CTABPONOABCKHIH

C=RU, S=CTtaBpononbckuit
Kpaii, T=npopekTop no
y4ebHoim pabote, O="
SENEPANBHOE

OEHERXITBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA30BATEJIBHOE

reaemesteuero  YUPEJKIEHUE BBICIIETO OBPA3OBAHUSA

OBPA30BAHNA ™

it s (CFABPOIIOIBCKUIA TOCYJAPCTBEHHBII ATPAPHBIN YHUBEPCUTET

ATPAPHbIV
YHWUBEPCUTET"",
CHMNC=04314925333,
NHH=263402424665,
E=oit@stgau.ru, G=Mropb
tOpbeBwuy, SN=Cknspos,
CN=Cknsipos Uropb
tOpbeBuy

YTBEPKIAIO

Hupexrop//lexan

MHCTHUTYTa arpoOHOIOTUH U
IIPUPOJIHBIX PECYPCOB

Ecaynko Anexcanap Hukonaesuu

« » 20 T.

®OHJA OHEHOYHbLIX CPEACTB (OHEHOYHbBIX MATEPHUAJIOB)

b1.0.16.05 Ananutudeckast XumMus U (U3UKO-XUMHUYECKUE METOIbI

HNCCIICAOBAHUA

19.03.02 IIpoxyKTsl MUTaHUS U3 PACTUTEIBHOTO CHIPHS
TEXHOHOFHH6pOHHHLHHXIHXHBBOHCTBIIBHHOﬂeHHe
OakaaBp

OYHasn

Craspornosb, 2024



1. IlepeyeHb mNIAHHpPYEMBIX Ppe3yJbTATOB O0y4YeHHS 1O JHCHUILUIMHE, COOTHECEHHBIX C
INIAHMPYEMBIMH Pe3y/IbTATAMH OCBOCHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

[Ipouecc u3yyeHus: TUCHUILIMHBI HampaBieH Ha GopmupoBaHue cieayromux xommnereHiuii OII BO
U OBJIaJICHUE CIECAYIOUMMHU pPe3yIbTaTaMi 00y4eHUs 10 AUCIUILINHE:

Kon n HaumeHOBaHue Kon n [TepeueHs MIaHUPYEMBIX PE3YIETATOB O0yUEHUS IO
KOMIICTCHITHH HalMCHOBaHUE JHUCIUILINHE
WHJUKATOpa
JOCTIDKCHHUS

OIIK-2 Cnocoben | OIIK-2.1 3HaeT
MIPUMEHSATD ocHoBHBbIE | UneHTuduump | pu3nueckux 3aKOHOB U aHaNH3a GUINUECKUX SBICHUN AJIs
3aKOHBI u METOJIbI | yeT 00J1acTu pemieHus 3a1a4 B MpopeCCHOHAIBHOMN IEATETbHOCTH
HUCCIICIOBAHUN CCTECTBCHHBIX | ymeeT
CCTCCTBCHHBIX HAyK JUIA| HayK, JIEMOHCTPUPOBATH CUCTEMHBIN MTOAXO ISl PELICHUs 3a/1a4 B
PCHICHNA 3a/la| MaTCMaTH4eCK | ipodecCHOHATBHON NI TETBHOCTH
po¢eCCUOHAITBHOMN A€ METObI, BlIajeeT HABbIKAMH
ACATCIIPHOCTH busuueckue u BJIAJICTh 0A30BBIMHU 3HAHUSIMHU (U3UYECKUX 3aKOHOB U aHAJIN3a

XUMHICCKHAC XMMHMYECKUX SBJICHUI JUIS PEICHHs 3a/1a4 B

3aKOHBI, poeCCHOHAIBHOMN JeATEITHPHOCTH

IMO3BOJISIOIIHE

HaWTH

perieHus

npobiuem,

BO3HMKAIOIIHAX

B XOJIe

npodeccronan

BbHOM

JIeSITEIIEHOCTH

2. IlepedeHb OLECHOYHBIX CPEACTB MO TUCHHUIINHE

o O1eHOYHOE CPEeICTBO
5 Kon nnankaropos
/ 3 MIPOBEPKHU PE3yJIbTATOB
Ne HaumenoBanue paziena/TeMsl g TOCTHKEHUS
S P —— JIOCTUKEHUS] UHIUKaTOPOB
© KOMIIETEHITAHI
1. |1 pa3men. KauecTBeHHBIH aHANMN3
1.1. | KauecTBeHHBIN aHAIN3 4 Tecr
2. |2 pazpen. KonnuecTBEeHHBIN aHAIN3
2.1. | KoanuecTBEHHBIN aHAIN3 4 Tecr
3a
[IpomexxyTouHast aTTecTanus

3. OueHoYHbIE cpeAcTBA (OLIEHOYHbIE MATEPUAJIbI)

HpI/IMepHHﬁ MNEepCUCHb OLCHOYHBIX CpCACTB JII TEKYHIETO KOHTPOJA  YCIIEBACMOCTH U

MIPOMEKYTOUYHON aTTECTAllMU




Ne  |HaumenoBanue KpaTkas xapakrepucTika [TpencraBieHne OLEHOYHOTO CPE/ICTBA B
/Tl | OUEHOYHOTO CPE/ICTBA OILICHOYHOI'O CPEJICTBA ¢donne (OuieHoUHbIE MaTEpHAIIbI)

Tekymuii KOHTPOJIb

JIJ1s1 onieHKY 3HaHUMI

1 Tect Cucrema donx TeCcTOBBIX 3aIaHUNI
CTaHAAPTU3UPOBAHHBIX
3aJJaHuH, ITO3BOJISIONIAS
aBTOMATU3UPOBATH
MIPOLIeTyPY U3MEPECHHS
YPOBHS 3HAaHUN U YMEHUU
oOyyJarorerocs.

