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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX ENJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCHA C
IPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

33ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 10
caMocCTOsTebHas paboTa 94
4aCOB Ha KOHTPOJIb 4

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kype 4
Bun 3anaruit vI | PII Hroro
Jlexupn 4 (4 |4 |4
JlabopatopHbie 6 6 6 6
Hroro ayxn. 10 (10 |10 |10
KonrakrhHas padora |10 |10 (10 (10
Cam. pabota 94 194 |94 (94
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 | 108
Buae! KOHTpOIIS Ha Kypeax:
3auer 4 ceMecTp

KonTponbHas pabora 4 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1

CchopmMupoBaTh COBpeMEHHOE MPEICTABICHHE 00 OCHOBHBIX MPUHIINTIAX XUMUYECKUX U (PU3UKO- XUMHUYECKUX METOJIOB
HCCIEeI0BaHMs.

3. MECTO JUCHUIIJIMHbBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL:

|131.o

31

TpeboBanus K NpeaBapuTe/IbHON NOATOTOBKE 00y4a0IIerocs:

3.1.1

MeToIbI YKOJIOTHUECKHAX UCCIIE0BaHUMI

3.1.2

Hay4Ho-uccrenoBatenbekast paboTa (Moy4eHHe MepPBUYHBIX HABBIKOB HAYYHO-MCCIIEA0BATEILCKON pabOoThI)

3.13

VYuebHast TeXHOJIOTHYECKas! (TIPOEKTHO-TEXHOJIOTHYECKast) MPaKTHKa

3.14

T'eonorus

3.1.5

T'eoskosorus

3.1.6

OO01mas HKoJIOTHs

3.1.7

O3HaKOMUTENbHAS PAKTHKA

3.1.8

ITouBoBeieHNE

3.1.9

dusuka

3.1.10

Wndopmarnka

3.1.11

MaremaTuka

3.1.12

Xumus

3.2

Jducuumiunel (MOIY/I4) U IPAKTHKH, IJIS KOTOPbIX 0CBOEHHE TAHHOMN JUCUMIJIMHBI (MOYJ/Is1) HEOOXOTUMO KaK
npeanecTByoee:

321

3ammTa BEITYCKHON KBaNN(HUKAIIMOHHOH paboTHI, BKITIOYAs ITOJTOTOBKY K IPOIEIype 3aIUTH ¥ IPOLEAYPY 3aIlUThI

4. KOMIIETEHIIUN OBYYAIOIIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUITJINHBI

(MOJY.JIST)

OIIK-3 :

CnocoGeH MpUMeHSITh 6230BbIe METOIbI IKOJIOTMYEeCKAX UCCIIEeN0BAHMIT 115 pelIeHns 3a1a4 MpoghecCHOHATBHOI

ACATECJIbBHOCTH

OIIK-3.2

: Bnanets 6a30BBIMHU MCTOJaMH na6opaT0le>1x OKOJIOTHYCCKUX PICCJ'[C}IOB&HPIFI, AKTUBHO MCIHOJIB3YEMbBIX IJIsI pEHICHUA

3a/1a4 IpOoPECCHOHATBHON JeSITeIBHOCTH

5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon HaumeHoBaHue pa3jeoB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HHTepaxr. [Ipumeyanue
3aHATHSA TeM /BUJ 3aHSATHS/ Kype
Paznen 1. KauecTBeHHBIH
aHaJIM3

1.1 Crpykrypa COBpeMEHHOI 4 1 OIIK-3.2 JI1.1 JI1.2 0
AQHAIUTUYECKON XUMHH. JI1.3J12.1
KauectBeHHblil ananus. 2.2
Bune! ananusza. OCHOBHBIE 3Tallbl JI2.3J13.1
NIPOBE/ICHUS aHAIN3a U JI3.2
Kiaccu(HUKaIMs METOIOB aHAJIH3A. 31
AHAJIMTUYECKUH CUTHAI, TIpeie
oOHapy KeHHs, N30U-paTeIbHBIE H
cnenru(puIecKiue METOMIbI.

/JTex/

1.2 TexHuka 6€30MaCHOCTH. 4 2 OIIK-3.2 JI1.1 0
W neHTuduKams KaTHOHOB JI1.2J12.1J13.
KHCIIOTHO-IIEJIOYHBIM METOJIOM. 1J13.2
AHanuTHyecKas KiaccupuKanus o1
AQHMOHOB

/J1ab/
Paznen 2. KonuyecTBeHHbIH
XHMHYEeCKHii aHAIu3




2.1

MeToab! KOIMYECTBEHHOTO
XUMHYECKOTO aHaJIN3a.
I'paBuMeTpudeckuil MeTox,
aHam3a. MeToabl OCaXKACHUS U
OTIOHKH B TPaBUMETPHHU.
TpeboBanus k ocagkaM. Beibop
ocaauTens. BrusHue pa3smuuHbIX
(haKTOpOB PACTBOPUMOCTH
ocazkoB. Vcnionb30BaHue 3TUX
METOJIOB B aHAJIH3€ OOBEKTOB
OKpY’Karollei cpeapl

TurpuMeTprudeckuii MeTox
aHanu3a. CTaHAapTHBIE PACTBOPEI.
Bunpl TuTpoBanus: npsimoe,
o0paTHOe, 3aMeCTUTEIBHOE.
PacueTsl B THTpUMETPHH.
OCHOBHBIE METOJbI THTPUMETPUH.
KucinoTHo-0cHOBHOE TUTpOBaHHUE,
OKHCJIMTEIHHO-
BOCCTaHOBHTEILHOE,
0CaJUTENIBHOE U
KOMITICKCOHOMETPUIECKOE
TuTpoBaHue. Vcronbp30BaHue ITUX
METOJIOB B aHaJIN3€ 0OBEKTOB
OKpY>Karollei cpeapl

/Jlex/

1.5

OIIK-3.2

J1.1
JI1.2J12.1J13.
1J13.2
o1

2.2

1. Onpexnenenue coaepskaHust
KHCJIOT B CTOYHBIX BOJIaX METOJIOM
TIPSIMOTO THTPOBAHUSL.

2. Metox 0OpaTHOTO TUTPOBAHUS B
aHaJIM3€ COCTaBa MOYB.

/J1ab/

OIIK-3.2

J1.1
JI1.2J12.1J13.
1J13.2
o1

Paznen 3. KonnyecTBeHHBIH
HHCTPYMEHTAJILHBIN aHATU3




3.1 DUBUKO-XUMHYECKHE METOIBI 4 1.5 OIIK-3.2 JI1.1
aHanuza. DIEKTPOXUMHYECKUE JI1.2J12.1J13.
MeTtons! aHanm3a. Kimaccuukanms 1J13.2
(DU3UKO-XIMUYECKIX METO/IOB 31
ananu3za. CriocoObl pacueTa
KOHLIEHTpaLUii: METOJI CpaBHEHUS,
METOJ] KATMOPOBOYHOTO Tpaduka,
Meton 1o6aBok. Obmas
XapaKTepUCTHKA
AIIEKTPOXHUMHYECKIX METOJIOB
ananm3a. Knaccudukarus smexrpo
-XUMHUYECKUX METOJIOB.
Hcnonb3oBanue 3TUX METOAOB B
aHaJM3e 0OBEKTOB OKPYXKAIOIIEH
cpeabl

OnTuyeckue (CrieKTpaabHbIe)
MeTons! aHanm3a. Kiaccuukanus
OINITHYECKUX METOJIOB aHAJN3A.
Mertozbl MONEKYIApHOU
CHEKTPOCKONINH. MeTo1bl aTOMHOM
cnekrpockonuu. Vcnonp3oBanue
9THX METOJIOB B aHAIN3€ O0HEKTOB
OKPYKAaIOLIEH cpesibl
XpomaTorpadraeckie MeTOIbI
aHam3a.

