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PaGouasi nporpaMMa THCHMIUIMHBI «AHATUTHYCCKAs XUMHUS» pa3paboTaHa:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HANpaBJICHHIO MOJITOTOBKH
«05.03.06 Dxomnorust ¥ MPUPOIOTIOIH30BAHUEY, YTBEPKACHHOTO TprkazoM MunobpHayku Poccuu Ne 894
ot 07.08.2020;

- HA OCHOBaHMM Yy4eOHOTO IuUIaHa OakamaBpuata IO HampamieHHI0 moarotoBku «05.03.06

DKOJIOTHs ¥ PUPOIOTIOIE30BAHKEY, HAMIPABICHHOCTH (poduiis) «[Ipupoaononb30BaHme.

CocTaBuTeNb K.X.H. JOII. H.B. [IxeBara

PaGouass mporpamMma paccMoTpeHa W o0f00peHa Ha 3acegaHuu Kadeapbl o0meii u

¢pusznueckoi xumuu ot 07.02.2022 r., mpoTtokos Ne 8.

I.T.H.

3asenyrouwmii Kagenpoit npodeccop  UYepemucuna O.B.

PaGouas nmporpamma corjiacoBaHa:

Havansnuk ynpaBneHus yueOHo-
METOIMYECKOTO 00eCIIeueHU K.T.H. NBanosa I1.B.
00pa30BaTeNnpHOrO MpoIecca




1. IEJIM Y1 3AJIAYM TUCTUTIIMHEI

Llenp TUCHUILINHEL:

- TIOJTOTOBKAa BBIITYCKHHUKA, BIAJCIOIIET0 KIACCHYECKUMU U COBPEMEHHBIMU METOJAaMU aHAU3a
BEIISCTB U UX CMECCIA;

- o0yueHue TeopeTUYeCKUM OCHOBAM U MPAKTUYECKUM METOJIaM HMCCIIEI0BAaHUs COCTaBa BEILECTB
Y UX CMECEeH, CBSI3aHHBIX C PEIICHUEM IKOJIIOTUYECKUX 3a/1a4.

OcHoBHbIE 337]a41 AUCIUILITUHBI:

- I3YYCHHE TEOPETUIECCKUX OCHOB M OOIIMX METOJIOB BBITIOJHEHUS XUMUYECKOTO aHATN3a;

- OBJIQJICHHE METOJIaMHU BBINOJIHEHHs] pacueTOB COCTaBa BEIECTBA IO pe3ysibTaTaM aHallu3a, a
TaK)Ke MCIOIh30BAHUEM IMOTYICHHBIX 3HAHUN TTPH OPTraHU3aI[MOHHO-YIIPABICHYECKOH IeATEIbHOCTH;

- (opmupoBaHuE NpEACTABICHUH O XUMHUYECKOW MPHUPOJAE BELIECTB, CBOWCTBAX BEIIECTB C
AKIIEHTUPOBAHWEM Ha POJM XHUMHYECKUX CBOWCTB M 3aKOHOB Mpu (HOPMHUPOBAHHH KOMILIEKCA
MIPUPOTOOXPAHHBIX MEPOIIPHUATHIA;

- IPHOOpETEHUE HABBIKOB MPAKTHYECKOTO MPUMEHEHHS MMOJTYICHHBIX 3HAHUH; CIIOCOOHOCTEH st
CaMOCTOSITENTLHOM paboTHI;

- pa3BUTUE MOTHBAIIMHU K CAMOCTOSTEIILHOMY MOBBIIICHUIO YPOBHS MPO(ECCUOHATBHBIX HABBIKOB
B 00JIaCTH TEXHOJIOTUHU oOecriedeHus: 0e30macHor 1 3PPEKTUBHON pean3aiui TeOTEXHOIOTUN JOOBIUH,
nepepaboOTKH  TBEPJABIX IOJIE3HBIX HCKOMAEeMBIX U  PAlMOHAILHOTO HCIIOJIB30BAHUS ITOJA3EMHOTO
MIPOCTPAHCTBA.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

JuctumuimHa «AHAIATAYECKAsT XUMHUS» OTHOCUTCS K dYacTdh, (GOPMHUPYEMOW yYaCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHWM, OCHOBHOM Mpo(ecCHOHAIbHONW 00pa30BaTeIbHON MPOTPaMMBI  I10
HarnpasiaeHUIO TOATOTOBKU «05.03.06 Dxoyorus U mpUpOI0NIOIH30BAHUE» U U3YUYaeTCs BO 2 CEMECTpE.