JIJTs1 OIIEHKH YMEHUI

I[J'ISI OIICHKN HABbBIKOB

HpOMC)KyTOqHaSI ATTCCTAllMA

2 3auer CpenctBo KOHTPOIISA IlepedyeHs BOIIPOCOB K 3a4eTy
YCBOEHHUS y4eOHOTO
MaTepuana MpakTHIECKUX U
CEMUHApCKUX 3aHATUH,
YCIEUIHOT'O MPOX0XKIACHUS
IIPaKTUK U BBIITOJIHEHUS B
IIPOLIECCE ITUX IIPAKTUK
BCEX yUEOHBIX MOPYUYEHUN B
COOTBETCTBHH C
YTBEP>KICHHON
IIPOrpamMMou ¢
BBICTaBJICHUEM OLICHKH B
BH/JIE «3aYTCHOY,
«HE3a4YTEHOY.

4. IlpuMepHbIil (POHI OLEHOYHBIX CPEACTB /JIsl MPOBEIEHNUs] TEKYLIEro KOHTPOJISI U MPOMEKYTOYHOM
arrecTanuu  O0y4aIIMXCA MO JUCOMIUVIMHE (MOAy/aW0) '"AHaJIWTH4YeCKas XUMHUSL M (PU3NKO-
XHMHYECKHe MeToAbl uccjaenopanusa'

Ilpumepnuvie oyenounvie mamepuanst 011 MeKyuie20 KOHMpPOJia ycnesaemocmu




«AHAJIMTUYECKAA XUMU»

1. [osicHuTe HOMEP MPaBUIIBHOTO OTBETA!

ITo yrcToTEe XUMHUECKUE PEAKTUBBI KIACCU(PULUPYIOT HA CIEIYIOLIEe YUCIO IPYIII
]

(IR
NSRS IINN

2. Bocnonuure:
#HH##HE - 9TO paslien aHAJUTUYECKOM XUMHM, KOTOPBIA HM3y4aeT METO/bl KAayeCTBEHHOTO aHaju3a

BCIICCTB.

3. IlosicauTe HOMEp MPABUIBHOTO OTBETA:

K xumMuueckumM MeToaM KOJMYECTBEHHOTO aHAIN3a OTHOCSTCS:

] BECOBOM

"1 xpomarorpaduyeckuii

| KOHIYKTOMETpUYECKUH

"1 ¢poromeTpus

4. YCTaHOBUTH COOTBETCTBHE MEXAY KPUBOM TUTPOBAHUSA U €€ IapaMeTpaMu:

JTMHEWHas KpuBas €CIIM TI0 OCH OPJMHAT OTJIOKUTh KOHIIEHTPAIIMIO WA (PU3HUKO - XUMUYE-CKUH

napameTp, NpONOPLUUOHAILHBIA KOHIICHTPAIH

JorapupmMuyecKasi KpuBast €CIIM M0 OCH OpPAMHAT OTJIOXKHThH JIorapu(M KOHICHTPALUHU WIH

BEJIMUMHY, IPOMOPLHUOHAIIBHYIO 3TOMY Jlorapudmy

€CJIM 10 OCU OPJIMHAT OTJIOKUTH 3HaueHue pH cpeabl
5. Bocrmiosuure:
AHanmuTHYeCKWii CUTHAT B (U3HKO-XMMHUYECKOM METOJE aHallu3a BO3HHKAET B PeE3yJbraTe

MPOTEKAHUSI XUMUUECKON PEAKIIUU 1 €ro (PUKCUPYIOT ¢ TIOMOIIBIO PAa3HOOOpa3HOM #H##H

pas.

6. [TosicHuTe HOMEp MPABUIIBHOTO OTBETA:

[ToreHIIMOMETPUYECKUI METOJ] OTHOCUTCS K METOJIaM aHaJIu3a ....

[] omnTuyeckue

[12JIEKTPOXUMHUYECKUE

U paguoMeTpUYeCKue

[] TUTPUMETPUUECKUE

7. IlosicHUTE HOMEP IIPABUIIBHOIO OTBETA:

JIJist OlleHKH MPaBWJIBHOCTH aHAJIM3a WCTIONB3YIOT H####- ynBamBas pazMep NpoObl B KpaTHOE YHCIIO

| MCHoNB30BaHME CTAHJIAPTHBIX 00pa3loB

[1 mobaBOK

'] CONOCTaBJIEHHUE C APYTUMH METOJAMU

| BapbUpOBaHME BEITHMUYUHBI POOKI

8. IlosicHuTe HOMEp MPABUIILHOTO OTBETA!
HcTOYHMKOM 3arps3HEHMSI BO31yXa CIIYXHT ....
"] okcun yraepona (IV)

[ TeTpasTUICBUHEL]

[J MeraHoxI

1 a¢upsr

9. IlosicauTe HOMEP NMPABUIBHOTO OTBETA!
OTBETHBIM CUTHAJIOM MPOCTEHIINX OECII03BOHOYHBIX SBISIETCH ....
[l neTalbHBIA UCXOM

U pasgpaxenne

[J cocTosHHE OKOsA

| HE IPOMCXOIUT U3MEHEHUN

10. YcranoBuTe MoCie10BaTENBHOCT B MPOIIECCE MOATOTOBKU MPOOKI JIJIsl TPaBUMETPUU
1: u3menpueHue

2: mepemMemrBaHue

3: KBapTOBaHHE

4: B34THE HABECKU



Ilpumepnvle ouenounvle mamepuanisl
0J151 NPOBEOEHUS NPOMENHCYMOYHOU ammecmayuu (3auem, IK3AMeH)
nO UMoO2am 0ce0eHus OUCYUNIUHBL (MOOY/IA)

«AHanuTH4eCKask XUMHUS»
Bompocsr k KOHTpOIBHOM paboTe «KadecTBeHHBIN aHaTH3)

