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MPUMEHSTh OCHOBHbIE (PU3UKO- OCHOBBI (PU3NYECKUX, aHaIu3
OCHOBHBI€ 3aKOHBI M1 | XUMUYECKHUE U XUMHYECKHX, pu3uko- | Tema 2.
METO/1bI XUMUYECKUE METObI XUMHUYECKUX U Tutpumerpuueckuit
UCCJIEJOBAHUIN aHayiu3a JUis OMOJOrUYECKUX aHaIn3
€CTECTBEHHBIX HAYK | pa3paboTKH, METO/IOB JUIS Tewma 3. Ousuko-
JUTSL peIIeHUs 3a7a4 | UCCIICIOBAHUM U WHCTPYMEHTAJILHOU XUMHUYECKHE METOJIBI
poheCcCHOHANBHON | SKCHEPTU3bI MPOAYKIUHU | OLIEHKH [TOKa3aTesei aHaiau3a
JIeSITENIbHOCTU 0OLIECTBEHHOI'O KauecTBa U Tewma 4.
MUTaHUS U 0e30MacHOCTH Pedpakromerpus
HCTIOIB3YyEMOTO ChIPbA | POJYKIAN Tema 5. [lonsspumerpust
OIIK-2.2.Y-1 Ymeer Tema 6. @oTomerpus
IPOBOJIUTH
CTaHJapTHbIC
WCIIBITAHUH IO
ONPEIECICHUIO

nokasaresen (pu3nuko-
MEXaHUYECKUX U
(HUBUKO-XUMUYECKUX
CBOMCTB
WCTIOJIB3yEMOTO CHIPHS,
nony¢habpuKaToB u
TOTOBOM ITPOYKLIHH
UTAHUS
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METOAUYECKHUE MATEPHAUJIBI, XAPAKTEPI/I?.YIOlHI/IE ITAIIbI
OOPMHUPOBAHUA KOMIIETEHIIUN

Ilepeuens yueonvix 3a0anuit Ha ayOUmMOPHBIX 3AHAMUAX

XuMHYECKUI aHAJIU3.

XUMUYECKUN aHAJIU3, €rO BUBI.

KayecTBeHHBIN U KOJTMYECTBEHHBIN aHAJIN3.

CTpyKTypHBIA U CUCTEMHBIN aHAIN3.

[IpukitagHbie BUABI aHAIU3A.

[IpuHUKIIBI aHATUTUYECKOTO ONPEACIICHHUS.

TpeOoBaHus K aHATUTHYECKUM CBOMCTBAM.

TpeboBanust K AHATUTUYECKUM PEAKIIUSM.

Krnaccudukanus XuMHYECKUX PEaKTUBOB MO YUCTOTE.
Meroabl XUMHUYECKOTO aHAIU3A.

HNHCcTpyMeHTaNbHbBIE BUIBI aHAIN3A.

Krnaccudukanusa ananuTH4ecKux MeTOI0B aHaIn3a.

Meroasl pa3feneHus CMECH Ia30B.

Mertoabl pa3zeneHus: CMECH KUAKOCTEH.

Mertoibl pa3ieeHNs] CMECH TBEPABIX BEIIECTB.

Mertoabl pa3fieneHusi CMECH MOHOB.

O06acTu MPaKTHYECKOTO MPUMEHEHHUSI XUMHYECKOTO aHaJIn3a.
CBoiicTBa BelIECTBA, peAIn3yeMble B KAU€CTBE AHAIIUTUYECKOTO0 CUTHAJIA.

TurpuMeTpuyecKuii aHAIN3.

DKBUBAJIEHT, MOJISIPHAsI Macca SKBUBAJICHTA.

MousipHasi KOHLIEHTpalKs SKBUBAJICHTA.

3aKOH SKBUBAJIEHTOB, €0 UCII0JIb30BAHUE B TATPUMETPUUECKOM aHAIU3E.
CrangapTHBIN pacTBOp, IEPBUYHBINA U BTOPUYHBIN CTaHAAPT.

TpeboBanust Kk peaklUsIM TUTPUMETPUUECKOT0 aHAJIN3A.

TurpoBanue, npsmMoe, 00paTHOE, 3aMECTUTENLHOE.

CrangapTuzanys TUTPAHTA.

CriocoObl BbIpaXeHUsl KOHIIEHTPALUN TUTPAHTA: TUTP, TUTP COOTBETCTBUS.
Cxembl pacueTa B TUTPUMETPUYECKOM aHAJIM3E.

OmuMOKH KMCIOTHO-OCHOBHOTO TUTPOBAHUS.

TouHOCTH B M3MEPEHUH MUNIETKOU, OIOPETKOM.

UYro Ha3biBaeTcs (PaKTOPOM HKBUBAJIEHTHOCTH, KaK €r0 pPacCUUTATh?

Kak cBsi3aH TUTp BeleCTBa ¢ €r0 TUTPOM 110 aHAIM3UPYEMOMY BELIECTBY?
Kak cBsizana MomnsipHasi KOHLIEHTpalMsl SKBUBAJIEHTA C TUTPOM COOTBETCTBUS?
Touka PKBUBAJIEHTHOCTH, €€ MaTEMaTUYECKOE BBIPAKECHHH.

[TonpaBouHbIi KO3 PUIMEHT, €T0 Olpe/ieIeHHE.

[TpuroroBneHue TUTpaHTa U3 PUKCaHATIA.

Pu3NKO-XUMHYECKHE MeTOIbl aHAJIN3A.

KakoBbI 0cHOBHBIE 0COOEHHOCTH (PHU3HKO-XUMHYECKHUX METOJIOB aHaIHM3a?

UYro npencTasiseT co00i HeAECTPYKTUBHBIN U JOKAIbHbIN aHAIN3?

KaxoBbl 001acTy MpakTHUECKOro NpUMEHEHUs (PU3MUECKUX METOAO0B aHaIHu3a?

Kakue cBolicTBa BelIecTBa NPAKTUYECKH PEATU3YIOTCS B Kaue€CTBE aHAIUTUYECKOTO

curnana?

5.

Kakue ocHOBHEIC MNpUCMBbI aHaJIn3a HCIIOJIB3YIOTCSA B Ka4YC€CTBC IMPAMBIX MCETOJ0B

OmpeieNeHus BemecTna?



6.

B uem cocrout meton rpamyupoBodHOro rpaduka? KakoBbl €ro JOCTOMHCTBA M

HenocTaTku?
7. B u4em 3akar04ar0OTCs JOCTOMHCTBA U HEIOCTATKH METO/1a J00aBOK?
8. OmpeneneHne KOJUYECTBA BEIIECTBA MO €r0 (PU3UIECKUM CBOHCTBAM.
9. Onpe;[eneHHe TOYKHN OSKBUBAJICHTHOCTHU B TI/ITpI/IMCTpI/I‘{eCKI/IX METOAaX aHaJIn3a IIO

U3MEHEHUIO (PU3MYeCKUX CBOWCTB PacTBOpA.
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UyBCTBUTEIHHOCTD U CENIEKTUBHOCTh HHCTPYMEHTATBHBIX METOOB aHAIH3A.
[TpaBMIIBHOCTH M BOCITPOM3BOIUMOCTh HHCTPYMEHTAJIBLHBIX METOJIOB aHAJIH3a.
AHanuTHYeckue mpruOOphl H3MEPUTEITHHOTO THIIA.

MeTo/1bI Onpe/IeIIeHNsT KOHIICHTPAUH B MHCTPYMEHTAIbHOM aHAJIH3E.
MeTton kanuOpoBoYHOTO Tpaduka.

Merton cpaBHEHUS.

Mertox 100aBOK.

MeTo/1 aHATUTHYIECKUX (DaKTOPOB.

Tema 4. PeppakTomerpus.

