICCKUM

B) MacCOBBIM

T') ONpEACTIACMbIM

16. PacueT aHamUTUYICCKOr0 MHOKUTEIIS ((hakTopa mepecueTa) B IPAaBUMETPUUICCKOM aHATU3E MPOBOIAT
o dopmyae f = M(onpeaen. kommoneHT.) / M(rpasumerpud. dopmer). OnpeaeneHne aHATUTHICCKOTO
MHOXKHTENS A pacueTa COACPXKAHUS KambLus npH ocaxkacHuun kapOonarta kameimsa CaCOs u ero
MPOKATUBAHUH 0 MOCTOSHHON Macchl okcnaa kanpuus CaO pasHo ...

a) f=140/56

6) £=40/ 100
B) f=56/100
r) f=100/56

17. Kakoe u3 nepeuncicHurx coiicts HE oTHOcHTCS K TpeGOBaHHAM, NPEIBIBIACMBIM K OCAXKIACMOU
dopme:

a) MPaKTUYCCKH TOJTHAS HEPACTBOPUMOCTh

0) OAHOPOAHOCTD

B) JIETKasl OTACIUMOCTD OT PacTBOpa MpH QUIBTPOBAHUN

') OTCYTCTBHE 1[BETA

18. Macca Grokca ¢ kpoimkoit 17,8906 r, Macca Orokca ¢ obpasuom uccaeayemoro mpoaykra 19,0454 r.
Onpeaenure MacCy HaBECKU o0pasia.

a) 11548 r

0) 2,3096 r

B)— 1.1548 r

r) 0,5774r

19. Onpeaenute SKBUBAICHT H MOJSIPHYIO MacCy dKBUBAICHTA ruapokcuaa Gapus Ba(OH): mpu noaHoi
HEUTpanmu3anuu

a) D= 1, MaKB: 171

6) 3 =2; Mse=185.5

B) D =2; My =171

r) 9 =1; My=342



20. Onpeaenute TuTp pacteopa ceproit kuciaotel HoSO4, ecu B 40 M1 pactBopa comepkurcs 0,2452 ¢
KHCIIOTHI:

a) 0,2452 r/mn

0) 6,13 r/mn

B) 0,00613 r/mn

r) 9,8080 r/mn

21. 47,6 r 6pomuga kanus KBr pacteopunu B 3 71 BoAbl. MOJIsIpHAS KOHLICHTPALIKS PACTBOPA PABHA ...
a)Cy,=0,133 M
0) C.=15,867TM
B) C,,=0,000133 M
r) Cu=0,015867 M

22. Ilpu KUCTOTHO-OCHOBHOM TUTPOBAaHUH IMOMYUYCHA KpuBas THTpoBaHus. Touka sxBuBaneHTHOCTH (pH)
coctasuna 4,3. Kakoit vHANKATOP MPEANIOUTUTEIBHEE HCIIOIB30BATh TP 3TOM TUTPOBAHHH?

a) MetueHoBbIi oparkesrii (naTepBan pH 3,1 — 4,4)

0) bpomkpeoszonossiii 3eacHbii (naTepBai pH 3,8 — 5,4)

B) Jlakmyc duonetoseiii (maTepBan pH 3,0 — 8.0)

r) bpomtronoseiii cuanii (uaTepsai pH 6,0 — 7.6)

23. Ing HCUTPATBHOU CPCIBl XapPaKTCPHO COOTHOIICHHUC KOHIICHTPAIIMH MOHOB BOAOPOAA U THMAPOKCHA-
HOHOB:

a)pH=pOH =7
6) pH=pOH =14
B) pH > pOH

r) pH <pOH

24. Ilpy OKCHITUTETEHO-BOCCTAHOBUTEIFHOM TUTPOBAHHUH MPOTEKACT PEAKIINL
CHs +2e=2C0,
Paccuuraiite MomspHy0 Maccy BocctaHoBUTEN masenesas kuciaora C.H404- 2H,0
a) 126
6) 90
B) 63
r) 45

25. Kakue BemecTBa MOXKHO HCIIOIb30BATh KAK OKUCIUTEIN ]
a) KMnO4, K:Cr,0O
6) KI, NazS:0;
B) KQCI'207) KI
F) KMnO4, H.C:0.4

26. TurpaHT HEIOCPEACTBEHHO TOOABIIMIOT K TUTPYEMOMY BEIICCTBY
a) MpH NMOJTHOM TUTPOBAHUH
0) rpu 0OpaTHOM THTPOBAHHH
B) KaK MPH MPIMOM, TaKk U MPH 0OPaTHOM THTPOBAHHUU
T') TAKUM 00Pa30M THTPOBAHHE HE MPOBOIAT

27. Ocaxxaenue coaeii Oapust win cyapdaTo B Buae ocaaka BaSO. nposoast npu
a) MCPKYPOMETPHUCCKOC TUTPOBAHHC
0) cynb(aTOMETPHUCCKOS TUTPOBAHKE
B) POJAHOMETPHICCKOEC TUTPOBAHHE
I') aPrCHTOMETPUICCKOS TUTPOBAHUC

28. ATOM WM WOH, KOTOPBIM SIBJSCTCS aKLCUTOPOM OJICKTPOHHBIX Map, MPESIOCTABISS CBOOOIHBIC
ATOMHEIC Op6I/ITa,J'II/I, 3aHUMACT HCHTPAJIDPHOC MOJOXKCHNUC B KOMINICKCHOM COCANMHCHNUU, HA3BIBACTCA ...

a) KOMILICKCO00pa3oBareicM

0) nmuraHzaMu



B) BHYTpeHHEH cepoii
T') BHEIOIHEH cdepoit

29. OU3NKO-XUMHYIECKUE METOABI aHANHM3a, OCHOBAHHBIC HAa Pa3Je/ICHHH BEIIECTB, HA PaCIpeIcICHHN
KOMITOHCHTOB CMECH MEx Ay (hazaMu — HETIOABHKHOM U MOBIKHOM, - HA3BIBAIOT . ..

a) XUMHUYICCKHUMH MCTOAAMH

0) CICKTPOCKOMHYCCKUMHU METOIAMH

B) TCPMOMETPHUICCKHUE METOIbI

r) Xpomarorpaduiaeckue METO bl

30. K ¢puzuko-xumuueckum Metoaam ananu3a HE otHocuTe ...
a) goTokonopuMeTpuUs
0) rpaBUMETPUYICCKUHN aHATN3
6) masMeHHas GOTOMETPHS
I') TOHKOCTIOMHas Xpomarorpadus

Bapmuanr 3
Hucmpyryus 0ns mecmupyemuvix: 8 KAiCOOM 3a0anUU 8b10epume 0OUH NPAGUTbHBIN OMeen, 8
O1anke omeemoe 3anuuiume OKegy, COOmMeemcmeyOuLyI0 NPAGUILHOMY OMeenty.

1. ObHapy:keHHE B HACHTH(HUKALNSA COCTABHBIX YaCTeH UCCIEAYEMOro oObeKTa — 3TO OJHA U3 32439 ... ..
XHUMHH.

A) HeopraHuueckas

0) aHATUTHICCKAS

B) oOreit

r) dusHuecKon

2. OCHOBHBIMH COCTABIIOLIUMH AHAJTUTHICCKON XUMHUH SIBJISIFOTCS . ..
a) KAYCCTBCHHBIA M KOJIHYICCTBCHHBIN aHAIN3
0) KaYCCTBCHHBIHN, KOJHMUYCCTBCHHBIH U (DU3UKO-XUMUICCKUH aHATH3
B) HHCTPYMCHTAIbHBIHN aHAN3
T') TATPUMETPUYICCKHI aHATHI3

3. CnabbIM 3IEKTPOIUTOM SBILIETCS PACTBOP
a) a30THOH KMCITOTHI
0) COISTHOM KHUCIIOTHI
B) XPOMOBOM KHUCIIOTHI
T') CEPOBOAOPOIHOHN KUCIOTHI

4. CornacHo 3aKOHY ACHCTBYIOIINX MAacc, CKOPOCTh XUMHUUCCKOH PEAKIIMU
a) TPSIMO MPOTIOPLIMOHATBEHA KOHLICHTPALIMH PEArHPYIOLINX BEIICCTB
0) npsIMO MPOTIOPLIMOHATIBHA KOHIICHTPALUH POYKTOB PCAKLIHH
B) 00paTHO MHPOMOPLMIOHATbHA KOHLICHTPALNH PEarupyrOIUX BEIICCTB
r) 00paTHO NPOIMOPLMOHATIBHA KOHLICHTPALIUH MPOIAYKTOB PEAKIHH

5. [103BOIAIOT BBIACIUTE OCATOK CMECH BEILECTB, KOTOPBIN MOABSPracTcs JATbHCHIIEMY PA3ICICHUIO U
aHATH3Y, UCTIOIB3YS OCOOCHHOCTH XUMHIECKUX CBOUCTS, ...

a) TPYIIIOBBIC PCAKTHBEI

0) "HacTHBIC PEAKLUH

B) PaclpOCTPAHCHHBIC PEAKTHBEI

I') BEpHOT'O OTBETA HET

6. Jlna xatuonos 4 amamurmueckoi rpymmel (Zn?', Cr’*, AI’") rpynmnoBeIM pEakTHBOM TO KHCJIOTHO-
OCHOBHOM KIacCH(HKAIUH SBIISETCS

a) pacrsop HCl

0) pacreop NaOH

B) pacteop Fe(OH).



T') TPYIIIOBOH PEAKTHB OTCYTCTBYCT

7. AmdoTepHbIC CBOWCTBA THAPOKCHIOB MPOSBISIOTCS MPH ...
a) cnocOOHOCTH AUCCOLMHPOBATE M0 KUCIOTHOMY U IO OCHOBHOMY MCXaHH3MY
0) cnoCOOHOCTH B3aUMOACHCTBOBATD C KHCIBIMH U CPSIHHUMH COTSIMU
B) CITIOCOOHOCTH 0OPA30BBIBATH MHOT'O3APSIIHEIC KATHOHBI METAJIIOB
I') CHOCOOHOCTH AUCCOLIMHPOBATH TOIBKO B BOAHBIX PACTBOPAX

8. HauGosee pacTBOPUMO COCAUHECHIE
a) AgCl TIP=18-10"°
6) AgBr TIP=53-101"
B) PbCl, TIP=1,6 - 107
r)Pbl, TIP=1,1-10"

9. Tpu B3aMMOAEHUCTBUM PaCTBOPA COMH, COAep Kamei katnonsl Fe?*, ¢ pacTBOpoM menoun obpasyeTcs
TeMHO-3eneHblH ocanok. [Ipu nobasnennu k ocanky pacteopa ammuaka NHs-H.O npoucxoaut

a) PaCTBOPCHHE 0CAIKa

0) M3MCHCHHUEC I[BETA OCATIKA

B) VBEJIMUCHHUE KOJIMYCCTBA 0CATKA

T') 0CaJ0K HE PACTBOPSCTCH

10. 3apsa koMmiekcooOpazoBaTe/is B COSAMHEHUH ¢ Xumuueckon hopmymoit NaPb[ CuCls]
a) +1
6) 2
B) +3
r) +4

11. Anvonsl, oOpasyromue ¢ pacrsopoM Ba(OH): HepacTBOpuMBIC COMH
a) Cl, SO4*, COs*
6) S04, COs*, Br
B) SO42', CO32', PO43'
r) Cl, Br, I

12. TlocnenoBaTeIbHOCTE PEaKUMi, OOHAPYKCHUEC HOHOB AHATUTHYCCKHX TPVIII, KOTAA B BHAEC OCAAKA
WIH PacTBOPA VAACTCS MOJYIUTh CMECh HOHOB OJHOH aHATUTHICCKOH IPyNIbI— HA3BIBAIOT ...

a) MpeaBapUTEIbHBIM UCCIICIOBAHNIEM

0) MOATOTOBKOM K AHATH3Y

B) CHCTEMATHICCKUM aHATA30M

T) APOOHBIM aHATU30M

13. Kucnas peakius cpeapl 0d6pa3yeTcs MpH PACTBOPCHUH B BOJC KAKAOH N3 CICAVIOMNX COTCH ...
a) XJIOPUI HATPHS U XJIOPUA KaHs
0) cynedar HaTpus U CyIbdaT Kamus
B) cynb(ar HATpus U cynb(daT LUHKA
r) cyaedar uuHka u cyiabdar meau (11)

14. NamepeHne KOIUUSCTBA XUMHUICCKUX 3JICMECHTOB HITH UX COCAMHCHUN B HCCICIYeMOM 00pasie — 310
.... aHATHU3.

a) KQuCCTBCHHBIN aHATH3

0) KOMMYCCTBCHHBIA AHATN3

B) JpOOHBIN aHATH3

') CHCTCMATUICCKUM aHATN3

15. Meton ananu3a, OCHOBAHHBIM Ha TOYHOM H3MEPEHHMH  MAcCCBl OIPEAETSIEMOTO KOMITOHEHTA,
Ha3bpIBACTCA ...

a) THTPUMCTPHICCKAM

0) rpaBUMETPUICCKUM



B) MacCOBBIM
') MACCUBHBIM

16. Jlast pacueTa MacCOBOM A0 CYXOT0 OCTATKA B 00Pa3Le UCIIOIB3YIOT BRIPAXKEHUE m(CyX. ocTaTka) = b
/a- 100%. B 3TOM BBIpaXKCHUH NIEPEMEHHBIC «a» U «b» 0003HAYAIOT ...

a) Macca CyXOro OCTarka u Macca HCCIICAYyeMOro oopasia

0) Macca MCCIeyeMOro 00pasia U Macca CyXoro OCTaTKa

B) Macca UCCISAYEMOro odpasiia U Macca UCTIAPUBIICHCS BOIBI

I') Macca UCIAPHUBLICHCS BOJABI H Macca UCCIICAYEMOro odpasua

17. Kycouex mMopkoBu Maccod 2,5654 r mpocymmmu A0 MOCTOSHHOM Maccel 1,7768 r. Maccosas aoms
BOJBI B 00pa3Le MOPKOBH ....

a) 1,44

6) 0,69

B) 0,44

r) 0,31

18. Macca CTEKITHHOTO OIOKCA C KPBIMIKOW MPH MPOCYIIHBAHUM U JOBCIACHHH A0 MOCTOSHHOIO BECa
cocraBwia m; = 14,6758 r, my = 14,6726 r, mz = 14,6726 r. Jlns nanpHEHIIHX PACUCTOB HEOOXOIUMO
WCIIOI30BATh 3HAUYCHUE MACCHI OFOKCA ...

a) 14,6726 r

0) 14,6743 r

B) 14,5361 r

') MOKHO HCITOJIb30BATH J00C 3HAUCHUE, TAK KAK OHU HE3HAYUTCIBHO OTIMYAIOTCS

19. Paccuuraiite MonsapHyro Maccy skBuBaneHTa coieh NaCl, NaxSOQ., AIBrs cCOOTBETCTBEHHO ...
a) 58.5; 142; 267
0) 58,5; 71, 267
B) 58,5; 142; 89
r) 58,5; 71, 89

20. Ha Turposanue 10,00 mn pactsopa rugpoxcuza vatpus KOH 3arpaueno 12,67 mn pacTBopa cepHOi
kucaotel HSO4 ¢ HopMmanmeHOM koHUeHTparueH kuciotel 0,2 H. HopMmanbHOCTE pacTBOpa LICIOYH paBHA

a) 0,1267 u
0)0,2u

B) 2,67 H
r) 0,2534 u

21. Kakas macca xmopuga kaasiust CaCl, comepsxutcs B 400 mut 0,5 M pacteopa?
a)200r
06)02r
B) 2200 r
r)222r

22. Ilpu KUCTOTHO-OCHOBHOM TUTPOBAaHUH MOIYUCHA KPUBAs TUTPOBaHHA. Touka sksuBaicHTHOCTH (pH)
coctasuna 5.,4. Kakoit vHANKATOP MPEANIOUTUTEIBHEE HCIIOIb30BATh P 3TOM TUTPOBAHHH?

