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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
ANEKTPOXHUMUIECKIX METOIOB
ananm3a. Knaccudukarus smexrpo
-XUMHUYECKUX METOJIOB.
Hcnonb3oBanue 3TUX METOAOB B
aHaJM3e 0OBEKTOB OKPYXKAIOIIEH
cpeabl

OnTuyeckue (CrieKTpaabHbIe)
MeTOJIbI aHanm3a. Kimaccudurarst
OTITUYECKIX METOOB aHAIH3A.
Mertozbl MONEKYIApHOU
CHEKTPOCKONINH. MeTo1bl aTOMHOM
cnekrpockonuu. Vcnonp3oBanue
9THX METOJIOB B aHAIN3€ O0HEKTOB
OKPYKAaIOLIEH cpesibl
Xpomarorpaduaeckie 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/
Pazpnen 4. CamocTosiTe/ibHAsS
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
31

6. @OH/J1 OIEHOYHbIX CPEJICTB

6.1. KoHTpOJILHBIE BONPOCHI M 32 JaHUS

Bomnpock! 11t poBeIeHHS IPOMEKYTOYHOM aTTecTaliy B popMe 3adera:
KauecTBEeHHBIN M KOJIMYECTBEHHBIH aHAJIW3 B aHAJIMTUUECKOM XMMMH.
Knaccugukauuss HOHOB B KaU€CTBEHHOM aHaJIM3e.

XapakTepucTHKa aHAIUTUYECKUX PEaKIUH.

MeToapl KAUECTBEHHOTO aHaIM3a.

AHaNUTHYECKUH CUTHAI, TIpenen 00HapYKEHHUS.

N36upaTenbHble U CICIUPHUSCKAE METO/IbI.

MeToapl KOJTUYSCTBCHHOIO XMMHUYECKOTO aHajIn3a.

CylUIHOCTh TPaBUMETPHUUECKOTO METOJIa aHau3a.

Metoabl OcaXKAeHUsI U OTTOHKH B TPaBUMETPHUH.

TpeboBanus k ocaakaM. Beibop ocamutess.

BnusiHue MOHOB Ha PacTBOPUMOCTH OCaJIKa, COAEPIKAIETO OJHOWMEHHBIE MOHBI.

CEOYXNN R LD~

— O




12. BiusHue NOCTOPOHHUX 3JIEKTPOIMTOB Ha PACTBOPUMOCTD.

13. BnusHue TemnepaTypbl U IPUPOJBI PACTBOPUTENSI HA PACTBOPUMOCTD.

14. BrusiHue KOHUEHTpaIMd MOHOB BOJOPOJAA HA PaCTBOPUMOCTb.

15. BnusiHre mpo1ieccoB KOMITIEKCOOOpa30BaHUsI Ha PaCTBOPHUMOCTh. MacKUpOBKa.

16. Coocaxaenue. YMEHBIIEHUE COOCAXKIECHHUS.

17. IIpuMmeHeHne rpaBUMETPUH B aHAIIU3€ OKPY’KAarOLIEH Cpebl.

18. CyUIHOCTh TUTPUMETPHUUECKOTO aHAIN3a.

19. Knaccudukarust THTPEMETPHUYECKIX METOIOB IO CIIOCO0y TUTPOBAaHMS

20. OCHOBHBIE METO/IbI TUTPUMETPUUECKOTO aHAIH3A.

21. TpeOoBaHUA K peaKIHsIM, IPUMEHIEMBIM B THTPHMETPHUYCCKOM aHAIN3E.

22. CyIIHOCTh METO/A KUCIOTHO-OCHOBHOTO THTPOBAHHS.

23. Wnaukatopsl B METOJie KUCIOTHO-OCHOBHOTO THUTPOBAHUSI.

24. OO1mast XapakTepuCTHKa METOI0B OCAXJCHHS M KOMIIIEKCOOOpa30BaHHUs.

25. Crioco05! pUKCHPOBAaHHS TOYKA HKBHBAJICHTHOCTH.

26. Penoxcumerpust. Kmaccuduxamnust MeTo10B B peIOKCUMETPUH

217. OKHCITUTENBHO-BOCCTAHOBUTENBHBIH NMoTeHIUan. DakTopsl, BIUSIONIME HA BEIUYMHY MO-TEHIHANA.

28. OCOOEHHOCTH peakunii OKUCIICHHUA-BOCCTAHOBIICHUS B PEIOKCHMETPHH M TPEOOBAaHMS K HUM.

29. ®DuUKCUPOBaHNE TOYKH YKBHBAJICHTHOCTH B PEIOKCHMETPHH. PeIOKC-MHANKATOPHI M Tpe-O0BAHUS K HHUM.
30. [IpuMeHeHre TUTPUMETPHH B aHAIM3E OKPY)KAIOLIEH Cpelbl.

31. Knaccudukarnus MHCTpyMEHTaIbHBIX METOJIOB aHAIN3A.

32. Crioco0bI pacueTa KOHIIGHTPAIU: METOJl CPABHEHUS, METOJ KATHOPOBOYHOTO rpadKa, METOJ JOOABOK.
33. CyIIHOCTh 3MEeKTPOXUMHUYECKUX METOJ0B aHanu3a. Kiaccuguxanus 3MeKTpOXUMHUYECKHX METOIOB aHAH3a.
34. IIpsiMble U KOCBEHHBIE METOBI AEKTPOXUMHUECKOTO aHANN3a. DNEKTPOXUMHUYECKas suekKa.