[TpeniecTByOMUMEU Kypcamu, Ha KOTOPBIX HEMOCPEACTBEHHO 0a3UpyeTcs NUCIUIUIMHA «AHAIHU-
TUYECKast XUMHUS IBIAIOTCS «XUMHA», «bruonorusy, «MaTeMaTuka.

JucnuninHa «AHaTUTHYECKas XUMUS» SBISIETCS OCHOBOIIOJIATAIOMICH JITsI H3yYEHUS CIICTYIOIINX
mucturnH: «dusnyeckas xumusty, «OpraHundeckasi XUMHUs.

Oco0eHHOCThIO TUCIUIUTHHEI SBJsETCsl OPMUPOBaHUE MIPEICTaBICHUI 0 criocobax oTdopa mpoo,
MpoOOMOATrOTOBKE, KJIACCU(UKAIIMKN METOJIOB OIPECIICHHs] COCTaBa BEIECTB U Pa3BUTHE YMEHUI MPOBe-
JICHHS] XUMHUYECKOTO KaYeCTBEHHOTO U KOJIMYECTBEHHOTO aHau3a. J(MCIUIUIMHA UTpaeT BEAYIIYIO POJib B
OCBOCHHHU O0YYarOIIUMHCS CHCTEMAaTHUYECKOTO KaueCTBEHHOTO aHalln3a, BECOBOrO (TPaBUMETPUYECKOTO)
1 00BEMHOTO (TUTPUMETPUUYECKOTO) aHATH3a.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHMS OBPA3OBATEJIBHOM
ITPOI'PAMMBI

[Ipouecc u3yueHus AUCUMIUIUHBI «AHAJIWTUYECKas XUMHUS» HampaBieH Ha (QOpMHUpOBaHUE
CJIEYIOIIUX KOMIIETECHIIUN:

dopmupyemMbie KOMIIETCHIIHT
Koa n HamMeHOBaHUe HHAUKATOPA
Conep:xanue KommeTen- Koz JOCTH:KEHHS KOMIIETEHIMH
1970 KOMIIETeHIINH
Cnoco6eH mpoBOIUTE MO- TIKC-1 [TKC-1.1 3HaeT OCHOBHBIE METOIBI U CPEICTBA IKOJIO-
HUTOPHUHTOBBIE UCCIIEI0BA- TUYECKOTO KOHTPOJISI COCTOSIHUS OKPY>Karolleil Cpebl:
HUS U1 MEPOTIPUSITHS TIO 3a- KOHTAKTHBIE U HEKOHTAKTHBIE
LIUTE OKPYXKAIOLIEH CPebl [IKC-1.2 YmMeer rpaMOTHO NpPOBOJAWUTH HAaTYpHbBIE HC-
OT BPEIHBIX BO3/ICHCTBUH, CJIEOBAaHUS COCTOSAHUSI KOMIIOHEHTOB MPUPOJHOU Ccpe-
OCYUIECTBJISATh TPOU3BO/I- IIbl, OTOMpATh MaTepuai s 1ab0paTOpPHOTO HCCIENO-
CTBEHHBIN DKOIOTHYECKUN BaHHS TOPHBIX IMOPOJ, OTXOJIOB, MOYB, aTMOC(EepHOTO
KOHTPOJIb BO3/1yXa, MPUPOJHBIX U CTOYHBIX BOJ ISl TUarHOCTHKHU




dopMupyemMble KOMIIETEHIINH

Koa u HauMeHOBaHHe HHAXKATOpAa

Conep:xaHue KoMneTeH- Koz JAOCTH/KEHUS KOMIIETeHIIMH

U KOMIIETCHIIUN

YPOBHSI MX 3arpsi3HEHUS
I[IKC-1.3 Bmanmeer HaBbikamu mpo0O0ooTOOpa, IUArHo-
CTUKH Pa3JIMYHBIX XMMUYECKUX SJIEMEHTOB U COEJIMHE-
HUH B pa3IMYHBIX Teochepax v pa3IMuHbIMU METOIaMH

4. CTPYKTYPA U COAEP KAHUE IUCIHHUIIJIMHBI
4.1. O0beM IUCHUIIHHBI U BU/bI y4eOHOH padoThI
O6mas TpyA0E€MKOCTh Y4eOHOM TUCHUTUIMHBI COCTaBIsIeT 5 3auéTHbIX eaunmuil, 180 ak. yacos.