a) MetueHoBbIi oparkesrii (naTepBan pH 3,1 — 4,4)

0) bpomkpeoszonossiii 3eacHbii (naTepBai pH 3,8 — 5,4)

B) Jlakmyc duonetoseiii (maTepBan pH 3,0 — 8.0)

r) bpomtronoseiii cuanii (uaTepsai pH 6,0 — 7.6)

23. qng KUCIOU CPeabl XapaKTCPHO COOTHOIMICHHUEC KOHICHTPALNH HOHOB BOAOPOIA M THAPOKCHI-HOHOB:
a) [H'] =[OH] = 10" mons/n
6) [H'] > [OH], t.e. [H] >107 mons/n
B) [H'] <[OHT, r.e. [H"] <107 monn/n
r) [H'] = [OH] = 10"* moms/n



24. Ilpy OKUCIUTETEHO-BOCCTAHOBUTEIFHOM TUTPOBAHHUH MPOTEKACT PEAKIINL
MnO4 +8H' + 5¢- = Mn*' + 4H,0
Paccuuratite MomsipHy0 Maccy skBuBaicHTa okucauTest KMnQy
a) 158
6) 119
B) 55
r)31,6

25. Kakue BemmecTBa MOXKHO HCIOIB30BATh KaK BOCCTAHOBUTEIH?
a) KMnO4, K:Cr,0O
6) KI, NazS:0;
B) KQCI'207) KI
F) KMnO4, H.C:0.4

26. K ompexensieMoMy BEIECTBY MOOABISIOT 3aBSAOMBIM HM30BITOK THTPAHTA, AOBOMAT PCAKLIUIO 10
KOHIIA, A 3aTeM HAXOAAT KOIUYECTBO HEMPOPCATHPOBABIICTO TUTPAHTA THTPOBAHHEM €ro IPYTUM
PEAKTHBOM € U3BECTHOU KOHLCHTPALIMEH:

a) MPH NIOJTHOM TUTPOBAHUH

0) rpu 0OpaTHOM THTPOBAHHH

B) KaK MPH MPIMOM, TaKk U MPH 0OPaTHOM THTPOBAHHUU

T') TAKUM 00Pa30M THTPOBAHHE HE MPOBOIAT

27. PactBop AgNO; — TUTpaHT, MPUMCHACMBIH TIPH ...
a) MCPKYPOMETPHUCCKOC TUTPOBAHHE
0) cynb(aTOMETPHUCCKOS TUTPOBAHKE
B) POJAHOMETPHICCKOEC TUTPOBAHHE
I') aPrCHTOMETPUICCKOS TUTPOBAHUC

28. I1oMOoXKUTEIIBHO WM OTPHULATCIBHO 3aPsLKCHHBIC HOHBI, HCUTPATH3YIOMIKC 3aps] KOMITICKCHOTO HOHA
1 JICTKO AUCCOLIMHPYIOIINE NPU PACTBOPCHHH, HA3BIBAIOT ...

a) KOMILICKCO00pa3oBareicM

0) nmuraHzaMu

B) BHYTpeHHEH cepoii

T') BHEIOIHEH cdepoit

29. ®OU3UKO-XUMHUYCCKHE METOABI AHAIN3A, OCHOBAHHBIC HA H3MCPCHHUU TCIIOTHl XUMHUICCKOH PCAKLINH,
Ha NPOTCKaHUH (HA30BBIX NPCBPALICHHUI, HA3BIBAIOT . ..

a) XUMHYCCKUMH METOAAMHU

0) CICKTPOCKOMHYCCKUMHU METOIAMH

B) TCPMOMETPHYUCCKHE METOBI

r) Xpomarorpaduiaeckue METO bl

30. K ¢puzuko-xumuueckum Metoaam ananu3a HE otHocuTe ...
a) KOHIYKTOMETPHS
0) rpaBUMETPUYICCKUHN aHATN3
0) cekTpodoTOMETPHS
I') TOHKOCTIOMHas Xpomarorpadus

Bapuanr 4
Hucmpyryus 0ns mecmupyemuvix: 8 KAiCOOM 3a0anUU 8b10epume 0OUH NPAGUTbHBIN OMeen, 8
O1anke omeemoa 3anuuiume OYK6y, COOmMEemcmeyOuLyI0 NPAGUIbLHOMY OMeenty.

1. 3nanus ananmuruaeckoi xumun HE ucnons3yroresa B .. ..
A) muteparype
0) pecraBpanyu



B) MHUINCBOH TCXHOJIOTHH
T') arpOHOMHUH

2. OCHOBHBIMH COCTABIIOLIUMH AHAJTUTHICCKON XUMHUH SIBJISIFOTCS . ..
a) KQYCCTBCHHBIN, KOJUYCCTBCHHBIH U (PU3UKO-XUMHUICCKUH aHATH3
0) Ka4eCTBCHHBIA M KOJIHICCTBEHHBIN aHAIN3
B) IPAaBUMETPHUCCKUH aHATIN3
) ONTUYCCKUH aHATH3

3. HanmveHpiee KOMU4ECTBO HOHOB 00Pa3yeTest Mpu AUCConranuu 1 Moib
a) cynbduaa Kanbuus
0) THAPOKCHIA KaJTbLIUS
B) cynbdara amoOMUHHS
) CCPHOH KHUCIOTHI

4. Nns nossitnenust ckopoctu peakunu Cerpy + 0-=COz (ry B 4 paza He0OX0AUMO
a) moseicuth KoHueHTpauu C u 0> B 2 paza
0) moBeicuTh KOoHLICHTparuio C B 4 pasa
B) noBeicUTh KOHICHTpaIws O, B 4 paza
r) noBbicuTh KOHLEHTpaIw CO» B 4 pasa

5. CrocoOHOCTh KAaTHOHOB METAIOB OOPa30BHIBATH HEPACTBOPHUMBIC COCIUHCHUS (0CAgKu) NpH
B3aUMOJCHCTBUM C HCKOTOPBIMH KHCIOTAMH, OCHOBAaHHSAMHM, PACTBOPOM aMMHAaKa IOCITYKHIA
OCHOBAaHHUEM [Tl BBIACTICHUS

a) YaCTHBIX PCaKIIUH

0) rpyNIOBBIX PEAKTUBOB

B) O0IIErO PeaKTHBA

T') IPAaBHUJIBHOTO OTBETA HET

6. s xaruonoB | amamurmueckoil rpymms (NHi', Na', K') rpynmoBbiM peakTHBOM MO KHCIOTHO-
OCHOBHOH KIacCH(UKALMU SBISICTCS

a) pacrsop HCl

0) pacreop NaOH

B) pacteop H2SO04

I) TPYNIIOBOH PEAKTUB OTCYTCTBYET

7. Ilpu B3aMMOEHCTBAN PAcTBOPa COMM, coaepxamei katrnonsl Cu?', ¢ pacTBOpoOM mmenoun o6pasyercs
cuHe-ronyOoi ocanok. [Ipu nobaBnenun k ocaaky pacteopa ammuaka NHi-H,O npoucxoaur

a) PaCTBOPCHHE 0CaaKa C 00PA30BAHHE CUHE-TOMYO0r0 pacTBopa

0) pacTBOpeHUE OcaaKa ¢ 00pa3oBaHueM (HHOJCTOBOTO PAacTBOPa

B) VBEJIMUCHHUE KOJIMYCCTBA 0CATKA

I') I3MCHCHHE IBETA 0CAAKA 10 (hPHOICTOBOTO

8. Breipaskenue I1P = [Hg]? - [C1]? 3anmcaHo amst COMM COCTABOM
a) HgCl
6) ngClz
B) HgCl,
r) 2HgCl

9. Ilpu ocakACHWH THIPOKCHIOB KATHOHOB YCTBEPTOH aAHATHUTHYCCKOM TIpPymIbl HaOTIOJAIOTCS
CIICAYIOLINC MTPU3HAKH PCAKLIMA

a) o0pasyeTcst 0CaIOK HEPACTBOPUMBIN B BOAC U B U30BITKE IICIOUH

0) oOpa3yeTcs 0CaA0K HEPACTBOPUMBINM HU B KUCIIOTAX, HU B IIEI0YAX

B) 00pa3yeTCst 0CaM0K PACTBOPUMBIN B U30BITKE BOBI

r) 00pa3yeTcs 0CaA0K PACTBOPUMBIH B M30BITKE KUCIOT U IICI0UYCH

10. Ipu cmemmBannu coequnennii AlF; u 3NaF o0pasyercs KOMITIEKCHOE COCAMHEHHE C XUMHICCKOMH



dhopmyoi
a) Na[AlF;|F
0) Na [AlF4]
B) Na3 [A1F4]
F) Al [Na3F4]

11. ArronbI, 00pa3yroIIKe HEPACTBOPUMBIC COJIH ¢ PACTBOPOM HUTpaTa cepedpa
a) CI,, SO4*, COs™
6) S04, COs*, Br
B) SO42', CO32', PO43'
r)Cl, Br, I

12. TlposeacHue crneLMpUUECKUX pPEakuui, 0OPH TOMOIIM KOTOPHIX MOXHO B  THOOOH
MOCJICA0BATCIHOCTH OOHAPYKHUTh HOHBI B OTACIBHON NPOOE — HABBIBAIOT ...

a) MpeaBapUTEIbHBIM UCCIICIOBAHNIEM

0) MOATOTOBKOM K AHATH3Y

B) CHCTEMATHICCKUM aHATA30M

T) APOOHBIM aHATU30M

13. Ilenounas peaxius CPpeabl 00pa3yeTCst MPU PACTBOPSHHUH B BOJC KAXKIOH U3 CIACTYIOIINUX CONCH ...
a) XJIOPUI HATPHS U XJIOPUA KaHs
0) xIopua HATPUS U KapOOHAT HATPHS
B) KapOOHAT HATPHS U KapOOHAT KAITBIIHS
r) KapOoHAT HATPHs U KapOOHAT Kamus
14. NamepeHne KOIUUSCTBA XUMHUICCKUX 3JICMECHTOB HITH UX COCAMHCHUN B HCCICIYeMOM 00pasie — 310
.... aHATHU3.
a) KQuCCTBCHHBIN aHATH3
0) KOMMYCCTBCHHBIA AHATN3
B) JpOOHBIN aHATH3
') CHCTCMATUICCKUM aHATN3

15. Meton ananu3a, OCHOBaHHBIH Ha U3MEPCHUH 00bEMa HITH MACChl PEarcHTa, 3aTPaucHHBIX HA PEAKITHIO
C ONpeACIICMbIM BEIICCTBOM, HA3BIBAIOT ... .. AHAIHU30M.

a) TPaBUMCTPHICCKAM

0) TUTPUMETPUICCKUM

B) MacCOBBIM

T') ONpEACTIACMbIM

16. PacueT aHamUTUYICCKOr0 MHOKUTEIIS ((hakTopa mepecueTa) B IPAaBUMETPUUICCKOM aHATU3E MPOBOIAT
o dopmyae f = M(onpeaen. kommoneHT.) / M(rpasumerpud. dopmer). OnpeaeneHne aHATUTHICCKOTO
MHOXKHTENS A pacueTa COACPXKAHUS KambLus npH ocaxkacHuun kapOonarta kameimsa CaCOs u ero
MPOKATUBAHUH 0 MOCTOSHHON Macchl okcnaa kanpuus CaO pasHo ...

a) f=140/56

6) £=40/ 100
B) f=56/100
r) f=100/56

17. Kaxkoe csoticteo HE sBnseTcs o0s3aTeIbHBIM 4151 TPABUMETPHUCCKON (OPMBIL
a) TOYHBIH XUMHUYCCKUN COCTAB
0) OTCYTCTBHE LBETA
B) XUMUICCKAst HHEPTHOCTh
T') TEpMHUYECKAsl YCTOWIHBOCTh

18. Macca Grokca ¢ kpoimkoit 17,8906 r, Macca Orokca ¢ obpasuom uccaeayemoro mpoaykra 19,0454 r.
Onpeaenure MacCy HaBECKU o0pasia.

a) 11548 r

0) 2,3096 r



B)— 1.1548 r
r) 0,5774r

19. MonspHasa Macca sxeuBajicHra conel Al,S; u NaHSO4 paBHa COOTBETCTBEHHO ...
a) 150 u 120
6) 75 u 120
B) 25 u 120
r) 25 u 60

20. Onpeaenute TuTp pacteopa ceproit kuciaotel HoSO4, ecu B 80 M1 pactBopa comepkurcs 0,4904 r
KHCIIOTHI:

a) 0,2452 r/mn

0) 6,13 r/mn

B) 0,00613 r/mn

r) 9,8080 r/mn

21. Kakas macca ceproit kuciaotrset HoSO4 conepskutcs B 200 mut 0,3 M pacreopa?
a)60r
6) 0,06 ¢
B) 5,88 r
r)588r

22. Ilpu KUCTOTHO-OCHOBHOM TUTPOBAaHUH IMOMYUYCHA KpuBas THTpoBaHus. Touka sxBuBaneHTHOCTH (pH)
coctasuna 3,5. Kakoit vHANKATOP MPEANIOUTUTEIBHEE HCIIOIb30BATh TP 3TOM TUTPOBAHHH?

a) MetueHoBbIi oparkesrii (naTepBan pH 3,1 — 4,4)

0) bpomkpeoszonossiii 3eacHbii (naTepBai pH 3,8 — 5,4)

B) Jlakmyc duonetoseiii (maTepBan pH 3,0 — 8.0)

r) bpomtronoseiii cuanii (uaTepsai pH 6,0 — 7.6)

23, Jns memodHON Cpeapl XapaKTCPHO COOTHOIICHHEC KOHICHTPAIUH WOHOB BOAOPOIA W THAPOKCHA-
HOHOB:

a)pH=pOH =7
6) pH=pOH =14
B) pH > pOH

r) pH <pOH

24. Ilpy OKCHITUTETEHO-BOCCTAHOBUTEIFHOM TUTPOBAHHUH MPOTEKACT PEAKIINL
CHs* +2¢=2CO0>
Paccuuraiite MomspHy0 Maccy BocctaHoBUTEN masenesas kuciaora C.H404- 2H,0
a) 126
6) 90
B) 63
r) 45

25. Kakue BemecTBa MOXKHO HCIIOIb30BATh KAK OKUCIUTEIN ]
a) KMnO4, K:Cr,0O
6) KI, NazS:0;
B) KQCI'207) KI
F) KMnO4, H.C:0.4

26. TurpaHT HEIOCPEACTBEHHO TOOABIIMIOT K TUTPYEMOMY BEIICCTBY
a) MPH NIOJTHOM TUTPOBAHUH
0) rpu 0OpaTHOM THTPOBAHHH
B) KaK MPH MPIMOM, TaKk U MPH 0OPaTHOM THTPOBAHHUU
T') TAKUM 00Pa30M THTPOBAHHE HE MPOBOIAT

27. PactBop Hg2(NO3): sBAsICTCS THTPAHTOM MPH ...



a) MEPKYPOMETPHUCCKOEC THTPOBAHHIC
0) cynb(aTOMETPHUCCKOS TUTPOBAHKE
B) POAAHOMETPHUYUCCKOS TUTPOBAHHUE
I') apTCHTOMETPHUCCKOC THTPOBAHHIC

28. COBOKYITHOCTb LICHTPAIbHOTO HOHA M JTHUT'AaH0B HA3BIBAIOT ...
a) KOMILICKCO00pa3oBareicM
0) nmuraHzaMu
B) BHYTpeHHEH cepoii
T') BHEIOIHEH cdepoit

29. OU3NKO-XUMHUUYCCKUE METOIBI AHAIM3A, OCHOBAHHBIC HA M3MEPCHUH AICKTpoaBHKyIcH cumbl (I/1C)
00paTHMBIX TATbBAHUYUCCKUX DJICMECHTOB, HA3BIBAIOT ...

a) XUMHYICCKUMH MCTOIAMHU

0) CICKTPOCKOMHYCCKUMHU METOIAMH

B) MOTCHITHOMETPHUCCKUE METOIBI

r) Xpomarorpaduiaeckue METO bl

30. K ¢puzuko-xumuueckum Metoaam ananu3a HE otHocuTe ...
a) TCPMOMETPUS
6) apoOHBIH aHATH3
0) cekTpodoTOMETPHS
T') aMIICPOMETPHICCKOEC TUTPOBAHHE

MeToab! aHAIH3A OPraHUYECKHX BEIECTB
Bapmuanr 1

Huempyryua ona mecmupyemix: cpeou YKA3AHHBLIX 0MEemoe8 evlbepume 0OUH 6epHbuill omeem, 6 OiaHKe
0MEemos yraxicume yugpy, coomeemcmsyouLyio 6epHoMy 0meemy.