Knaccudukanuns
XpoMaTorpaduaecKux METOI0B
a”anm3a. XpoMaTorpadpuieckie
napamMmeTpsl. Vcrons30BaHne 3TUX
METOJIOB B aHAJIM3E OOBEKTOB
OKpY>Karollei cpeapl

/JTex/

32 1. Meton TypOUAUMETPHUUECKOTO 4 2 OIIK-3.2 JI1.1
ompezeneHus Cynb(}haToB B JI1.2J12.1J13.
NIPUPOJHBIX BOAAX. 1J13.2

2. Konopumerpuueckoe Ol
OIpe/ieieHHe HOHOB aMMOHUS C
peakruBoM Heccrepa.

/J1ab/

Paznen 4. CamocrosiTeibHas
padora

4.1 N3ydenune TeOpeTHUECKUX 4 94 OIIK-3.2 J1.1
BOIPOCOB. BrinonHenue JI1.2J12.1J13.
NIPAKTUYECKUX 3a7aHuil. Pemenue 1J13.2
3amad. /Cp/ 21

4.2 IMoxnroroBka k 3auety /3a4ét/ 4 4 OIIK-3.2 JI1.1
JI1.2J12.1J13.
1J13.2
21

6. @OH/J1 OIEHOYHbIX CPEJICTB

6.1. KoHTpOJILHBIE BONPOCHI M 32 JaHUS

3AJAHMS KOHTPOJIbHOM PABOTBI

1. BBenenne B KaueCTBEHHBIN aHAIA3

Bamanus 1-10

Copneprxanue 3a1aHuit

1. 3amaun Ka4ecTBEHHOTO aHaju3a, KIacCH(UKAIHs €ro METOIOB.

2. Knaccnq)nxaum MCTOAOB KaYCCTBCHHOI'O aHajiu3a I10 CHOC06y perucTtpaluu pe3yJibTaTOB
COCTOAHUIO U KOJIM-YCCTBY UCCJIIEYEMOI'O BECIIECTBA.

aHaJiu3a, arp€raTHOMYy




3. XapaKrepHCTm(a 1 IPpUMEPBI ITPUMEHCHUS HpO6HOF0 U CUCTCMA-TUYCCKOI0 aHaJu3a.

4. AHanUTHYECKUE PEaKIUU, UX THIBI M IPeIbSIBIsIEMbIC K HUM TPeOOBaHNUS.

5. Yoy NpoBeieHNs aHATUTHYECKUX PEAKUUM.

6. AHanUTHYECKUE W TPYIIHOBBIE peareHThl. AHaIUTHUYECKHE Y(P-(EKThl peaKiuil.

7. KuncmoTHo-oCcHOBHasI METOIMKA KIacCU(PHUKANN KaTHOHOB.

8. Knaccugukanuss aHHOHOB IO pacTBOPUMOCTH coJieil 6apus u ce-

pedpa.

9. IIpousBenenne pacTBOpUMOCTH. Ero BeIBOJ M MpHMEHEHHE B aHATMTUYECKOH XUMUHU.

10. YcnoBus 00pa3oBaHHS U PACTBOPEHUS OCAIKOB.
Metonudeckue yka3aHus

Jlst oTBeTa Ha Bompockl 3agaHuil 1-10 ucnone3yiite mr00bIe yueOHbIE MOCOOHS IO aHATUTHYECKON XUMUH (pa3zen «KadecTBeHHbIH
aHau3»). M3yunTe 110 HUM TEOPETUUECKUI MaTepHall M IPUBEUTE KPATKUE OTBETHI HA YKa3aHHBIC B 3aJaHHAX BOIIPOCHI.

5.2. AHanuTHYecKUe IPyIIbl KATHOHOB
Bamanus 11-20

Coneprxanue 3a1aHui

2. YkaxuTe, K KAKIM aHaIUTHYECKUM TPYyNIIaM OTHOCSTCS MEPedUCICHHBIC KaTHOHBI. OTMEThTE IPYINOBBIC PEareHThl U
MOKa)KUTE UX JACHCTBHE HAa IPUMEPE IIPUBEAECHHBIX KATUOHOB.

3. CocraBpTe ypaBHEHHS peaKiuii 0OHAPY)KCHHs YKa3aHHBIX KaTHOHOB, YCIIOBHS MX IPOBEICHUS W aHATUTHYECKUE
3¢ dexTol.

Tabmauma 1

KavecTBeHHBIN XMMUUESCKUI aHAIN3 (KATHOHBI)

Howmep

3aganHusl  MoHsl Homep
3ajanua  Monsl

11 NH4,Zn 2 ], Cu2 [ 16 Ag [1, Mn 2 1, Co 2[]
12 Na J,Fe2 [, Cr3 [ 17 KO,Cr30,Zn2 [

13 Ca20,Sn2 [,K [ 18 Ba2,Co2 (], Fe2[]
14 KO,Cu2 [, Mn2 ] 19 NH4 [1,Sn 2 (], Ca 2 []
15 Pb2 [],Fe3 (], Ag [ 20 Na(,Zn2 [J,Pb2 [

Metoauyeckue yka3aHus
Bomonnss 3aganus 11-20, ucnone3yiite Tabmuiy 1 [punoxenus.
B Heil Bbl HaiiieTe oTBeTHI Ha BCe BOMPOCHI 3amanuid. Hampumep: katuon Al 3 +.

[IpumepHas cxema OTBETa Ha BOIIPOCHI 3aJaHUS:

1. Al 3 + — KaTHOH YeTBEpPTOH aHATUTHYECCKOH TPYIIHI IT0 KHCIOT-HO-OCHOBHON KIIaCCH(HMKAIINH.
2. I'pynmoBii peareHT Ha KaTHOHBI 3TOH rpymnmsl — pactBop NaOH.
3. YpaBHeHHE peakuuu JEHCTBUS TPYNIIOBOTO pearcHTa:

2 AICI3 + 3 NaOH = AlI(OH)3 + 3 NaClT;
OebIif IIBET
Al(OH)3 + NaOH = Na[AI(OH)4].
4. VYpaBHeHHe peakuuu oOHapykeHHs katnoHa Al 3 +:




2 A12(S04)3 + 2 Co(NO3)2 =2 Co(Al02)2 + 6 SO3 +4NO2 + 02
CHHHI IBET

YcnoBust MpoBEEHUS PEaKlUH: HarpeB.

5. AnHanmuTHaecKui 3 GEeKT peaKiiu: CHHee OKpaIlnBaHuUe.

[Ipumeuanue:

a) COCTaBIIsAs YPAaBHEHUS PEaKUUi, HCIOIb3YHTE TOIBKO PACTBOPHMBIE COJIM JAaHHOTO MOHa (Tabi. 4 IpunoxeHns);

0) HamMcaB ypaBHEHHUS JIOOBIX peakyii, He 3a0yAbTe pacCTaBUTh B HUX KO3((GUIIMEHTH U OTMETUTh aHATUTHIECKUE 3()(DEKTHL.
3. AHanUTHYECKUe IPYIIbI aHHOHOB

3aganus 21-30

Coneprxanue 3a1aHuit

1. VkaxuTe, K KAKUM aHAJIUTUYECKUM TPyNIaM OTHOCSATCS NEPEYUCICHHBIE AHUOHBL.
2. OTMeTbTe IPYNIOBLIE PEAreHTHl M MOKAXKUTE UX JEHCTBUE HA MpUMEpE NPHUBEAECHHBIX aHHOHOB.
3. CocraBbTe ypaBHEHHS peaKiuii 0OHAPYKCHHs yKa3aHHBIX aHHOHOB, OTMETHTE THIIBI PEAKIU, YCIOBUSI MX IPOBEACHHS H

aHanmUTH4YeCcKue d(PPEKTHI.
Ta6muma 2

KauecTBeHHbBIN XUMUYECKUI aHATTU3 (AHHOHBI)

Howmep

3aganud  oHEBI Howmep

3agaHus  MoHbI

21 Cl-[J, NO2 26 SO3[]-, NO3-

22 CO32- 1, I- 27 C032- O, CH3COO -
23 PO43-, CH3COO - 28 Br- [, SO42-

24 I- [0, SO32-T] 29 NO2- 1, PO4 3-

25 SO42-[1, Br - 30 S2-, SO32-11

Meroauyeckue yKa3aHHS
Bomonnsa 3apanus 21-30, ucnonssyite tabnuiy 2 [Ipunoxenns.
B Heii Bol HalineTe oTBETHI Ha Bce BONpock 3aanuil. Harmpumep: non AsO4 3-.