1.

2
3
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OOmwmii mpuHIUN U 00JIACTH MMPUMEHEHHS pePPaKTOMETPUYECKOTO METO/1a aHAJIH3a.
OTHOCUTENbHBIN 1 a0COMIOTHBIN MMOKa3aTeu MPEJIOMIICHUS Jy4a CBeTa.

VY nenvHas pedpakmus, ypaBaenue Herorona-Jlammaca.

Mounsipnas pedpaxius, ypasHenue Jlopentia-JIopenna.

AJTUTUBHOCTH MOJISIPHBIX pedpakiiuii.

3aBUCUMOCTh TIOKa3aTelid MPEJOMIIEHUS OT TEMIIepaTypbl, YCTPaHEHUE BIUSAHUS

TeMIepaTypHoro (hakropa npu pepakTOMETPHIECKOM OTIPEICICHUN.
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aHaJIM3c€.
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TouHOCTE M3MEpPEHUS NOKA3aTENsA IPEIOMIICHUS.

[IpenenbHbli yroa najgeHus ¥ yroj IOJHOIO BHYTPEHHETO OTPAKEHHUs JIyda CBETA.
JIOCTOMHCTBA U HEJOCTATKU pePpakTOMETPUUECKOI0 METO/1a aHAIN3A.

JUIMHBI BOJIH MOHOXPOMAaTHYECKOI'O CBETA, MCIOJIb3yeMble B pedpakTOMETPUUYEKOM

OnTudeckas cxema pedpakTomeTpa, mpaBuia padoTel Ha mpudope.

Mertoa kanuOpoBOUHOro rpaduka, MpaBuia MOCTPOSHHUS.
Pedpakromerpuuckuii cnocod uaeHTH(PUKAIIMY OPraHUYECKUX BEIIECTB.
[TpumeneHne pedpakTOMETPUUIECKOTO METO/Ia B aHAJIM3€ MUIIEBBIX POTYKTOB.
[ToaroroBka npoOs!l Uit pePpakTOMETPUUECKOTO ONPEIETICHHS CyXUX BEIIECTB.
[TpuHIMn BEIOOPA OPraHUYECKOr0 PACTBOPUTENIS IIPU aHATIHM3€E KUPOB.
[IpoBepka mpaBUIIBHOCTH MTOKa3aHUN PePPaKTOMETPOB.

Tema 5. Ilonsipumerpusi.

CoNoOARWNE

10.
11.
12.

OnTHyecky akTUBHBIE BEIIECTBA.

[InockocTs nossgpu3anum.

@DaxTOopsl, BIUAIOIIKNE HA IIJIOCKOCTH MOJIIPU3ALIH.

MoHOXpOMaTU4ECKUI U NOJIIPU30BAHHBINA CBET.

Ha3znauenue cBetoduibTpa.

IIpaBoBpaaromue 1 JIEBOBPAILAIOIINE BEIIECTBA.

Mytoparanus.

VY aenpHOE BpalieHKe MII0CKOCTH MOJSPU3ALH.

[IpuHIUI TONSAPUMETPUYECKOIO METOA AaHAIIN3A

[IpuMeHeHne NONAPUMETPUYECKOTO METOIA B aHAIM3€ MTUIIEBBIX POJTYKTOB.
Y eTpolCTBO NMOIAPUMETPA, HA3HAYCHHUE aHAIIM3AaTOpa U MOJIAPU3aTopa.
Pacuer MomsIpHOro BpalleHHs IUIOCKOCTH MOJISIPU3ALMN  ONTHYECKH AaKTUBHOTO

BCIICCTBA.

13.

Brrancinenune maccoBoit A0JIK paCTBOpa OIITHYCCKU AKTUBHOT'O BEIICCTBA.



14. Pacuer yria BpalleHHs IUIOCKOCTH TOJIAPU3AlMKA PACTBOpPA ONTHYECKH AKTUBHOTO
BEILIECTBA.

15. Pacuer yAenpHOrO BpamleHHUs IUIOCKOCTH TMOJIIPU3AlMKA ONTHYECKH aKTUBHOTO
BEILIECTBA.

16. IlompaBouHbIii KOAPPHUIHEHT Ha 00bEM HEPACTBOPUMOM YacTH MPOOHI.

17. Ompenenenue 7aKTO3bI B MOJIOYHBIX MPOIYKTAX.

Tema 6. ®oTomMeTpHS.

1. Yto Ha3zwiBaeTCs KOA(PPUIMEHTOM MPONYCKAHUSI U ONITUYECKOH MIIOTHOCTHIO?

2. Kakumu ypaBHEHMSIMH BbIpa)kaeTcsi OCHOBHOM 3akoH cBeromorjameHusi byrepa-
JlambepTta-bepa?

3. Uto 03HAYaeT CBOMCTBO aJIMTUBHOCTH ONTHYECKOM MIIOTHOCTH?

4. JleiictBue Kakux (paKTOPOB MOXKET MPUBECTH K HAPYIICHHIO JMHEWHOW 3aBUCUMOCTH
ONTUYECKOH IMIIOTHOCTH OT KOHIIEHTPAIMH PACTBOPOB?

5. KakoB ¢usndeckuii cMbici MoJsipHOTO K03 duimenta nornomenus? Kakue dhakrops
Ha HEro BIIAAIOT?

6. Uro Ha3BIBaeTCA CIIEKTPOM IMOTJIOMICHHUS BEIIECTBA M B KAKMX KOOPAMHATAX €r0 MOKHO
MPEeJCTaBUTh?

7. KakoBa nmpupoja CBETONOTIIOIIEHHS B YIbTPa(pHOIeTOBOM, BUANMOM M HHPPAKPACHOM
y4acTKax crekTpa’?

8. Ilpm xKakux ONTHUMAJBHBIX 3HAYEHUSX ONTHYECKOW IIJIOTHOCTH oOOecreunBaeTcs
HAaUMEHbIIIAass OTHOCUTENIbHAS MOTPEIIHOCTh U3MEPEHUs?

9. B 4eM CymiHOCTH METOJa TPaIYUPOBOYHOTO TpaduKa U KaKOBBI €r0 OCOOCHHOCTH?

10. KakoBbl ocobeHHOCTH HH(ppakpacHbIX cnekTpoB? KakoBa mpupoja MOTIONIECHUS B
MH(ppaKpacHOM y4yacTKe CreKTpa’?

11. B gem cymHoCTh KonuuecTBeHHOro aHanusa B MK-cnekrpockonuu no metony 6a30Boit
nuHuu?

12. ®oronedenomerpus u TypOUIUMETPHUS.

13. Paccesnue cBera, 3ak0H Paitest.

14, XapakTepucTHKa U Ha3HAYCHHUE CBETO(DMIBTPOB.