1. ®yurmuonanenyo rpynny —COOH coaepskaTr MOICKYJIbI
1) croxabBIX 3hUPOB
2) cnupTOB
3) ampaerugoB
4) kapOGOHOBBIX KHCIOT

2. BogopoaHas ¢Bsi3b HE 00pa3yeTcs MEKIY MOJICKY TAMHU
1) kapOOHOBBIX KUCJIOT
2)HYKJICHHOBBIX KUCIOT
3)cnupToB
4)anKuHOB

3. Ilpu oxucnenun sranona okcugom meau (1) obpasyercs
1) popmanbaerun
2) areTanbIeTHI
3) MypaBbHHAsA KHCIOTA
4) ykcycHas KHCTIOTa
4. Tlpu B3aMMOJCHCTBHN aHIIHHA C H30BITKOM OPOMHOI BOIBI 0Opa3yeTcs
1) 2.4,6-tpudpomOeH301
2) 2,4,6-TpubpoMaHIIHH
3) 2,5-aubpoMaHuIuH
4) 2-6poMaHUINH

5. s ocymectenenus npespamenns CH3—CH20H — CH3—COOH nseobxoamumo
1) pacTBOpUTH CITUPT B BOJE
2) OKHCTHTE CITUPT



3) BOCCTAHOBUTD CITUPT
4) MPOBECTH PCAKIIUIO ITCPUDUKALITH

6. PeakTHBOM Ha TTIUIICPUH ABIAETCS
1) 6pomHas Boa
2) XJIOPOBOIOPOA
3)ammuaunsiii pacteop Ag20
Aruapoxcun meau (1) (cexenpur.)

7. Ilpu noOaBacHUH K HEKOTOPOMY OPraHHYCCKOMY BEIICCTBY CBEXKEOCAKIACHHOTO rrapokcuaa meau (1)
1 HATPEBaHUU 00Pa3yeTcs KPACHBIH 0CAA0K. ITO OPraHUICCKOE BEIIECTBO ...

1) ausTHnoBsIH 3dup

2) ampaeTHI

3) MHOTOATOMHBIN CIUPT

4) ykcycHas KHCTIOTa

8. DTrnaneTar MOKHO MONYYHUTH NPH B3aUMOICHCTBUH
1) MeTaHona ¢ MypaBBEUHOH KHCTOTOMH
2)3TaHoja ¢ MyPaBbUHOM KUCIOTOM
3)MeTaHoMa ¢ YKCYCHOM KHCIOTOM
4)3TaHosa ¢ YKCYCHOM KHCIOTOM

9. Ilpu cropanumn opraHudeckoro pemecrBa Maccoi 4,8r momyuunu 6,6r CO2 u 5,4r BOABL
IInoTHOCTH TApPOB BemecTBa MO BOJAOpPOAYy paBHa 16. Uucimo aToMOB BOAOPOAA B MOJIEKYJie
BEIIECTBA PABHO:

1)2

2)4

3)6

4)8

10. IIpn HarpeBaHUM CIMPTOB C KOHLIEHTPUPOBAHHOHN CEPHOHN KUCIOTOH MOTYT 00pa30BaThCs:
1) anKoroasThl
2) ajgbpaeruabl
3) mpocTeie 3¢hups
4) cnoxxuble 3pupe

11. VYrnekucielii ra3, TMOJy4YEHHbIH 0pu OpoKeHHMH 36T TJFOKO3bL, MPOMYyCKAKT dYepe3
U3BECTKOBYIO BoIy. Macca ocaaka kapOoHaTa KabIHsl PaBHA!

1) 20r

2)40r

3) 100r

4) 200r

12. B pe3yabpTaTe rugpoinsa caxapo3bl MOIy4aroT:
1) rroko3y
2) rmoko3y u QPyKTO3y
3) TIFOKO3Y U TajlaKTO3y
4) ManbTO3y

13. Pacnio3HaTh TIUIEPHH, alleTalbAETH ] , YKCYCHYIO KUCJIOTY . TJIFOKO3Y MOXKHO C OMOIIBIO
1) Cu(OH)2
2) Ag20
3) NaOH
4) Br



14. XKunkoe Mbu10 UMeeT GOopMyITy:
1) C17H35COONa
2) C17H35COOK
3) C17H35COH
4) C17H35C0O0Ca

15. BpomHyt0 BoAy 00€CTIEYMBAIOT BEIIECTBA, YKA3aHHBIE B TIApe:
1) aTaH u >TUIICH
2) alleTUJIeH U 3TUJICH
3) GeH30J U rekcaH
4) OeH30J1 U THIICH

16. C amMmmayHBIM pPAacTBOPOM OKCcHIa cepeOpa B3aMMOAEWCTBYIOT BCE BEINECTBA,
NEPEUYUCIICHHBIE B PAAY

1) popmanbaerun, ykCyCcHast KUCIOTA, 3TAHOJ

2) bopmanpaerun, aneTaabaeru, TIoKo3a

3) aueTuieH, 3TUJIeH, alleTaIbIeT 1 T

4) raroko3a, ppykTo3a, Kpaxmai

Bapuanr 2

Huempyryua ona mecmupyemix: cpeou YKA3AHHBLIX 0MEemoe8 evlbepume 0OUH 6epHbuill omeem, 6 OiaHKe
0MEemos yraxicume yugpy, coomeemcmsyouLyio 6epHoMy 0meemy.

1. pyuxuuonansuas rpynna — OH xapakrepna ans ...
1) coxHbIX 3¢gupoB
2) cnupTOB
3) ampaerugoB
4) npocTrIx 3¢HpPOB

2. BropuuHas cTpykTypa Oenka 00yCI0BICHa CBA3BIO
1) nonnoi
2) BOIOPOAHOH
3) KOBaJICHTHOMN
4) KOBAJICHTHOM HETIOJISIPHOH MOJISIPHOM

3. MeTaH pearupyert ¢
1) natpuem
2) 6poMHOI BOAOH
3) KMnO4 (p-p)
4) KHCIOPOIOM

4. Ilpu okucieHHH ponaHas 00pa3yercs
1) CH3—CH2—COOH
2) CH3—CH2—CHO
3) CH3—CH2—CH2—COOH
4) CH3—CH2—CH2—CHO

5. Amunokuciaoret HE moryT pearuposars
1) c OCHOBaHUSAMH U KUCTIOTAMH
2) ¢ KHUCTIOTAMH U CHHUPTAMU
3)c mpeaeTbHBIMU VIICBOAOPOJAMHI
4) mexay coboit



6. Tun peaxkiuu B3auMOICHCTBHS ITHICHA C OPOMOM
1) samerenne
2) THOPUPOBAHE
3)IpUCOCANHEHHUE
4) aeruapararus

7. Hamvuue anpaeruaHON IPyIIIbl B OPTaHHYCCKOM BEIIECTBE MOXKHO VCTAHOBHTD € TIOMOLIBIO
1) 6pomHOI BOABI
2) MHAMKATOPA — JTaKMyca
3) ammuauHoTo pacreopa Ag20
4) ruApoOKCHIA HATPHS

8. Ilpu noGaBiaeHUM K HEKOTOPOMY OPraHHYCCKOMY BEIIECTBY CBEXKCOCAKACHHOTO ruapokcuaa meau (1I)
B IPUCYTCTBHH LIEIOYH 00Pa30BaANICS PACTBOP SPKO-CHHETO LBETA. DTO OPraHHYCCKOE BELICCTBO

1) sTanon

2) peHomn

3) ravuepuH

4) aHuMH

9. Ilocne Hurposanus 19.5t 6eH301a 1O YPAaBHEHHIO PEAKIMU
C6H6 + HNO3 C6HS5NO2 + H20
O6pazoBajicsi HUTPOOEH30JI MaCCOM:
1)12,3r
2)7,8r
3)30,75r
4) 61,5t

10. ITpu B3auMOaeHCTBUM KapOOHOBBIX KMCJIOT CO CIIUPTAMH 00pa3yrOTCS:
1) conu
2) mpocThie 3UpbI
3) cnokHbIe 3¢pupbI
4) aHTUIPUABI KUCIIOT

11. IIpu B3auMOIEHCTBUM 3TUJIEHA C BOIONH 00pa3yercs:
1) aTanon
2) sTaHaNb
3) yKCcyCHast KHCJIOTa
4) 3TaHaUON

12. Hanmuinure ypaBHEHUS PEAKITUA, C TIOMOIIBIO KOTOPBIX MOMKHO OCYIIIECTBUTD CIETYIOIINE
npespawenuss: CH4 C2H2 CoH6 COHSNO2
OObeM mpupogHOTO raza, comepskamero 90% MeraHa, KOTOPBIH 3aTpadyeH Ha MOJydeHue 3MOJb
HUTPOOEH30J1a. PaBEH !

1)403,2 n

2)448 n

3)67.2n

4)56,2 n

13. IIpu B3auMOaEHCTBUH XJOPOEH301a C M30BITKOM TUAPOKCHIA HATPUS 00pa3yercs:
1) OeHzanbaerua
2) GeH3oat HATPUs
3) dbeHon
4) dbeHomAT HATPHS



14. Peakiusi C aMMHa4YHOM pacTBOPOM OKCHJIa cepedpa xapakTepHa s
1) 1-nmponanona
2) mpormaHajsi
3) mpomaHOBON KHUCJIOTHI
4) TMMeTHIIOBOTO ddupa

15. XKupsl — 370 clioskHBIE S3QUPEI
1) aTaHONa M MUHEPAIBHBIX KUCIIOT
2) 3TaHona 1 KapOOHOBBIX KUCIIOT
3) rauneprHa U MUHEPAJIbHBIX KUCIOT
4) rmuneprHa U BBICIINX KapOOHOBBIX KHUCIIOT

16. C amMmuayHbIM pPAacTBOPOM OKCHIa cepeOpa B3aMMOAEWCTBYIOT BCE
NEPEUYUCIICHHBIE B PAAY

1) aueTuieH, 3TUJIeH, alleTaIbIeT 1 T

2) rmoko3a, GpykTosa, Kpaxman

3) ¢popmanbaerun, yKCycHast KUCIIOTA, 3TAHOJ

4) popmanpaerun, aneTaabaeru, TIKo3a

OcHoBbI Tepmoaunamuxu (Pazaen 2)

Bapmuanr 1

BEIIECTBA,

Hucmpyryus 0ns mecmupyemuvix: 8 KAiCOOM 3a0anUU 8b10epume 0OUH NPAGUTbHBIN OMeen, 8

O1anke omeemoa 3anuuiume yuppy, COoOmeemcmeyougyio npasUILHOMY OmMeenty.

1. B xone camMonpon3BOJIILHON XUMUYECKON PEaKLUHU TEIIOTA!
1) Bcerna BbIAEISETCS,
2) Bcerna morJiomaercs,
3) MOXeT BBIIENATHCS MU MOTJIOMATHCS,

2. Ilpu cTaHOAPTHBIX YCIOBUAX TEIUIOBOH 3(PPEKT peaKiuu:
N2 + 3 H>= 2 NHj3 pasen + 92 x/Ix
CrannapTHas SHTaNBIUS 00pa30BaHUS AMMHAKa PAaBHA!

1) - 92 xJI>x/mounb;

2) - 184 x/Ixx/mMomnb;

3) - 46 x/I>x/Modb;

4) + 46 xJ>x/mMonb

3. K sHpoTepMuyecKuM NMpoueccam OTHOCITCH:
1) ramenue nzBecTu
2) pacTBOPCHHUE CEPHOM KHUCIOTHI B BOIE;
3) PaznoskeHue U3BECTHSKA
4) ropenue dochopa.

4. K DHA0TEpPMUYICCKUM PEaKIMAM OTHOCUTCS PCaKLH
I)N2(r.)+3H2(r.) < 2NH3 (r.) + Q ;
2)N2(r)+02(r.) +Q<2NO(r);

3)2C(tB.) + H2 (r.) - Q < C2H2 (r.);

4)H2 (r.)+ CI2 (r.) < 2HCI (r.) + Q.

5. TepmoxumMudeckoe ypaBHeHHE peakimu roperus yriaepoga C + O, — CO; + 402,24 x]/Ix.

KaxoBa macca cropesiero yriepoaa (B r), eciiu opu peakiuu Beiaeseres 167600 k/1x.
1)500
2)1000



3)4000
4)5000

Bapuanr 2
Hucmpyryus 0ns mecmupyemuvix: 8 KAiCOOM 3a0anUU 8b10epume 0OUH NPAGUTbHBIN OMeen, 8
O1anke omeemoa 3anuuiume yuppy, COoOmeemcmeyougyio npasUILHOMY OmMeenty.

1. Beibepute HeBepHOe yTRep:kIeHue. TermnoBoi 3¢ dexT peakum
1) He 3aBHCUT OT HAINPABIEHUSI PEAKIINY,
2) onpenensieTcsi COCTOSHUEM UCXOHBIX BEIECTB;
3) ompenensercsi COCTOSTHUEM MTPOAYKTOB PEAKLINY;
4) 3aBUCHUT OT YHCJIA MPOMEKYTOUHBIX CTaIUIN PEaKIIH

2. C BblAeIeHHEM TeIUIa MPOTEKAeT XUMHYECKasl PeaKiiysi, OMIChIBaeMasi ypaBHEHHEM
1) CaO + H20 - Q = Ca(OH)2
2)CaCO3=Ca0+CO2-Q
3)2CHs +Q=CoH2+ 3 Hz
4)2NH3;=N2+3H2-Q

3. Ilpu cTaHAAapPTHBIX YCIOBUSX TEIUIOBOH 3P PEKT peakuu:
N2 + 3 H>= 2 NHj3 pasen + 92 x/Ix
CrannapTHas SHTaNBIUS 00pa30BaHUS AMMHAKa PAaBHA!