ITpumMepHas cxeMa OTBETa Ha BOIPOCHI 3a/IaHUSL:

1. AsO4 3- — aHMOH IIEepBOIl aHAIUTUYECKON TPYMIIBL.
2. I'pynmoBoii peareHT Ha aHHOHBI TO rpymmsl — pacTBop BaCl2.
3. VYpaBHEHHE peakuiH AEHCTBHS IPYIIIOBOTO pearcHTa:

2 Na3AsO4 + 3 BaCI2 = Ba3(As04)2 + 6 NaCl.
OenbIii KpHCT.
4. VYpaBHeHHe peakiuu oOHapyxeHus aHuoHa AsO4 3 -:

Na3AsO4 +2 KJ + 2 HCI (xon.) = J2 + Na3AsO3 + 2 KCI + H20
TEMHO-CEpBbIil

5. VYcnoBus mpoBeNeHUs peakuui: TemrepaTrypa (komHaTHasi), pactBop HCI (koHIEHTpHpOBaHHEIH), peareHT Ha J2
(KpaxmanbHBIH KIeHcTep).

6. AHanuTHIeCKUH 3((EKT peaKiiy: CHHee OKpaIlMBaHUE KpaxMmaa.

7. Tun PpCaKuru: OKUCIHUTEIbHO-BOCCTAHOBUTE/IbHAS.

IIpumeuanue:




a) COCTaBIIsIs yPaBHCHUS PEAKLHil, HCIIONB3YHTE TOJIBKO PACTBOPHMBIE COJIM JaHHOTO MoHa (Tadi. 3 IlpunoxeHus);

0) HamICcaB ypaBHEHHS JIFOOBIX peakuuii, He 3a0yJpTe pacCTaBUTh B HUX KOG (GHUIUCHTH K OTMETHTH AHATUTUIECKUE dPPEKTHI.

4. Coco0bI BEIpaXXEeHUS KOHIIEHTPAIIUHA PacTBOPOB
3amanus 31-40
Coneprxanue 3a1aHuit

JaiiTe onpeaeneHne U pacCUUTalTe MaCCOBYIO JIOTIO U MACCOBYIO KOHIIEHTPALIUIO PACTBOPEHHOIO BELIECTBA, €0 MOJISIPHYIO U
MOJIIIBHYTO KOHIIEHTPAITNH, MOJIIPHYIO KOHIICHTPAIINIO SKBHBAICHTOB 1 TUTP PacTBOpa Ha OCHOBAHUH JAAaHHEIX (Ta0m. 5.4).

Tabmnuua 4
Crioco0bI BBRIPaKCHUSI KOHIICHTPAIIUH PACTBOPOB

Homep  ®dopmyna Macca Macca [ImoTHOCTH

3aJaHUs BCIICCTBA BCIICCTBA, I' BOOBI, T pacTBopa, F/MJ'[
31 Al 2(SO 4) 3 32 538 1,0360
32 Ba(OH) 2 16 884 1,0095

33 H 2S04 20 597 1,0200

34 Na 2CO 3 23 337 1,0072
35 H3PO 4 47 163 1,1100

36 MgCl2 58 622 1,0220

37 Cu(NO 3) 2 65 991 1,0060
38 FeCl3 24 446 1,0052

39 Pb(CH 3C00)2 15 230 1,0003
40 Na 3PO 4 40 700 1,0046

5.5. Turpumerpuueckuii (00bEMHBII) aHaTH3

3aganus 41-70

ConepxaHue 3a1aHuit

41. Turpumerpudeckuii (00beMHbIH) aHamH3. CyMHOCTh U KIACCU(HKAINSA €r0 METON0B. TpeOOBaHUS K PEaKIUsIM,
HNPUMEHSAEMBIM B THTPUMETPHYECKUX METOAAX aHAIN3a.

42. TurpoBaHHBIE PACTBOPHI M CTIOCOOBI X IPUTOTOBJICHHSA. Y CTAHOBOYHBIE BEUIECTBA (TIEPBUYHBIC CTAHAAPTHI), UX
Ha3Ha4YeHHE U NpeabsBIseMble K HUM TPeOOBaHUSL.

43. MeTon KICIOTHO-OCHOBHOTO TUTpoBaHHA. MHIMKaTOpsl MeTona. O6macTh mepexona OKpacKd MHAWKATOpPA M IOKa3aTelb
tutpoBaHus. [IpaBuio BeIOOpa HHAUKATOPA.

44, Meton ankamuMmetprn. Pabounii pacTBOp MeTO/a, €ro XapaKTepPUCTHKA W MPUTOTOBICHHUE. [I[pUMEHEHHE METO/aA.
45. Mertoa anuaumerpud. Pabounii pacTBOp METO/a, €ro XapaKTepUCTHKa W MPUroToBIeHHE. [IpuMeHeHne MeToaa.
46. MeTobl OKHUCITUTENFHO-BOCCTAHOBUTEIBHOTO THTpOoBaHHs. CyITHOCTh METOIOB M UX Kiaccupukanus. OKACIUTETHHO-

BOCCTAaHOBUTEIbHBII oTeHIMaN. Y paBHeHre HepHera. Beruuciienne MOJISIpHBIX MacC SKBUBAJICHTOB OKUCIUTENICH U
BOCCTaHOBUTENEH.

47. Meron nepmanranatomerpuu. OxuciutensHble cBoiictBa KMnO4 B pasznnuHbIX cpepax. Paboumii pacTBop MeTona, €ro
HNpPUTOTOBNIEHHE U cTaHAapTH3anus. OnpeeneHne TOUKH SKBUBaeHTHOCTH. [IpakTiHueckoe 3HaYeHNE METOA.

48. OO0mmas xapakTepucTHKa MeToza HomoMeTpud. Paboune pacTBOPHI METO/a, UX TIPUTOTOBIICHUE W CTAHAapTU3AIHS.
Wunukatop Meroga. OcoOOEHHOCTD OMpPeAeIeHHs] OKUCIUTEICH.

49. MeTopI 0CaAUTEIHHOTO TUTPOBAHKS. TpeOoBaHMA, IPEIBABIIEMbIC K PEaKIHsIM MeToaa. MeToIsl apreHTOMETPUHI
(metox Mopa). Pabouwnii pacTBop, ero mpuroToBICHNE U CTaHAapTH3anyA. MHankatop meroga. Orpanndenne Metona Mopa u ero
IpUMEHEHHE.