1. Kakue peakinm Ha3bIBalOTCS AHATUTHYECKUMU ?

2. Yro oOHapyKMBAIOT aHAIMTHYECKUMU PEAKLUHUSIMH, KOTOpPBIE MPOTEKAIOT MEXIY PacTBOpaMH
BEIIECTB?

3. Uto Ha3bIBaeTCS OTKPHIBAEMBIM MUHMMYMOM, MUHUMAJIbHON KOHILEHTpaLuei?

4. Urto Takoe crenupuIHOCTb PEeaKINK, CEJICKTUBHOCTh PEaKIun?

3. Kaxoii ananu3 Ha3bIBaeTcs APOOHBIM, CHCTEMATHUYECKUM?

6. Uto Takoe rpynmnoBoi peareHT?

7. Kakue npusHaku nexar B OCHOBE KJIacCU(DUKAIUK KATHOHOB?

8. HazoBuTte kaTHOHBI, BXOASIIME B MIEPBYIO AHATUTUYECKYIO TPyMITy?

9. Kakne kaTHOHBI BXOAST BO BTOPYIO aHAJIUTUYECKYIO TPYIITY, YEM OHM OTJIIMYAIOTCS OT KaTH-
OHOB TI€PBOM TPyNIIbI?

10. HazoBuTe kaTHOHBI TpeTbel aHANIUTHYECKOW Ipynmbl. Kakoll peakTHB SBISETCS IPyNIIOBBIM
Ha KaTUOHBI TPEThEU IPYMIIbI?

1. Ha 4em ocHOBaHO pa3ierneHuEe KaTHOHOB YETBEPTOM AHAJIMTUYECKON IPYIIBl HA JIBE IIOA-
rpynnsl? [lepeunciaute KaTHOHBI, BXOSIIHUE B TOATPYIIIbI?

12. Kakue kaTMOHBI OTHOCATCS K NEPBOM aHATUTHUECKOW rpymme?

13. [Touemy KaTHOH MarHusi OTHOCUTCS K IIEpBOM rpymime?

14. B kakoil 1ocinen0BaTebHOCTH BBINOJIHAIOT ONEpaly B XOA€ aHaJIM3a CMECH KaTHOHOB IEp-
BOM rpynmbl? JlaTh MOsICHEHHUE.

15. KauecTBeHHas peakuys Ha KATUOH aMMOHUS.

16. KauectBeHHast peakiys Ha KaTHOH MarHus.

17. Ha yem ocHOBaHO yJlajleHHE KaTHOHA aMMOHUS U3 aHAIM3UPYEMOTO pacTBopa?

18. KauecTBeHHas peakuys Ha KATUOH KaJus, yCIOBUS IPOBEACHUS PEAKLIUS.

19. Ha yem ocHOBaHO y1aeHHe KaTHOHA MarHus U3 pactsopa?’

20. KauecTBeHHas peakuys Ha KATUOH HATPHUs, YCIOBHS IIPOBEICHHS PEAKIUH.

21. buonoruueckoe 3HaueHNE KATUOHOB 1-0M IpyMIIbI.

22. Kakue kaTHOHBI OTHOCATCSI KO BTOPOW aHAJIMTHYECKON rpymre?

23. B kakoll TOCIE€I0BaTENIBHOCTU BBINOJHAIOT ONEpallMM B XOJI€ aHAJIW3a CMECH KaTHOHOB
BTOPOU U IepBOM rpynnsl? /[aTe nosicHeHue.

24. UYro sBnsieTCS TPYNIIOBBIM PEAKTUBOM HAa KAaTHOHBI BTOPOM TPYMIIBI, MOYEMY €ro JEHCTBHE
BenyT B npucytctBur NH4OH, NH4CI, npu narpeBanuu pactsopa 10 50+700C.

25. KauecTBeHHas peakuus Ha kaThoH Oapus. [louemy mpu B3auMonIeHCTBUM KaTHOHa Oapus c
TUXPOMAT-HOHOM 00pa3yeTcst 0caioK Xpomara oapusi?

26. KauecTBeHHas peakuus Ha KATUOH KaJIbLIMS.

27. buonornueckoe 3Ha4eHNE KATUOHOB 2-0H TPYTIIIBL.

28. Kakue kaTHOHBI OTHOCATCS K TPEThEH aHAIUTHUECKOW rpymre, MX o0Iuas XapaKTepUCTHKa,
Ouosoruyeckoe 3HaueHue?

29. JlelicTBUE TpYNIIOBOrO peakTuBa Ha Tperhto rpymmy. C kakoil nensto nobasisror NH4OH,
NHA4CI, narpeBarot pactBop?

30. [Touemy mpu ocakxJeHMHM KaTHOHOB TPEThed IpyMNIibl CyIb(PHUIOM aMMOHHUS KaTHOH aJIOMH-
HUS OCAXKIAETCs B BUJE THIPOKCUA ATFOMUHUS?

31. Ha 4yem ocHOBaHO OTzE€JI€HME KaTHOHOB QJIIOMMHMS M IIMHKA OT KaTUOHOB JKE€JI€3a U Mapras-
na?

32. [Touemy KaTHOHBI *kej€3a M MapraHila MOXKHO OOHapy»XHMThb B Haudaje XOJa aHalIu3a Iepen
OTJelIeHneM TpeThel rpynnbl? KauecTBeHHbIE peaKlMK Ha JAHHbBIE KATHOHBI.

33. Ha xakom cBoiicTBe I'MIpOKCHIa ATIOMUHHUS OCHOBaHO OOHapyxeHue Al3+ B mpucyTCTBUH
Zn2+.

34. ITocnenoBaTenbHOCTh XOAAa aHaAlIM3a CMECH KaTHOHOB TPETBEH TIPYINIBI C OTAEIEHUEM OT
BTOPOI1 U NepBOM rpyni, ee 000CHOBAHHUE.

35. Kakne kaTtmoHbl OTHOCATCS K 4-0W aHamuTHYecKo rpymnmne? YeMm OHM OTIMYAIOTCS OT KaTH-

OHOB 3-eli rpynmnbI?