15. HyneBble pacTBOpBI U pacTBOPBI CPABHEHMUSI.

16. Ilpenensl oOHapy>KeHHs U MPABUIBHOCTH (DOTOMETPHUECKUX METOOB.

17. Ilpumenenue GpoTOMETPUUECKUX METOOB B aHAIM3€E MUILEBHIX TPOJYKTOB.



3aoanus 013 meKyuie2o KOHmpoJis

NHaukaTopbl JOCTHXKEHUS S

OIIK-2.2. Ucnonp3yeT OCHOBHBIE (U3MKO-XMMHYECKHE M XUMHUYECKHE METO/bl aHaM3a s
pa3paboOTKH, WCCIEAOBAaHUNW W OKCIEPTU3bl MPOAYKIHMH OOIIECTBEHHOTO TMHTAHUA U
HCITOJIB3YEMOTO CBIPhS

Komnnexkm 3a0anuii 0na KOHmMpoasHou padomol

Tema 1. XuMnyeckuii aHajau3
1.Tutp pacrBopa — 3710:
1. yKCI0 TPaMMOB PacCTBOPEHHOTO BEIECTBA B 1 JI pacTBODA;
2. YUCJI0 TPAMMOB PAaCTBOPEHHOTI'O BEIleCTBA B 1 M1 pacTBOpa;
3. YMCJI0 MOJIEH pacCTBOPEHHOTO BEIIECTBA B | MII pacTBOpa;
4. 4rcno MoJiel paCTBOPEHHOIO BeIlleCTBa B 1 J1 pacTBOpa. KOHIIEHTPAIIUS;

2.Ilpu TUTPOBAHUU 3aMECTUTEIIS UCTIOIb3YIOT:

1. nBa TUTpaHTA;
2. BCIIOMOTaTeNbHBIN peareHT, B3auMO/ICHCTBYIOIIHMA C OTpeeiieMbIM BEIIECTBOM;
3. peareHt, B3auMOICHCTBYIOIINI C TUTPAHTOM U OIPEICIISIEMbIM BEIIECTBOM;

3. 151 KOJMYECTBEHHOM XapaKTEpUCTUKU CTaHIAPTHBIX PACTBOPOB TUTPAHTOB UCIOJIb3YIOT TUTP
COOTBETCTBUS, KOTOPBIN:

1. coorBeTCTBYET 1 T OIIpeesieMOro BEIecTBa;

2. MOKa3bIBAET MACCy OMpPENesieMOro BEIECTBa, B3aUMOICHCTBYIOIIETO ¢ 1 MJT TUTpaHTAa;

3. paBeH OTHOIICHHIO KOJIMYECTBA PACTBOPESHHOTO BEIIECTBA K 00BEMY PAcTBOPA;

4. paBeH OTHOILIEHUIO MACChl PACTBOPEHHOT'O BEIIECTBAa K 00bEMY pacTBOpa

4.DaKkTop SKBUBAJICHTHOCTU — 3TO K03 (PUIIMEHT, TOKa3bIBAOIIMI KaKasi 4acTh y4acTBYIOLIEH B
pEaKIy YacTUIIBl SKBUBAJICHTHA!
1. onHOMY ITPOTOHY;
2. OIHOMY HEUTPOHY;
3. OZTHOMY BJIEKTPOHY;
4. 1 M TUTpaHTA.

5.Kaxkoit 06bem 0,05 M NaOH Ttpebyetcs mist meitpanuzamuu 100 mu 0,1 M HCI:
1. 200 mm;

2. 20 mu;

3. 100 mut;

4.5 M.

6.YeMy paBHa MOJISIpHAsI KOHIICHTPAIIHSI THAPOKCUIA HATPHSI B PACTBOPE, €CIIU THTP
PacTBOPEHHOT'O THIPOKCH/Ia HATPUS PaBEH:

0,0040 r/mn?

1. 0,01 monb/m;

2. 0,10 mons/1;

3. 0,40 monb/m;

4. 0,040 monp/mn.

7.K BTOPHUYHBIM CTAaHJAPTHBIM PaCTBOpaM B KUCIIOTHO-OCHOBHOM TUTPOBAHUHN OTHOCATCA:
1. pacTBOp mepokcuaa BOAOPOA;
2. pacTBOP XJIOPOBOJAOPOAHON KUCIOTHI;



3. pacTBOp r'MAPOKCUAA HATPHUSI;
4. pacTBOp aMMHaKa.

8. CTanapTHbIE PaCTBOPHI — ATO:

a) pacTBOPBI, C TOUHO U3BECTHOM KOHIICHTPALIUEH;

0) pabouune pacTBOPHI;

B) pacTBOPBI, COJIEpKAILlE BCE KOMIIOHEHTBI, KpPOME ONPEAEIIIEMOro BEIIECTBA.

9. PacTBOpHBI cpaBHEHUS 3TO:

a) PacTBOPBI, C TOYHO M3BECTHOM KOHIIEHTPALIUEH;

0) paboure pacTBOPHI;

B) PacTBOPBI, COJIEPIKAIINE BCe KOMIOHEHTBI, KPOME OIPEIEIIEMOro BEeIIeCTRa.

10. AmauMeTpuueCKUM Ha3bIBACTCSI TUTPOBAHKUE
1) THTpaHTOM SBIISIETCS ILIETOYD

2) TUTPAHTOM SIBJISIETCS KHCJIOTA

3) aHaIM3UPYEMOE BEIIECTBO KUCIIOTA

11. Touka SKBHBaJIEHTHOCTH 3TO?

1) MOMEHT paBeHCTBa YUCIIa MOJICH SKBUBAJICHTa TUTPAHTA U aHAJIM3UPYEMOTO BEIIeCTBa
2) noctuxenue pH, paBHoro 7

3) AOCTM>KEHHE PaBeHCTBA 0ObEMOB TUTPAHTA M aHATH3UPYEMOTO BEIIECTBA

12. CrannapTuzauus pactBopa.

1) ycraHoBJIEHHE KOHIIEHTPAIIMH PACTBOPA C IOMOIIBIO STAJJOHHOTO PacTBOpa
2) ycTaHOBJIEHHE COOTBETCTBUS MEXKIY PacTBOpaMH

3) yrouHeHue KOHIIEHTPAIlUi pacTBOpa —TUTPaHTA

13. Ilpu npoBeneHNH 0OPaTHOTO TUTPOBAHUS UCTIONB3YIOTCS:
1) oguH TUTpAHT
2) nBa TUTpaHTa
3) Tpu TUTpaHTa

14. Bropu4HbIi CTaHJAPTHBIN pacTBOP

1) pacTBOp ¢ HECTAOMIBLHOM KOHIIEHTpAIUEH

2) pacTBOp, KOHIIEHTpALKsl KOTOPOTO YCTaHABIMBAETCS C TOMOIIBIO IEPBUYHOTO CTAHAAPTHOTO
pacTtBopa

3) pacTBOp, KOTOPBII TOTOBSIT BTOPHIM

Tema 3. ®U3UKO-XUMHYECKHE METOAbI AHAJIN3A

1. B ocHOBe pedpakTOMETPUIECKOTO METO/1a JICHKUT:

1) cnocoGHOCTH PacTBOPOB MPOBOAUTH AIIEKTPUUECKUNA TOK;

2) cnocoOHOCTh aTOMOB M MOJIEKYJI IOTJIOIIATh AJIEKTPOMAarHUTHOE U3ITyYEHHUE;

3) criocOOHOCTD Pa3INYHBIX BEIIECTB MO-PAa3HOMY MPETIOMIISATh MPOXOSIINI CBET.

2. Ha pedpaktomeTpe onpeaenstor:
1) onTUYECKYIO MIIOTHOCTH;

2) nokaszareib IpeIOMICHUS;

3) pH pactBopa

3.Kak u3zmensiercs nokasarenab NpeaoMIICHUS MPU MOHWKEHUH TEMIIEPaTyphl?
1) A1 HEKOTOPBIX BEIIECTB BO3PACTAET, AJIs APYTUX-YMEHbIIAETCA



2) CHUXKaeTcst
3) He u3MeHseTcs
4) Bo3pacraer

4. Kakue ¢akTopbl BIUSIOT Ha MOJIIPHYIO pedpaKIuio?

1) noka3zaTenb MeJIOMIICHHS, arPeraTHOE COCTOSIHUE, MIIOTHOCTD
2) MOJIeKyJIsSIpHAs Macca, TeMIeparypa

3) mokaszaTelb MpeIoMIICHUs, MOJIEKYJIIpHas Macca, TUIOTHOCTh
4) remneparypa, INIOTHOCTh

5.Kak u3MeHsieTcs mokasarenb IpeoMIICHUS MPU YMEHBIIICHHH JUTHHBI BOJHBI BXO/ISIIETO
cBera’?