35. VHAMKAaTOPHBIN 3JEKTPON. DNEKTPOJl CPaBHEHMUSL.

36. INorenmmomerpuaeckuiit MeTox aHanu3a. OCHOBHBIC 3aKOHBI M (DOPMYIIBI.

37. Merton npsMoil noteHuroMeTpuu. IloTeHImoMeTprueckoe TUTPOBaHUE.

38. Konnmykromerpudeckuii MeToa aHaimu3a. OCHOBHBIC 3aKOHBI U (DOPMYJIBL.

39. Merton npsimoii koHAykroMeTpuu. KoHAyKroMeTpudeckoe TUTPOBaHUE

40. Kynonomerpudeckuit Meros aHaimu3a. OCHOBHBIE 3aKOHBI U (DOPMYIIBL

41. Ipsimas xynonomerpusa. KynoHomerpuueckoe TUTPOBAHUE.

42. Bonpsrammepomerpuueckuii Meton ananmsa. [lomsporpadus. OCHOBHBIE 3aKOHEI M (hOP-MYIIBL.

43. AMIIepoMeTpHUIecKoe TUTPOBAHUE B MONSIPOrpaGuIecKoM aHaIM3e.

44. [TpumeHeHne TEKTPOXUMUIECKUX METOAOB aHaIM3a.

45. CyIIHOCTh ONTHYECKUX METOJO0B aHaiM3a. Kiaccuukanust onTHYecKnx METOIOB aHaM-3a.

46. doTomerprdecknii MeTox aHanmm3a. OCHOBHBIC 3aKOHBI M (DOPMYJIBL.

47. Mertozp! onpeaeneHus] KOHIIEHTPALUi aHATH3HPYEMOTo BellecTBa B (POTOMETPHUUECKOM METOJIe aHaIH3a.
48. DMHUCCUOHHBIN CHEKTPaIbHbBIN aHanu3. OCHOBHbBIC 3aKOHBI U (HOPMYJIBI.

49. [TmamenHast SMHUCCHOHHAS crieKTpockonus. OCHOBHEBIC 3aKOHBI M (DOPMYJIBL.

50. ATOMHO-abcopOIHOHHEIN aHanu3. OCHOBHBIE 3aKOHBI M (DOPMYIIBI.

51. Hedenomerpuueckuii 1 TypOuaumMeTpudeckuid ananu3. OCHOBHBIE 3aKOHBI U (DOPMYJIBIL.

52. JlromuHeceHTHBIH aHamu3. OCHOBHbBIC 3aKOHBI M (POPMYJIBIL.

53. [IpumeneHne oNTUYECKUX METOJIOB aHAIN3a.

54. CymuHocTs XpoMaTorpauueckux MeTOJOB aHaIU3a.

55. Knaccudukarnus xpomarorpaguueckiux METOIOB aHAIIM3a 110 arperaTHOMY COCTOSIHUIO IPUMEHsIeMBbIX (as3.
56. Krnaccudukarms xpomarorpaguiecknx MeTOOB aHATM3a MO MEXaHW3MaM pa3JeICHUS.

57. Krnaccudukarms xpomarorpaduaecknx METOJOB aHAIN3a IO NMPUMEHAEMOH TEXHUKE.

58. Knaccugukauus xpomarorpadguyeckux METOAOB aHAIM3a 10 CIIOCO0y OTHOCHTENBHOTO IepeMelieHus ¢as.
59. CyIIHOCTh Ta30XKHIKOCTHON U YKUIKOCTHO-KUIAKOCTHOW Xpomarorpadum.

60. CyurHoOCTs HOHHOOOMEHHOH XpoMaTorpaduu.

61. CyIIHOCTh TOHKOCIOHHOM Xpomarorpadum.

62. ITpumeneHne xpomaTorpaMueckoro aHalu3a B aHAIU3€ 0OBEKTOB OKpYXKaroIieil cpesl.

6.2. Tembl NUCEMEHHBIX PadoT

3AJJAHMS KOHTPOJIbBHOU PABOTHI

BBeneHue B kauecTBEHHBIN aHAIIN3

3aganus 1-10

ConeprxaHue 3aaHuit

1. 3amaun Ka4eCTBEHHOTO aHaN3a, KIaCCH(UKAINS €r0 METOIOB.

2. Knaccudukarys MeTos0B KauecTBEHHOIO aHaIM3a 110 CIIOCO0y PErMCTpalMy pe3ybTaToB aHalHu3a, arperaTHOMY
COCTOSTHHIO U KOJIM-YECTBY HCCIIEyeMOTO BELIECTBA.

3. XapaKkTepUCTHUKa W IPHMEpPhl IPHIMEHEHUsI APOOHOTO U CHCTEMA-THYECKOTO aHAIIN3a.




4. AHanUTHYECKUE PEAKIUU, UX THIBI M IpeIbsIBIsIeMble K HUIM TpeOOBaHUS.

5. VYcnoBus NpoBeeHUs aHATUTUYECKUX PEAKIUIM.

6. AHanuTHUYECKUE U TPYNIOBBIE peareHThl. AHaMTUTHYeCKue 3(P-(HeKThl peakui.

7. KncmoTHo-oCHOBHasT METOIVKA KIacCH(PHUKANN KaTHOHOB.

8. Knaccudukarys aHMOHOB 110 PaCTBOPUMOCTH coJiel Oapus U ce-

pedpa.

9. ITpoussenenue pacrBopumocT. Ero BbIBOJ 1 IIPUMEHEHHE B aHAJTUTHYECKOH XUMMHU.

10. YcnoBus 06pa3oBaHMS U PACTBOPEHUS OCAIKOB.

AHAIATHYECKHE TPYIITHI KATHOHOB
Samanus 11-20
Coneprxanue 3a1aHuit

2. VkaxuTe, K KAKUM aHAJIUTUYECKUM IPYyNIaM OTHOCSATCS NEPEUUCIICHHbIE KATHOHBI. OTMEThTE IPYIIIOBBIE PEAreHTHl U
MOKA)KUTE UX ACHCTBHUE HAa IPUMEPE IIPUBEACHHBIX KATHOHOB.