50. OO1mast XapaKTepuCTHKa METO0B KOMIUIEKCOHOMETPUUECKOTO THTpOBaHUs. Meroy TpuinoHoMeTpun. PaGounii pactBop u
UH/IMKaTOpbl METOAA. BrIuKcIieHnEe MOJIPHBIX MacC SKBUBAJICHTOB TpuioHa b u metamios. Ilpumenenue Metoza.

51. MaccoBast 011 HepaCTBOPHMBIX MpUMecei B moBapeHHoi conu cocrapiser 0,0835. Onpenenure maccy nmpumMeceid u
YUCTOU coiu B e¢ naptuu Maccoi 400 xr.

52. Brlunciute Maccy U MacCoBYIO JIOJIF0 TUTPOCKONMUYECKOM BIJIarW B IOBApEHHOI COJIM IO CIENYIOIIMM JaHHBIM: Macca




cyxoro 0rokca — 27,1282 1; Mmacca Orokca ¢ BIaXHOU combio — 27,7698 r; Macca Grokca ¢ cyxo# conbto — 27,7506 T.

53. Omnpenenute 006¢M pactBopa KOH ¢ maccoBoit noseii 0,3 u mioTHOCTRIO 1,29 T/MII, €ClTM Ha €r0 THTPOBAHHE 3aTPAYCHO
15,00 M 0,2500 = pactBopa HCI.

54. Paccuuraiite maccoByro nmomo NaOH B HaBecke BeliecTBa Maccoi
1,0122 r, ecriut Ha ee TUTPOBAHUE MOCKIE pacTBOpeHHs Heobxoaumo 25,00 M ceproit kucnotsl ¢ T (H2SO4 / NaOH) = 0,0170 r/mo.

55. BrrauciimTe MaccoByI0 KOHIICHTpaNuUIo (T/11) YKCYCHOW KUCIIOTHI B Ma-puHaje, eciii Ha TutpoBanue 20,00 Mir MmapuHaga
uzpacxomoBano 3,85 mi 0, 0935 H pactBopa NaOH.

56. Boruncnure maccoByro nonto Mostiounoit kuciaoret CH3CHOHCOOH B orypeunom paccoiie, eciiu Ha TuTpoBanue 25,00
MJI OTGHUIBTPOBAHHOTO Paccoiia ¢ IIOTHOCTRIO 1 I/Mit m3pacxoxoBaHo 19,60 mir 0,0100 v pactBopa NaOH.

57 Omnpenenure MOJSIPHYIO KOHIICHTPALUIO SKBUBAJICHTOB YKCYCHOM KUCIIOTHI M €€ Maccy B 1 J1 TOMaTHOTO MapHHAJa, €CIIH
Ha TutpoBanue 20,00 mu MmapuHaga upacxogosano 2,75 mi 0,1054 v pactBopa NaOH.
58. N3 15,00 r Bapeno# xomdacs! mpuroToBwian 100 M BOTHOM BBITSKKH,

Ha TutpoBanue 20,00 mu kotopoit u3pacxonosanu 24,60 M 0,0624 u pactBopa KMnO4 B xucnoii cpene. Paccunraiite maccy u
MaccoByo gomo NaNO2 B o6pasue.

59. [Tpu pactBopeHun 5,4550 r aHamu3upyeMoro oopasiia, CoJiepKaliero

JkKele30, noaydeHo 250 M pacteopa, Ha TuTposanue 25,00 ma kotoporo 3atpadeHo 25,00 mn 0,0186 1 pactBopa KMnO4.
Paccuuraiite T (KMnO4 / Fe), Maccy 1 MaccoByIO JOIO XkKele3a B oOpasiie.

60. B mepHoii kobe 06béMoM 100 MIT MPUTOTOBIICH PAcTBOP IABEJICBOW KUCIOTHI, MOJISIpHAS KOHIIEHTPAIHMS KOTOPOTO
coctasigeT 0,0500 mons/n. Ha TuTpoBanme 10 mi 3Toro pactBopa 3atpauero 9,10 M pactBopa KMnO4. Paccuunraiite MONIspHYIO
KOHIIEHTPALUIO YKBUBAJICHTOB,

T (KMnO4) u T (KMnO4/ H2C204).

61. Ha tutpoBanue pactBopa, nomy4yeHHoro pactsopenueM 0,1420 r obpasua, conepKaliero xene3o, 3arpaueHo 24,85 miu
0,1005 = pactBopa KMnO4. PaccuuTaiite Maccy U MacCcoBYIO JIOJIO JKeJie3a B 00pasiie.

62. Omnpenenure Maccy U MaccoByro fomo Na2SO3 B obpasie, ecnu Ha TuTpoBanue 20,00 Ma pacTBopa, HOITyUYCHHOTO
pactBoperueM 0,5450 r HaBeckr oOpasiia B MEpHOMH Kos10e 00bEMoM 250 M1, U3pacXoa0BaHO

20,00 mi 0,0250 1 pactBopa J 2.
63. 0,6300 r obpasia, coaepKaniero Meib, paCTBOPWIIA ¥ MOJYYHIN PacTBOP, HA TUTPOBAHUE KOTOPOTO METOJIOM
Homometpun 3aTpadeHo 15,20 mi pactBopa THocyIbdaTa HaTpus ¢ TTpoM 1o Mexu 0,0065 r/mi. Beraucnure Maccy 1 MaccoByIo

JIOJTI0 MeJH B oOpasie.

64. Omnpenenute Maccy U MaccoByro Joio SO2 Bo GppyKTOBOM TOpE, eCiid u3 ero nmpoosl maccoi 20,00 T IPUTOTOBHITH
pacTBOp, Ha TUTPOBaHUE KOTOporo u3pacxonosanu 25,50 ma 0,0252 H pactBopa J2.

65. Omnpenenute o0y MKECTKOCTh BOJBI, e Ha TuTpoBanue 50,00 mi e¢ m3pacxomoBano 4,40 ma 0,05 H pacTBOpa
Tpunona b ¢ monpaBounsM ko3 durmentom 0,96. Uemy paBeH TuTp TprioHa b 110 KanbImio 1 Maranio?

66. BeruncnuTe MONSPHYIO KOHLIICHTPAIMIO SKBHBAJIICHTOB M THTP pacTBOpa TpmioHa-b, ecmu Ha TutpoBanue 10,00 mi
0,0500 = pactBOpa xnopuaa Maraus 3arpadero 9,70 mi pactBopa TpuioHa-b.

67. PactBopenuem 0,2842 r obpasua, cofepiKaliero XJIopua Maraus, noaydeno 250 mi pactBopa, Ha TuTpoBanue 10,00 mia
KOTOporo uzpacxonoBano 5,7 mit 0,0200 1 pactBopa TpuioHa-b. Beruncnure Maccy ¥ MaccoByIO JIONIO XJIOpHa MarHus B 00pas1e.

68. Brruncnute maccy u maccoByto pomro NaCl B kopoBeeM Macie, ecnu u3 10,00 r macna npurotoBmau 100,00 M BoxHO#H
BBITSDKKM M Ha TuTpoBanue 20,00 M e¢ uzpacxomoanu 6,45 mi 0,0569 1 pactBopa AgNO3 B ipucyrcteun K2CrO4.
69. Hagecky TexHumdeckoro xyopuaa Hatpusi Maccoit 2,4080 T pacTBopwin B MepHOU Koyioe o0beéMoM 500 mi. Ha

tutpoBanue 25,00 M mosryueHHOTO pacTBopa 3arparuiu 20,35 mi 0,1 H pacTBopa HETpaTa cepedpa. PaccuuTaiite maccy u
MaccoBYIO JIOJIIO XJIOpHIa HATpuUs B oOpasie.