1) yBenuuuBaercs?

2) yMeHbIIaeTcs

3) HEe U3MEHSETCS

4) xapakTep U3MEHEHUS 3aBUCUT OT CBOICTB BellleCTBa

6. YKaXUTE OCHOBHOE JJOCTOMHCTBO PEPPaKTOMETPHUECKOTO METO/Ia aHAIIN3a TTHIIEBBIX
IPOJYKTOB?

1) IpUMEHUMOCTB JJIsl aHAJIM3a OKPALICHHBIX TPOTYKTOB

2) 3KCIIPECHOCTh

3) BO3MOXKHOCTB OIIPE/ICIICHUST MAJIbIX KOHIICHTPAIUIA

4) IPUMEHUMOCTb JIJIsl aHAJIK3a BEIIECTB B Pa3HOM arperaTHOM COCTOSIHUH

7, YKaxuTe JUHUIO CIIEKTpa, HauboJiee 4acTo MPUMEHAEMYIO P U3MEPEHHUH 110Ka3aTeNs
HPEIOMIICHUS.

1) Cunss

2) XKenras

3) ®uosneroBas

4) Kpacnas

8. Ilonsipr30BaHHBIM JIy4OM Ha3bIBAIOT:

1) my4, KoneGaHusi KOTOPOTO COBEPIIAIOTCS B OJTHOM TIOCKOCTH;

2) ny4, kojeOaHus KOTOPOTO COBEPIIAIOTCS B EPIICHIUKYISIPHON MIOCKOCTH;
3) iy, KosiebaHUsI KOTOPOTO COBEPIIAIOTCS B MApaAJIIEIbHOM IITOCKOCTH

9. OnTU4ecKN-aKTUBHBIMU BCIICCTBAMM HA3BIBAKOTCA:
1) HeopraHuyeckue;

2) criocoOHBIE BpaliaTh MIOCKOCTh MOJISIPU3AIUY;

3) HecriocoOHBIE BpaliaTh MIOCKOCTh MOISPU3AIUN

10. Ha nmonsspumeTpe onpeaenstor:
1) pH pactBopa;

2) ONTUYECKYIO MIIIOTHOCTB;

3) mokazaTesb MPeIOMIICHHUS;

4) yrous BpalieHus

11. K onTHyecku-aKTUBHBIM BEIIECTBAM OTHOCSTCS:
1) caxap

2) rroko3a

3) xJopua HaTpuUs

4) NEeHUIUIUTUH



12. Yto o0OyciiaBIMBaeT ONTHYECKYI0 aKTUBHOCTD BeIIecTBa?
1) B3auMopeicTBUE C paCTBOPUTETIEM

2) Hanu4ue [eHTpa CUMMETPHH B MOJIEKYJIe

3) HaJIM4Ke aCCUMETPUYHBIX aTOMOB B MOJIEKYJIE

4) okpacka

13. Ykaxure (akTopbl, BIUSAIONIME HA YAETbHOE BpaIlICHHUE.

1) YTOoJI BpalllCHUA IMJIOCKOCTH MOJAPpU3allii, KOHICHTpAaOWA U TOJIIIWHA CJI0 pacTBOpa, JJIMHA
BOJIHBI BXOJISIIIIETO CBETa, TEMIIEpaTypa.

2) nvHa BOJIHBI BXOJIAILETO CBETA, TEMIIEpaTypa, OKpacka U TOJIIKMHA CIJI0sI pacTBOpa

3) yroa BpaleHus IIOCKOCTH MOJIIPU3allii, KOHIIEHTPAIHs U OKpacka pacTBoOpa

4) remneparypa, KOHIEHTpalys U TOJIIMHA CJI0sl pacTBOpa

14.Ykaxxute CBOMCTBO CBETOBBIX JIy4€il, HA KOTOPOM OCHOBAHO YCTPOMCTBO MOJISIPUMETPA.
1) monsipu3anus

2) norJoUICHHHE

3) mpenomMieHue

4) oTpaxeHue

15. Ha ®3Ke onpenenstor:
1) ONTHYECKYIO TUIOTHOCTD;
2) nokasareib IpeIOMIICHUS;
3) pH pactBopa

16. Ha ®3Ke M0kHO TPOBECTH aHAJIU3 BEILIECTB:

1) oxpaleHHBIX;

2) HEOKpaIlIEHHBIX;

3) opraHuYecKuXx:

4) HEOKpAIIICHHBIX BEIIECTB, €CJIM UX MOYKHO OKPaCUTh

17. B ocHOBe aGCOPOLIMOHHOTO CEKTPATbHOTO aHAIN3A JIEKHT:
a) 3aKOH CBETOIOTJIONICHUS;

6) 3akoH byrepa — JlamOepra - bepa;

B) 3aKOH 9KBHUBAJICHTOB.

18. Ha ®3OKe onpenenstor:
1) onTHYECKYIO IIOTHOCTD;
2) nokaszateib IPeTOMIICHUS;
3) pH pactBopa

19. Ha ®OKe M0OKHO IPOBECTH aHAJIN3 BEILIECTB!

1) oxpaleHHBIX;

2) HEOKpAILLEHHBIX;

3) OpraHUYeCcKuX:

4) HEOKpaIlIEHHBIX BEIIECTB, ECJIM UX MOXKHO OKPACUTH C TIOMOIIBI0 XUMUYECKON PEAKIIUH.

20. CetoduibTphl B IprOOpax NpeaHa3HAYCHbI JUIS:
1) BeIOOpa y3KO# MOJIOCHI BOJIH U3 IIMPOKOTO CHEKTPa U3JIyuEHUs;

2) BLI60pa H.IHpOKOﬁ ITOJIOCHI BOJIH U3 MIUPOKOTO CIICKTPA U3JTYUCHUS.

21. ®oroseMeHThl HEOOXOUMBL:



1) nnst npeoOpa3zoBaHUs CBETA B JIEKTPOMArHUTHOE U3ITyYCHUE;
2) ny1st mpeoOpa3oBaHUs CBETOBOM YHEPTUHU B DJIEKTPUUECKYIO.

Kpurepun ouenku (B 0asiax):

20 6a,1J10B - OTBET IMOJHBIA U MPABWIBHBINA, BO3MOKHA HECYIIECTBEHHAs OIIMOKA; TIPH PEIICHUN
3a/1ad MPaBWIBHO TOHATO 3aJaHUE, COCTABJIICH QJITOPUTM PEIICHHUsS 3a/ladyd, B JIOTHKE
paccyX/IeHUs U PElIeHUH HEeT OMMOOK, MOJyuYeH BEPHBINA OTBET, 3a7aua pellieHa paluoOHaIbHBIM
CIIOCOOOM.

15 6aa10B - OTBET HEMOJIHBIA WM JOMYIIEHO HEe 0oJiee MBYX HECYIIECTBEHHBIX OMIMOOK; MPH
peIIeHUr 3a7a4 B JIOTUKE PACCYKICHHUS W PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 3ajaya
pellieHa HepalMoOHAIbHBIM CIIOCOOOM WU JIOMYILEHO He 0oJjiee ABYX HECYIIECTBEHHbBIX OLINOOK,
MOJIy4EH BEPHBIN OTBET.

10 6asnn0B - paboTa BHIIIOJHEHA HE MEHEE YeM HAIOJIOBHHY, OMYIIEHA OJIHA CYIIECTBEHHAs
omuOKa W JBE-TPU HECYHICCTBEHHBIC; MPH DPEUICHUH 3a7ad 3aJlaHue TOHSTO MPAaBHILHO, B
JIOTUKE PACCYKJCHHUS HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIlEeHA CYLIECTBEHHAasl OIMOKa B
MaTEMaTUYECKUX pacyeTax.