1) - 92 xJI>x/mounb;

2) - 184 x/Ixx/mMomnb;

3) - 46 x/I>x/Modb;

4) + 46 xJ>x/mMonb

4. K 5K30TEpMHUIECKIM PEAKITHAM HE OTHOCHTCSA B3aMMOACHCTBHE!
1) okcuma HaTpust ¢ BOAOH;
2) dbocdopa ¢ KuCIOPOAOM;
3) okcuma dochopa ¢ BoIOI;
4) azoTa ¢ KUCIOPOIOM.

5. TemnoTa obpazoBanus 1 Monb BOAE U3 MPOCTHIX BemecTB paBHA 242 kJlxk. Ykaxure Termnosoi 3¢ dekr
(xIx) peaxiuu oOpaszoBanust 7,2 T BOABI.

1)95.4

2) 96,8

3) 98,6

4) 94,5

Xumu4yeckass KHHeTHKA U KaTtauaus (Pazgen 2)

Bapmuanr 1
Hucmpyryus 0ns mecmupyemuvix: 8 KAiCOOM 3a0anUU 8b10epume 0OUH NPAGUTbHBIN OMeen, 8
O1anke omeemoa 3anuuiume yuppy, COOMeemcmeyouyio npasUILHOMY OmMeeny.

1. IlpaBuno Bant-I'odda Bripaxkaercs Tak:

1) v=Ac/ At
2)v=k[A]a[B]b
T;-Ty
— 10
3) vE_ vl - v

4)pV=nRT



2. Bo ckonbKO pa3 U3MEHUTCSI CKOPOCTb dJieMeHTapHO! peakiun 2A + B =2 C, ecnu
KOHLIEHTPALUIO BellecTBa A YMEHbIINTH B 2 pa3a’

1) yBenmuurcst B 4 pasa;

2) yMEHBIINTCS B 2 pasa,;

3) ymeHbIuTcs B 4 pasa,

4) yBenmuuuTcs B 2 pasa,

3. CxopocTb peakun, nporekaromeii no ypasaenuto Hy + [ = 2HI |, He 3aBucur ot
1) obmero oObeMa ra3oBoi cMecu
2) naBneHHs BOIOPONA
3) TemriepaTypsl ra30BOi cMecH
4) naBneHus Moaa

4. Ipu 20*C peakuuns npoTekact 3a 2 MUH. 32 CKOIBKO BPEMCEHHU OyJIET MPOTEKaTh 3Ta ke peakums 1)
mpu 0*C  2) npu 50*C? TemneparypHbiii KO3hOULHUCHT PCaKIIUU PaBeH 2.

1) 8mun. 15 cexk.

2) 15 cex. 8 mun

3) 9 mun. 17 cek.

4) 17 cek, 9 MuH.

5. Kakue BerecTsa OyayT pearupoBaTh MEKIy cOOO0H ¢ COMbINCH CKOPOCTHIO MIPH PABHBIX YCIOBHIX,
1) Cau H:SO.,
2) HZSO4 u Mg
3) HZSO4 u Fe
4) Ni u H:SOy4

6. Kakue (pakTopsl BIMIOT HA CKOPOCTh XHMHYUCCKOH PEAKITHH:
1) npupoja pearupyronpx BeIecTB;
2) KOHLICHTPALHS PCarupyroInX BEIIECTB;
3) Temmeparypa;
4) NpUCYTCTBHE KaTaIn3aTopa.

7 KakoBa cpeansss ckopocth xumudeckoi peakimmu A + B == 2 C, eciu HagaapHAas KOHLICHTPALUS
Bemecta A pasna 0,25 mons/i., a uepes 20 cex. — 0,10 mosp/m1.

1) 0,3 momp/n.c

6) 0,35 - 10~ momb/n.c

B) 7,5 - 107 monb/n.c

r) 0,.15 moms /n.c

8. PacTBOpCcHHE LIMHKA B COMTHON KUCIOTE OYACT 3aMEIATCS TPH:
1) yBETHMYCHNN KOHICHTPALHH KUCIOTHI
2) pa3apoOICHUN 1IUHKA,
3) HOBBILICHUH TEMIICPATYPHI
4) pa30aBICHUHN KUCIOTHI.

9. C yBenM4CHHEM JABICHUS BO3PACTACT CKOPOCTh PEAKLIU MEKIY:
1) pactBopamu HuTpaTa cepedpa U XIOpUAa HATPHS,
2) HMHKOM H COJITHON KHCIIOTORM;
3) BOAOPOAOM U KUCIOPOIOM;
4) 3THNOBEIM CIIUPTOM U HATPHUCM.

Bapuanr 2
Hucmpyryus 0ns mecmupyemuvix: 8 KAiCOOM 3a0anUU 8b10epume 0OUH NPAGUTbHBIN OMeen, 8
O1anke omeemoa 3anuuiume yuppy, COoOmeemcmeyougyio npasUILHOMY OmMeenty.

1. CxopocTh XUMHICCKOH PEaKLMU ONPEACTSICTCS VPABHCHUCM:



1) v=t/c

2Q)yv=c—t
Iv=c2-cl
4w =clt

2. Kak u3MEHHTCS CKOPOCTh PEAKLHH MPU TOPSHUH BOAOPOAA, CCIH KOHLICHTPALIMY PEAr¢HTOB YBEIHIHTh
B 2 pasza

1) yBenuuurcs B 4 paza

2) yBenu4IHuTCS B 6pa3

3) yBenuuurcs B 8 pa3

4) yeemmuures B 10 pa3

3 Karanuzatopbl H3MCHSIFOT CKOPOCTh XUMHYCCKOHN PEAKLIUU B CBSI3U C TEM, UTO M3MCHSCTCS
1) Temmepatypa
2) KOHLCHTPALUS BEUICCTB
3) UHCI0 CTOJKHOBSHHM MOJICKY T,
4) yBEIUIHBACTCS AKTUBHOCTh PCArCHTOB.

4. Temnepatypusiii ko3hdunuenT pasen 3. Hauaneras ckopocts peaxkiuu 4 MoJb /11.¢
Kakosa 6yaer ckopocTh 3TOH peakiyy IpH MOBBIIEHUN TeMIepaTypsl Ha 40*C:

1) 120

2)480

3)240

4) 324 monb /a.c

5. CKOpOCTh TCTCPOTCHHOW XHUMUYCCKOW PEAKIMH TIPH YBCJIMYCHHHM MOBEPXHOCTH PEATHUPYIOLINX
BCIICCTE,

1) He u3MmeHsIeTCS

2) HE3HAYUTCIBHO U3MCHSICTCS

3) Bo3pacracT

4) CHIZKACTCAL.

6. Kakue aBa BemecTBa OyayT pearupoBaTh MEKAy cOOOM ¢ OOJBIICH CKOPOCTHIO MPH PABHBIX YCIOBHUAX:
1) Zn u H2S04
2)H2S504 uMg
3)H2S04 u Fe
4) Pb u H2504;

7.3a Bpems pasaoe 10 cek, koHIEHTpanus BeiecTsa A namerunaack ot 3,10 1o 3,05 mos/i.
VYxaxure cpeaHee 3HAUCHHE CKOPOCTH PEAKLIMH IO BEIIECTBY A

1) 0,003 mosp/n.c

2) 0,005

3) 0, 3 mMoub/1.MHuH.

4) 8,33 - 10° mMonb/1.MHH.

8. Kycouku yris B 6aHKE ¢ KHCIOPOIOM TOPAT 3HAYUTEIHHO OBICTPES. UeM B OAHKE € BO3AYXOM TaK Kak:
1) ObIcTpOTA TOPEHUS YIS 3aBUCHUT OT IPUPOIBI PEArUpyIOMNX BEIICCTE;
2) KOHLCHTPALMS KUCIOPOAa ObLiia OOMBIION;
3) KHCITOPOX OAACPKUBACT TOPCHHIE;,
4) KHCIOPO TKEICE BO3AyXA.

9. CxopocTh XMMHYCCKOH PEAKIHMH MEKIAY LHUHKOM (B IpaHyjiaXx) U PacTBOPOM CEPHON KHCIOTHI HE
3aBUCHT OT;

1) kOHICHTpALIMK CEPHOM KUCIOTHI,

2) pasMepa rpaHyJI [UHKa,

3) naBncHUS,

4) TemmepaTypsl.



Oo0parumbie u HeoOpaTuMbIe peakuuu, Xumu4eckoe pasuosecue (Pazaen 2)

Bapmuanr 1
Hucmpyryus 0ns mecmupyemuvix: 8 KAiCOOM 3a0anUU 8b10epume 0OUH NPAGUTbHBIN OMeen, 8
O1anke omeemoa 3anuuiume yuppy, COOMeemcmeyouyio npasUILHOMY OmMeeny.

1. Kakas u3 npuBeAHHBIX peakiiuii Oy aeT 00paTUMOi:

1) AgNO3 + NaCl —

2) K2S04 + BaCI2 —

3) Na2S04 + KCI —

4) Fe(NO3)2 + NaOH —
2. B kakoM HanpaBICHUH CMECTUTCS paBHOBecHe mporecca N2 + 3 H2 == 2NH3 + Q
[PH BHECCHUH B CUCTEMY KATaIM3aTOPA;

1) BrpaBo

2) BICBO

3) HE CMECTHUTCSL.

3. Xumuueckoe pasuosecue B cucteme C3H6 (r.)) + H2 (r) «» C3HS8 (r) + Q
CMEIIACTCS B CTOPOHY UCXOMHBIX BEINCCTB TPU:

1) yBemMYCHUN KOHIICHTPALIUK BOAOPOIA,

2) MOBBILIICHUH JABICHUS,

3) NMOBBIIICHUN TSMIICPATYPHI,

4) UCTOIP30BAHUH KATAIU3ATOPA.

4. U3McHEHUE AaBACHUS CMCIIACT PABHOBECCHUC B CHCTEMC!
1) N2 + O= 2NO
2) S+ 0= SO
3) 2Hz + O2 =2H20
4) CO=C + 0,

5. B kakyr0 CTOPOHY CMECTHTCS paBHOBecue B peakuumu 2A(t) + B (k)= 2C(r) + [ (k) + Q
€CJIM JAaBJICHUC MOBBICUTD, TEMIICPATYPY MOHU3UTS!

1) BaeBO,.BNEBO

2)BIICBO,BIPABO

3) BopaBo. BIEBO

4) BpaBo, BIPABO.

6. B xaxoM HampasneHnn cMectutcs pasHoBecue B peakiun 2HBr == H; + Br, — Q
TIPH YBEJIMYICHUH KOHIICHTPAMH BOIOPOAA:

1) BrpaBo;

2) BICBO

3) HE CMECTHUTCSL.

7 Kak nosiusiet Ha cocTosiHue pasHoBecus peakipu SO2 + %2 02 == SO2 + 99k /1x.
MOHIKCHUE TEMIICPATYPHI

1) paBHOBECHE HE CMECTHTCS,

2) paBHOBECHE CMECTHUTCS BIPABO,

3) paBHOBECHE CMECTHUTCS BICBO?

8. JleticTBreM Kakux (PAKTOPOB MOXKHO CMECTHTH BIIPABO PABHOBECHE MPOLIECCa
H20 + CO2 =H2C03 + Q

1) nepemernBanueM

2) NOHIKCHUEM TEMITEPaTy PhI



3) NOHMKCHHUEM JABJICHUS
4) ymenpieHuem koueHTparpu CO2.

Bapuanr 2
Hucmpyryus 0ns mecmupyemuvix: 8 KAiCOOM 3a0anUU 8b10epume 0OUH NPAGUTbHBIN OMeen, 8
O1anke omeemoa 3anuuiume yuppy, COoOmeemcmeyougyio npasUILHOMY OmMeenty.

1. Peakiust XJi0puaa HaTpUsi C HUTPATOM cepedpa B pacTBOPE MPOTEKAET A0 KOHIIA, TOTOMY YTO:
1) ucxomHbIE BEIECTBA OTHOCSTCS K COJISIM,
2) xynopun cepedpa HE pacTBOPSETCS B BOAE,
3) noHBI HaTpUs U cepedpa NUMEIOT OJJMHAKOBBIH MOJIOKUTEIbHBIN 3aps,
4) UCXONHBIE BEIECTBA — CHIIbHBIE SJICKTPOIIUTHI

2. Kakne (pakTopbl MOTYT CMECTHTh PABHOBECHE MPOLIECCa BIPABO:
CH4 + H2Opap ++ CO +3H2-Q

1) noBbIIIEHUE NaBJICHUS,

2) NOBBIIIEHUE TEMIIEPATY PbI,

3) UCTIONBb30BaHME KAaTAIN3aTOPa,

4) NOHW)KEHUE TaBJICHUS,

3. JI1s yBeNnU4YeHNUs BbIXOJa aMMHAaKa 10 YPaBHEHUIO PEAKLUU
N2 + 3H2 = 2 NH3 + Q HeoOX0nuMO OJHOBPEMEHHO:
1) NOBBICHTB TEMITEPATYPY, IOHU3UTH IABJICHUE,
2) NOBBICHTD IaBJICHHUE, IIOHU3UTh TEMIIEPATY Py,
3) IOBBICUTH 1aBJICHUE U TEMIIEPATYy Py,
4) NOHM3UTH IABJICHUE U TEMIIEPATy Py,

4. JIns kakux U3 MPUBCACHHBIX MPOLICCCOB YMCHBIICHAC JABJCHUS CMCINACT PABHOBCCHE BITPABO.
1) FeO + CO ==Fe + CO2
2) CO2+C=2CO
3) CaCO3 = Ca0 + CO2
4) N2 + 3H2 == 2NH3

5. B xakoii cHCTEME XUMHYCCKOES PABHOBECHE CMECCTHTCSA B OJHY M TY JKE CTOPOHY Kak TIPH MOBBIICHHM
JABJICHUS, TaK W TIPH TIOHMKCHHUH TCMIICPATYPHI?

I)N2 (r)+3H2 (r.)) <> 2NH3 (r)+Q ;

2)N2(r)+02(r) < 2NO(r)-Q;

3) C2H2 (r.)) & 2C(B)+H2 (r))-Q ;

4)H2 (r) +CI2 (r) < 2HCI (r) + Q.

6. g xakux peaknuil YBEIUUICHHC TCMICPATYPHl CMCIIACT PABHOBCCHC BIICBO:
DN2+02=2N0O-Q
2)2NH3 =N2+3H2-Q
3) 2H2 + 02 ==2H20
4)CaO + CO2 = CaCO3 +Q

7. Kak BIUSIOT KATATU3ATOPBl HA CMEIICHUE XUMHUICCKOTO PABHOBECHS,
1) BausiroT, HO ¢1ab0
2) YBCIUYHBAIOT BBIXOA MPOAYKTA
3) HC BIUSIOT
4) kaTaau3aTOPhl CMEINAKOT PABHOBECHS BITPABO, & HHITHMOUTOPHI --- BIICBO.