3. CocTaBbTe ypaBHCHHS peakiuii 0OHApyKEHHsI yKa3aHHBIX KATHOHOB, YCIOBHS WX TPOBEJCHUS W aHATUTHICCKUE
3¢ exTsI.
Tabmuma 5.1

KauecTBeHHBIN XUMUYECKUH aHAN3 (KATHOHBI)

Howmep
3aganugd  VoHEBI Howmep
3amanus  MoHbI

11 NH4, Zn 2 [1,Cu 2 [I 16 Ag [, Mn 2 1, Co 201
12 Na (J,Fe2 [J,Cr3 [J 17 KO,Cr30,Zn2 [J

13 Ca2l],Sn2 (], K [J 18 Ba2[l,Co2 (], Fe2 (]
14 KO,Cu2 1, Mn2 ] 19 NH4 (0,Sn2 [1,Ca2 [
15 Pb2 [],Fe3 ], Ag [ 20 Na [0,Zn2 [0,Pb2 [J

AHanuTHYECKUE TPYNIb aHUOHOB
Bamanus 21-30

Copneprxanue 3a1anuit

1. VYKaxkuTe, K KAKUM aHAIUTUYECKUM IPYIIaM OTHOCSTCS IEPEUUCIICHHBIE aHUOHBI.
2. OTMeTbTe IPYNIOBLIE PEAreHThl M MOKAXKUTE MX JNEHCTBUE HA MpUMEpE NPHUBEAECHHBIX aHHOHOB.
3. CocraBbTe ypaBHEHHS peaKiuii 0OHAPY)KECHHs YKa3aHHBIX aHHOHOB, OTMETHTE THIIBI PEAKIU, YCIOBUSI UX IPOBEACHHS U

aHanmUTH4YeCcKue d(PQPEKTHI.
Tabnuma 5.2

KauecTBeHHBIN XUMUYECKUI aHATTU3 (AHHOHBI)

Howmep

3aganugd  VoHEBI Howmep

3ajaHus  MoHbI

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

22 C0O32- 4, I- 27 C032- 1, CH3COO 0[-
23 PO43-, CH3COO - 28 Br- [0, SO42-

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

25 S042-1], Br - 30 S2-, SO32-1]




Croco0bI BEIpaXKeHUsI KOHIIGHTPALUH PAcTBOPOB
3apanus 3140
Copneprxanue 3a1aHuit

JaiiTe onpeneneHye U pacCYUTaiTe MAaCCOBYIO JIOJII0 U MAaCCOBYIO KOHIIEHTPAIIMIO pACTBOPECHHOTO BEIIECTBA, €T0 MOJIAPHYIO U
MOJIAIBHYIO KOHIIEHTPAIIH, MOJISIPHYIO KOHIICHTPAIIUIO KBHBAIEHTOB U TUTP PacTBOPA Ha OCHOBAHUM AAHHEIX (Ta0m. 5.4).

Tabmuma 5.4
CriocoObl BbIpakeHUs KOHLIEHTPAIMK PACTBOPOB

Homep  ®opmyna Macca Macca IInotHOCTH

3aJaHusl  BELIECTBA BEILECTBA, I BOJBI, T pacTBOpa, I/MI
31 Al 2(SO 4) 3 32 538 1,0360
32 Ba(OH) 2 16 884 1,0095

33 H 2SO0 4 20 597 1,0200

34 Na 2CO 3 23 337 1,0072
35 H 3PO 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 3COO) 2 15 230 1,0003
40 Na 3PO 4 40 700 1,0046

Turpumerprdecknii (0OBEMHBIN) aHAIH3

Bamanus 41-70

Copneprxanue 3a1aHuit

41. Turpumerpudeckuii (00bemHbIH) aHamn3. CyIHOCTh U KIaCCU(PHUKAIUS €ro MEeTOJOB. TpeOOBaHUS K peakiusM,
MIPUMEHSIEMbIM B THTPUMETPUUECKUX METOIaX aHAJIN3a.

42. TurpoBaHHBIC PACTBOPHI M CIIOCOOBI X IPUTOTOBICHHS. Y CTAHOBOYHBIC BEUIECTBA (IEPBHUYHBIC CTaHAAPTHI), HX
Ha3HAUEHUE U MPEIbIBIIIEMbIE K HUIM TPeOOBaHMUSL.

43. Merto/ KHCIOTHO-OCHOBHOTO TUTpoBaHus. MHaukaTopel MeTona. OOnacTs mepexoja OKpacku HMHIMKATOpa W IMOKa3aTelb
tutpoBanus. [IpaBuio BeIOOpa MHIAMKATOPA.

44. Mertoa ankanumerpuu. Pabouuii pacTBOp MeToAa, €ro XapakTepucTHKa W MPUroToBieHHe. IIpumMeHeHne MeToaa.
45. Merton anmmumerpud. Pabounii pacTBOp METO/a, €0 XapaKTepUCTHKA W MPUTOTOBIICHHE. [I[pUMEHEHHEe METO/a.
46. MeTobl OKUCITUTENEHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUs. CYINIHOCTh METOOB M UX Kiaccu(ukanus. OKUCIUTEIBHO-

BOCCTaHOBUTEJIBbHBIN noTeHIMa. Y paBHeHre HepHcra. Beuncienne MOJIIpHBIX Macc SKBUBAJICHTOB OKUCIIUTENEH 1
BOCCTaHOBUTEJIEH.