5 6ammoB - pabora BHIONHEHA MEHEE YeM HAIOJOBHUHY WM COJEPKUT HECKOJIbKO
CYILIECTBEHHBIX OLIMOOK; MPU PELICHWH 3a7a4 HMEIOTCS CYIIECTBEHHBIE OIIMOKH B JIOTHKE
pPacCyXJI€HUs U pEelICHUN



3aoanus 011 meopueckozo peiimunza

I/IH}IHKaTOPBI JOCTHIKCHUSA .

OIIK-2.2. Ucnonp3yeT OCHOBHBIE (U3MKO-XMMHYECKHE M XUMHUYECKHE METO/bl aHaM3a s
pa3pabOTKu, UCCICIOBAHUN U
HCITOJIB3YEMOTO CBIPhS

IKCIEPTHU3bl MPOJYKIHMH OOIIECTBEHHOTO THTAHUA U

Temamuka cpynnoswvix u/uiu UHOUBUOYATLHBIX NPOCKMO8:

«Mero/1pl aHaIM3a B OLICHKE I10Ka3aTeNIel KaueCTBA MUIIEBBIX MPOJLYKTOB.
1.IlumeBsie TPOAYKTHI MO MPU3HAKY Ha3HAUCHUS;

- 1e4eOHO-EeTHYECKHE U JICUeOHO-TIPO(PUITAKTHUECKUE TPOTYKTHI;

- IPOJYKTHI, peJHa3HAYCHHbIE JIJIsl TUTAHUS JIETeH;

- (DyHKIIMOHAJIbHBIE TTUILEBBIC MPOTYKTHI:

e o0oraieHHbIe MUIIEBIE TPOTYKTHI;

e (usnonornyecku GyHKIMOHATbHbBIE MHUILIEBbIE UHTPEIUCHTHIL;

POOHUOTHKH;
PEOMOTHKH;
CUHOMOTHUKHU.

HpO6I/IOTI/ILIeCKI/Ie IMUIICBBIC IIPOAYKTHI;

2. IIuieBsle NPOIYKTHI 110 MPU3HAKY IPOUCXOKACHUSA:

- TIPOJIYKTHI PACTUTEILHOTO MPOUCXOXKIIECHHS (3€pHOBBIE, OBOIIHU, (PYKTHI, 0000BBIE, TPHOBI U
T.1.);
- IPOJYKTHI ’KUBOTHOT'O MPOUCXO0XKJIEHUS (MsICO, pbl0a, MOPENPOAYKTHI U JIp.);
- IPOYKTbl MUHEPAIBHOTO ITPOUCXOKACHMUS;

- IPOAYKTHl OMOCUHTETHYECKOTO IPOUCXOXKACHUS;

3. [IumieBble MPOIYKTHI MO MPU3HAKY XMMHUYECKOTO COCTABA:
- OEJIKOBLIE;

- YTJIE€BOJIHEIE,

- JKUPOBBIE;

- MUHEpAaJIbHEIE.

4. ITumeBble TPOAYKTHI IO IPU3HAKY CTENEHU 00pabOTKU:
- CBIPBIE;

- nony(aOpuKaThl;
- TOTOBEIE.

Kpurepun ouenku (B 6aj1ax):

Ne

Kpurepnii

Ouenka (B 0aj1ax)

1

[TocTanoBKa e NpoeKTa

0 - meste He chopMyTUpPOBaHA

1 - nenb chopmynupoBaHa HEUETKO

2 - nenb chopMyITHpOBaHa, HO HE 000CHOBaHA

3 - menb 4YeTKo CcOpMyNIHpoBaHA U yOeAUTENBHO
000CHOBaHa

[InanupoBanue yTen
JNOCTHKEHHUS LIEJIN MTPOEKTA

0 - maH oTCyTCTBYET

1 - mpencTaBICHHBIN TUTaH HE BEJET K JOCTIKEHUIO IIEITH
IPOEKTa

2 - IpeNICTaBIIeH KPATKUH IJIaH JJOCTIKEHUS eI TPOSKTa
3 - pe/ICTaBIIeH pa3BEePHYTHIN IJIaH TOCTUIKEHUS 1IeTTH
IPOEKTA




4 - IpeAICTaBIICH pa3BEPHYTHIN, IETATM3UPOBAHHBIN TIJIaH
JOCTHIKCHUS LICIIU ITPOCKTA

KauectBo noknana

1- moknaja mepeckasbIBacTCs, HO HE O0BSICHEHA CYTh
paboThI

2- TOKJIaJ1 epecKa3bIBAeTCs, CyTh padOThl 00BICHEHA

3- KpoMe XOpOUIero AOKJIa/1a BIaJCHNE HIUTFOCTPATUBHBIM
MaTepraioM

4 - nokJaja MPOU3BOJUT OYEHB XOPOIIIEe BIICYATICHHUE,
BBI3BIBACT MHTEPEC, TOKIJIATIYUK CHCTEMHO BJIaJICeT
MaTepUaIoM

KayecTBO OTBETOB Ha
BOIIPOCHI

1- HeT YeTKOCTH OTBETOB Ha OOJIBIIMHCTBO BOIIPOCOB
2 - OTBETHI Ha OOJIBIIMHCTBO BOIIPOCOB

3- OTBETHI Ha BCE BOIIPOCHI yOSIUTEIIBHBI,
apryMEHTHPOBAHBI

Hcnons3oBanue 1- nmpeacTaBIeHHBIN JEMOHCTPAIMOHHBIN MaTepHal He

JIE€MOHCTPALIMOHHOTO UCIIOJIB3YETCSI B IOKJIAZIE

marepuana 2-TIpe/ICTaBICHHBIN TEMOHCTPAIIMOHHBINA MaTepua
UCTIONIB3YETCSI B IOKNIAZIE
3- mpeacTaBIeHHBII JeMOHCTPAIIMOHHBIA MaTepra
UCTIONIB3yeTCs B I0KJIA/ie, MH(OPMATHBEH, aBTOP CBOOOHO
B HEM OPHUEHTUPYETCS

Odopmiienne 1- mpencraBieH mI0xo opOpMIICHHBIH

J€MOHCTPAIIMOHHOTO JIEMOHCTPAIIMOHHBI MaTepual,

Marepuasa 2- IEeMOHCTPAIIMOHHBIA MaTepuai Xopouio ohopMIiieH, HO

€CThb OT/IeJIbHbIC IPETEH3UU
3- K IEMOHCTPAIIMOHHOMY MaTepually HET MPETSH3UI

Hroro 6aiuios:

MakCUMaJIbHbIN O0asut - 20




METOAUYECKHUE MATEPUAJIbL, XAPAKTEPU3YIOIIUE 3TAIIbI
O®OPMUPOBAHUA KOMIIETEHIIUA BO BPEMS ITPOBEJIEHUA
IMPOMEXXYTOYHOM ATTECTALIUA

CTpyKTypa 3a4€THOr0 3aJaHus

Haumenosanue ouyenounozo cpeocmaea Maxcumanwvhoe
Koiuuecmeo 0annos
Bonpoc 1. KucnoTHo-OCHOBHOE TUTPOBAHUE. Y KAKUTE CUCTEMY, 10
JUI. KOTOPOM TOYKA SKBUBAJICHTHOCTU HAXOAUTCS B KUCIION
cpene.
3aoaua 1. PeppaxTomeTpusi: Beraucnute 1mo ypaBHECHHIO 10

JlopenTtia Mmomsipayto pedpakiuio (Rm) nexkana, mioTHOCTS (p)
kotoporo 0,73 r/m, n.