8. Jma kaxoi w3 MPUBCACHHBIX PCAKIME VBCIUUCHHUC KOHICHTPAIIUH BOJOPOAA CMCINACT PABHOBCCHUC
BJICBO:
1) N2 + 3H2 == 2NH3 ;



2) 2NH3 == N2 + 3H2:
3) 2H2 + 02 ==== 2 H20:
4) FeO + H2 == Fe + H20;

®opma Kputepuu oueHku
TEKyLIero NOBJIETBOPUTEND | HEYIOOBJIETBO-
KOH}”IFpOJ'Iﬂ OTIMIHO xopoto ’ HO P gHTeano
Tectuposa | ['mybokoe 3HaHue Xopouiee Henocrarounoe | OOyuarommuiics
HHUE tembl, 91-100% MMOHUMAaHUE TEMBI, IMOHNMAaHHE HE YCBOWJI TEMY,
MIPaBUIILHO 90-71% npaBuibHO Tembl, 70-51% meHee 50%
BBITIOJIHEHHBIX BBITIOJTHEHHBIX MPaBUIIbHO MPaBUIIbHO
3a4aHUN 3a1aHui BBITIOJIHCHHBIX BBITIOJTHEHHBIX
3a4aHUN 3a4aHuN

2.5 KoMnuiekT 3a0aHuid AJ151 NPOBeAeHHs] KOHTPOJILHBIX padoT

KonTponbHast padora siBisiercss pyOeKHBIM 3TanoM KOHTPOJISI OCBOCHUS JTHUCLUTUTUHBL.
3amaHust KOHTPOJIbHOH padoThl MOJDKHBI BKIFOYATh IPOBEPKY TEOPETUYECKHX 3HAHUHA U
NPaKTUYECKUX HaBBIKOB. KOHTpONBbHAS paboTa MPOBOMUTCS 1O MHAWBHAYAJIHHBIM 3aJaHUSM Ha
ayIUTOPHOM 3aHATHH. Popma MPOBEAEHHUS MOKET ObITh PA3JINYHON B 3aBUCUMOCTH OT 00BeMa U
CONIEpKaHUsI U3y4aeMOM TEMbI. Pa3BEPHYTBbIE OTBETbl HAa TEOPETUYECKHE BOIPOCHI, pPELIEHUE
pacUeTHBIX 3a7a4, TECTOBBIE 3aaHUs U OP.

Tema 1.2. KonmmuectBenHbli aHanu3. [lonsiTue 0 pu3HKo-XxUMHYECKHX
METO0AAaX aHAJIH3A.
Koumponvnaa paboma. Kauecmeennlii u KoiuuecmeeHH bl AHAIU3

1. CocTaBUTh CXE€MY XOJa aHAJIN3a CMECU CYyXHUX COJIEH. 3alUILINTe MOCae0BaTeIbHOCTh Bammux
IOEeWCTBUH, COCTABbTE HEOOXOANMBIEC YPABHEHHS PEAKIINH, YKAKUTE MPU3HAKU 3TUX PEAKIIHH.

Bapuant 1 | cynbdara amroMuHUS 1 KapOOHATA HATPUS

Bapuant 2 | kapOoHaTa HaTPHsI U XJIOPHIA KAJIBIIUS

Bapuant 3 | docdarta HaTpus v XJ0pUAa Kaaus

Bapuanr 4 amerarta CBUHLA U XJOPUAA AMMOHHUS

Bapuant 5 | cynbpdara xpoma u xsopuaa xenesa ) (111)

BapuanT 6 | anerara cepebpa U XJI0OpHAa AMMOHHMS

Bapuant 7 | cynbpdara menu (1) u Opomuna kamust

BapuanT 8 | HUTpaTa HUKeNs U cyibdara HaTpHs

2. Bemoanute HGO6XOI[I/IMbIe PacUE€ThI MO SKCIIEPUMECHTAJIBHO ITOJTYYCHHBIM JaAHHBIM.

Bapuanr 1 | Ha Heirpanuzammo oOpasua 3arps3HeHHOH comel  (HaBecka B 0,2648 r)
uspacxonosaHo 24,45 mu 0,197 1 pactsopa HCI? Haiinure MaccoByro o0
(%) xapbonara Hatpus Na,COs

BapuanT 2 | Ha TuTpoBaHMe pacTBOpa CEpPHOH KHCJIOTHI H3pacxomosaHo 15,15 cm®
pacTsopa enkoro Hatpa ¢ T(NaOH/H2804) = 0,004904 r/cm®. Haiitu maccy
CEPHOM KHUCJIOThI B pACTBOPE

Bapuant 3 | Ha Tutposanue 40 cM® pacTBOpa COMAHOH KMCIOTHI ¢ THTpoM 0,003512 r/em®
uspacxomosano 21,12 cm® pacTtsopa ruapokcupa Hatpus. Ompemenuts T

(NaOH/HCI) u T(NaOH/H,SOy)




Bapuant 4 | Ha turposanme 10 cm® 0,1 H pacTBOpa CONSHOIN KMCIOTHI TIOTPeOOBANOCh 8

w1 pactBopa ruapokcuaa Hatpusi. Havitu T (NaOH) u T (NaOH/HBr)

Bapuant 5 | Ha TutpoBanume pactBopa, comepxamero 1,2250 r XMMHYECKH 4YHUCTON
H>C2042H,0, tpebyercs 24,1 cm® pactBopa rumpokcuaa Hatpus. Haiitu Cn

(NaOH)

Bapuant 6 | Ha TuTpOBaHMEe pacTBOpa, COAEpIKALIEro XUMHYECKH YHCTBIH KapOoHAT
HaTpus, Tpedyerca 26 cm® 0,12 H pacTBOpa CONsHOM KucaoThl. Haiitu Maccy
Na>COs B pacTBOpE

Bapuant7 |Ha  TuTpOBaHME HAaBECKM XHUMHUYECKH YHCTOrO kapOoHaTa HaTpus
m3pacxonosaHo 17 cm® pacrsopa HCI ¢ Thomaon = 0,0080 r/em®. Haiitu
Macca HaBeCKM XHMHYECKH YHCTOro kapOoHaTa HaTpHsI

Bapuant 8 | Ha TuTpoBaHHe pacTBOpa CepHO KHCIOTHI Tpedyerca 17 cm® rumpokcuaa
Hatpus ¢ Tutpom 0,004614 r/cm’. Haiitu maccy H2SO4 B pacTBope.

Tema 2.3 XumMmHnueckass KHHETHKA U KATAJIHU3.

OcHoBbl pusznueckoii xumnu. Pacreopsl. Tepmoaunamuka, XumMuueckasi KHHeTHKA

Bapuanr 1
1. Onpenenure sHTanbnuio xumudeckoi peakiuu: C3Hs + Oz — CO2 + H20
Onpenenure, sIBJSIETCS TN JaHHAS PEAKIIUS SK30TEPMUUECKOM.
2. Kakoit 00beM kuciopoaa ObLT 3aTPadeHo, €CJIM B XOA€ TOPEHUs MpornaHa Beigenuiocs 2400
k/I>x TernoTsl?
3. Onpenenure, npu kako remmneparype peakuust  ZnO + Al — Al203 + Zn
MOXET TMpPOTeKaTh CaMONpPOW3BOJbHO. IIpm pacdere HEOOXOAMMO HCIIONB30BATh IOHSTHE
sHeprun I nbdca
4. Ha cKOJIBKO rpasycoB HEOOXOAUMO MOBBICUTh TEMIEPATY Py MPOBEAEHHS PEAKIIIH, YTOObI OHA
NOJIHOCTBIO 3aBepiuniachk B Tedenne 30 cexkyHn? Ilpu temmepatype 30°C Bpems mpoTeKaHHs
peakuuu 32 MUHYTBI, TEMITEPaTypHBIA K03(hPHULHEHT peakunu 2.
5. YKaxxuTe yCIOBHSI CMEILICHHS XMMHUYECKOrO PaBHOBECHS BIIPaBO (TOJIyu€HHE MPOAYKTOB
peakuun) B peakuu: SO2r) + 02 © SO3 () + Q
6. B Boge obwvemom 200 mn pactBopmim 10 1 (Hy.) 6pomoBonopona. Onpenennre MacCOBYIO
o0 OpOMOBOIOPOAHON KHCIIOTBI B PAacTBOPE, MOJSIPHYIO M HOPMAaJbHYI KOHLEHTPALIUIO
noJiyueHHoro pactsopa. [lmotHocTs pacTBopa 1,04 r/mi.
7.Cmemmanu 40 T pacTBopa ¢ MaccoBoit gosieit menouu 20% u 120 r pacTBopa ¢ MaccoBO# gonei

menoun 2%. Onpenennure MacCOBYIO JIOJIIO LIENOYH B [TOJyYEHHOM PacTBOpE.

8. Uemy paBen pH cmecu (OydepHoro pacreopa), ecnu k 2 .7 Bomel mpubasieHo 17 ¢
MypaBbHHO kucnots 1 1,7 2 popmuara kamusa? Kn (HCOOH) = 1,78 -1071°

9. Beimazer 1 0caAoK XJIOPUIa CBHHLIA NIPH CMELINBAHUN PABHBIX 0OBEMOB PACTBOPOB HUTpATA
CBHHIA U xJopuaa HaTpus, i koTopsix C(Pb(NO3)2) = 0,1 more/n m C(NaCl) =

0,1 monw/n?

Bapuanrt 2
1. Onpenenure sHTanbnuio xumuueckoi peakiuu: Fe + H2O — F304 + Hz
Onpenenure, sBISIETCS TN JaHHAS PeaKIUs SHAOTEPMHUUECKOH.
2. Kakoit 00beM Bomopoza Beimesiercs (H.y.), ecliu B XoAe peakuuu Obuio 3arpadeHo 170 k/[x
TETUIOTHI?
3. Onpenenure, MOXKET JIN PEAKLUS MMPOTEKATh CAMOIPOU3BOIBHO 1pH 150°C
CesHs + O2 — C + H20 () IIpu pacyere HeoOXOQUMO UCIIONB30BATh MOHsSTHE SHepruu [ nbdca.
4. 3anumure 3aKOH JNEHCTBYIOLIMX Macc Ui NMpsAMOH W OOpaTHOH peakiuu pPaBHOBECHOTO
npouecca CuO (p+ NH3 © Cu+ N2 + H20
Bo ckonpko pa3 U3MEHHUTCS CKOPOCTb MPSMOM peakuMMu IPU YBEJIWYEHHUHU KOHLEHTpaLuu



HCXOJIHBIX BEIECTB B 3 pa3a’
5.Vkaxure, B KaKyl0 CTOPOHY CMECTUTCSI XMMHUYECKOE PABHOBECUE B PEAKLIMU

C2Hs0H vy HCl ¢y & C2HsCl v+ H20 (1) - Q
IPU a) YBEIHMUYEHUH TeMIepaTypbl, 0) IpH yBEIUYSHUH KOHLEHTPAIMH XJIOPOBOIOPO/A, B) MPHU
YMEHBIIEHUU JaBJICHMUSI.
6. B 300 mn Bomel pactBopunu 4,6 r cyxoro ruapoxcuna kanus. IInoTHOCTE mosgy4deHHOro
pacteopa 1,1 r/mn. Omnpenenure MacCOBYHO [OJO INEJIOYHM B PacTBOpPE, MOJSIPHYIO U
HOpPMAJIbHYIO KOHLIEHTPALIUIO pacTBopa.
7. K 500 r pactBOpa CepHOM KUCIOTHI C MacCCOBOM foiel BemecTsa 3% npummin 700 M1 BOABL
PaccuuTaiitTe MaCCOBYIO HOJIIO KUCJIOTHI B MOJYUYEHHOM PACTBOPE.
8. PaccuuTaiiTe KOHIEHTpaLMIO HOHOB Bomopona u pH pactBopa, comepskamuero 3 21 OopHOU
kucnotel. KoHcTaHTa aucconuanuvi OOPHOM KHUCJIOTHI IO TEPBOH CTYMEHU COCTaBIISIET
5,75 -1071°.
9. BBUUCINUTD PacTBOPUMOCTD CyJIb(pHIa CBUHIIA B MOJIAIX HA JIUTP U B rPaMMax Ha JIUTP 1O €ro
npoussenenuro pactsopumocta (TP = 1,59 - 10%).

Bapuanrt 3

1. Onpenenure >rTaNBINI0 XUMUYecKOH peakun Mg + HCI o) — MgClz ) + H2
Onpenenure, sIBJSIETCS TN JaHHAS PEAKIIUS SK30TEPMUUECKOM.
2 Kakoit obbeM Bomopona Bbimemwuics (H.Y.), €CH B XOAe peakiuu Bbimemmioch 240 k/[x
TETUIOTHI?
3. Onpenenure, npu kakoit rtemneparype peakiusi CsHs + HNO3 — CeHsNO2 + H20
MOXET TMpPOTeKaTh CaMONpPOW3BOJbHO. IIpm pacdere HEOOXOAMMO HCIIONB30BATh IOHSTHE
sHeprun I nbdca
4. Ha cKOJIBKO rpasycoB HEOOXOAUMO MOBBICUTh TEMIEPATY Py MPOBEAEHHS PEAKIIIH, YTOObI OHA
MOJIHOCTBIO 3aBepunmiack B TeueHue 120 cexynn? Ilpu temneparype 30°C Bpemst mpoTekaHHs
peakuuu 32 MUHYTBI, TEMITEPaTypHBIA K03(hPHULHEHT peakunu 2.
5.YKaxuTe yCIIOBUS CMEINEHUS XUMHYECKOTO PaBHOBECHs BNPaBO (TOJy4YEHHE NPOIYKTOB
peakuuu) B peakuu: SO3 e + H20 or) — H2S04 (k)
6. B Bome oOvemom 280 mut pacTBopmim 26 1 (Hy.) amMuaka . Onpeneanure MacCOBYIO JIOJIO
aMMHuaka B pacTBOpE, MOJSIPHYI0 M HOPMAJbHYH KOHIIEHTPALUIO IOJY4YE€HHOTO pacTBoOpa.
ITnotHOCTH pacteopa 1,08 r/mi.
7. Umeetcs 60 r pacTBOpa MOBapeHHOMN cojiu ¢ MaccoBoi foJeil Bemectsa 15%. B aToT pactBop
BHecau 0,1 Monp mnoBapeHHON conu. Paccuuraiite MacCOoByHO OO0 COJMH B IOJYYEHHOM
pacTBope.
8. Berumciute pH Oydeproro pacrtBopa, comepxkamero 0,1 M ammuaka u 0,2 M xmnopuna
ammonus (Ky (NHz) = 6,3 - 107)
9. nsd OTKpBHITHUS HOHOB CBHHLA K HCIIBITYEMOMY pPacTBOPY INPHJIMBAIOT PaBHBbIH 00beM
pactBopa mommna kamms, ans koroporo C(KI) = 0,5 wmons/n. Ilpm kakoli MHUHHMAJIbHOM
KOHLIEHTPALUH (MO/16/1) NIOHOB CBHHLIA MOXXHO PAaCCUMUTHIBATH HA TOSBJICHHE OCaaKa HOIAUNA
csunna (ITIP(PbI2) = 1,1-10-9)?

Bapuant 4
1. Onpenenute suTanbmuo xumudeckont peakqun NH3z + Oz — N2 + H20 )
Onpenenure, sBISIETCS TN JaHHAS PeaKIUs SHAOTEPMHUUECKOH.
2. Kakoii obveM kucnopoaa 3arpadeH (H.y.), €CIM B XOJA€ PEAKIWH HW3MEHEHHUE TETUIOThI
coctaBmio 620 k/Ix?
3. Onpenenure, MOXKET JIN PEAKLUS MMPOTEKATh CAMOIPOU3BOIBHO pH 300°C
FeS + Oz — Fe203 + SOz 1 Ipu pacuere HeOOXOOMMO HCIIONB30BaTh MOHATHE SHepruu [ mdbca.
4. 3anumure 3aKOH JNEHCTBYIOLIMX Macc Ui NMpsAMOH W OOpaTHOH peakiuu pPaBHOBECHOTO
mpouecca C4Hio+ Oz & COz + H20
Bo ckonpko pa3 U3MEHHUTCS CKOPOCTb MPSMOM peakuMMu IPU YBEJIWYEHHUHU KOHLEHTpaLuu
HCXOJIHBIX BEIIECTB B 2 pa3a’



5. Vkaxure, B KaKyl0 CTOPOHY CMECTUTCSI PABHOBECHE B CUCTEME

N20s ) + H20 i) © HNOs () +Q

OpU a) YMEHBIICHHH TEMIIepPaTypbl, 0) MPU yBEIMUEHUH KOHIEHTPALUN a30THOH KHUCIOTHI, B)
NIPYU YMEHBIIECHUH JaBJICHUS B CUCTEME?