36. UTto sBIISIETCSI TPYNIOBBIM PEAKTUBOM (peareHTOM) Ha KaTHOHBI 4-0if rpynmbl? B Buae kakux
COEIMHEHMI 0CaX/1al0TCsl JAHHbIE KATHOHBI?

37. [To pacTBOpMMOCTH KakuX CO€IUHEHUW 4-as TpyImna JAeauTca Ha JBe mnoarpynmnbl? Kakue
KaTHOHBI OTHOCATCS K NOJATrpyIIe cepedpa, a Kakue — K MOATrpyIie Meau?

38. Kakne katroHbI 4-01 TPYIIIBI BRIMAAAOT B ocagok npu aercteun HCI?

39. KakoBa pacTBOpuMOCTh B BOJI€ THAPOKCHIIOB, KapOOHATOB, (pocdaToB, XpOMaTOB KaTHOHOB 4-
O TPyNIbI, HAMUILIUTE MOJIEKYJISIPHBIE (OPMYJIIBI JAHHBIX COCTUHEHUIT?

40. Kaxkast kommuiekcHasi conb obpasyercs npu pactBopennu AgCl 8 NH4OH? Hanummure ypas-
HEHHE PeaKIuu.

41. Kakass xomrekcHasi coib oOpasyercs mpu B3aumonericteuu Cu2+ ¢ m30eiTkom NH4OH?
Hanummre ypaBHeHHe peakimu.

42. buonoruueckoe 3HaueHNE KATUOHOB 4-01 IPYIIIbL.

43. Knaccuduxarnysi aHnoOHOB Ha TPU aHATUTUYECKUX TPYIIBL. YKa3aTh TPYIIOBbIE PEAKTHUBBI.

44. Ha uem ocHoBano o6Hapykenue SO42- B mpucyrcteun CO32- u PO43-?

45. Kako#i ananutrueckoi peakiueit oonapysxusator CO32- B xo1e aHanmza?

46. Kakoli ananutnueckoi peakiueit ooHapysxusatotr PO43- B xone ananuza?

47. Ha yem ocHoBano o6napyxenue Cl- B mpucyrctBun Br- u J-?

48. Ha yem ocHoBaHO oOHapyxeHue J- u Br- XJ0pHO#H BOJON IPY COBMECTHOM HX MPUCYTCTBUU?

49. Kakoli ananutrueckoi peakiueit oonapysxuBatotT NO3- B xo1e aHanuza?

Bomnpocs k koiuiokBuyMy 1 (Tect)
1. VYkaxuTe nmpaBUIIbHBIA OTBET
3anayeil aHaTMTUYECKON XUMUU SIBIIIETCS

1. co3jaHue o0Iel MaTeMaTHIeCKON GopMyITbl
2. CO3/IaHUE HKCIIPECC METOJ/IOB aHAIINU3a