3aoaua 2. ®oTokomopuMeTpus: Paccunraiite TONMIMUHY 10
NOTJIOLIAIOIIETO ci0s KtoBeThl (L, cM) 11 u3mMepeHus
onrtuueckoil mnotnoctu (D) pacTBopa cynbsdara menu,
coaepxatiero 0,0005t conu B SOmi pactBopa, EA=4+103;
D=0,43.

3a0aua 3. llongpumerpus: BbluucaUTs yroa BpalleHUS 10
IUIOCKOCTH TIOJIIPU3AIIH PACTBOPA, COJEPKALIETO ST PPYKTO3BI
CeH1206 B 200Mmi1; L = 10 cMm, ynenpHOE Bpamenue pasao —92,0°.

3azlamm, BKJIIOYAa€MbI€ B 3a9Y€THOC 3aJaHHUE

Tunoeoii nepeuensv 60npocos K 3auemy:

1. Yro nazbiBaetcs TutpanToM? Beraucauts Tutp 0,02H pacTBOpa YKCYCHOM KHCIOTHI.

2. OOmmii NpUHIMII U 00JIACTH TPUMEHEHHS TUTPUMETPHUECKIX METOI0B aHAIH3a

3. OrtHocutenbHbIC U a0CONIOTHBIE OMIMOKH MPU TUTPOBAHUU.

4. VYxaxuTe TOYHOCTh OTCUeTa oObeMa TuTpaHTa no Oroperke. Kakue Becsl u mocyna
VCIIOJIb3YIOTCS 111 IPUTOTOBJIEHHSI pACTBOPOB C TOYHOM KOHIIEHTpaueun?

5. MomsipHasi KOHIIEHTpAIHs SKBUBAJICHTA. BeiuncianTe HopMaabHOCTh pacTBopa, B 100 mut
KoToporo coaepxkutcs 0,49 T cepHOIl KUCTOTBHI.

6. Kax nmpaBmiIbHO MPUTOTOBUTH TUTPOBaHHBIN pacTBop? Kak momyuuts 100 M 0,11
pactBopa u3 1H pactBopa?

7. IIpuHLMIIBI AHATTUTHYECKOTO ornpesaeneHus. TpeboBaHus K aHATUTUYECKUM XUMHUECKUM
peaxKusaM.

8. KuCI0THO-OCHOBHOE TUTPOBAHHE. YKAKUTE CHCTEMY, JUIT KOTOPOU TOYKa
SKBHUBAJIEHTHOCTU HaXOAMUTCS B KHCIION cperie.

9. Kaxwue (akTopbl BIUSIOT Ha BEIMYNHY CKauyKa KPUBON TUTPOBAHHS?

10. Paccuurtath pH B Touke TutpoBanus, eciu k 100 vt 0,15 HCI no6asusm 90 mi 0,11
pactBopa NaOH.

11. [IpuMeHeHre TUTPUMETPHUUECKUX METO/IOB B aHAJIN3€ MUIIEBBIX TPOAYKTOB.

12. TIpsimoe, oOpaTHOE, 3aMECTUTEIIEHOE THTPOBAHHUE, OCOOCHHOCTH MMPUMCHECHHUS.

13. JlocTOMHCTBA U HEIOCTATKU TUTPUMETPUIECKUX METOI0B aHAIIN3A.

14. OcHOBHOI1 3aKOH CBETOPACCESHUS.

15. O6muit npuHIMIT 1 06JaCTH IPUMEHEHUsT (POTOMETPUUYECKHX METO/I0B aHAIM3A.

16. OTHOCHUTEITBHBII B a0COTIOTHBINA MTOKA3aTEH MTPEIIOMIICHHS JIyJa CBETa.

17. OnTruecky akTUBHBIE BEIIECTBA.

18. ®duznyeckuii CMBICI BEIMYHH, BXOASIINX B ypaBHeHUE Pases.

19. O6benunennslii 3akoH byrepa-JlamGepra-bepa.

20. Monspras pedpakius, ypapaenue Jloperrtma-Jlopenma.




21. ITpuHIUT TONIPUMETPUIECKOTO METO/1a aHAIIH3A.

22. I'padudeckast 3aBUCUMOCTbD “ONTHYECKON MIIOTHOCTH OT KOHIIEHTPAIIUU CYCIICH3HUH.

23. CnexTpanbHbIe XapaKTePUCTUKH OKPALIEHHBIX PACTBOPOB, BEIOOD ceTopmibTpa.

24. Ontrueckas cxema pedpakToMeTpa, IpaBuia padboThl Ha IPUOOPE.

25. Pacuet MOJISIPHOTO BpallleHUs IJIOCKOCTH MOJSPU3AIUN ONTUYECKH aKTUBHBIX BEIECTB.

26. Onpenenenue cynb(haToB U XJOPUAOB METO0M (GoTOoHEDEIOMETPHH.

27. Meton kanmuOpoBOYHOTO TpaduKa, MpaBuiia TOCTPOCHUS.

28. PedpakTomeTprueckuii ciocod uACHTH(GUKAIIMY OPraHUIECKUX BEIICCTB.

29. MeTopl ATAIOHHOH IIKAJIBI, T00ABOK, TPayUPOBOYHOTO TpadukKa.

30. ®oToMeTpuvecKHe peaKIuH, UX TUIIBL.

31. YerpoiicTBo nossipuMeTpa, Ha3HaueHUE aHAIM3aTopa U MOJsprU3aTopa.

32. Kpusbie poTOTypOUIUMETPHUIECKOTO TUTPOBAHHMS.

33. Ilpenensl 0OOHApYKEHHS U TOCTOBEPHOCTH (HOTOMETPHUECKUX METOOB.

34. JlocToMHCTBA ¥ HEAOCTATKH PePpaKTOMETPUIECKOTO METO/1a aHAJIH3a.

35. CymHocTh XpoMarorpadudeckoro mpoiecca.

36. [Ipupoaa CBETONOIIIONIECHUS B YIbTPa(UOIECTOBOM, BUAMMOM U HHPPAKPACHOM y4acTKax
CIIEKTpa.

37. O0nacTu MPaKTUYECKOTO MPUMEHEHHSI (PU3UKO-XUMHUECKUX METOJIOB aHATN3a.

38. Kimaccudukamnus xpomarorpaguuecKkiux METOI0B aHAJIH3a.

39. Merobl pa3/ieieHusi CMECel ra30B, XKHUJIKOCTEH, TBEPbIX BEIISCTB, HOHOB.

Tunoevie pacuemno-ananumuyecKue 3a0aHuA/3a0a4u:
1. Kak npaBuibHO NPUTrOTOBUTH TUTpoBaHHBIM pacTBop? Kak momyuuts 100 mun 0,1H
pactBopa u3 11 pactBopa?

2. Oobpabotka pesynpratoB TuTpoBanus: Bemuucouts C(1/z CH3COOH) wu
T(CH3COOH), ecau na 25mn CH3COOH 3arpaueno 20mi pactBopa NaOH, tutp (T) kotoporo
pasen 0.00250 r/mur.

3. O6pabotka pe3ynbratoB TUTpoBaHus: Ckonbko rpammoB H2SO4 coxepxutcst B 250mi
pacTBopa, eciu Ha TuTpoBanue 20Mi 3TOro pactsopa 3arpadeHo 18wt pactBopa KOH ¢ C(1/z
KOH)=0,09500 momnb/m.

4. OOpaboTka pe3ynpTaTOB TUTPOBaHMA: B MepHOW Kkonbe Ha 1000mi pacTtBOpeHO
HeussecTHOe KonnuecTBo H2SO4. Ha tutpoBanue 25Mn pactBopa pacxoayercst 30Mi pactBopa
NaOH c C(1/z NaOH)=0,10250mo:5b/1. Cxoapko rpammoB H2SO4 6b110 BBEIEHO B KOJIOY.