6. B 150 mu Boxs! pacteopuiu 0,6 T Cyxoro noauaa kanus. 1110THOCTE MOMy4E€HHOrO pacTBopa
1,1 r/mn. Omnpenmenute MacCOBYKO [OJIKO COJNM B pAacTBOPE, MOJSIPHYIO W HOPMAJIBHYIO
KOHIIEHTPALUIO PAaCTBOPA.

7. Cmemanu 50 r 80% -ro pacteopa stunoBoro crniupta u 400 M Bogsl. Onpenennte MacCOBYIO
TOJIIO CIIUPTa B pa30aBI€HHOM PacTBOpE.

8 Ompenemure pH pactBopa 0,001 M  xjopuoBatuctrodi kuciotel HCIO. Koncranra
muccomuaruu HCIO cocrasmsier 5 - 1078,

9. BeryucauTh pacTBOPUMOCTb TUAPOKCHA LIMHKA B IPaMMax Ha JIMTP M MOJISIX Ha JIUTP IO €ro
npom3Benenuro pactsopumoctu (ITP =7,1-1071% ).

Tema 2.5. IloBepXHOCTHBIE SIBJIEHHS
KonTtpoabHasi padora. Pusnueckasi XumMusi. ArperaTHoe COCTOsIHMe BelllecTBAa.
IToBepxHOCTHBIE SIBJICHHSI.

1lpu evinonnenuu pabomsi vibepume OOUH GAPUAHIM OMEEMA U 8bLOETUME €20.

1 Bapuanrt.
1. B kakoM arperaTHOM COCTOSTHUU MOYET HaXOIUThCS BEIIECTBO?
a) TBEPIOM 0) KUIKOM B) ra3000pa3HOM T) BO BCEX MEPEUHCIICHHBIX

2. B KakoM arperaTHOM COCTOSIHUU BEIIECTBO COXpaHseT (opMy, HO He COXpaHsieT 00bEm?
a) TBEPIOM 0) KUIKOM B) ra3000pa3HOM T') BO BCEX MEPEUHCIICHHBIX

3. Kak Ha3bIBaeTCs mpoLiece nepexoa U3 KUIKOro COCTOSIHUS B ra3oo0pasHoe?
a) TUTaBJICHNE 0) KpucTaTU3aLUs B) mapooOpa3oBaHue I') UCTIapEHHE

4. Kak Ha3bIBaeTCs MPOLIECC Mepexoaa U3 ra3000pa3sHOro COCTOSIHUS B TBEPAOE, MUHYST JKUIKOE
COCTOsIHUE?
a) necyomumarus 0) KOHEeH AV B) KHIICHNE r) cyOnmumarus

5. Kax n3meHsieTcst TeMrepaTypa BeliecTBa BO BpeMsl IpOoLecca TUIABICHNUS?
a) yBEJIMYNBAETCS 0) yMeHbIIAETCSI  B) HE U3MEHSETCS I') CHauaja yBeJIMYNBaCTCS,
MOTOM yMEHbBINAETCS

6. Kak Ha3pIBaeTCsI porece napoodpa3oBaHus ¢ TOBEPXHOCTH JKUAKOCTH, MPOUCXOIAIINN TIPH
nrobo# Temnepatype?
a) UCTIapeHue 0) xumneHune B) OTBEpIECBAHHUE I') BO3TOHKA

7. Kakoii OykBoii 0003Ha4aeTcs yaeabHast TEIUIOTa CrOPaHus TOTLUINBA?
a)L 0) c B) A r)q

8. ITo kakoii hopmyJie MOKHO PaCCYUTATh KOJHMYECTBO TEIIOTHI, HEOOXOIUMOE JUTS TIABJICHHS
TeJia, B3SITOrO MPHU TeMITePATy Pe TJIaABICHUS?
a) Q=7Am 0) Q=qgm B) Q = cmAt r)Q=Lm

9. Kak HaspIBaeTcs TeMnepatypa Npyu KOTOPOU TBEPAOE BEILECTBO NEPEXOAUT B KUIKOE
COCTOsIHUE?



a) MJIaBJICHUS 0) ucnapenus B) KUTIEHUS ') KOHJIEHCAI[UU

10. Kak HazbIBaeTcs (1)I/ISI/I"IGCKa$I BCJIMYHMHA, ITOKa3bIBAIOIIasA KAKOC KOJIMYCCTBO TCIIJIOTHI
HEOOXOIUMO COODIIHUTD KUIKOMY TeNly Maccoil 1 Kr, HaXOMAIIEMYCsl TPH TEMITEPATYPE
KUTIEHHsI, YTOOBI MEPEBECTH €r0 B ra3000pa3HOe COCTOSIHUE.

a) yoeNnbHas TeIuioTa  0) yaenbHas TEIJIOTa  B) yIENbHAs TEIJIOTA  yAEIbHAs TEIIoTa
TUIABJICHHS napooOpa3oBaHuUs TOpEHHSI KOHZIEHCAIIUH

Pacuernas 3apaua. Kakoe KOIMUYECTBO TETIOTHI HEOOXOAMMO COOOLIUTH IByM KHJIOrpaMMaM
BOJIBI, B3ATHIM mpu Temrnepatype 50 °C, 4To6bI MOMHOCTBIO 3Ty BOAY MPEBPATUTH B map?

TeopeTuueckuii Bonpoc. UTo Takoe NOBEPXHOCTHOE HATsKeHHE?
Teoperuueckuii Bompoc. UYTo Ha3pIBaETCSI CMAaYMBAHUEM?

2 BapuaHT
1. B kakoM arperaTHOM COCTOSTHUM MOYET HaXOIUThCS BEIIECTBO?
a) TBEPIOM 0) KUIKOM B) ra3000pa3HOM T) BO BCEX MEPEUHCIICHHBIX

2. B kakom arperaTHOM COCTOSTHUH BEIIECTBO COXpaHseT U Gpopmy u 00bEM?
a) TBEPIOM 0) KUIKOM B) ra3000pa3HOM T') BO BCEX MEPEUHCICHHBIX

3. Kak Ha3bIBaeTCs mpoLece nepexoaa u3 TBEPAOro COCTOSHUS B KUIKOE?
a) TUTaBJICHNE 0) KpuCTaTU3ALUsS B) mapooOpa3oBaHue I) UCTIApEHHE

4. Kaxk Ha3pIBaeTCsI MPOLIECC MEPexoa U3 ra3000pa3HOro COCTOSTHUS B JKHAKOE?
a) necyomumarus 0) KOHEeH AV B) KHIICHNE r) cyOnumarnus

5. Kak u3MeHsieTcs TeMIiepaTypa BeIIecTBa BO BPeMsi MPOIIecca KUITeHUsT?
a) yBEIMYNUBAETCS 0) yMEeHbIIACTCSI  B) HE U3MEHSETCS ') CHauaja yBeJIMYUBACTCS,
MOTOM yMEHBIAETCS

6. Kak Ha3pIBaeTCsl HTHTEHCUBHBIN MPOLIECC MapooOpa3oBaHMs, MPOUCXOMSALINH MTPH
OTpeAeNIEHHON TEMIIEPATYPE TIO BCEMY 00BEMY KUIKOCTH?
a) UCTIapeHue 0) xuneHune B) OTBEpIECBAHHUE I') BO3TOHKA

7. Kakoii OykBoii 0003Ha4YaeTcs yaebHasi TeIIoTa napoodpa3oBaHus?
a)L 0)c B) A r)q

8. Ilo xakoii (hopMyJie MOXKHO PaCCHUTATh KOJMYECTBO TEIUIOTHI, BRIACISIOLIEECS IPH TIOJTHOM
CrOpaHUHU TOTINBA?

a) Q=7Am 0) Q=qgm B) Q = cmAt r)Q=Lm

9. Kak Ha3pIBaeTCs TEMIepaTypa pu KOTOPOH JKUAKOE BEIECTBO MEPEXOIUT B ra3000pa3Hoe
COCTOsIHUE?
a) TUTaBJICHUS 0) ncapenus B) KUIICHUS I') KOHACHCALNH

10. Kak HazbpIBaeTcs (1)I/ISI/I"IGCKa$I BCJIMYHMHA, ITOKa3bIBaArOIIasd KAKOC KOJIMYCCTBO TCIIJIOTHI
HEOOXOIUMO COODIIUTH KPUCTAJUTHIECKOMY TEJy MacCOi | KT, HaXOAsIeMyCst Ipu
TeMmepaType IJaBJEHHs, YTOObI EPEBECTH ero B JKUIK0e COCTOSIHHE,

a) yoenbHas TeruioTa  0) yaenbHas TEIJIOTa  B) yAENbHAs TEIJIOTA  yAebHAs TEIIoTa
TUIABJICHUS napoobpa3oBaHuUs TOpEHHSI KOHZIEHCAITHH



Pacuernas 3agaua. 200 rpaMM BOIAHOTO Tapa, B3aToro npu temneparype 100 °C, nepesenu B
BOMTy, B3ATYyI0 mpu Temmepatype 20 °C. Kakoe KOJTHYeCTBO TEMIOTh! PU 3TUX MPOIIECCax BOAA U

nap nepeaaju OKpy»Karoliei cpene?

Teoperuueckuii Bonmpoc. UTo Takoe KanmuJUSIPHBIE SIBJICHUS
Teoperuueckuii Bompoc. YTo Ha3pIBaeTCSI CMAaYMBAHUEM?

Kputepuu oueHkH 0cBoeHUs1 AUCUMILIMHBI HA 3TaNe NPOBeJeHHs
KOHTPOJIbHOI1 padoThI

OLCHKY 10 JUCIIUATIIAHE

OT1nuuso

Xoporo

VY noBacTBopu-
TCTBHO

Heyaosnersopu-
TEIBHO

TAHUE BBITIOJTHEHO
TIOJIHOCTBIO U
NPaBUIBHO, MOTYT
OBITH Oy IIEHBI
HE3HAYUTENbHbIE
OmHOKH TpU
BBITTOJIHEHUH
PacUYETHBIX 3aJaHHUIA,
HE TMTOBJICKIIHE K
HCKaKEHHIO
pe3yJbTaTa,

TaHKWEC BBIIMOJIHCHO

MOJIHOCTBIO C
HE3HAYUTENbHbIMU
omnOKaMu, KOTOpbIE
HE MOIJIU UCKa3UTh
MOJTy YeHHBIN
pe3ynbTat (He
YUTEHBI €IUHULIBI
U3MEepeHus,
JIOTUYECKHN
MOPSZOK
BBITIOJTHEHUS
OEeHWCTBUH),

33JAHUE BBHIIOTHEHO
HE TIOJIHOCTBIO (HE
menee 50% obmmero
3a1aHHS) WIH CO
SHAYUTCIbHBIMH
OIIHOKAMH,
TIOBJICKIIUMH ITOJTHOC
HCKKCHHUE
pesyabTara;

3aIaHHC BBHITIOTHCHO
meHnee, yem Ha 50% ot
oObeMa 3a0aHM, K
BBITIOJTHCHHIO HE
TPUCTYTIAITH.




3 KoMILIEKT OLIEHOYHBIX CPEACTB M0 (POPMAM NPOMEKYTOYHOI0 KOHTPOJISI
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TeopeTuyeckne BONPOCHI AJIs1 NOBTOPEHUS MATEPHAJIA U MOATOTOBKH K
angdepeHIUPOBAHHOMY 3a4eTy

IIpenmer, 3anaun, MmeToapl XUMUHU. OCHOBHbBIE 3aKOHBI XUMUU.

3HaueHNe 3HAHWH aHAJIUTHYECKOH, (PH3UUECKOH U KOJUIOMJHONW XUMHUH I TEXHOJIOTHH
MIPUTOTOBJICHUS TUIIH, TOBAPOBEAECHUS IPOJOBOJIBCTBEHHBIX TOBAPOB.

SABnenue aMpOTEPHOCTH C TOYKM 3PEHHUs] pa3pbiBa MOJSIPHOCTH CBA3M U COCTaBa
TUPATUPOBAHHBIX KOMIUIEKCHBIX COEAWHEHUN KaK JOHOPOB M aKLENTOPOB KAaTHOHOB
BOZOPOAA.

KommnexkcHble coenuHeHus. CTpyKkTypa, HOMEHKJAaTypa, KOHCTaHTa YCTOHYMBOCTH
KOMILUIEKCHOTO HOHAa. OCHOBHBIE CIMOCOOBI TOJIyYEHHUs] KOMIUIEKCHBIX COEIUHEHHI.
Obnactu npuMeHEeHHUsI.

OkBUBajeHT BeulecTBa. PacueT »HKBHUBaJeHTA U SKBUBAJEHTHON MAacChl CIIOXKHOIO
BEIECTBA, OKHUCIUTEJIEH 1 BOCCTAHOBUTEIEH.

Knaccupukaums XUMHYECKUX PeakLfii B HEOPraHMYECKOW U OPraHMYECKONH XUMUHL.
3aKOHbI XMMHUYECKONH KMHETUKU U Karanu3a. [IoHsATHE CKOPOCTH XUMHUYECKON peakiuu.
Bnusinne BHeImHUX (PakTOPOB HA U3MEHEHNE CKOPOCTh XUMHUYECKOH PEaKLIUH.
Obpatumble u HeoOpaTumble peakuud. lIOHATHE XWMHUYECKOTO JWHAMHYECKOTO
paBHOBecHs. CMeleHne paBHOBECHS MO/ AeHCTBHEM BHELTHHUX (PaKTOPOB.

PactBopbl snextponuroB. IloHsatne snexkTponauTudeckoil aucconuanuu. CTemneHb,
KOHCTaHTa auccouuanuy. B3anMHOe BIMsHME HOHOB B PAacTBOPAxX JJEKTPOJIUTOB.
Honnas cuna pactsopa.

PactBopb! HEanekTpoauToB. [loHATHE OCMOCa, OCMOTHYECKOTO JaBJIeHUsl. 3aKOHbI Pays.
Kpuockonmnueckas v 30y ITHOCKONMYECKasi TOCTOSTHHBIE.

IIpousBenenne pacTBOPUMOCTH. YCJIOBHE TOSIBJICHHS OcCaiaka B pactBope. Bridop
IpyINIIOBOIO PEaKTHUBA, OCHOBAHHBIN HA MOHATUU MPOU3BEIECHUS PACTBOPUMOCTH.
Honnoe npoussenenue Bonbl. [lonstus pH pactBopa. CiocoObl onpeaeneHus U pacdera
pH. BydepHrbie pacTBOpPBI, HX HCIIONB30BAHHUE B MHUIIEBONH TEXHOJIOTHH.

. Ilpenmer, 3amauu, METOAbI AHATUTUYECKON XUMUHU.
14.

IToHsiTHE Ka4eCTBEHHOIO U KOJHYECTBEHHOIO aHANIN3a, (PU3MKO-XUMHUYECKUX METOIOB
aHanu3a. OCHOBHbBIE METObI, UCIIOIb3yEMbIE B AHATUTUYECKON XUMUH.
KucnorHo-1menounas kinaccupukanus KaTHoHOB. [IoHsTHE TPy NIIOBOTO peakTHBA.
IlonsaTne cucremHoro u papoOHOro ananmsa. Ilomroroska BelmlecTBa K AaHAIU3Y,
NEPBUYHOE UCCIE0BAHUE HEU3BECTHOIO BELIECTBA.