3. BBIUHCIICHHE OTHOCHTEIIBHOU OITHOKH

4, KaueCTBEHHBIN aHAIU3

2. VkaxuTe NMpaBUJIbHBIA OTBET
AHanuTudeckasi XuMus Kiaccu(pUIMPYyeTCcs Ha CIIEIyIOIIee YUCIO METOIOB

1. 5

2. 4

3. 3

4. 2

3. VkaxuTe NpaBUIIbHBIA OTBET

Jlist aHaiM3a npeanoYTUTENbHEE METOIbI

1. XUMUYECKHUE

2. ¢buznueckue

3. (hUBUKO-XUMUYECKIE

4. COUYETAHHE METOJIOB M0 HEOOXOIUMOCTH
4. Ykaxxute NmpaBWIbHBIA OTBET

B ocHOBe cyniHOCTH KaueCTBEHHOTO aHAIN3a JICKUT PEeaKIus
1. HEeWTpanu3anuu

2. OBP

3. aHaJIMTUYeCKas

4. 3aMeNIeHUst

5. YkaxuTe npaBUIIbHBIA OTBET

K "cyxuMm" mMeronam aHannza OTHOCATCS

1. MOJy4YEHUE OCATKOB

2. MPOOBI OKPAIIMBAHUS [IJIAMEHH

3. o0Opa3oBaHHe OKpaIllEHHBIX PACTBOPOB
4. BBIJICJICHHE Ta30B

6. YKaxuTe NMpaBWIBHBIM OTBET
Co3maHue eHTpa KpUCTALIM3aUU TPYAHOOO0pa3yeMbIX 0CAJIKOB JIOCTUTAETCS ITyTeM

l. HarpeBaHus pacTBopa B MpoOupke

2 MOTUPAHUS CTEKISTHHOM MalOYKOM O CTEHKH MPOOUpPKH
3. HeNTpaau3anus pacTBopa B MpoOupKe

4 IIPOITyCKaHUs 3JIEKTPOTOKA



7. YkaxuTe NpaBUIIbHBINA OTBET
1 Peaxiuu oTnenenus OCHOBaHbI Ha
2 pa3HO PaCTBOPUMOCTH COCIMHEHU
3 o0pa3oBaHMe KOJUIOWIHOTO PacTBOpa
4. peakuusax OBP
5. M3MEHEHUHU OKPACKH pacTBOpa
8. YkakuTe mpaBUIIBLHBINA OTBET
1 [TokazaTenem 4yBCTBUTEIFHOCTH aHATUTHUYECKON PEAKIIUU SBIISIETCS
2 BBIJICTICHUE Ta3a
3 M3MEHEHHE OKPAaCKHU pacTBopa
4 OTKpPBITUE MUHUMYMa
5 BBINA/ICHUE OCaJKa
9. BBeauTe mnpaBUIIBHBINA OTBET
UyBCTBUTEIIBHOCTh AHAIMTUYECKUX PEAKIUN XapaKTepU3yeTCs MHUHHUMAJIBHOM ... MOHA, IIPU KOTOPOU
OH elIe MOXET OBITh OTKPBIT C TOMOIIIBIO JAHHOTO PEaKTHBA.
10.- BBegure npaBUIBHBINA OTBET
- 3TO KayeCTBEHHBIN aHalu3 KOrJa HOHBI OOHAPYXUBAIOTCS C IMOMOUIBIO CHEHH(PUUESCKUX
peaKIuii, B OTAEIBHBIX HOPIHAX UCCIIEAYEMOT0 PacTBOPa B JII000M MOCIIEI0BATEIBHOCTH.
11.-BBenute mnpaBUIIbHBINA OTBET
... = 9TO XOJ] aHAJIM3a AHATIUTUYECKUX PEAKLUHA B CTPOr0 ONPEIEICHHOMN MOCIEe10BaTENIBHOCTH.
12. BBenute mnpaBUIIbHBIA OTBET
Ha ... mpoBonsT peakiuu "KaneabHbIM" CIIOCOOOM.
13. BBenute mnpaBUIIbHBIA OTBET
- 9TO pa3iesl aHAIUTHUYECKOW XMMHH, KOTOPBIM HM3ydaeT METOJAbl KayeCTBEHHOI'O aHaiu3a
BEILIECTB.
14. BBenute npaBUIIBHBIN OTBET
- 3TO HayKa O METOJAaX aHaln3a KaueCTBEHHOIO M KOJIMYECTBEHHOI'O COCTaBa BEIIECTB M HX
XUMHUYECKOU CTPYKTYPBHI.
15. Ykaxkute npaBUIIBHBINA OTBET
[To cynbdhaTHOM KIacCHPUKAIINN YUCIO AHATUTUYECKUX TPYIIT KATHOHOB PaBHO

1. 8

2. 6

3. 4

4. 2

16. BBenute mnpaBUIIBbHBIA OTBET

AHa.III/IS AHUOHOB HpOBOI[HT ... MECTOIOM B OTICJIBHBIX HOpI_[I/ISIX I/ICCJIeI[yCMOFO paCTBopa

17. Ykaxkute npaBUIIBHBINA OTBET

Ko BTOpOI1 aHaIUTHUYECKOH TpyMIe KATHOHOB OTHOCSATCS:
1.

2.

3.

4.

18.Ykaxkute npaBUIIbHBINA OTBET

K Tperbeil aHaauTUYECKOM IpyIiie KATHOHOB OTHOCSTCS:
1.

2.

3.

4.

19.Vkaxkute npaBUIIbHBINA OTBET

K ueTBepToil aHAMTMTHUUECKOH IpyMNIe KATHOHOB OTHOCATC:
l.

2.

3.

4.

20. YkaxxnTe npaBWIBHBIN OTBET

K aHnonam nepBoil aHATMTUYECKOHN I'PYNIBI OTHOCSTCS:



B

21.YkaxuTe npaBUIIbHBINA OTBET

K tperpeil aHaMMTUYECKOM IpyIIIe aHHOHOB OTHOCSTCS:

1.

2.

3.

4.

22.YKkaxuTe NpaBUIIbHBINA OTBET

I'pynmoBoii peakTuB Ha KATHOHBI TPETHEH TPYIIIIBI ABJISICTCS:

1.

2.

3.

4. IPYIIIOBON PEAKTUB OTCYTCTBYET

23.YkaxuTe NpaBUIIbHBINA OTBET

KayecTBeHHON peakuyeil Ha KAaTHOH aMMOHUS SABJISIETCS PEAKLUS PEAKTUBOM:

1. Heccnepa

2.

3.

4.

24.YkaxuTe NpaBUIIbHBINA OTBET

Jlnst oOHapy KeHHs HUTpAT MOHA UCTIOJIB3YIOT aHAIMTHYECKYIO PEAKIHIO C PEaKTUBOM

1. CI2 ((H20)

2.

3.

4.

25. YCTaHOBUTH MOCJEAO0BATENBHOCTD | - 4 aHATUTUYECKUX TPYIIT KATHOHOB COOTBETCTBEHHO:

1.

2.

3.

4.

26. YCTaHOBUTb COOTBETCTBHE MEXKIY AaHAJIUTHUYECKON TIpYIION aHUOHOB M AHUOHAMH, COCTaB-
JSIOIMIMMH 3Ty TPYIILY

1. 1 rpynna 1.

2. 2 rpynna 2.

3. 3 rpynna 3.

4.

27. YCTaHOBUTH TOCJENI0BATEIBHOCTh AHAIN3a CMECH KAaTHOHOB INEPBOM AHAIUTUYECKOW TPYI-IBI B
HCCIIElyeMOM PacTBOPE:

1.

2.

3.

4.

28. YcTaHOBUTHb COOTBETCTBUE MEXAY ICHCTBHEM TIpPYIIIOBOIO pEakTHBAa Ha OTACIBHYIO TIpYMILY
QHUOHOB:

1. 1 rpynna 1

2. 2 rpynna 2.

3. 3 rpynna 3.

4. 4 rpynmna 4. rpynnoBOW peakTUB OTCYTCTBYET
5

29. VYcTaHOBHATH COOTBETCTBHE MEXKIy JEHCTBUEM TIPYNIOBOTO PEAKTMBA HA OTACIBHYI TIpPYIITY
AQHUOHOB:

1. 1 rpynna aHMOHOB l. OTCYTCTBYyET IpyIIIOBOM PEAKTUB

2. 2 rpynna aHMOHOB 2.