5. OOpaboTka pe3yibTaTOB TUTPOBaHMS: BblUMCINTE MOJSPHYIO  KOHLEHTPAIUIO
skBuBasieHTa pactBopa HCl C(1/z HCI)), ecnu Ha TuTtpoBanue 15mi ero pacxomyercs 10mi
pactBopa NaOH c C(1/z NaOH)=0,3000 moins/1. Onpeaenuts Maccy HCI B 500mit pactBopa.

6. OOpaboTka pe3ynpTaToB THUTpOBaHUSA: Ha TuTpoBaHWe pacTBOpa, TOIXYYEHHOTO
pactBopennem  KOH  maccoit  3,15800r, pacxomyercas  27mim  pactBopa  HCI
(THCL/KOH=0,07860r/mi). Onipeaenuts 00bem pactBopa KOH B mit.

7. Obpabotka pe3ynpraTtoB TUTpoBaHus; Berauciute C(1/z CH3COOH) u T(CH3COOH),
eciu Ha 25m1 CH3COOH 3atpaueno 20mi pactsopa NaOH, tutp (T) xoToporo pasen 0.00250
/ML

8. Iomsapumerpusi: Bplumcnanre yroja BpalieHUS TUIOCKOCTH TOJIIPH3AIMKA  PacTBOpa,
conepxaniero 20r caxaposzsl C12H22011 B 200mi; L=30 cM, ynenpHOE BpalieHHE paBHO +
66,5°.

9. Ilonapumerpust: BbluMcauTh yroa BpalleHUs IUIOCKOCTH TOJIAPH3AllMA  PAacTBOpA,
conepskaniero 25t rimoko3sl COH1206 B 200mi; L=20 cMm, ynenbHOe BpailieHue paBHo + 52,07°.

10. Ilonspumerpusi: BbluMcauTh yroja BpalleHUs IUIOCKOCTH IMOJIIpU3AlliU  PacTBOPA,
coneprkaniero 25t. ¢ppykro3sr COH1206 B 200mir; L=10 cM, yaensHOe BpamnieHue pasao — 92,0°.

11. TMonspumerpus: PaccunTaiite MOIsIpHOE BpallleHUE IIOCKOCTHU MOJIIPU3alliK pacTBOpa
menTona C10H190H, ecnm ynenbHOE BpameHue paBHo -50,6°.



12. TlpurotoBnenue pactBopoB: Tutp cepHoit kuciotsl (H2SO4) mo ruapokcuay HaTpus
(NaOH) pasen 0,00250 1/miy1. BeUMCIUTh MOJISPHYIO KOHIICHTPAIMIO SKBUBAJIEHTA CEPHOM
kucnotel C (1/z H2S04)).

13. Ilpurotosnenne pactBopoB: Kakyrwo maccy NaOH crienyeT B3sITh A1 IPUTOTOBICHUS
250 mu pactBopa ¢ Tutpom 0,00485 r/mit. Paccuntats MONSAPHYIO KOHIIEHTPAIIUIO SKBHUBAJICHTA
pactBopa NaOH, a taxke Tutp NaOH mo H2S04.

14. Tlpurortosnenue pactBopoB: Ckonbsko i H2SO4 mnotHocTsio 1,2 r/mn (50% H2S04)
HeoOXoauMo B34Th 11 ipuroToBieHus SO0 mut pactBopa ¢ C (1/z H2SO4)=4 mons/m.

15. Ompenenuts TuTp (T) pacTBOpa, MONsApHYIO KOHIEeHTpamuio 3kBuBanieHTa NaOH (C
(1/z NaOH)), a Taxxe tutp NaOH mo cepHoii kuciore.

16. IpurortoBnenue pactBopoB: Kakyto maccy NaOH crnemgyer B3Th ISl IPUTOTOBICHUS
250 mu pactBopa ¢ tutpom 0,00485 r/mut. PaccunTaThs MOJISIpHYIO KOHIIEHTPAIIMIO SKBHUBAJICHTA
pactBopa NaOH, a Taxxe tutp NaOH mo H2SOa.

17. TlpurotoBnenne pactBopoB: Kakyro maccy NaOH ciemyer B3sTh I IPUTOTOBJICHHS
250 mn pactBopa ¢ tutpom 0,00485 r/mi. Paccuutarh MOJSIPHYIO MacCcy SKBUBAJICHTA pacTBOpa
NaOH, a takxe Tutp NaOH 1o cepHoii kuciore.

18. IlpuroroBnenue pactBopoB: Tutp pacrBopa HCI pasen 0, 00275 r/mu. Beraucnuts C
(1/z HCI), a takxxe THCI/NaOH.

19. IlpuroroBnenue pactBopoB: Tutp cepnoit kucinotsl (H2SO4) mo ruppokcuay HaTpus
(NaOH) pasen 0,00250 r/mi. Bpluuciuth MOJSpPHYIO KOHLEHTPALMIO 3KBUBAJEHTA CEPHOM
kucnothl (C (1/z H2SO4)) u tutp pacTBOpa CEpHOI KUCIOTHI.

20. Pedpakromerpus: Beruucnure MonsipHyto pedpakiyio MpornaHoia Kak CyMMY aTOMHBIX
pedpakiuii.

21. Pedpakromerpus: Beruncnure no ypaBHenuto Jlopentua monsapHyro pedpaxiuio (Rm)
JeKaHa, IOTHOCTH (p) kotoporo 0,73 r/mi, n.

22. Pedpakromerpus: Bprumciure mno ypaBHeHuro HproTona-Jlamnmaca  yaenbHYRO
pedpakiuio anmwmaa COHSNH2; p=1,022 r/mim, n

23. Pedpakromerpus: Paccuuraiite mo ypaBHeHHio JlopeHTHAa MOJSIpHYIO pedpakiuio
toxryona, p=0,867 r/mi, n

24. Pedpaktomerpusi: Paccumtaiite mo ypaBHenuto HproTona-Jlamaca ynenbHYyIO
pedpakmuto rimnepuna, p=1,26 r/mi, n

25. Pedpakromerpus; Bprumcniure mno ypaBHeHuro HproToHa-Jlamnmaca  yAenbHYRO
pedpakiuio 6€H3UIOBOTO CIUPTa

26. dortokonopumerpus: OnTuueckas IIOTHOCTH pactBopa (D), comepxamero 0,007r
KMnO4 B 50mi, paBHa 0, 54 (TonmuHa MOTJIOUIAIOIIETO CJIOS KIOBETHI 2 cM). Berumcnure
MOJISIpHBINA K03 uuneHT noriomenus (EL).

27. ®otokonopumeTpus: Berauciaure ontrueckyro ioTHocTh (D) pactBopa ¢ MosIpHO#
koHneHTpanueit (C), paBHoil 10-4 Monb/1 B KIoBeTe TONIMKHOMN nornomaromiero cios (L) 1 cm;
Ex=104.

28. dotokonopumeTpus: OnTtudeckas MmiaoTHOCTh pactBopa (D) paBna 0,37 paccuuraiite
CBETONPOITyCKaHue 3Toro pactropa (%).

29. ®orokonopumMerpus: PaccunTaiiTe TONIIMHY MOTJIOMIAIOLIETO ¢10s KioBeThl (L, cM) ams
u3Mepenus ontuueckoi miotHoctu (D) pacTtBopa cynbsdara meau, conepxariero 0,0005t conu B
50mn pactBopa, EA=4103; D=0,43.

30. dotokomopumetpus: Cperonpomnyckanue (T) umccrmemyemoro pactBopa paBHO 55%.
PaccuuTaiite ontudeckyto miotHocTs (D) aToro pacteopa.