47. Meron nepmanranatomerpuu. OkuciutenbHble cBoiictBa KMnO4 B pasznnuHbIX cpepax. Pabounii pacTBop MeTona, ero
MIPUTOTOBJICHUE U cTaHAapTu3anus. OnpeaeneHne TOYKA SKBUBAICHTHOCTH. [IpakTiueckoe 3HaYeHNE METOa.

48. OO0mias XapakTepucTHka MeToja HWogoMerpuu. Paboune pacTBOpBI METOMA, MX MPUTOTOBJICHHE U CTaHAAPTU3ALNS.
Wunukatop Merona. OcoOEHHOCT ONpeIeNIeHHsT OKHCIUTENCH.

49. MeTtonbl ocasuTeNIbHOrO THTpOBaHus. TpeOoBaHus, NpeAbIBIIEMble K PeakuusiM MeToaa. MeToIsl apreHTOMEeTpHN
(meton Mopa). Pabouwnii pacTBop, €ro IIpUroTOBIEHHUE U cTaHAapTu3anus. Muaukarop merona. Orpanudyenue Merona Mopa u ero
IpUMEHCHHE.

50. OO1mas XapaKTepuCTHKa METOAO0B KOMIIIEKCOHOMETPUYECKOTO THUTPOBaHUSA. MeTox TpminoHoMeTpuu. Pabounii pactBop u
MHJMKATOPBI METOJa. BhIunciieHne MOJISIpHBIX Mace 3KBUBaJICHTOB TpuiioHa b u Meraios. [Ipumenenue merona.

51. MaccoBast 10151 HEpaCTBOPUMBIX NpHMecell B oBapeHHOU conu coctasusger 0,0835. Onpenenure maccy npumecei u
YUCTON COMU B e¢ mapTuu Maccoit 400 kr.

52. BpraucimTe Maccy u MacCOBYIO JIOJIFO TUTPOCKOIIMUYECKOW BIIATM B IMOBAPEHHOM COIM IO CIEAYIONIMM JaHHBIM: Macca
cyxoro Orokca — 27,1282 1; Mmacca Orokca ¢ BIaKHOU combio — 27,7698 r; Macca Orokca ¢ cyxo# conbto — 27,7506 T.

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




54. PaccunTaiite maccoByto nomo NaOH B HaBecke BemecTBa Maccoit
1,0122 1, ecriit Ha ee TUTPOBAHHUE MOCKE pacTBOpeHHs Heodxomumo 25,00 vt cepHoit kucnotsl ¢ T (H2SO4 / NaOH) = 0,0170 r/mo.

55. Brruncinute MaccoByl0 KOHIEHTpAUUIO (T/J1) YKCYCHOW KUCIIOTHI B Ma-puHaje, eciiu Ha TutpoBanue 20,00 mi MapuHanga
uspacxonoato 3,85 mi 0, 0935 H pacrBopa NaOH.

56. Beruncnute maccoByio pomro MonouHoit kuciaotsl CH3CHOHCOOH B orypeuHoM paccorne, eciu Ha TutpoBanue 25,00
MJT OTHUIBTPOBAHHOTO paccoia ¢ IIOTHOCTRIO 1 T/Mit u3pacxomosano 19,60 mia 0,0100 1 pactBopa NaOH.

57 Omnpenenure MOJSIPHYIO KOHIIGHTPAUIO SKBUBAJICHTOB YKCYCHOM KHCIIOTHI M €¢ MacCy B | JI TOMaTHOTO MapHHAJa, €CIH
Ha tutpoBanue 20,00 i MapuHaga uzpacxonosano 2,75 mi 0,1054 1 pactBopa NaOH.
58. U3 15,00 r BapeHo# konbackl npurotoBusid 100 M1 BOJHOM BBITSKKH,

Ha tuTpoBanue 20,00 ma koTopoii u3pacxonosanu 24,60 mi 0,0624 1 pactBopa KMnO4 B kucnoii cpene. PaccunTaiite Maccy u
MaccoByto oo NaNO2 B oOpasiie.

59. [pu pactBopenuu 5,4550 T aHanu3upyeMoro oOpasia, CoIepIKaIIero

JKene3o, noiyueHo 250 mit pactBopa, Ha TuTpoBanue 25,00 ma kotoporo 3arpadeno 25,00 mi 0,0186 H pactBopa KMnO4.
Paccuuraiite T (KMnO4 / Fe), Maccy 1 MaccoByIO JIOJIO XxKele3a B 00pasiie.

60. B mepHoii xonbe 06béMoM 100 MIT IPUTOTOBNIEH PacTBOP IABENIEBOM KHCIOTHI, MOJISIPHAS KOHIIEHTpAIUs KOTOPOTO
cocrariseT 0,0500 mosb/n. Ha TutpoBanue 10 M1 3Toro pactBopa 3arpadeto 9,10 ma pactBopa KMnO4. Paccunraiite MOJISpHYIO
KOHIIEHTPAILIHIO YKBHBAJICHTOB,

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

61. Ha tutpoBaHue pactBopa, momydeHHoro pactBoperueM 0,1420 T oOpasua, comepxkaiiero xene3o, 3arpadeHo 24,85 miu
0,1005 1 pactBopa KMnO4. PaccuuTaiite MacCy 1 MaccoBYIO JOJIIO XKeJe3a B oOpasie.

62. Omnpenenute Maccy U MaccoByro oo Na2SO3 B obOpasie, ecimu Ha TutpoBanue 20,00 Mir pacTBOpa, MOITYIEHHOTO
pactBoperuem 0,5450 r HaBecku oOpasna B MepHOH kobe 00bpeMoM 250 M1, U3pacXog0BaHO

20,00 mi 0,0250 1 pactBopa J 2.