70. PacTBopeHmeM B a30THOH KucioTe cepedpsHoro cruaBa Maccoit 0,1900 T IpHTOTOBIICH PacTBOp, HA TUTPOBAHUE
KoToporo u3pacxogosano 21,12 ma 0,0500 1 pactBopa NaCl. Beruucnure Maccy u MacCoBYIO JOMIO cepedpa B CIIIaBe.

6. OnTHYeCcKre METOBI aHAIH3a

Bamanus 71-74




Coneprxanue 3a1aHuit

[TpuBectu oTBeTHI Ha Bonpock (A) u pemuts 3aaa4u (b)

71. a) DoTomMeTpHUYECKHUIT aHAJIN3: CYIITHOCTh METO/Ia M 00JIaCTH €r0 MPHUMEHEHMSL.

6) OnTrueckue MWIOTHOCTH HuccaeayeMbix pactBopos K2Cr207 pasusr 0,357 u 0,548.
Omnpenenuts MOJISIPHbIC KOHIIGHTPALUH ATUX PACTBOPOB, UCIIOJIB3Ys JaHHbIC:

C-10 04, mons/n 1,02,5 3,5 404,5 5,5

Do,110,27 0,38 0,43 0,50 0,60.

72. a) Onrtiyeckast IIoTHOCTE. OCHOBHOM 3aKkoH (hotoMeTpuu. [ToHsTHE 00 OCHOBHOM H JIOIIOJIHUTEIIEHOM LBETE.

0) BRIncINTE MOMAPHYIO KOHIICHTPAIIMIO MEJM B €6 aMMHAdHOM PacTBOpPE, €r0 MOJIPHBIH W YACNBHBIH K03 (OHUIHCHTHI
HOMJIOLIEHHUS], €CJIU ONTHYECKAs INIOTHOCTh pacTBOPA IIPU TOJIIKHE c10s B 2 cM paBHa 0,264, a 50 M1 3TOro pacrsopa CoaepxaT
0,23 MI HIOHOB MEJIH.

73. a) JltoMuHeCLIEHTHBIN aHaNK3: BUBI IIOMUHECLEHIIMN M 001aCTH UX IPUMEHEHUS.

0) HTeHCHBHOCTD (hITyOpecleHIINN pacTBOPa, coaeprkaiiero HoHsl Al 3+[1, cocraiser 49 ycnoBHBIX equHUIl. OTpeIenTh
METOAAMU TPaAyHUpOBOYHOTO Tpaduika U 0JHOTO dTasoHa (3T. 3) coaeprkanue noHoB Al 3 [ B uccieryeMoM pacTBOpe Ha
OCHOBAHUU CJIEYIOIIUX JaHHbIX:

C, mxr/ma : 0,02; 0,04; 0,06; 0,08; 0,10.

I, yen. en.: 18; 36; 54; 72; 90.

74. a) IIpoBenenne GOTOMETPUUECKOTO aHATM3a METOJaMH IPalyMpPOBOYHOIO Ipa- (JUKa U OJJHOTO ITaJOHA.

6) OnTHyeckas IIOTHOCTE PAacTBOPA, COJEPIKAIIETO OKPAIICHHBIH KOMIUIEKC HUKEIS ¢ JUMETHINIHOKCUMOM, paBHa 0,46.
OrmpenenuTs MacCy U MacCOBYIO KOHILIEHTpauuto Hukenst B 100 mMit uccieryeMoro pacTBopa Ha OCHOBaHUH JTaHHBIX:

C, mxr/mn : 0,8; 1,6;2,4; 3,2; 4,0

D: 0,18; 0,36; 0,54; 0,72; 0,90.

7. DIEKTpOXUMHIYECKIE 1 XpPOMAaTOrpaduaecKue

METO/IBI aHAJIN3a

3ananus 75-82
CognepxaHue 3a1aHuit

[TpuBectu oTBeTHI Ha BOnpock (A) u pemuTs 3aaa4u (b).

75.a) MeToIbl 2NIEKTPOXUMHYESCKOTO aHaTN3a: MIOHATHE W UX KIIacCUPHUKAITHUS.

6) OmpenenuTs yIeIbHYIO U SKBHBAIECHTHYIO 3JIeKTponpoBoaHoCcTH 0, 1H pacTBOpa XJI0pHAa HaTPHsL, €CIH COIPOTHBICHUE ATOTO
pacTBopa, MOMEIIEHHOTO B AYEHKy ¢ IIOLIabI0 2JeKTpoaoB 1,5 cM 2 u pacctossHueM Mexxay Humu 0,75 cm, paBHo 48,6 Om.

76. a) MeToJ MOTEHLIMOMETPHH, €0 CYIIHOCTh. [IpsiMasi nOTeHIIMOMETpHUS.

6) IIpu psMO# MOTEHITMOMETPHH CTAHAAPTHBIX PACTBOPOB, COMIEPIKAINNX HUTPAT-HOHEL, ITI0JTyIeHBI JaHHBIE:

C, mone/n 0,00001 0,0001 0,001 0,01 0,1

SC, MB 330 275 225 170 120.

IMTocTpouts rpagynpoBouHEIii rpaduk B koopaumHaTax IJ[C — (- Ig C) u onpenennTs KOHIEHTPALUIO HUTPAT-HOHOB B HCCIIETYyEMBIX
pactBopax npu 3HadeHusax DJIC, paBHbIx 250 u 150 MB.

77. a) MeTo MOTEHIIMOMETPHH, €TO CYIIHOCTh. [I0TeHIIMOMETPHUECKOE TUTPOBAHUE.

6) I[Ipu noTenmomeTprueckoM TuTpoBanuu pacteopa HCI 0,11 pactBopom NaOH morydeHs! faHHEIE:

V(NaOH), mi 18,0 19,0 20,0 21,0 22,0

pH 2,28 2,59 7,00 11,49 11,68.

Haiitu rpadudecku oowem 0,11 pactBopa NaOH npu 3nadenusx pH, paBubix 3,5 u 10,5, 1 paccuutaTh MOJSPHYIO KOHIICHTPALIUIO
u maccy HCI B 20 mi ee pacTBopa.

78. a) MeTox KOHIYKTOMETpPHUH, €T0 CyITHOCTh. [IpsmMast KOHIYKTOMETpHsI.

6) PaccunraTh MOJISIPHYIO KOHLIEHTPAIMIO U MOJIIPHYIO KOHIIEHTPAIMIO SKBUBaJIeHTOB pacTBopa BaCl2, ecnu yaensHas u
SKBUBAJICHTHAS! 3JEKTPOINPOBOJAHOCTH 3TOI0 PaCTBOPA PaBHBI COOTBETCTBEHHO:

x=1,191-100013 O™ [11-ecm[11 mA=119,1 Om [J1-cm 2-mMomb[ 1.

79. a) MeTox KOHIYKTOMETpPUH, €T0 CyITHOCTh. KOHIyKTOMeTpHueckoe TUTPOBAHHUE.

6) YnenbHoe compoTusienue ucciaenyemoro pactsopa NH4CI pasno 4,4 Om-cMm. OnpeaienuTb ero MaccoByto 100 (B %),
UCIIONB3YS TaHHBIE:

[1,% 510 1520 25

[J, Om-1-cm1 0,092 0,178 0,239 0,337 0,403.

80. a) Xpomarorpadudeckuii aHaIH3: CYIIHOCTh M KIACCU(HKAIINSI METO/IOB.

0) Uepes Be KOJOHKH C KATHOHUTOM IPOITYCTHIIN BOAY C 00IIeH KeCTKOCThI0 10 MMOITB/IT U BBIYHCITHIIH KECTKOCTh YMSITISHHOH
BOJIBI (3mr0ata). OueHuTh KadecTBo ymsardeHus Boabl (K, %) v BBIYUCTUTH MOTPEITHOCTH OTBITA, €CIIH UCTHHHAS KECTKOCTh
JNI0ATOB COCTABSET 3 MMOJIB/JI, a BEIYUCIICHHAS OKA3aJIach PaBHOI 2,5 U 2 MMOJIB/IL.