31.®oronedenomerpus: Ilpu doToHehemoMeTpHIECKOM OINpPEACICHUN  XJOPHIOB B
OUTHEBOI BOJe NMPUMEHEH B KadecTBe craHaapTHoro pactBop ZnCl2 ¢ C (1/z ZnClI2)=0.002
MOJTB/J1. CKOJIBKO XJIOPUI-UOHOB (MT') COJAEPKUT | MIT 3TOTO pacTBOpa

32. ®oronedenomerpusi: CKOIBKO CyIb(PaT-HOHOB (M) COAEPKHUTCA B | MJI CTaHIapTHOTO
pactBopa cepuoit kucnotsl (H2SO4) ¢ C(1/z H2SO4)= 10-3 momns/m.



33. ®oronedenomerpusi: Ckonbko HHUTpAT-HOHOB (NO3-) comepkut 1My CcTaHAAPTHOTO
pactBopa Pb(NO3)2 ¢ C(1/z Pb(NO3)2 )=0.001 mons/m.

34. ®ortonedenomerpusi: CKOIBKO CyIbhaT-HOHOB (MI) COAEPKUTCS B | MJI CTaHAAPTHOTO
pactBopa cepuoit kucinotel (H2SO4) ¢ C (1/z H2SO4)= 10-3 monb/m.

35. ®ororypouammerpusi: Paccunraiite o6vem (M) 20% pacrBopa NaCl (p=1,06 r/mn),
HeoOXoauMbIi [uia ipurotoBieHus 50 mi 4% crangapTHOrO pacTBopa

36. ®otorypouaumerpusi: Ckonbko cBuHIa (Pb2+) comepkut 1M1 ctaHAapTHOTO pacTBOpa
Pb(NO3)2 ¢ C(1/z Pb(NO3)2 )=0.001 monb/m.

37. ®ororypobunumerpus: Ilpu onpeneneHUH XJIOPHIOB B MUTHEBOW BOJE NMPHMEHEH B
kadectBe ctanaaptHoro pactBop CuCl2 ¢ C(1/z CuCl2)=0.002 momas/1. CKOIBKO XJIOPHIA-UOHOB
(mr) comepxut 1 M1 3TOrO pacTBopa

38. ®otorypoumumerpusi: Ckoabko HUTpaT-uoHOB (NO3-) comepkuT 1M cTaHAAPTHOTO
pactBopa Pb(NO3)2 ¢ C(1/z Pb(NO3)2 )=0.001 momns/m.

39. ®otorypoumumerpusi: CKOIBKO XJIOPHU HOHOB (MT) COJIEPKUTCS B 1 MJI CTaHIapTHOTO
pactBopa CuCl2 ¢ C (1/z CuCl2 )= 0.005 momns/m.



Iloka3aTeu U KpUTEPUH OLlEHMBAHUS MJIAHUPYEMBbIX Pe3yJIbTATOB OCBOCHH S
KOMIIeTEHIIHii U pe3yIbTaToOB 00y4YeHMsl, KAJIA OLleHUBAHUS

HNupukartop Yposensn
Ilkaja oneHMBaAHUSA @opmupyevrre AOCTUKEHUS Kpurepuu OCBOEHHUS
KOMIeTeHIHHU OLICHMBAHMA .
KOMIIeTeHIIHU KOMIeTeHIu i
OIIK-2. Criocoben OIIK-2.2. 3HaeT BepHO U B [IponBuHYTHIH
MPUMEHSTH [Tpumensier TIOJTHOM 00BeMe:
OCHOBHBIE 3aKOHBI OCHOBHBIE OCHOBBI
1 METOJIBI ¢uznKo- ¢$u3nIecKux,
UCCIIE0OBaHUH XMMHUYECKHE U | XUMHYECKHX,
€CTECTBCHHBIX HAYK XUMHUYECKHE ¢usmKo-
JUISL peLIeHus 3a/1a4 METOJIBI XMMHUUYECKHUX U
npodeccroHaTbHOM aHaIM3a JIIst OMOJIOTUYECKUX
JIeSITebHOCTH pa3pabotkuy, METO/IOB ISt
HCCIENOBAaHUM | MHCTPYMEHTAJIbHOI
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TrOTOBOI
HPOIYKIUH
NHUTaHUS
OIIK-2. Criocoben OIlK-2.2. 3HaeT ¢ [ToBbIIEHHBIH
NPUMEHSTh [Mpumensier HE3HAYUTEIbHBIMU
OCHOBHBIE 3aKOHBI OCHOBHbBIE 3aMEUaHUSIMHU:
1 METO/IBI ¢dusmKo- OCHOBBI
HCCIe0BaHUH XMMHUYECKHE U | (U3HYECKHX,
€CTECTBCHHBIX HayK XUMHUYECKHE XMMHUYECKHX,
JUISL pelIeHust 3a/1a4 METOJIBI ¢usmKo-
npodeccroHaIbLHOM aHaIM3a IS XMMHUUYECKHUX 1
JIeSITeTbHOCTH pa3paboTku, OHOTIOTMIECKUX
70 - UCCIIEIOBAaHUN | METOJOB IS
84 «3a4TEHOY Y 9KCIIEPTU3bl | WHCTPYMEHTAIbHON
6amroB MPOAYKITUH OIIEHKH
OOIIIECTBEHHOTO | TOKa3aTelneit
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UCTIONIb3YeMOro | 0e30macHOCTH
CBIPBS TIPOTYKIIUH
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HUCIIBITAaHHH T10
OTIpEICNICHUIO
noka3aTeaeh
¢uznKo-
MEXaHWYECKUX U
¢uznKo-
XAMHYECKUX
CBOMCTB
HCTIOJIb3YEMOTO
CBIPbS,

oy ¢abpuKaToB 1
TOTOBOM

MIPOAYKIIUH
MMUTAHUS
OIIK-2. Cnocoben OIIK-2.2. 3HaeT Ha 0a30BOM bazoBrriii
MPUMEHSITh [Mpumensier YPOBHE, C
OCHOBHBIE 3aKOHBI OCHOBHBIC OIIMOKaMU:
W1 METOBI ¢uznKo- OCHOBBI
HCCICAOBaHUI XUMHYEeCKHe U | (PU3HUYECKUX,
€CTECTBCHHBIX HaYK XUMHUYECKHUE XUMHYECKHUX,
JUTSL peIIeHUs 3a1a4 METO/IbI ¢uznKo-
npo¢heCCUOHATBHOM aHaIM3a Iyt XUMHYECKUX U
JIEATEIIBHOCTH pa3paboTku, OHOJOTHUECKUX
WCCIICIOBAaHUM | METOJOB JJIS
U 9KCIIEPTU3bl | UHCTPYMEHTAIBHOMN
MPOAYKIUH OIIEHKH
OOIIIECTBEHHOTO | TOKa3aTelen
MUTAHUS U KayecTBa U
HCTIONB3YeMOro | 0e30macHOCTH
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OIIK-2. Cniocoben OIIK-2.2. He 3naer Ha KoMmnerenunu
MPUMEHSTH ITpumensier 0a30BOM ypOBHE: HE
OCHOBHBIE 3aKOHBI OCHOBHBIE OCHOBBI c(hopMUpPOBaHEI
U METOJIbI ¢usmKo- (U3HYECKUX,
MeHee HCCIIeIOBaHUN XUMHYECKHE U | XUMUYECKHX,
50 «HE 3aYTEHOY €CTECTBCHHBIX HAYK XUMHUYECKHE ¢usnko-
OaoB JUTSL peIICHUs 3a1a4 METO/IbI XUMHYECKUX U
po¢eCcCHOHATEHON aHaIM3a JUIs OHOJIOTUYECKUX
JIEATEIIBHOCTH pa3paboTku, METOJIOB ISt
HCCIIEIOBAaHUI | MHCTPYMEHTaJIbHOM
M OKCIIEPTU3bI | OIEHKU
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TOTOBOH
MPOAYKLIMH
MMUTaHUSA