AK. 4acel IO

Buj yueOHoii padoThl Bcero ak. yacoB ceMecTpam
2
AynutopHasi padoTa, B TOM YHCJIe: 96 96
Jlexuunu (JI) 32 32
[Tpaktuueckue 3ansatus (I113) 32 32
JlabopaTtopusie padoTsi (JIP) 32 32
CamocrositesbHas padora cryaentos (CPC), B Tom 48 48

qucje:

Brinonnenue KkypcoBoi paboThl (IPOEKTa) - -

PacuetrHo-rpaduueckas padora (PI'P) - -

Pedepar - -
[loaroroBka K MpakTUYECKUM 3aHATUAM 24 24
[ToaroroBka K 1a00pPaTOPHBIM 3aHATUSIM 24 24
ITonroroBka Kk 3auery / nudd. 3auety - -
IMpomexxyTouHnas aTrecTanus — 5k3ameH () 36 9 (36)
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI

ak. yac. 180 180

3a4. ell. 5 5

4.2. ConepxaHue IMCUUILTHHBI

Y4eOHBIM TUTAHOM TMPEAYCMOTPEHBI: JICKIIMH, MPaKTHUYECKUe 3aHATHs, JabopaTopHble pabOTHl H
caMOCTOATENbHAs padoTa.

4.2.1. Pa3geiipl AMCHHUILINHLI U BUABI 3aHATHIA

Buapl 3anaTmii
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Pasnen 1 «[loHATHE 00 aHATUTHUECKON XUMUN 8 4 - - 4

Paznen 2 «Ot6op npod u mpoOOmoAroToBKa 8 4 - - 4
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Paznen 3 «MeToasl pa3ieneHus 1 KOHLEHTPUPOBAHUS» 14 | 4 - 6 4
Pasnen 4 «KauecTBeHHbIH aHAIHU3» 66 24 | 16 18
Paznen 5 «BecoBoii (rpaBUMETPUYECKUI) KOJTUIECTBECHHBIM 20| 6 6 8
aHaJIN3»
Paznen 6 «O0beMHBIN (TUTPUMETPUUYECKUIT) KOJTUUECTBEH- 28 | 6 8 4 10
HbIW aHAJIA3»
Hroro:| 144 | 32 | 32 | 32 48
4.2.2. Conepxanue pa3aeaoB AUCHUIIHHBI
HanmeHnoBanue
Ne azzeJia 1MCIH CoaeprxaHue JIeKIIMOHHBIX 3aHATHH Tpynoemxoctsy
n/n P P B aK. yacax
IUIMHBI
1. | Honsarue 06 ananu- | Beenenne. [Ipenmer u 3a1aun aHAIUTUYECKON XUMUU. 4
TUYECKON XUMUHU
OTt60p mpo6. [Ipodonoarororka. Knaccudukarus me-
2 | OT6op npoO ¥ po- | TOMOB ONPE/IEIEHNs COCTABA BENIECTBA: JIEMEHTAPHBIN, 4
001moAroToBKa MOJIEKYJISIpHBIN, (ha3oBbiil ananus. [Tonstue o norper-
HOCTH M CIIOCOOBI €€ OIpeIeNIeHH L.
MeTo1b1, OCHOBaHHBIE Ha BBIJIEJICHUH KOMIIOHEHTA B
CaMOCTOSITENIbH azy: OCaXJIeHUE, IIEPErOHKa, OT-
3. | Meroapl paszenenus u yto hasy » Tep i
: roHka. MeTo/ipl, OCHOBaHHBIE Ha pacIpe/ie]IeHUH Belle- 4
KOHIICHTPUPOBAHUS
CTBa MeXJy (hazaMu: 3KCTpakius, copouus. MemOpan-
HbIE METOJIbl U METO/1bl BHYTPU(A3HOTO pa3/ICICHHUSL.
duznyeckue METo/Ibl Ka4eCTBEHHOI 0 aHanu3a. Onpene-
neHue ($pa3zoBoOro cocTaBa. XMMHUYECKHE METOIbI Kaue-
CTBEHHOT0 aHanu3a. CUCTEMAaTUYECKUI Ka4eCTBEHHbIN
4 . aHanu3. Pacnipenenenrie KaTHOHOB 110 aHATUTHYECKUM
' KauyecTBenHrIl aHanu3 8
rpynnaM B KUCJIIOTHO-OCHOBHOM MeTozie. KauecTBeHHbIE
peakiuy KaTHOHOB, aHMOHOB, OPraHUYEeCKUX COe/InHe-
Huil. OCOOEHHOCTH MPOBEIEHUS KaUeCTBEHHBIX peak-
i
BecoBoti (rpaBumeT- | Xumunueckue metomsl. Kimaccudukarys METO0B KOJIMYe-
S, pHUYECKHI{) KOTM4ue- | CTBEHHOTO aHann3a. BecoBoil (rpaBUMETPUIECKHIA) 6
CTBEHHBIN aHAJIN3 aHauus.
Peaxiuy, nexaiiue B OCHOBE 00bEMHBIX METOJIOB KO-
. JIMYECTBEHHOTO aHanu3a. loHHbIe paBHOBECHS B pac-
OObemHbIH (TUTPH-
6 L TBOPAaX 3JIEKTPOJIUTOB. Teopus HHANKATOPOB. MeTobl
* | METPHYECKUI) KOJIH- 6
. TUTPUMETPUUECKOT0 aHAJIN3a: KUCIIOTHO-OCHOBHOE,
YECTBEHHBII aHAIN3
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOE, OCaIUTEIBHOE,
KOMILIEKCOHOMETPUYECKOE TUTPOBAHHUE.
Hroro: 32