63. 0,6300 T obpa3ua, comepkamero Meab, PACTBOPUIN U TIONyYHIN PAacTBOP, HA TUTPOBAHHE KOTOPOTO METOJOM
HomoMeTpuu 3aTpaueHo 15,20 M pacTBopa THOCyb(darta HaTpus ¢ TuTpoM 1o Meau 0,0065 r/mit. Beraucaute Maccy U MacCOBYIO
JIOJTFO MEIH B 00pasIe.

64. Omnpeznenure Maccy U MaccoByto oo SO2 Bo GppyKTroBoM Irope, eciu u3 ero npoosl maccoi 20,00 T mpUroToBUIN
pacTBOp, Ha TUTPOBAHUE KOTOpOro u3pacxoaosanu 25,50 mu 0,0252 H pactBopa J2.

65. Omnpenenure oOIIyI0 KECTKOCTh BOABL, ecnu Ha TuTpoBaHue 50,00 mi e¢ mspacxonosano 4,40 mu 0,05 H pacTBOpa
tpuiona b ¢ monpaBounsiM koaddunmentom 0,96. Yemy paBeH TuTp TpuiioHa b 1o Kaybuuio U Maruuo?

66. BbruucnuTte MOJISPHYIO KOHLIEHTPALUIO SKBUBAJIEHTOB U TUTP pacTBoOpa TpuiloHa-b, ecnu Ha turpoBanue 10,00 mi
0,0500 =1 pacTBOpa xj0pHuaa Maruus 3arpaueHo 9,70 mi pactBopa TpuiioHa-b.

67. PactBopenuem 0,2842 r obOpasiia, comepKamiero XJIOpua Maraus, moixydero 250 mi pactsopa, Ha Turposanue 10,00 M
KoTOporo u3pacxogoBano 5,7 mi 0,0200 H pacTBopa TpuioHa-b. Beraucnure Maccy 1 MaccoByIO OO XJIOPHa Maraus B o0pasiie.

68. Berancimte Maccy u MaccoByto oo NaCl B kopoBeeMm Macne, eciu u3 10,00 T macna npurotoBwmm 100,00 Mi BogHOM
BBITSDKKH ¥ Ha TuTpoBanue 20,00 mit e¢ uzpacxonosanu 6,45 mi 0,0569 H pactBopa AgNO3 B npucyrcreun K2CrO4.
69. Hagecky Texnuueckoro xyopuzaa Hatpusi Maccoit 2,4080 r pacTBopuin B MepHOH kosbe oobeémoM 500 miu. Ha

tuTpoBanue 25,00 M1 mosrydeHHoro pactBopa 3arparium 20,35 mit 0,1 H pacTBopa HUTpaTta cepebdpa. PaccuunTaiite maccy u
MAacCOBYIO JOJIIO XJIOPHIA HATPUS B 00pasIie.

70. PacTBopenuem B a30THO# kuciore cepeOpsiHoro crutaBa Maccoit 0,1900 r mpuroToBIeH pacTBOp, HA TUTPOBAHUE
KoToporo m3pacxomosano 21,12 mut 0,0500 H pactBopa NaCl. Beraucimte Maccy 1 MacCoBYIO JIOJIO cepedpa B CIUIaBe.
OnTuyeckue METO bl aHaIN3a

3ananus 71-74

ConepxaHue 3a1aHui

IIpuBect oTBETHI Ha BONpockl (A) U pemnTs 3agauu (Bb)

71. a) ®oTOMETPHUYECCKHIT aHAIN3: CYITHOCTh METOAA M 00JIACTH €r0 MPUMEHCHUSI.

0) OnTryeckue MIOTHOCTH HccieryeMbix pactBopoB K2Cr207 pasuser 0,357 u 0,548.
OnpenenuTh MOJSIPHBIE KOHIIEHTPAIMH dTUX PaCTBOPOB, UCIIOIB3Ys JaHHBIE:

C-10 04, moms/n 1,02,5 3,5 4,04,5 5,5




D 0,11 0,27 0,38 0,43 0,50 0,60.

72. a) Ontuyeckas IIOTHOCTh. OCHOBHOM 3akoH oToMeTpuu. [ToHATHE 00 OCHOBHOM U JIOTIOJTHUTEIHHOM IIBETE.

6) BrancinTh MOJISPHYIO KOHIICHTPAIMIO MEJM B €6 aMMHAYHOM DPAcCTBOPE, €r0 MOJISIPHBIN U YACNBHBIH K03()(OUINCHTHI
MIOTJIOLIEHHUSI, €CJIM ONTHYECKas TNIOTHOCTh PAacTBOpa MPH TOJIIKHE ciosl B 2 cM paBHa 0,264, a 50 M1 9TOro pacTBopa coaepkaT
0,23 MI HOHOB MEJIH.

73. a) JlloMMHECIICHTHBIH aHAIN3: BUJIBI IIOMUHECIICHIIUH U 00JIaCTH MX IPAMEHCHHUS.

0) MHTEeHCHBHOCTD (hITyopecLeHIINN pacTBOpa, coaepskaiero nousl Al 3+, cocraBuser 49 ycnoBHbIX eauHull. OnpeaenuTsb
METOJIaMU IPaJlyHpOBOYHOrO rpaduka 1 0HOTO 3TasioHa (3T. 3) copepxanue HOoHOB Al 3 [] B ucciaeyeMoM pacTBope Ha
OCHOBAHHH CIEIYIOIIUX JaHHBIX:

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

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

74. a) IlpoBeieHre GOTOMETPUUESCKOTO aHATIM3a METOJAMH IPalyHPOBOYHOTIO Ipa- (hHUKa M OJJHOTO ITAJIOHA.