3. 3 rpynmna aHHOHOB 3.
4.
30. BBenute npaBUIIBHBIN OTBET

32. BBenurte mnpaBUIBHBINA OTBET
33. YkaxxuTe NmpaBWIbHBIA OTBET
[TpusHaku nexaimue B OCHOBE KilacCU(PUKAIIMA KaTHOHOB:

l. TEMIIEpAaTypa pacTBoOpa

2. aBJICHUE

3. noJioXeHue eMeHToB B tabnuue .. Menneneesa
4. KOHIICHTpAI1sl HOHOB

Bormpocs! k koimokBuymy 2 (TeCT)

34. BBequte INpaBWIBHBIA OTBET

TutpuMeTpuuecKre METOAbI - 3TO METOMABI ... aHajdu3a, KOTOpble OCHOBAaHbI Ha TOYHOM H3ME-pEHUU
o0beMa pacTBOpa PEaKTUBA, 3aTPAUYCHHOT0 Ha PEAKLIUIO C PACTBOPOM OIIPEIEISIEMOT0 BELIECTBA.

35.VkaxkuTte npaBUIIbHBINA OTBET

HopManbHas KOHLIEHTpalus UCCIeAyEMOro pacTBOpa PACCUMTHIBAETCSI HA OCHOBAaHUU 3aKOHA

1. COXPAaHEHHS MacChl BEIIECTB

2. SKBUBAJICHTOB

3. MOCTOSIHCTBA COCTaBa BEILECTB

4. ABorajipo

36. BBenute npaBUIIBbHBINA OTBET

HopmainibHast koHIIEHTpalusi pacTBOpa MOKa3bIBa€T YHMCIO ... PAaCTBOPEHHOrO BemlecTBa B | muTpe
pactBopa

37.YcTaHOBHUTH COOTBETCTBUE MEXTY (hopMynamu U X 0003HaUCHUEM:

HOpMaJbHasi KOHIIEHTPaLus

TUTP pacTBOpa

MomnsipHast Macca SKBUBaJICHTa

38. BBenuTe mnpaBUIIBHBIM OTBET

Tutp pacTBOpa - 3TO Macca paCTBOPEHHOT'O BEIIECTBA B IpaMMax, COAEPIKaIIasics B ... PacTBO-pa
39.YkaxkuTe NpaBUIBHBIA OTBET

JI71st TOUHOTO M3MEpeHHs 00BEMOB KHUIKOCTH UCTIONB3YIOT H3MEPUTEIBHYIO TTOCY Ty

l. TUTETIb

2. BOpPOHKA

3. OropeTka

4. yamka [letpu

40.YcTaHOBUTH MOCIJIEOBATEIBHOCT YCTAHOBKU MPUOOpA I TATPOBAHUS:
1. o/ K0JIOO# Oenblil IucT Oymaru

2. YKPEIUIAIOT OIOpETKY

3. LITaTUB

4. 1oJ1 OrOpEeTKOI MOMEIIal0T KOHUYECKYIO KOJIOY

41. BBeaute mpaBWIbHBIA OTBET

TutrpoBaHHe 3TO ... pacTBOpa U3 OIOPETKU B pACTBOP B KOHUYECKOH Koibe

42. Beeaute mpaBWIbHBIA OTBET

[Ipn TUTpOBaHMM CHadajga pacTBOpP U3 OIOPETKH MPWIMBAIOT ... , HEMPEPHIBHO MEpEeMENTNBAHUS
TUTPYEMBIN PacTBOP BpaIIeHUEM KOJIObI

43. Vkaxxurte NpaBUIbHBIA OTBET

TuTpoBaHUe MPEKPAIIAIOT B MOMEHT OKOHYAHHSI PEAKIIUU B KOHMYECKON KOJIOEe, KOTOPBIM Ha3bIBACTCS

1. JIeJIMKaHTaluen

2. TOYKOI DKBHUBAJICHTHOCTH
3. MenTH3alHueH

4 KOaryJisinuen

44. YkaxxuTe NpaBWIBHBIA OTBET
Konen tutpoBanus onpenensercs
1. BBIICJIEHUEM Ta3a



2. BBIJICJICHHEM OCaJIKa
3. HM3MEHEHUEM OKPACKH
4. o0pa3oBaHHEM MaJlOJIMCCOLIMUPYEMOTO BELIECTBA
45.Vkaxxute NnpaBUIIbHBIN OTBET
OO0beM pacTBOpa, MOMIEANIET0 HA TUTPOBAHWE OMPENENSIOT IO H3MEHEHHIO0 (PU3UYECKOro IoKa-
3aTens
KOJIMYECTBA AJIEKTPUYECTBA
ONTUYECKOW TUIOTHOCTH
HaIpsKEHUs
. MOTEHIMAA SJIEKTPOIPOBOAHOCTH
46. BBeaute mpaBWIbHBIA OTBET
TuTpoBaHHBIE PACTBOPHI - ITO PACTBOPHI, ... KOTOPHIX 3apaHee U3BECTEH
47.YkaxuTe NpaBUIIbHBINA OTBET
CrangapTHbIE paCTBOPHI - ATO T€, KOTOPHIE TOTOBSIT:

B

1. 110 TOYHOM HaBECKE BEIIECTBA

2. TOTOBSAT 110 HABECKE, KOTOPasi COAEPIKUT MIPUMECH

3. M3MEHSIOT CBOIO MAcCy B Pe3yJIbTaTe MOTJIONICHUS BEIIECTBA U3 BO3TyXa
4, M3MEHSIOT CBOIO MAcCy B pe3yJibTaTe B3aUMOJCHCTBUS C IPUMECSIMH BOJIbI

48. YkaxuTe NpaBUIIbHBINA OTBET
OcHOBHOE YCJIOBHE UHIUKATOPOB - U3MEHATh OKPACKY B 3aBUCHUMOCTH OT:

1. MIOBBIIICHUS] TEMIIEPATYPbI
2. MTOHIKEHUS TEMITePaTyPhl
3. W3MEHCHHS JIABJICHUS

4. pH cpenst

49. BBenuTe mnpaBUIIBHBINA OTBET
OO6nacTh mepexoa HHAUKATOpa - 3TO ... , B IPEJiesiax KOTOPOTO WHANKATOP U3MEHSET CBOKO OKPACKY.
50. YCTaHOBHUTH COOTBETCTBHE MEXy Ha3BaHHEM MHIMKATOpa U 00JIaCThIO Tiepexoia 3HaueHuid pH

1. METUITOBBIN — OpaHKeBbII 1. 8,0-10,0
2. JakMyc 2. 50-8,0

3. denondranenn 3. 3,1-44

4. 70-175

51. BBenute mnpaBUIIBHBIM OTBET

I'paduk 3aBHUCHMOCTH IapamMeTpa CHUCTEMBI, CBSI3aHHOTO C KOHLIEHTpAIed TUTPYEMOIo Belle-CTBa OT
COCTaBa pacTBOpa B IIPOLIECCE TUTPOBAHUS HA3bIBACTCA ...