81. a) MoHooOMeHHast XxpoMaTorpadus: CyITHOCTh METO/Ia ¥ €T MPHUMCHEHHE.

6) IIpu uccnenoBaHUM CTaHAAPTHBIX PACTBOPOB ATHIIOBOTO CITUPTAa METOJOM Ia30BOIl XpoMaTorpauu Ha XpoMaToTrpaMme
MOJTyYEHBI JaHHBIE 3aBUCMOCTHU BBICOTBI TUKOB OT MAaCCOBOW KOHIIEHTPALIUH:

J, mr/ 0,02 mn 0,2 0,4 0,6 0,8 1,0

h, mm 17 35 48 66 83.

OmnpenenuTs Maccy U MacCOBYIO JOJIO 3TUIOBOTO cupTa B 0,02 MIT HCClefyeMBIX pacTBOPOB ¢ MIOTHOCTHIO 0,91 I/MIT U BBICOTOM
MMMKOB Ha XpoMaTorpaMMme, paBHo# 55 u 70 mm.

82. a) 'azoxxunkocTHAs XxpoMaTorpadus: CYIIHOCTh U TPUMEHEHHE METO/1a.

6) [l BBIYMCIICHNS MAcChI ONPEAEIsIeMOro KOMIIOHeHTa (m k) MetogoM [DKX npuroToBMIHN mATh CTaHIAPTHEIX PAaCTBOPOB,
M3MEPWIN Ha XpOMaTOrpaMMax OTHOILIEHHUE IUIOIAAel MTMKOB BHYTPEHHET0 CTaHJapTa U olpeensieMoro kommnonenTa (S cr /S k) B




3aBUCUMOCTH OT OTHOUICHHUS UX Macc (M CT/MK) ¥ MONyYHIIN TaHHEIE:

Scr/Sx0,212 0,264 0,305 0,319 0,427

m ct/ mxk 0,248 0,307 0,354 0,378 0,503.

Omnpenenuts 1o rpaduKy 3Ha4E€HHE OTHOMICHHUS (M CT /m K), eciu 3HaueHue oTHomeHus (S ¢t/ S k) pasHo 0,360. Mcnons3ys
dhopmymy (S cr/ S k= k-mcT / m K), BHIUUCIUTH MONPABOYHBINH KodpduureHT (k) 1 Maccy KOMIOHEHTa (M K), 3Hasi, YTO Macca
BHYTPEHHETO cTaH/apTa paBHa 10 mr.

Bormpocks! 1u1s mpoBeeHUs TPOMEXKYTOYHOIT aTTecTaluy B hopMe 3auera:

1. KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAIN3 B aHAJUTHYECKOW XUMMU.

2. Krnaccudukarss HOHOB B KaUECTBCHHOM aHAJH3E.

3. XapakTepucTHKa aHAIUTUYECKUX PEAKLUH.

4. MeTo/bl KaUECTBEHHOTO aHANIN3a.

5. AHaTUTHYECKUH CHUTHAJ, TpeIeNl OOHApYKECHUS.

6. NzbupaTenbHble U CIEU(PUUECKAE METO/BI.

7. MeTo/b! KOTMYECTBEHHOTO XMMHUYECKOTO aHaIH3a.

8. CyIIHOCTh TPABUMETPUIECKOTO METOAA aHaJIM3a.

9. Metoabl OCaXAeHUsI U OTTOHKU B IPABUMETPUMU.

10. TpeboBanus k ocaakaM. Beibop ocaguress.

1. BrnusiHre MOHOB Ha PacTBOPUMOCTB OCAJKa, COJIEPIKAIIEr0 OJHOMMEHHBIE HOHBIL.

12. BnusHue NOCTOPOHHUX 3JIEKTPOIMTOB HAa PACTBOPUMOCTD.

13. BnusHue TemmnepaTypsl U IPUPOIBI PACTBOPUTEISI HA PACTBOPUMOCTS.

14. BiusiHIE KOHLEHTPAMd HOHOB BOJOPOAA Ha PaCTBOPUMOCTb.

15. BrimstHmIE IpoIIeccOB KOMILTEKCOOOPa30BaHUS Ha PacTBOPUMOCTH. MacKHpOBKA.

16. CoocaxacHue. YMEHBIICHUE COOCAXKICHHUS.

17. [IpumeneHne rpaBUMETPUN B aHAIU3E OKPYXKAIOIIEH Cpeipl.

18. CylUIHOCTh TUTPUMETPUYECKOTO aHAIM3A.

19. Krnaccudukaryst THTpIMETPHYECKIX METOIOB IO CIIOCO0y THTPOBAHHS

20. OCHOBHBIE METOBI THTPUMETPUIECKOTO aHAIH3A.

21. TpeOoBaHMA K peaKMsaM, NPUMEHAEMBIM B TUTPUMETPUUYECKOM aHAJIU3E.

22. CyIHOCTh METOJa KUCJIOTHO-OCHOBHOIO TUTPOBAaHMUS.

23. WupukaTopbl B METOJE KUCIOTHO-OCHOBHOTO TUTPOBAHUS.

24. OO01as XxapakTepuCTUKa METOJIOB OCAXAEHUS U KOMILIEKCOOOpa3oBaHusl.

25. CrnocoObl (PUKCHPOBAHUS TOYKH HKBHBAJICHTHOCTH.

26. Penmokcumerpus. Kiaccudukarst METO0B B peIOKCHMETPHA

27. OKHCITUTENbHO-BOCCTAHOBUTENBHBIA MoTeHIHAN. DaKTopsl, BIUSIONIME HA BEIUYMHY MO-TEHIHANA.

28. OCoOEHHOCTH PEAKLNi OKICICHHUA-BOCCTAHOBJICHHSI B PEAOKCUMETPUH U TPEOOBAHMS K HHUM.

29. OUKCHPOBaHNE TOYKH YKBHBAJIICHTHOCTH B PEIOKCHMETPHH. PeIOKC-MHANKATOPHI M TPe-O0BaHUS K HAM.
30. IIpuMeHeHUEe TUTPUMETPUH B aHAIMU3E OKPYXKAIOLIEH CpEJbl.

31. Knaccugukauuss ”HCTpyMEHTaIbHBIX METOJOB aHAIU3a.

32. Croco0bl pacueTa KOHLCHTPALUH: METO/ CPaBHEHHMs, METO/l KAIMOPOBOYHOTO rpaduka, MeTo] J00aBoK.
33. CyIIHOCTh 3JEKTPOXUMUYIECKUX METOAOB aHanm3a. Kimaccudukanus 3JeKTpOXUMHIECKAX METOJIOB aHAaJH3a.
34. IpsiMBle 1 KOCBEHHBIC METOIBI MNIEKTPOXUMHUUECKOTO aHANN3a. DNEKTPOXHUMHUUECKas sueHKa.