6) OnrTryeckas IIOTHOCTE PacTBOPA, COJEPIKAIETO OKPAIICHHBIH KOMIUIEKC HUKETS ¢ JUMETHITIHOKCHMOM, paBHa 0,46.
OmnpenenuTs Maccy U MacCOBYIO KOHIIGHTpaIuio Hukels B 100 M ucciaeayeMoro pacTBopa Ha OCHOBAaHUH JJAHHBIX:

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

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

DNeKTPOXMMUYECKUE U XpoMaTorpaduaeckue

MCTOABI aHaJIM3a

Bamanus 75-82
ConeprkaHue 3aaaHui

IIpuectu oTBeTHI Ha BOpock! (A) u pemuTs 3anaun (b).

75.a) MeTopl 2IEKTPOXUMHUYECKOTO aHalN3a: MOHATUE U UX KIacCU(pUKAIUSL.

6) OnpenennTsb yACIbHYIO 1 3KBUBAJICHTHYIO 311eKTponpoBoaHocTy 0,1H pacTBopa XJIOpUAa HATPUsL, €CIIM COIPOTUBIICHUE 3TOTO
pacTBoOpa, MOMEIIEHHOTO B SYEHKY C IJIOMAAbIo 3JIeKTpo1oB 1,5 cM 2 u paccrosiHueM Mexay Humu 0,75 cm, paBHo 48,6 Om.

76. a) MeTox MOTEHIIMOMETPHH, €TI0 CYIIHOCTb. IIpsiMast MOTeHINOMETpHSI.

6) I1pu npsiMoO¥ MOTEHIIMOMETPUH CTAaHIAPTHBIX PACTBOPOB, COACPXKAIMX HUTPAT-UOHBI, TOJTyYECHBI JaHHbIE:

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

SJC, mB 330 275 225 170 120.

IToctpouTts rpamgyupoBounsblii rpaguk B koopaunatax DAC — (- Ig C) u onpenenuTs KOHUEHTPALKIO HUTPAT-HOHOB B HCCIIEYEMBIX
pactBopax npu 3HadeHusx IJ[C, paBubix 250 u 150 MB.

77. a) MeTox NOTEHITMOMETPHH, €T0 CYITHOCTh. [I0TeHIIMOMeTpIYecKoe THTPOBAHHE.

6) IIpu notenmomeTpuueckoM TutpoBanuu pactsopa HCI 0,11 pactBopom NaOH mosryueHs! naHHBIE:

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

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

Haittu rpaduaeckn o6vem 0,11 pactBopa NaOH npu 3rauennsx pH, pasusix 3,5 u 10,5, n paccunTaTh MOJSIPHYIO KOHIICHTPALIUIO
u maccy HCI B 20 mi ee pacTBopa.

78. a) MeToa KOHIYKTOMETpPUH, €T0 CyIHOCTh. IIpsiMast KOHIYKTOMETpHsl.

0) PaccuntaTh MOJISIPHYIO KOHIIEHTPAIIHIO U MOJIIPHYIO KOHIIEHTPAIHIO SKBHBaJICHTOB pacTBopa BaCl2, ecnu ynensHas u
SKBHUBAJICHTHAS 3JIEKTPOIIPOBOAHOCTH 3TOTO PACTBOPA PABHBI COOTBETCTBEHHO:

x=1,191-1003 Om [(11-eMJ1 nuA=119,1 Om [11-cm 2-Monb[11.

79. a) MeTo 1 KOHAYKTOMETPHH, €ro CyIHOCTh. KOHIyKTOMeTpHieckoe TUTPOBaHHE.

0) YnenbHOe conmpoTuBieHne uccaenyemoro pactsopa NH4CI pasHo 4,4 Om-cMm. OnpeenuTs ero MaccoByIo 00 (B %),
UCTIONB3YS IaHHBIE:

[1,% 510 1520 25

[J, Om-1-em( 11 0,092 0,178 0,239 0,337 0,403.

80. a) Xpomarorpadudeckuil aHaIHU3: CYIIHOCTh U KIACCU(HKAIINSI METOIOB.

6) Uepes 1Be KOJIOHKM C KATHOHUTOM TPOIYCTUIN BOAY € 001IeH )KeCTKOCThI0 10 MMOJIB/I ¥ BBIYUCITHIIN KECTKOCTh yMATIEHHOI
BOJBI (3mmroarta). OneHNnTh KadecTBO yMmsrdeHns Boasl (K, %) ¥ BEIMHCINTE TOTPEIIHOCTH OIBITA, €CIIH HCTHHHAS )KECTKOCTh
JJTF0ATOB COCTABSIET 3 MMOJIB/JI, & BEIYUCIICHHASI OKA3aJIach paBHOH 2,5 M 2 MMOJTB/IL.

81. a) MonooOMeHHas xpoMaTorpadus: CyIIHOCTb METO/A U €r0 IPUMEHEHHE.

6) IIpu nccnenoBaHny CTaHAAPTHBIX PACTBOPOB STWJIOBOTO CIIMPTA METOJIOM ra30BOM XpoMaTorpaduu Ha XpoMaTorpamme
TIOJTYYCHBI JaHHBIE 3aBICUMOCTH BBICOTHI ITUKOB OT MAaCCOBOM KOHIIEHTPAIIHH:

tJ, mr/ 0,02 M1 0,2 0,4 0,6 0,8 1,0

h, mm 17 35 48 66 83.

OmnpenenuTs Maccy ¥ MacCOBYIO JIOJFO ATHIOBOTO criupTa B 0,02 MIT HCClleTyeMBIX pacTBOPOB ¢ IDIOTHOCTHIO 0,91 1/MIT M BEICOTOMH
IIUKOB Ha XpoMaTorpamMme, paBHoU 55 u 70 MM.