Cucremarnueckuil aHaiau3 KaTUOHOB | — VI aHanuTHYECKUX Iy KaTHOHOB.
Knaccupukauus annonos. I'pynmoseie peakTusbl Ha aHuoHb! 1, 1L 11l aHanuTudeckux
rpymnIlL.

I'paBumerpuueckuii ananu3. OCHOBHBIE OIEpallMd T'PAaBUMETPUUYECKOrO aHaju3a.
TpeboBanust k OCaKAEHHON (HopMe U rPaBUMETPUIECKOH (popMe mpu rpaBUMETPHUECKOM
aHause.

[IpaBuna paboTHI ¢ AaHATUTHUECKUMH BECAMHL.

. Tutpumerpuueckuil aHanus. IloHsATHE CTaHmapTHOrO pacTBopa, TUTpaHTa. MeTroabl

TUTPUMETPUUECKOTO aHAIN3a. KUCJIOTHO-OCHOBHOE, OKUCIUTEIbHO-BOCCTAHOBUTEIIBLHOE,
OCaJUTeNbHOE TUTPOBaHue. MHAUKATOPBHL.

KpuBble THTpPOBaHHS TNpPH KHCIOTHO-OCHOBHOM TUTpoBaHMH. [lpuHmmm mnoxbopa
WHAUKATOPOB.

. OCHOBHBIE TIOHATUSA TCPMOAUHAMHUKHA. CUCTEMA, MapPaMETPbl COCTOAHUA CUCTEMbI, BUbI

npoueccoB. TepMoxuMus, TEPMOXUMUYECKUE YPABHEHMUSI.
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ITepBbIii 3aKOH TepMOAMHAMHKH, Teruiota, padora. Ilonstue sHranbnuu. 3akoH ['ecca.
Hcnonb3oBanue ciencTsus U3 3akoHa ['ecca mist onpenesieHus SHTaNbIUMY XUMHUECKON
peaxkuuu.

Bropoii 3akon TepmonnHamuku. [Torsitue saTponuu. DHeprus [ mO6ca. XapakrepucTika
peaxLuii, IPOTEeKAOIUX COMOIIPOU3BOJIBHO.

IToBepxHocTHOe HaTspkeHue. IloBepxHOCTHO-akTHBHBIE BemnecTBa (IIAB) u mx ponp B
TEXHOJIOTUU TPOAyKUMHU oOmecTBeHHOro nutanusa. [unpodoOHble n ruapoduibHbIE
nosepxHOCTH. [ToHSITHE MYy IbraToOpoB, MeHOOOpa3oBaTeNeH.

CriocoObl  BbIpaKeHHsI KOHIIEHTPALIMM pAcTBOPOB. MaccoBasi AOJsS PacTBOPEHHOTO
BELIECTBA, MOJIIpHAs, HOpMajbHas KOHLIEHTpPAlUs PacTBOpa, MOMSUIBHOCTb pacTBOpa,
TUTP.

Xapakrtepuctuka mpouecca ancopbuuu. Ilonstue abcopOumu. AncopOuust Ha
MOBEPXHOCTH PacTBOpP-ra3. AACOpOIMs ra30oB M JKUAKOCTEH TBEPIbIMH aJCOPOEHTaMH.
I'unpodunbhbie U runpodoOHbIE MPOLIECCHI.

ITonsiTne © aucnepcHbIX cUcTeMax. JlucmepcHble CHCTEMBI, HX KiaccupuKauus,
npuMepsl. 3HaueHHe KOJUIOMAHONW XHUMHHU AN TEXHOJIOTMU IMPUTOTOBJIEHUs MULIEBOU
MPOAYKLHH.

XapaxkTepucTuka AUCIEPCHBIX CHCTEM IO CTENEHW [UCIEPCHOCTH, IO arperaTHOMy
COCTOSTHUIO TUCTIEPCHOMN (pa3bl U TUCTIEPCHOHHOMN cpenbl. KononaHble pacTBOPSL
YcroluuBoCTh W Koaryjsinus  3osied.  PakTophl, BAUSIOIIHWE HAa KOATyJALMIO.
ONeKTPOKUHETUYECKHE,  ONTHUYECKHE,  MOJEKYJAPHO-KUHETUYECKHe CBOICTBa
KOJUIOMJTHBIX PacTBOPOB.

I'pyOonucnepcHble CHCTEMBL. 3MYJIbCHUH, TEHbI, MOPOIIKH, MacThl. XapaKTEPHCTHKA
MUILEBbIX IPOAYKTOB, OTHOCAIIMXCS K ’TUM CUCTEMaM.

Kupsl, Oenky, yriaeBoapl — BaXKHEHIINE OPTaHUYECKHE BELIECTBA MUIIEBLIX MPOIYKTOB.
U3meHeHNe XKUPOB, YIIIEBOJOB U OEJNKOB B IPOLIECCAX TEXHOJIOTHYECKOH 00padoTku
MUILEBBIX POIYKTOB.

Habyxanue u pactBopenue nommmepoB. Ctyaau. X XapakTepuCTHKa M CBOWCTBA,
METO/IbI [TOJIyU€HUs, CHHEPE3UC CTyJHEN.

HpaKanecmne 3aJaHud JJiF IOBTOPCHUA MaATEPpHUAJIa U MOATOTOBKH K
AuppepeHIPOBAHHOMY 3a4€Ta

Beruncnure  KOHCTaHTY — aucconmanuu  ciaboil  OZHOOCHOBHOH — KHCIOTBI,  €CIIH
npurotosineH 0,01 M pacTBop 3TOH KHMCIOTBIL, a CTENEHb NMCCOLMALUMA COCTABJISIET
0,05%.

3anumnTe BBIPAXKEHHE 3aKOHA AEHCTBYIOIIMX MAcC ISl PEAKLHUU OKHCIICHHUS yTapHOTO
raza CO kucnoponom Bo3ayxa Oz ¢ obpasoBanuem yriekucyioro raza CO2. Bo ckonbko
pa3 yBENIMYHUTCS CKOPOCTb 3TOH peakIyM, €CU KOHLEHTpalus Kuciopopa Oyaer
yBeJIuueHa B 3 paza?

PactBopumMocTh kpemHueBoit kuciorel H2S103 mpu HEKOTOPOIi TeMrepaType COCTaBIISIET
6,9-10”° mMonb/n. Brraucaure npoussenenue pactsopumocts HaSiOs.

B pactsope comepxutcs 0, 0001 moms monos memu Cu?’ u 0,0001 momb noHos OH™.
B03MO>KHO JTH B 3TOM pacTBope obpaszosanue ocanka Cu(OH),? ITP(Cu(OH), = 8,3:10%°
Cnumu mo 1 1 pactBopos kapOonara kanust K2COs; u Hurparta kanbuust Ca(NOs3)2 ¢
paBHOI KoHUeHTpanuei 0,00001 monw/n. Bo3moxkHO jm oOpa3zoBaHHME OCaaKa, €CIH
ITP(CaC03)=3,8-10"?

CocraBbTe ypaBHEHHE OKHCIHTEIbHO-BOCCTAHOBUTEIBHONW pEAKIHH  3JEKTPOHHO-
noHHbIM MetoioM: MnSQO4 + PbO2+ H2S04 = HMnO4 + PbSO4 + H20

3anumnTe BhIpAXKEHUE U pacueTa KOHCTAHTBhI HEYCTOMYMBOCTH KOMIUIEKCHOTO HOHA,
BXOZSIIIETO B COCTaB COeANHEeHHsI TeTpaxjopkynpymara (I1) Hatpus.

IIpennoxute cxeMy aHanu3a cMecu katuonos: Fe®', Mn?', Ba?".
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Ipennoxure cxeMy aHanusa cmecu aanonos: Cl-, COs%, Br-.
[Ipennoxure cxemy ananmsa cyxoit cmecu: FeCls, NH4Cl.
[Ipemnoxkure mnOpsAAOK TpoBeAeHHUs (YHKIMOHAIBHOIO aHAJM3a CMECH JTHIJIOBOTO
CIIUPTA U STUJIEHTJIMKOJIAL.
Paccunraiire pH 0,01M pactBOopa yrosbHOW KHCJIOTBI, €CIM CTENEeHb OUCCOLMALUN
kucjothl 0,1%.
Beruncnure aHATUTHUECKUH MHOXKHUTENb JIS1 TPAaBUMETPHUECKOTO OIpenesieHus cepedpa
Ag B Buzie coequHenust AgzPOy.
W3 HaBecku BemectBa Maccoit 0,1125 1 mocie COOTBETCTBYIOIEH 00paOOTKH MOy YHITH
ocanok Mg2P207 maccoii 0,0669 r. Beraucianre maccoByto noro (8%) Maraust Mg B 3TOi
npobe.
Ilpu ompeneneHun copepkaHUsl KPUCTAJUIM3ALMOHHOM BOJABI B MEIHOM KyMOpoce
CuSO-5H20 mnonyueH mnpaktudeckuii pe3ynbtar 34,9%. Bpruucnurte abComoOTHYHO H
OTHOCHTEJIbHYIO OIINOKY U3MEPEHUs B TAHHOM SKCIIEPUMEHTE.
Hagecka xpucramnorugpara kapbonata Hatpusi NaxCOsz cocrasuna 1,0265 r. Ilocne
NPOCYIINBAHUS B CYIIMIBHOM IIKa(y B TEUEHHE JIBYX YaCOB JI0 MMOCTOSTHHOTO BECa Macca
comu okazanach 0,6465 r. Onpeaenure MacCOBYIO OO KPHUCTAJIM3ALIMOHHON BOJBI B
obpase.
Hasecka runpokcuna kxammss KOH wmaccoii 0,2435 r mepeHeceHa B MEpPHYHO KOJIOY
oopemoM 250 mu. OOveM pacTBOpa OOBEOEH N0 METKH. Paccuuraiite MOJSIPHYIO H
HOPMAJIbHYIO KOHLIEHTPALIMIO MTOJyY€HHOTO pacTBOpa.
B naboparopun umeercst 1 nmutp 20%-ro pactBopa ceproit kucnorsl H2SO4 mnoTHOCTBO
1,3 r/mi1. Berauciure MOJISIPHYIO KOHIEHTPALIUIO JAHHOTO PacTBOPA.
Hagecky maBeneBoii kuciaotel Maccoi 0,02478 r pacTBOpUIIN B MEpHOI K0j10€ 00beMOM
100 mn. PaccuumtailiTe TUTP U HOPMAJIbHYK) KOHLIEHTPALMIO MOJYYEHHOTO PacTBOpa.
IIlaBeneBas kucnora ObLIa B3siTA B BUAE AByXBOAHOTO Kpuctamioruapara C2H2042H20.
PactBop comstHOH kucnoTel oobemMoMm 10,00 mn ¢ koHueHtpamued 0,05 H TUTpOBaIH
pacTBOpOM THApOKcHAa Hatpus. TurpoBaHue MOBTOpHIH TPIoKAbBL. OOBEMBI pacTBOpa
menoun coctaswu 11,95 wmom;, 11,73 M, 12,03 M. Beruucnaute HOpMaibHYRO
KOHLIGHTpaLuio pacteopa wmeiaoun NaOH.
Paccuuraiite skBuBajent crueayromux Bemects: Ba(OH):, HizPOs4 (mpu mnonHoiA
Hedirpamzanun), Caz(PO4)2. BbluucanuTe 3KBUBAJICHTHYIO MAacCy YTOJBHOH KHCIIOTBI
H2COs.
Hcxomublili pacTBOpP CHIIBHON KHUCIOTHI mMeeT pH=2. DTOT pacTBOp TUTPYIOT clabbiM
OCHOBaHHMEM, pacTBOp kortoporo umeer pH= 9. IlocrpoiiTe kpuUBYXO THUTPOBaHUSA U
nonbepure HandoJiee ONTUMANIBHBIA UHAUKATOP JJIsI THTPOBAHMUS.
IIpu Tutposanumn ucnoaszosanuch 0,02 H pacTtBop ruapokcuna kamus u 0,05 H pacTsop
CONSTHON KHUCHOTEL. B komOy mist Turposanus nmomectin 10,00 Mi pacTBopa CONSTHON
kucinoTel. Kakoit o0beM pacTBopa rumpokcuaa Kajius OyneT 3aTpadeH Ha TUTPOBaHHeE?
Brruucnure TUTP TUAPOKCHA KaIUsl TTO COJISTHON KUCIIOTE B JAaHHOM 3KCIIEPUMEHTE.
B nabopaTtopuro mocTymuin pacTBOP YKCYCHOH KUCIOTHI B MEpHOH koide oObemom 250
mi. OOpaszeny storo pacrteopa obvemom 10,00 mm TurpoBamu 0,1 H pacTBOpOM
ruapokcuaa Hatpus. Ha Tutposanue 3atpadeHo 6,25 mi pacteopa wmenodu. Beraucaure
tutp rugpokcuna Hatpus NaOH no ykcycHoit kucnore CH3COOH. Kakosa macca
YKCYCHOMN KHMCJIOTBI, COZleprKalliasicsi B UCCIEAyEMOM pacTBope?
IIpoananusupyiiTe paBHOBECHYIO CUCTEMY
C2H50H ras + NH3 ras © CoHsNH2  + H20 a3 - Q