35. WNHauKkaTopHBIi 3JIeKTpOA. DJNEKTPO]] CPABHEHHUS.

36. INorenmmomerpuaeckuiit MeTox aHanmm3a. OCHOBHBIC 3aKOHBI M (DOPMYIIHI.

37. Merton npsiMoii noteHuuoMeTpuu. IloreHnMoMeTpuyeckoe TUTPOBAHUE.

38. Konnyxromerpuueckuii Metoa aHanuza. OCHOBHBIE 3aKOHBI U (POPMYJIBL.

39. Merton npsiMoli koHAyKTOMeTpud. KOHAyKTOMETpHUYECKOE THUTPOBAHHUE

40. Kynonomerpudeckuit Meron aHaimmu3a. OCHOBHBIE 3aKOHBI U (DOPMYIIBL.

41. IIpsamas xynonomerpus. KynoHoMeTpuueckoe TUTPOBaHHUE.

42. Bonbramnepomerpuueckuii MeTon aHanu3za. [lonsporpadus. OcHOBHBIC 3aKOHBI U (POP-MYJIbI.

43. AMIIEpOMETPUIECKOE TUTPOBAHHUE B TOISPOrPaPUUSCKOM aHAH3E.

44. IIpuMeHeHne 2IEKTPOXUMUYECKUX METOAOB AHAIM3A.

45. CyIHOCTh ONTHYECKUX METOJOB aHaiu3a. Kiaccuduxausi ONTHUECKUX METOJIOB aHAIU-3a.

46. ®doromerpuueckuii MeTon aHann3a. OCHOBHBIE 3aKOHBI M (hOPMYJIBL.

47. MeToapl onpeneneHus] KOHIEHTPpAIMK aHAIM3UPYEeMOTo BelecTBa B (HOTOMETPHUSCKOM METOJIE aHaIIN3a.
48. OMHCCHOHHBIN CIIEKTpanbHbIi aHamu3. OCHOBHBIC 3aKOHBI U (DOPMYIIBL.

49. [TnameHHast SMUCCHOHHAS CrieKTpocKonust. OCHOBHBIE 3aKOHBI M (hOPMYJIBI.

50. ATOMHO-a0cOpOIIMOHHEIH aHann3. OCHOBHBIE 3aKOHBI M (DOPMYIIEL.

S1. Hedenomerpuueckuii u Typounumerpudeckuii ananu3. OCHOBHBIEC 3aKOHBI U (DOPMYIIBL.

52. JlromuHectieHTHBIN aHanu3. OCHOBHbIE 3aKOHBI U (YOPMYJIBL.

53. IIpuMeHeHne ONTHYECKUX METOJOB aHAIU3a.

54. CymHOCTh XpoMaTorpaduaecKknX METOJOB aHAIH3a.

55. Krnaccuduxkarus xpomarorpadudecknx MeTOJOB aHAIN3a MO arperaTHOMY COCTOSHHIO MPUMEHSEMBIX (a3.
56. Knaccudukarus xpomarorpaduueckux MeTOJOB aHAIN3a MO MEXaHU3MaM pa3eleHus.

57. Knaccugukanus xpomatorpa@uyeckux METOJOB aHAIN3a 110 MPHUMEHSIEMON TEXHHKE.

58. Knaccugukanus xpomarorpaduyeckux METONOB aHAIM3a IO CIIOCO0Y OTHOCHTENBHOTO TepeMeneHus ¢as.

59. CyIHOCTh Ta30KUIKOCTHON U >KUAKOCTHO-KUAKOCTHOW Xpomarorpadum.




60. CymurHocTs HOHHOOOMEHHOM XpoMaTorpaduu.
61. CyIIHOCTh TOHKOCIOWHON XpoMmaTorpaduu.

62. [IpuMeneHne XpoMaTorpauueckoro aHaln3a B aHAIN3E OOBEKTOB OKPYXKAIOIIEH CpEbl.

6.2. TeMbl NUCbMEHHBIX padoT

Tems! pedepata:

1. AHanuTHYecKuii KOHTPOJIb BO3AyXa pabodeil 30HbI MPOMBIIITICHHBIX

OPEANPUATUN U KUIIBIX 30H.

2. Meroasr OIIpEACIICHUA COACPIKaHUA METAJUIOB TP aHAJIN3€ NIPHUPOI-

HBIX U CTOYHBIX BOJ.

3. Metosl onpesieieH sl COIepKaHNUS METANIOB MIPU aHAJIM3€ CTOYHBIX
BOJI OIPE/ICJICHHOTO MTPOMBIIIIJICHHOTO 00bEKTa (TaJIbBAHUYECKHUE
MIPOM3BOJICTBA, METAITIO00PA0ATHIBAIONITNE IPEANPHITHS, XHMAIESCKIE TTPOM3BOJICTBA PA3IMIHOTO MPO-PHIIS U T. 11.).

A

IIPUMECEH.

AHanu3 NpUpOIHBIX U CTOYHBIX BOJ HA COJEPKaHUE MUKPOIJIEMEHTOB.
MeToap! onpeaesaeHns] OpraHnYecKUX BELIECTB B BOAAX.
3arps3HSAIONIIE MUKPOAJIEMEHTHI TEXHOTEHHOTO MPOMCXOXKACHUS B TTOYBAX U BO3MOXKHBIC ITyTH UX OTIPEAEIICHUS.
OcCHOBHBIE 3Tallbl TIOCTPOCHUSI AaHATUTUYECKON METOIMKH MIPH aHAIHU3E MOYB.
DJEMEHTHBIN U BEIIECTBEHHBIN aHaIN3 B aHAJIN3€ ITOYB.

Mertoibl pa3esieHns U KOHIEHTPUPOBAaHUSI OPTraHUYECKUX MUKPO-

10. MeToapb! onpeaeacHUs IPUOPUTETHBIX 3arPA3HUTEICH OKPYXKAIOLEH CPEbL.

6.3. IIpouenypa oueHUBaHUS

Tax Kak JJIs1 CTYAEHTOB 3a09HOH ()OPMBI 00y4eHHs OanIbHO-PEHTHHTOBAsI CHCTEMa HEe IPEAYCMOTPEHA, TO Ha HTOTOBOM KOHTPOJIE
CTYZEHT MOXKET IOJIy4YUTh OLICHKY: «OTJIUYHO», «XOPOILO», «yIOBICTBOPUTEIBHO, «HEYJOBICTBOPUTEIBHO», «3aYTCHO» U «HE

3a4TCHO)».

6.4. IlepeyeHb BHI0B OLICHOYHBIX CPEACTB

TexyIuil KOHTPOIb.
IIpoMexyTOUHBIN KOHTPOJb.
HToroBsiif KOHTPOJIb.

7. YHEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JISA)

7.1. PexomeHnayemast qureparypa

7.1.1. OcHOBHas JIMTepaTypa

ABTOpBI, COCTaBUTENIN

3arnaBue

W3nmarenscTBO, TO

JI1.1 |IIaraunena E.B.

Xumugeckue U (PH3UKO-XUMHUECKIE METO/IBI aHAITN3a
OKPYXAaIOLIEH cpeabl: Kype JEKIHA [JU1sI CTYJCHTOB
HarpaJieHus1 "DKOJIOTHUS U IPUPOJIONIOIb30BaHHE" |

Hosouepkacck: , 2014,

JI1.2 | IIaraunena E.B.

XUMHYecKue U PU3NKO-XUMHYECKIE METOIBI aHAJIH3a
OKPYXKAIOLIEH cpelbl: Kype JIEKIUH [JUIs CTYJEHTOB
HampaBieHus "DKOIOTUS U IPUPOAOTIONb30BaHMe" |

Hosouepxkacck, 2014,
http://biblio.dongau.ru/MegaPr
oNIMI/Web

JI1.3 | Anexcanaposa T. I1.,
Amnapnes A. U.,
KazakoBa A. A.,
Kapynuna O. B.