82. a) [NazoxkuaKocTHAs XpoMaTorpadus: CyUIHOCTh U IPUMEHEHHE METOA.

6) Jln1st BBIYMCIIEHHS] MAcChl ONPEAENAEMOro KOMIIOHEeHTa (m K) MeTogoM [ KX npuroToBuim Tk CTaHAApTHEIX PAaCTBOPOB,
M3MEPHIM Ha XpOMaTOTpaMMax OTHOIICHHUE TUIOIIael MMKOB BHYTPEHHETO CTaHIapTa M ONpeesieMoro KoMnoHeHTa (S ¢T /S K) B
3aBHCUMOCTH OT OTHOIIEHHS UX Macc (M CT/MK) U MONXYYHIH JaHHBIE:

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

m cr/mk 0,248 0,307 0,354 0,378 0,503.

Omnpenenuts 1o rpaduKy 3Ha4€HHE OTHOMICHHUS (M CT /m K), ecu 3HaueHne oTHomeHus (S ¢t/ S k) pasHo 0,360. Mcnons3ys
dhopmymy (S et/ S k= k-mcT / m K), BHIUUCIUTH MONPABOYHBINH Koa(uuneHT (k) 1 Maccy KOMIOHEHTa (M K), 3Hasi, YTO Macca




BHYTpPEHHETO CTaHJIapTa paBHa 10 mr.

6.3. IIpouenypa oneHUBaAHHUS

Tak Kak JJIs1 CTYAEHTOB 3a09HOH (hOPMBI 00y4eHHs OalIbHO-PEHTHHTOBAsI CHCTEMa He IPEAYCMOTPEHA, TO Ha HTOTOBOM KOHTPOJIE
CTYJEHT MOXKET IIOJIy4YUTh OLICHKY: «OTJIUYHO», «XOPOILO», «yJOBICTBOPUTEIBHO, «HEYJOBIETBOPUTEIBHO, «3a4TCHO» U «HE
3aYTCHOY.

6.4. IlepeyeHb BHI0B OLICHOYHBIX CPEACTB

KoHnTponrHas padoTta
HToroBeiii KOHTPOJIb.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnyemasi auTeparypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3armaBue

HSI[aTCJ'IBCTBO, ron

JI1.1 | IIaTaunema E.B. Xumudeckue U PU3NKO-XUMUIESCKIE METO bl aHAIN3a Hosouepkacck: , 2014,
OKPYKAOLIEH Cpelbl: Kype JIEKIUH [U1s CTYJEHTOB
HampasieHus "DKOIOTUS U IPUPOAOTONb30BaHue" |
JI1.2 | IlarauusHa E.B. Xumuueckre U PU3NKO-XUMHUECKHAE METO/IBI aHATIHM3a Hosouepkacck, 2014,
OKpY’Karomer Cpesl: Kypc JEeKIHH [T CTYACHTOB http://biblio.dongau.ru/MegaPr
HarpasiIeHus "DKOJIOTHUS U IPUPOIOTIONb30BaHKe" | oNIMI/Web
JI1.3 | Anekcanmposa T. II., |Anamutudeckas xumus: yaeOHoe mocodue HoBocubupck:
Amnapues A. 1., HoBocubupckuii
KazakoBa A. A., roCy1apCTBEHHBII
Kapynuna O. B. TEXHUYECKUI YHUBEPCUTET,
2016,
https://biblioclub.ru/index.php?
page=book&id=573734
7.1.2. JlonoiHUTeIbHAS JIUTEPATYypa
ABTOpBI, COCTaBUTEIHN 3ariaBue W3narenscTBo, ron
JI2.1 |Mamonros B. T". MeTo/pI TOYBEHHBIX HCCIICJOBAHMI: yUeOHHK Cankr-IletepOypr: Jlans, 2021,
https://e.lanbook.com/book/152
448
JI2.2 | Amapues A. U., AHanuTHuecKas XuMus: yuebHoe nocodue Hoocubupck:
Anexcanmposa T. IT., HoBocubupckuii
KazaxoBa A. A., rOCYAapCTBEHHBIN
Kapynuna O. B. TEXHUYECKUI YHUBEPCUTET,
2015,
https://biblioclub.ru/index.php?
page=book&id=438291
JI2.3 | ®umumonosa H. A. AHanuTHYeCKas! XUMHSA: YIeOHO-METOJHIECKOe TOCOOHE IS Bounrorpan: Bonrorpanckuit
CTYZCHTOB 3a04HOU (hopMbl 00yueHus HampasieHus 05.03.06 Ay, 2017,
«IKOJIOTHS ¥ IPUPOJIOTIOTH30BAHUE) https://e.lanbook.com/book/112
370
7.1.3. Metoauyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron
JI3.1 | HoBouepk. uHX.- Xumudaeckue 1 (PU3NKO-XUMHIECKAE METO/IBI aHAJIH3a Hosouepxacck, 2018,
MEJHOp. UH-T OKPYXAaIOIIEH Cpeabl: METOINIECKIE YKAa3aHUs [0 N3YUYEHHUIO http://biblio.dongau.ru/MegaPr
Jonuckoit 'AY ; cocT.  |Kypca M BBITOJHEHUIO KOHTPOJIBHOMN paboThI T OaKaliaBpoB oNIMI/UserEntry?
E.B. [IaTHULIBIHA, 3a049HO (hopMbI 00yd/ HarpaBiIeHUS "DKOIOTHI U Action=Link FindDoc&id=21
T.1O. Koxuna HIpPUPOIONOIb30BaHUE" 4420&idb=0
JI3.2 | HoBouepk. HHX.- AHanuThueckas XUMHs (KOJIMYECTBEHHBI aHaIN3): METO/. Hosouepkacck, 2021,
MEJAOp. UH-T yKa3aHusA 10 BBIM. pacd.-rpad. paboTsl st CTY. 04. GOpMBI http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; coct. | 00y4. Hampagn. "[lenarornyeckoe oOpazoBanue", HAPaBIl. oNIMI/UserEntry?
T.U. IpoBoBo30Ba "Xumus" Action=Link FindDoc&id=38
3828&idb=0
7.2. Ilepeyenb pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTn ""UHTepHeT"
7.2.1 | MH(POPMALIMOHHO-CIIPABOYHbIE U TIOUCKOBBIE CUCTEMBbI | http://www.chem.msu.su/rus/elibrary/