4.2.3. IlpakTnyecKkue 3aHATHUS




Ne . TpynoemkocTn
Paznen TeMaTuka NPaAKTHYECKUX 3aAHATHI
n/n B aK. yacax
1 Pasnen 3 | Pacyersl ¢ ncnonb30BaHuEM CTEXMOMETPHYECKHUX 3aKOHOB 6
CocraBiieHHE CXEM KaueCTBEHHOI'0 aHaJIn3a 8
2 Paznen 4 =
Pemenne 3a1ay Ha KaYECTBEHHBIN aHAJIN3 KaTHOHOB 8
['paBumeTrpuueckuii ananms. O6paboTka JaHHBIX 00BEMHOTO
3 Paznen 5 6
aHajau3a
4 Paznen 6 | Pacuer kpuBBIX TUTpOBaHUSA 4
Hroro: 32
4.2.4. JlaGopaTopHblie padoThI
Ne TpynoemkocTh
Paznen TemaTuka J1abopaTopHBIX padoT pyaA
n/n B aK. yacax
[leficTBHe IrpyIIIOBBIX pEareHTOB 4
KauecTBeHHbIE aHATUTUYECKUE PEAKIIMY KATUOHOB
Pa3znenenue karuonos | u |l ananutuyeckux rpynmn 4
1 Paznen 4
Pa3znenenne karnonos V u VI ananuruueckux rpymni 4
AHanu3 cmecu katuoHOB | u |l aHanuTHYeCKuX rpymm 4
AHanu3 cmecu katuoHOB V 1 VI aHanuTHueckux rpymi 4
Omnpenenenue coiepkanus Co/bl B IPUCYTCTBUHU LIEIOUN 4
2 Paznen 6 [IepmMaHraHaTOMETPUUECKOE OMPEAECIECHUE COACPKAHUS JKEIle- )
3a (1)
Hroro: 32

4.2.5. KypcoBasi padorta
KypcoBbie paboThl HE TPEyCMOTPEHBI.

5. ObPA3OBATEJIBHBIE TEXHOJIOT'UHN

B xone 00yueHus IpUMEHSIOTCSL:

Jlekuum, KOTOpBIC SBISIOTCS OJTHUM M3 BOXKHEHIIMX BHUJIOB YY€OHBIX 3aHSTUN M COCTABIISIOT OCHOBY
TEOPETUYECKOI MOATOTOBKU 00YJaIOIINXCS.