VYKakuTe ONTUMAaNIbHbIE YCIOBUS MONyUYEHUs IPOAYKTOB PeakLuu
Omnpenenure CTaHAAPTHOE M3MEHEHHE SHTAIBINM XUMUYeCKOH peakunn AHC peaximm
rOpeHUus1 MeTaHa, 3Hasi, 4To sHTanbnuu odpasosanust CO:2 (1), H20 (r) u CH4 (r) paBHBI
COOTBETCTBEHHO: -393,5; -241.8; -74,9 xJI>x/MOIb.
BrruucnuTe cTaHIapTHYIO SHTAIBIINI0 XUMUUYECKOH peakLuu
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28. 2Mg (1B) + CO2 (r) = 2MgO (1B) + C (rpadwur)
Ecnu satanemmun obpazosanust CO2 u MgO cootBeTcTBeHHO paBHBl -393,5 1 -601,8
k/J[x/MoITb.
Ilpu coenunennu 2,1 r >xenesa ¢ cepoil seiaensiercsa 3,77 xJlx. Paccuuraite Temiory
obpazoBanus cyibduna xenesa (I1).
IIpn nonxHOM cropanuu 3THieHa (C 0OpasoBaHUEM JKMIOKOH BOXbI) BblAemsieTcs 6226
k/lx. Haiitn oObeM BCTyNUBIIEro B peakiui0 Kuciopona (H.y.), €clid CTaHIapTHas
SHTANbNUS JAHHOU peakuuu coctasisier - 1411 x/x.
Hcnonb3yst JaHHBIE TEPMOIMHAMHUYECKUX TabmuI onpeaenure sHepruto [ mdbca peakunu
npu Temnepatype 20°C.
CoHg (r) +7/2 02(r) =2C0O2(r) +3H20 (1)
Hcnonb3yst naHHbIE TEPMOJUHAMHYECKUX Ta0HL onpenenute AS® peakiun
CsH1205s () +60; (r) =6CO: (r) + 6H20 (k)
Ucnonp3yst naHHbIE TEPMOIWHAMHYECKUX TAaOJHI ONpeneinTe, MOXKET JU JaHHas
peakuusi CaMOIPON3BOJIBHO NPOTEKaTh Npu Temmepatype 100°C
4NHs (r) +302(r) =2Nz2(r) +6H20 ()
CKONBKO TEIUIOTHI BBIACTUTCSA NpHU CxuraHuu Oenzona maccorn 20 r? Ilpu pewmennn
3ala4d  UCTMOJB3yHTE JaHHble TaONWIBl CTAHAAPTHBIX SHTAIBNHA  OOpa3oBaHUS
XUMHUYECKHUX BELIECTB.
3anuiuTe BeIpa)KeHHE 3aKOHA AEHCTBYIOLINX MAacC JJIsl peakLuu
4NH; (r) + 30, (r) =2N: (r) + 6H:0 (1)
Bo ckonpko pa3 yBeNMUYUTCS CKOPOCThb JAaHHOM peakLUUM, €Cld YBEJIUYUTb
KOHLICHTPALIUIO KUCIOpoa B 2 paza’
Bo ckonpko pa3 usmMeHHUTCs CKOpOCTh peakuuu 2A + B = 2A2B, eciu KOHLEHTpaLuro
BelllecTBAa A yBEJIWYUTD B 2 pa3a, a KOHLEHTpaLUIO BellecTsa B yMenbmuTs B 2 paza?
B cucreme CO + Cl2 = COCl; xonuentpauuo CO ysenuuwmmu ot 0,03 no 0,12 mons/i, a
KoHIeHTparuio xjopa ot 0,02 1o 0,06 mMonb/n. Bo CKONBKO pa3 yBeTHYUIIACH CKOPOCTH
3TOH peakuuu?
Konnenrpauus ncxonHoro seumecrtsa B TedeHue 20 CekyHa yMmeHblmnach ot 2,4 1o 1,6
Monbe/n. Ompenenure cpenHee 3HAYEHHE CKOPOCTH pPEaKUUU B JAHHOM HHTEpBaje
BPEMEHU.
Temmniepatypusiii  ko3pduument xumudeckoil peakuuu paseH 3. Temmneparypy
npoBeneHus peakuun ysenunanin ot 30 mo 70°C. Bo CKOJBKO pa3 yBEIMYHTCS CKOPOCTh
peakunn?
Paccuuraiite TemneparypHblii k03(puLMEHT peakuuH, €caM TNPH  YBEITUYCHUH
TeMIeparypbl xumudeckoi peakunu Ha 40°C, e€ ckopocTh Bo3pocia B 16 pas.
CKopoCcTh XUMHUYECKOH peakIiy MPH MOBbIeHuU Temmnepatypsl oT 20 1o 60°C Bo3pocna
B 28 pa3. Ilpu 20°C sta peaxiuus nporekaia 3a 14 MuHYT. 3a Kakoe BpeMs peakius
3akonunTcs npu 60°C ?
Kongutep nonmkeH NpUroTOBUTbH caxapHylo riasypb. Ha OCHOBe 3aKOHOB KHMHETHKHU
NPEIJIOKUTE ONTUMAIBHBIA CHOCO0 YBENMYEHHMS] CKOPOCTH TPUTOTOBJICHUS 3TOTO
npouecca.
Hcnonb3ys 3aKOHbI KMHETHKH, NMPEUIOXKUTE, KaK MOXHO C MaKCHMAJbHONW CKOPOCTBIO
CBapUTh KapTo(dheb.
Uepes HekoTopoe Bpemsi B cucteme 3A + B = 2C + ]| ycTaHOBUJIOCH paBHOBECHE.
PaBHOBecHbIe KOHIIEHTpaIMH BernecTs coctapn: [A] =0,03 mons/m, [B] = 0,01 mons/m;
[C]= 0,008 monw/n. Onpenenute UCXOAHBIC KOHIIEHTpPAMU BemecTs A u B.
Uepes HekoTopoe Bpemsi B cucteme 3A + B = 2C + ]| ycTaHOBUJIOCH paBHOBECHE.
PaBHOBecHbIe KOHIIEHTpaIMH BernecTs coctapn: [A] =0,03 mons/m, [B] = 0,01 mons/m;
[C] = 0,008 mons/n. Onpenenure KOHCTAHTY PABHOBECHSI B JAHHOH CHUCTEME.
IIpu HEKOTOPOU TeMIlepaType PaBHOBECHE B CUCTEME
2NO2 <> 2NO + O2
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YcranoBuioch npu creAyomux koHmeHTpamusx: [NO2] = 0,006 mons/n, [NO] = 0,024
MoJb/11. Halinure KOHCTAaHTY PaBHOBECHS M UCXOAHYIO KOHLEHTpanno NO2.
Peakuust oxucnenusi okcuaa SOz kucjaoponoMm Bo3ayxa a0 okcuaa SOz Havanach Mpu
koHIeHTpauusx SOz u Oz 0,030 monw/n u 0,025 mMons/n coorBeTcTBeHHO. K MOMEHTY
HACTyIUIeHHsT paBHOBecuss KoHueHTtpauus [SO3] = 0, 010 wmonws/n. BeraucouTh
paBHOBECHbIE KOHLIEHTPALUU UCXOAHBIX BELECTB.
BbIYucIUTh KOHCTAHTY paBHOBECHS ISt OOPATHON peaKIiu
2NO + Oz «> 2NO2
3Hasl, 4TO B coctosiHuu pasHoBecus [NO] = 0,056 monw/n; [O2] = 0,028 monb/n; [NO2]
= 0,044 monb/n. B cTopoHy Kakol peakuuu, MpsMON Wi OOpPaTHOM, CMECTHTHCS
paBHOBeCHE ITPU MOBBIIIEHUH AaBJIE€HUS B CUCTEMe?

Jns wmeirpamuzaunu 20 vt 0,1 H pacTBOpa KHCIOTHI MOTPeOOBATIOCH 8 MIT pacTBOpa
NaOH. Ckonpko rpamm NaOH conepxutcst B 1 11 3TOrO pacrsopa?
Ha nefitpanmusanuto 40 mu pactsopa menodu uspacxoposano 25 miu 0,5 H pacTBOpa
cepHolt kucioTsl. Kakoii HopMaapHOCTH pacTBop menoun? Kakoii odwem 0,5 H pacTBopa
COJISTHOU KHUCJIOTBI IOTPeOOBAICS ObI IS TOU Ke 11eNTn?
ITpu 30°C B 100 r Bome! pactBopsiercs 25 T cyabdara menu (I1). Byner mu mpu stoit
temnepatype 18% pacTBop COM HACHIILEHHBIM?
Kakoii oovem 6,0 M pacrsopa HCl Hyx)HO B34Th 1is1 mpuroroBienust 250 mu 2,5 M
pacTBOpa COJISTHOM KUCIIOTHI?
B 1 kr Boxbr pactBopeno 666 r KOH; mnorHOCTh pacTBopa pasHa 1,395 r/mu. Haiitu: a)
maccoByro nomo KOH; 6) MomsapHOCTB pacTBOpa; B) HOPMAJIBHOCTb PacTBOpa; T)
MOJIbHBIE JIOJH 1EJI0YH U BOABL.
Paccuuraiite obbembl 40%-ro u  5%-ro pacTBOPOB TJIFOKO3bI, HEOOXOAMMBIE IS
nonyuerust 200 mu 10%-ro pactsopa.
Jna oxnakaeHus MPOAYKTOB MOXHO MCIOJb30BaTh OXJAXKIAEHHBIH COJSIHOH pacTBOp.
IIpn kakoii Temmeparype OyaeT KpPHCTAJIM30BATBCS PACTBOP XJIOPHIA HATPUS,
nonydyeHHeli u3 2 g Boapl M 100 r moBapeHHOM COMM, €CIM KPUOCKOMUYECKas
MOCTOsIHHAs! 17151 BOJIbI paBHa 1,867
Ckonbko rpammoB FeCls conepskurcs B 300 mun 0,03 H pactBopa?
Paccunraiire pH cpenst B 500 mn 0,025 H pactsopa H2S04
Cwvemamun mo 500 mu 0,05 M pacteopos Ca(OH): m HBr. Ompenennre pH cpensr
00pa3oBaBIIErOCs TOCHIE B3aUMOJIEHCTBHSI PacTBOPa.
Omnpenenmure pH Oydeproro pacrsopa, npurotosiaernoro uz 100 mi 0,001 M pactsopa
ykcycHoi kucnotel 1 100 mm 0,002 M pacrBopa auerara kanus. HeoOxommmble
3HaYeHUsI KOHCTAHT BO3bMUTE U3 (PU3HKO-XUMHUUECKUX TaOJIHII.
IIpu pactBopenun 1,0 r xjopupa ammoHuss B 250 r BOABI TeMIeparypa pacTBOpa
nonmsmwiace Ha 1,8°C. OmpenenuTe SHTAIBIUIO PACTBOPEHHS XJIOPHAA AMMOHUSL
Y nenbHas TEMIOEMKOCTh PAaCTBOpPa B JaHHOM ciiyuae (pa3baBienHsblil pactop) 4,18 Jx /
r-K
CocraBbTe (opmyasl wmumemts, obpasywomeiics npu ocaxaennn Ag3POs4 mpu
CMELIMBAHUU PACTBOPOB HHUTpara cepebpa u ¢ochara HaTpHsA, €Cau CTAOUIU3ATOPOM
siByisieTcst pocdaT HATPUsL.
CocraBbre (popmysbl Mureisl, odpasyrotetics npu ocaxnennn Cr(OH); u3 cmecu
pactBopoB xyopuna xpoma (II) u rumpokcuma Kajwsi, MOCIEIHUN PACTBOP SIBISETCS
CTa0MIIN3aTOPOM.
CocraBbTe (popMyJBl MULIEIUI, NOJy4YeHHbIX Npu B3ammonedcteuu  2NaBr+Pb(NOs)2
=PbBr; +2NaNQO3. Kakos 3Hak 3apsina 3tux yactui? OT uero oH OyeT 3aBUCETh?
CocraBbTe (hopMyJly MHLEIUIBI, MONydYeHHOW mpu B3aumoneiicteun  2AgNO3 +K2SO4
=Ag2S04 +2KNO; . Cynbdar kanust — cTaduin3arop.
Cocrasbre (opmyIry MuLiesuIbl, monydeHHo# mpu B3aumoneiicteun  Ca(OH)2 + HoCrOgy
=CaCrO4 + 2H;0. Il]aBeneBast KHCIOTA — CTAOMITH3ATOP.



HuddepeHunpoBanHbIii 3a4eT TPOBOAUTCSA B (OPME MICbMEHHONH KOHTPOJBHON PadoThL.
3agaHue KaxI0ro BapHaHTa COAEPXKUT 3 BOmMpoca (PacueTHOro 3aJaHusl). IO OZHOMY BOIPOCY,
OTHOCSIIEMYCsI K KQXKJOMY U3 pa3fesoB padoueil mporpaMmsl.

IIpu ycnoBum mocemeHus: 3aHsaTHid (He Oonee 25% mMpomycKoB), akTUBHOH paboOThI B
TE€YEHHE OCBOCHMs y4eOHOW MMCLMIUIMHBI, TOJOXHUTEIBHBIX PE3YJIbTATOB NPH BbIMOJIHEHUH
3alaHU TEKYIIEero KOHTPOJIS, MPH BBIMOJHEHUN JIaOOPaTOPHBIX padoT oOydaroIMiAcs MOXKET
NPETEHIOBATh HA MOJyUYEHHE «CaM03aueTa» 10 Pe3yIbTaTaM OCBOSHHS JUCLIUIUTHHBL.

Obpasen 3aueTHOro 3ananus mo yueonoi quctmminae EH.01 Xumus.

MHHUCTEPCTBO HAVKH U BRICIIIET'O OBPA30BAHUA POCCUUCKOU ®EJEPALINA
benepaapHOE TOCYJapCTBEHHOE OI0IKeTHOE 00pa30BaTeIbHOE YUPEKICHNE BBICIIETO O0pa30OBaHHUS
«Pocculicknil s5xoHOMHUYeCKUl yHUBepcuTeT nMenu I'.B. I1nexanosa»
Kpacnonapckuit pumman POY um. I'.B. [Tnexanosa

OTtnen cpeanero npodeccruoHaIbHOrO 00pa3oBaHUs

Paccmotpeno TTLHK
IIpenmeTHO-LIMKIIOBOI
KOMUCCHUEN OUCLIUILIINH Bbujer YTBEPXJIAILO:
cnenuanpbHocT [loBapckoe K Au(depeHIHPOBAHHOMY Hauaneaux OCIIO
Y KOHAUTEPCKOE JEN0 3agery Ne 1
IIporokon Ne
Juciumniauaa EH.01 Xumus
OT«_ » 202 T Ha3BaHUEC /Mapkosckas C.A ./
ITpencenarens CrenmanbHocTh: 43.02.15
IloBapckoe U KOHAUTEPCKOE JIEJI0
/T'pymmaa H.C./

1. OmpenenuTe W3MEHEHHE OJHTPONMH B CTAHAAPTHBIX YCIOBHSIX U CIETYIOIIEro
xumudeckoro npouecca: Al(x) + Cr203(k) — Cr(x) + Al203(k). PacctaBbre k03¢ PuLeHTH B
peakunu. CripaBounbie manablie: ASCAl(kx) = 28,32; AS°Cr203(x) = 81,10; AS°Cr(x) = 23,76;
AS°Al203(k) = 50,94.

2. Kakoti 06vem 6,0 M pacteopa HCI Hy:kHO B3sTh Anst mpurotosnerns 250 mu 2,5 M pactsopa
COJISTHOM KHCJIOTBI?

3. Ilpu B3aumopeiicreun 2NaBr+Pb(NO3)2 =PbBr2 +2NaNO3 nonyueHa munenna. CocraBbTe
cxeMy ee cTpoeHust. [IpemiokuTe 3JeKTPOJIUT, KOTOPBIH BBI3OBET Koaryysuuio 305, K kakomy
3ekTpoay OyaeT HaOMOIaThCs ABMIKEHIE YaCTHULL TTPH dJIeKTpodopese?

Kpurtepun oieHKH 0CBOeHHSI INCHUILTHHBI HA 3TAME MPOBeEICHUSA
NMPOMEKYTOYHOM aTTeCTALMHU

OLeHKY 10 JUCIIUTIIAHE
VY nosneTBOpH-
TEJIbHO

Heyaosnersopu-

OT1nuuno
TEIBHO

Xopormro

3aJJaHUE BBIMOJHEHO
MOJIHOCTBIO U
MPaBUJIbLHO, MOTYT

3aJaHUE BBITTOJIHCHO
ITOJIHOCTBIO C
HC3HAYNUTECJIbHBIMHA

33JAHHE BBIIIOTHEHO
HE TIOJIHOCTBIO (HE
menee 50% obmmero

3aIaHKC BBHITIOTHEHO
meHnee, yeM Ha 50% ot
oObeMa 3aMaHMs, K




OBITH OITyIIEHBI
HE3HAYUTEIbHbIE
OmHNOKH TIpU
BBITTOJIHEHUH
PacCUYETHBIX 3aJaHHIA,
HE TMOBJICKLIHE K
HCKaKEHHIO
pe3yJbTaTa,

omnOKaMu, KOTOpbIE
HE MOIJIU UCKa3UTh
MOy Y€HHbII
pe3yabTart (He
YUTEHbI €UHULIBI
U3MEepeHHsl, JIOTH-
YECKUH MOPSAI0K
BBITNIOJTHEHUS
NEUCTBUIN),

3aJaHHS) WIH CO
3HAYUTEIbHBIMH
OIITHOKAMH,
MIOBJICKIIIMHU TIOTHOE
HCKOKCHHE
pesyabTara;

BBINIOJIHCHUKO HE
HNPUCTYTAJIH.