7.3 IlepedyeHb MPOrpaMMHOro odecredeHust

7.3.1

| Yandex browser
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MS Windows XP,7,8, 8.1, 10; Cybnuuensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO

«CodrJlaiin Tpetia»

733

Microsoft Teams

HpeﬂOCTaBHﬂCTCH OecIIaTHO

7.4 Tlepevyenb nHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

74.1

onobmroTeka

basbr manabix OO0 HayuHnas anekTpoHHas http://elibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JTUCHHUIIJIMHbBI (MOAY JIS)

8.1

2103

CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOCNBIO M TEXHIYECKIMU
cpeacTBaMy 00yUEHHsI, CITyKAIIUMHE TS IPEACTaBICHHUS HHPOPMALIUU OOJIBIION Ay JUTOPUH:
Habop nemMoHcTpamoHHOro 060py10BaHus (IEPEeHOCHON): 9KpaH - | 1wrT., mpoexrop - 1 wrT.,
HeTOyK - 1 mT.; Temarndyeckue miakatel — 5 mT.; Jlocka-1 mr.; pH-metp — 1 mT.; KOK -2 -1
mrt.; Tepmocrtat Ouonornueckuii — 1 mr.; Mukpockorsl — 2 mT.; JlabopaTopHas mocyna;
PacTBOpPBI peakTUBOB, HEOOXOIUMBIX AT BBIMTOTHEHHUS nabopaTopHsIx padot; Crox
nabopaTopHslii cToiika — 1 mt.; CymmabHbli mikad — 1 wr.; Cron-tymoa — 3 mr.; YueOHO-
HaIJIIHBIE TTOCOOHS: MaKeThl, TIAKaThl, CTCH B, HaTypHbIe 00pa3nbl; Jocka -1 mt.; Paboune
MecTa CTyHeHTOB; Paboune mMecta mpemnomaBaTems.

8.2

2313

CroenunanbHOE OMEIICHHE YKOMILICKTOBAHO CICIUATH3UPOBAHHON MEOCIBIO H TEXHHUCCKUMU
CpeICTBaMH O0YYEHHUsI, CIy KAIIUMHU JJIsI IPEICTABICHH HHQOPMALIH OOJBIION ayTUTOPHH:
Habop neMOHCTpalmoHHOT0 000pyI0BaHuUs (TEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., npoekrop Acerx113PH — 1mT., o5xpan HacTeHHBIH — | WT.; Y4eOHO-HarmsaHBIe TocoOmns — 15
wrt.; PabGoune mecta ctyneHToB; Pabouee MecTo mpemnogaBaTes.

83

2305

INoMenieHne yKOMIUIEKTOBAHO CIICIAATN3UPOBAHHON MEOCIIBI0 U TEXHUYCCKUMH CPEICTBAMH
00yYeHHS, CITYKAIUMH JUTA TPEICTaBICHHS HH)OPMAIX 1 OCHAIIEHO KOMITBIOTEPHON TEXHUKOH C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K ceTH «VIHTepHET» 1 00eCTIeYeHHEM JIOCTYIIA B AIEKTPOHHYTO
nHpopMannoHHO-o0pa3zosatenbHyto cpexy HUMU onckoit TAY: Kommeroteps! Mapoxk: Intel
Celeron 430 — 1 mr.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHHUTOD
OPTIQUESTQ — 2 mit.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;

Cromnsl komnbioTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mr.; Temaruueckue IIaKaThl
—5mwr.; Jocka—1mr.; PaGoumne mecta crynentoB; Pabouee MecTo mpenogaBates.

8.4
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CrnenunanbHOE OMEUICHHE YKOMIUICKTOBAHO CIECIUAIM3HPOBAHHON MEOEIBIO U TEXHHYECKUMU
cpeacTBaMu O0yUYCHUs, CITYKAIIUMU TS IPEICTaBICH s HHPOPMAIIMU OOJIBIION ay TUTOPUH:
Habop neMoHCcTpamoHHOT0 000pyI0BaHus (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., npoekrop Acerx113PH — 11uT., sxpan HacTeHHBIH — 1 wT.; YueOHO-HarIAHBIE TOcOOUs — 15
mt.; Paboune mecra ctyneHToB; Pabodee MecTo mperonaBarens.

9. METOIMYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUIIIMHBI (MOAY JIS)

MeTtoandeckie peKOMEHIAINH 10 OPraHU3alMK CaMOCTOSTEIbHOM padoThl o0ydatomuxcs B HUMUW AT AY[DnekrpoHHbIi
pecypce] : (BBen. B neiictBue mpukazom aupekropa Nel06 ot 19 utons 2015r.) / HoBo-uepk. nHx.-menuop. uH-T JJoHckoi ['AY .-
OnekrpoH. aaH.- HoBouepkacck, 2015.- Pexxum goctyma: http://www.ngma.su
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