AHanuTHuecKas XuMus: yueoHoe nocodue

Hoocubupck:
HoBocubupckuii
rOCyAapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2016,
https://biblioclub.ru/index.php?
page=book&id=573734

7.1.2. lonoJHUTEIbHAS JIUTEPATypa

ABTOpBI, COCTaBUTENN

3arnaBue

W3nmarenscTBO, TO

JI2.1 | MamontoB B. T

MeTo 15! TOUYBCHHBIX HCCIICIOBAHUN: YIeOHUK

Cankr-IletepOypr: Jlans, 2021,
https://e.lanbook.com/book/152
448

JI2.2 | AmapueB A. 1.,
Anexcangposa T. I1.,
KazakoBa A. A.,
Kapynuna O. B.

AHanuTHYecKass XUMHUS: y‘{€6H0€ rmocooue

HoBocubupck:
HoBocubupckmit
roCy/1apCTBEHHBII
TEXHUYCCKUN YHUBEPCHUTET,
2015,
https://biblioclub.ru/index.php?
page=book&id=438291

JI2.3 | dunumonosa H. A.

AHanuTnyueckas XMMHs: y4eOHO-METOINUECKOe TToco0He ISt
CTY/ICHTOB 3a09HOH (hopMBI 00yueHHs HanpasneHus 05.03.06

«OKOJIOTHA U TPUPOJAOIIOTIE30BaAHUE)

Bonrorpan: Bonrorpanckuit
TI'AY, 2017,
https://e.lanbook.com/book/112
370

7.1.3. MeTonnueckue pa3padoTku




ABTOpBI, COCTaBUTENN 3arnasue W3naTenbcTBO, IO
JI3.1 [HoBoYepk. HHX.- Xumugeckue U (pH3UKO-XUMUUECKIEe METOIBI aHATN3a Hogouepxkacck, 2018,
MEJTHOp. UH-T OKpYXaIOLEeH cpeabl: METOINUECKIE YKAa3aHUs [0 U3YUYEHHIO http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; cocT. | Kypca U BBIITOTHEHUIO KOHTPOJIBHOM paboThl T OaKaJIaBpOB oNIMI/UserEntry?
E.B. [IaTHULbIHA, 3a049HO (hopMbI 00yd/ HarIpaBiIeHU "DKOIOTHI U Action=Link FindDoc&id=21
T.}O. Kokuna MPUPOAONOIb30BaHUE" 4420&1db=0
JI3.2 | HoBouepk. HHX.- AHanuThueckas XuMus (KOJIMUECTBEHHBIA aHATIN3): METO/. HoBouepxacck, 2021,
MEJTAOp. WH-T yKa3aHus 10 BBIN. pacd.-rpad. paboTsl sl CTY. 04. GOpMBI http://biblio.dongau.ru/MegaPr
Houckoit TAY ; coct. | 00y4. Hampaen. "[lenarornyeckoe oOpazoBanue", HaIPaBIl. oNIMI/UserEntry?
T.W. IpoBoBO30Ba "Xumus" Action=Link FindDoc&id=38
3828&idb=0
7.2. IlepeueHb pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIMOHHOI ceTn "UHTepHeT"
7.2.1 | MHGPOPMAITMOHHO-CIIPABOYHBIC U TIOUCKOBBIE CUCTeMbI | http://www.chem.msu.su/rus/elibrary/
7.3 IlepevyeHs MPOrpaMMHOI0 oGecedeHUsI
7.3.1 Yandex browser
73.2 MS Windows XP,7,8, 8.1, 10; Cyb6nuuenszunonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpetim»
733 Microsoft Teams Ipenocrapnsiercs: GecruiaTHO
7.4 Tlepevyenb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 basbr nanabpix OO0 Haydnas anekTpoHHas http://elibrary.ru/
OoubmmoTexa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHbBI (MOAYJIS)
8.1 2313 CrnenmambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeacTBaMy 00yUeHHsI, CITy>KAIIUMHU IS IPeACTaBICHUs HH(POPMaLU OOJBIION ay JUTOPUH:
Habop neMOHCTpallmoHHOTO 000pyI0BaHUs (TEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
., npoekrop Acerx113PH — 1mt., o5kpan HacTeHHBIH — | IT.; Y4eOHO-HarIsAAHBIE TocoOms — 15
mrt.; PaGoune mecra ctyneHToB; Pabodee MecTo mpenonaBarens.
8.2 2305 INomemneHne yKOMIUIEKTOBAHO CIICIIMAIN3NPOBAHHON MEOETIBI0 M TEXHUIECKUMH CPEICTBAMH
00y4eHHs, CIyKAIIUMH JUTA IPEICTaBICHHS HH)OPMAIMK 1 OCHALICHO KOMITBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO TIOAKITIOUYEHHS K ceTh «HTepHeT» 1 00ecIedeHneM J0CTyIIa B JICKTPOHHYIO
nHpopMannoHHO-o0pa3zoBatenbHyTo cpexy HUMU lonckoit TAY: Kommsioteps! Mapoxk: Intel
Celeron 430 — 1 wrt.; Celeron 366 — 1 wt.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHutop
OPTIQUESTQ — 2 mrt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas 6ubnnoreka;
Crombl komnbioTepHbIe — 6 T.; Crosi-TyMOa — 5 it.; Crynbs — 16 mit.; TeMmaTHUecKHe TUIaKaThl
—5mr.; Jlocka— | mT.; PabGoume mecTa cTyneHToB; Pabodee MecTo mpemopaBaTes.
8.3 2321 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMK 00YYEHHsI, CIy KaIllUMH JJIsL IPeICTaBIeHHs HH(opMaln ayauTopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPSHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; Y4ueOHO-HANIAAHBIE TOCOOHS — 9 mmIT.;
Hocka - 1 miT.; Paboumne mecra cryaenTo; Pabodee Mecto mpermnoaaBaress.
8.4 2103 CrienpanbHOE IOMEUICHHE YKOMIUIEKTOBAHO CIEIHATIM3UPOBAHHON MeOEIbI0 M TEXHUYECCKUMU
CpencTBaMH 00YYEHHs, CIy KaIllUMH TSI IPEICTaBICHIS HH(QOPMAIIH OOJIBIION ay TUTOPHH:
Habop neMoHcTpanmoHHOTr0 000py10BaHuUs (IEPEHOCHOMN): 9KpaH - | mrT., mpoekrop - 1 mrT.,
HeTOyK - 1 mT.; Temaruyeckue miakatel — 5 wr.; Jocka-1 mr.; pH-metp — 1 mt.; KOK -2 -1
mt.; Tepmocrar Ouonormyeckuii — 1 mt.; Mukpockorsl — 2 mrt.; JlabopaTopHas mocyaa;
PacTBOpPHI peakTHBOB, HEOOXOIMMBIX IS BBITIOTHEHHUS nabopaTopHbIX padot; Crox
nmaboparopHslii croiika — 1 mT.; Cymumisasli mkad — 1 mT.; Cron-tymba — 3 mt.; YuebOHO-
HarISIHBIC TOCOOHS: MaKeThl, IJIAKAThI, CTCHIB, HaTypHble 00pa3iubl; Jocka -1 mr.; Paboune
MecTa CTYAEHTOB; Paboune mMecrta rmpemnogaBaTems.

9. METOIMYECKHUE YKA3AHUA JJIA OBYYAIOIIIUXCA ITIO OCBOEHUIO JUCHUIIIIMHBI (MOAY JISA)

MeTtoandeckie peKOMEHIAINH 10 OPraHU3aIMK CAaMOCTOSTEIbHOM padoThl o0ydatomuxcs B HUMUN JITAY[DnekrpoHHbIi
pecypc] : (BBen. B neiicTBue npukasoM gupexropa Nel06 ot 19 utons 2015r.) / HoBo-4uepk. umx.-menuop. uH-T JJoHCKO# [AY .-
OnexrpoH. AaH.- HoBouepxkacck, 2015.- Pexxum goctyna: http://www.ngma.su
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