52. BBenute npaBUIIBHBINA OTBET

TUTPOBAHUE - OTO METOJ TUTPUMETPUYECKOIO aHAJIW3a, OCHOBAaHHBII HA OKUCIUTEIIBHO-

BOCCTAHOBUTEJIBHBIX PEAKLUAX, TJ1€ OKHCIUTEIIEM SBIISICTCSA IEPMAHTaHAT KaJIus.

53.YkaxxuTe NpaBUJIBHBIA OTBET

TurpoBaHHBIM PabOYMM PACTBOPOM B NIEPMAHIAHATOMETPHUH SIBIISIETCS] PACTBOD ...

1. XJIOPUJT KaJHst

2. MepMaHTaHaT KaJIHs
3. HUTPAT Kajaus

4. cynbdar Kaaus

54. YkaxxuTe NmpaBWIbHBIA OTBET
Konen THTpOBaHMA B IEPMAaHIaHATOMETPUM OCHOBAH Ha U3MEHEHHH ... ICPMAHTaHAT KaJIU.

1. Cpellbl pacTBOpa

2. TEMIIEPATYpPbl pacTBOpa
3. OKpacKu

4. ocazka

55. VKaxuTe NpaBUIIBHBIA OTBET
K xuMuuyeckum MeTosaM KOJMYECTBEHHOTO aHalln3a OTHOCSTCS:

1. BECOBOM

2. XpoMaTtorpapuueckui
3. KOHJTyKTOMETPHUYECKHHA
4. (dboTomeTpruyecKuit

56.YkaxxnuTe NpaBWIBHBIA OTBET



FpaBI/IMeTpI/I‘{CCKI/Iﬁ MCTO aHaJIM3a 3aK/Ir04acTCAa C BhIACICHHUEM BCIICCTBA B YUCTOM BHUAC U €TI0

1. pacTBOpeHUEM
2. B3BEIIMBAaHUEM
3. OXJIAXKJICHUEM
4. HarpeBaHueM

57.VYKaxuTe NpaBUIBHBIA OTBET
AHaJIMTUYECKUM CUTHAJIOM B T'PaBUMETPUH SIBISETCS

1. 00BeEM

2. aBJICHUE

3. TeMIepaTypa
4. Macca

58. YcTaHOBUTH IOCIENOBATENBHOCTh B IPOIECCE IMOATOTOBKM MPOOBI Al I'PaBUMETPHUECKOTO
aHanu3a

1. IepeMEIIBaHUE
2. H3MeJIbUeHNE

3. B3SITHC HABECKU
4. KBapTOBaHHE

59.VYkaxuTe NnpaBUIIbHBIA OTBET
BakHBIM ycIIOBHEM B IepeBeACHUH HAaBECKU BEILIECTBA B PACTBOP SIBIISETCS

1. IIOBBIIIICHUE AaBJICHUA

2. YMCHBILICHUE JIaBIICHUS

3. BBIOOp KaTamu3aTopa

4. BBIOOP PacTBOPUTEIIS JJIsl [TOJTHOTO PACTBOPEHHMS BELIECTBa

60.YCTaHOBHUTH MOCIIEAOBATENBHOCT psia TPeOOBAaHMN TPEABABISEMBIX K OCaaKy IpH BBHIOOpPE
OCaIUTEIS

1. JIETKO OT(HUIBTPOBBIBATECS M OTMBIBATHCS OT MTPUMeECEi

2. MIPU TPOKAIMBAHUH OCAJIOK JIOJDKEH COXPaHATh BECOBYIO (POPMY M XUMUYECKYIO (OPMYITY
3. 0CaJIOK HE JIOJKEH U3MEHSATh CBOIO Maccy Ha BO3yXe

4. 0CaJIOK JIOJDKEH 00J1a/1aTh MEHBIIIEH paCTBOPUMOCTHIO B BOJIE

61.YkaxxuTe NnpaBUIBHBIA OTBET
AMopdHBIE OCAagKH BEMIECTB OO0JIAAAIOT CBOWCTBOM IEPEXOJUTh B KOJUIOWJHOE COCTOSIHHE TaKoe
SIBJICHHE HA3bIBAETCS

1. KOaryJsasiuen

2. nenTu3anuet

3. azcopoIus

4. ceUMEHTAalNeH

62. BBenute npaBUIIBHBIN OTBET
Metonom QuUIBTpOBaHUS OTIEISIOT ... OT PACTBOPA, COAEPIKAIIETO MOCTOPOHHUE TIPUMECH
63.YCTaHOBUTH MOCJIENOBATENBHOCTD IEUCTBUI MPHU MPOMBIBAHUHU OCaJIKa METOJOM JEKaHTa-I[U1

1. JA0T OCaJKy OCECTb

2. IIPWINBAIOT B CTAKaH C OCAJKOM IIPOMBIBHYIO JKUJKOCTb

3. CJIMBAIOT MPOCBETIICHHYIO KUAKOCTD 10 MAJOUYKE HA (DUIBTP

4. MEePEMEIINBAIOT PACTBOP

64.YCTaHOBHUTH MOCIEA0BATEIBHOCTD IEHCTBUN NIPU KOJMYECTBEHHOM IEPEHOCE OCa/iKa Ha (PUIIBTP
1. B CTaKaH ¢ 0CaJKOM HAJINBAIOT IPOMBIBHYIO JKHJIKOCTb

2 B3MYy4YMBAIOT OCaZ0K

3. MOJIyYEHHYIO CYCIIEH3HIO CIMBAIOT Ha QWIBTP 0 CTEKJISSHHOW Majoyke

4 0CaZIOK Ha (UIBTPE MPOMBIBAIOT

65.YkaxxnuTe NMpaBUWIBHBIA OTBET
Ocanok ¢ (pUIBTPOM BBICYIIIUBAIOT B

1. MydenbHOM neun
2. CYIIUILHOM TIKady
3. BBITSDKHOM KAy
4. 3KCUKATOPE

66. YKaxuTe MpaBWIBHBIA OTBET



Ocanok mpokamBaroT B papopoBbix TUIIISX, pu t = 1500 C B

l. CYIIWJIBHOM TIKady
2. AKCUKATOpe

3. BBITSDKHOM IIKa(y
4. My eTbHON TIeUH

67. Beaure npaBUIBHBINA OTBET
3Hasi paszHUIy MEXIY Maccoil TUIJIA C OCAaJKOM M Maccod IyCTOTO THUIJIS, MOKHO OINpEeAeTuTh
maccy ... .
68. YcTaHOBUTH MOCJEI0BATENILHOCTh OINEpaliii B TPaBUMETPHUUECKOM aHAIH3E:
0TOOp cpeaHel MpoOkI BEMIeCTBA U MOITOTOBKE €€ K aHAIHU3Y
(dbunsTpoBaHUC
pacTBopeHHe
OCaXICHHE ONPEEISIEMOro IeMEHTa
BBIUMCIICHUE PE3yJIBTATOB aHAIHM3a
B35ITHE HaBECKH
MIPOMBIBAaHUE OCAJIKA
BBICYIIIMBAHUE U MPOKAIMBAHUE OCA/IKa
. B3BEILIMBAHHE
69. YkaxkxuTte npaBUIIbHBINA OTBET
OcaxxaeHue onpeesieHHOro HOHa - 3TO MOIYYEHHE ...

PN W=

1. ocazka

2. razo00pa3Horo BEIIeCTBa

3. TPYAHOPACTBOPUMOI'O COEAMHEHUS
4. OKpalIEHHOIr'0 pacTBOpa

70.BBenuTe mpaBUIIBHBINA OTBET

BricymmBanue ocagka mpoBOJAT ISl OTJEICHUS ... C OCAJIKOM OT BOPOHKH.
71. Ykaxkxute npaBUIIBHBINA OTBET

DKCHUKATOp HEOOXOIUM JUIA ...

1. HarpeBaHus BEIIECTB
2. o0Opa3oBaHUs OcajKa
3. BBIJEJICHUS Ta3a

4. OXJIQKIIEHUS BEIISCTB

72.BBenuTe MNpaBUIIBHBINA OTBET

AHaAMTUYECKH CHTHAT B (PU3UKO-XMMHUYECKOM METOJIE aHajin3a BO3HHMKAET B peE3ysbTaTe Ipo-
TEKaHUS! XUMHUYECKON peaKlUU U ero GUKCUPYIOT C IOMOIIBI0 pa3HOOOPa3HOM ....

73. BBenuTe INpaBUIIBHBIM OTBET

OU3HKO-XUMHYECKUE Y XMMUYECKHUE METO/Ibl aHAIM3a YaCTO HA3bIBAIOT ....

Tembt nucomennvix padvom (Icce, pepepamot, Kypcogvie padomot u op.)



XUMHS «KTOPSYUX» aTOMOB.

XUMUS BBICOKUX CKOPOCTEH.

BricokoTemmniepaTypHas XuMusi.

YBTpaMUKPOXUMUSL.

BHYyTpUKOMIUIIEKCHBIE COSAMHEHUSI.

Penxozemennabie dmeMeHThI. CHHTETHUCCKHE DIIEMEHTEHL.
HoBoe yueHnne o koppo3uu.

DNEKTPOHBI U XUMUYECKAs CBS3b.

PN R W=

9. Honun3anoHHble MOTEHIMANBI [TOJI0XKEHUE 1eMeHToB B cucteme [[.1. Menaenee-Ba.

10. OcHOBHbIE TIPE/ICTABIICHUS] KBAHTOBON MEXaHUKH.

1. Hcropust nosiBieHus kapauaania (yriiepon).

12. MeTtaiononMMepHbIE MaTEPUAIIBI.

13. Koopnunanmonnas teopust Anbdpena Bepuepa.

14. KoMrutekcel 1 arperatHoe COCTOSIHHE.

15. KomnuiekcHble coequHeHus: B HAYKH U TEXHUKE.

16. 3HaueHue €CTECTBEHHOM paJJMOAKTUBHOCTH B )KM3HU PACTEHUH U )KUBOTHBIX.

17. buonoruueckas poib MHKPOAJIEMEHTOB M HMX IMPUMEHEHHE B CEIBCKOM XO3SiCTBE U
MEUIIMHE.

18. Hcropust pa3BUTHSA 3IEKTPOTUTHIECKON nuccormanuu Appenuyca (1887).

19. OMUCCUOHHBIN CIEKTPAIbHbII aHAIU3.

20. AOCOpOIIMOHHAS CTIEKTPOCKOIIHSI.

21. ATOMHO-a0COPOIIMOHHBIN CIIEKTPATbHBIA aHAIH3.

22. PedpakTomerpudeckrue METOIbI aHATHM3A.

23. Bonpsramnepomerpusi.

24. PagnomeTrpudeckue MeToAbl aHATU3A.

25. Macc —cnekTpoMeTpus.

26. Xpomatorpadusi.
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