Ilenu neKIMOHHBIX 3aHATHIA:

-aTh CHUCTEMATU3UPOBAHHBIE HAyYHbIE 3HAHMS 10 JUCHUIUIMHE, aKIEHTHPOBATh BHUMAaHHE Ha
HanOoJIee CIOKHBIX BOIIPOCAX JUCIUILINHEL,

-CTUMYIIUPOBATh AKTUBHYIO TIO3HABATEILHYIO JICATETBHOCTh OOYYAIOIIUXCS, CIOCOOCTBOBATH
(hOpMUPOBAHHIO UX TBOPUYECKOTO MBIITUICHUSI.

IIpakTnyeckue 3ausaTus. Llenm npakTMUeCKUX 3aHATUN:

-COBEPIIICHCTBOBATh YMEHHUS M HABBIKU PEIICHUS MPAKTHYECKUX 33/1a4.

['maBHBIM cofiep>KaHHEM 3TOTO BUA YU€OHBIX 3aHITHH sBIsieTcs paboTa KaKAOro o0ydaromerocs mo
OBJIQ/ICHUIO TIPAKTUIECKIUMU YMEHUSMH U HaBBIKAMU TIPOPECCUOHATIBHOMN JIeATEIEHOCTH.

JlabopaTopHble padoThl. Llenu mabopaTopHbIX 3aHATHH:

-YIJIyOUTh W 3aKpENHTh 3HAHUS, TOJTyYeHHbIE Ha JIEKIMSAX U B MPOLIECCE CAMOCTOATENFHOM padoThI
o0yyaroImuxcst ¢ yueOHOM 1 Hay4HO JTUTEepaTypoii;

['maBHBIM conep>KaHMEM 3TOTO BUA YUEOHBIX 3aHITHH sBJsieTcsl padoTa Kaykaoro oOyyaromerocs mo
OBJIAJICHUIO TIPAKTHYECKUMH YMEHHUSMH U HaBBIKAMU MPOGECCUOHATBLHOMN IS TETBHOCTH.

KoncyabTanuu (Texymas KOHCY/IbTaIus, HakaHyHe ¢ GEepeHITMPOBAaHHOTO 3a4eTa) SIBISCTCS OIHON
u3 GopM PYKOBOJACTBA yueOHOW paboTOil OO0yJaromuXcss M OKa3aHUs UM TOMOIIM B CaMOCTOSITEIHHOM
M3y4eHUU MaTepHuaja AUCHUILTMHBI, B JUKBUIAIMKA UMEIONIUXCA MPOOEoB B 3HAHUSX, 3aJ0JDKEHHOCTEH 110
TEKYIIUM 3aHATHUSM, B ITOATOTOBKE MMCHbMEHHBIX Pa0OT (IIPOEKTOB).



Tekyiine KOHCYIbTAlMK MPOBOASATCS MPENoiaBaTesieM, BeIyIUM 3aHATHS B yueOHOU TpyImie, U HOCST
KaK MHIVBHyaJIbHBIN, TaK U IPYIIIOBO XapaKTep.

CamocrosiTeJibHAsi padoTa 00y4yaromMXcsl HampaBjeHa Ha YIIyOJICHHE M 3aKpeIUieHWe 3HAHUH,
MOJTYYCHHBIX Ha JIGKUMSX M JPYIHX 3aHATUSAX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIFHOTO AKTHBHOTO
MIPUOOPETEHUs] HOBBIX, JOMOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEJCTBA VIS TEKYIWET'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAILIMU 11O UTOI'AM OCBOEHUS JTUCIATLIIMHBI

6.1. OeHoYHbIe CpeACTBAa JUIA CAMOCTOSATEIbHOW PadoTbl M TEKYLIero KOHTPOJs
ycneBaeMocTH

Pa3nea 1. IlonsiTie 00 aHAIMTHYECKON XUMHUHU

1. YUro siBiisieTcst OCHOBHOM olepanyel pyu NpoBEJEeHUN aHAJIN3a BELECTBA XMMUYECKUM METOA0M?

2.B yem 3akiro4aeTcsi poyib XUMHUYECKUX PEaKUWi MpU BBHIOJHEHUH aHaW3a (PU3HUECKUMHU
MeTOodaMu?

3. B "em 3akirouaeTcsl poiib aHAMTHYECKOTO O0OpYIOBaHUS IMPHU MPOBEICHUN aHAU3a (U3NUKO-
XUMHYECKHUMH MeTo1aMu?

4. Yto HA3BIBAIOT MIPEJEIIOM OOHAPYKEHUS?

5. UTo Ha3bIBaIOT YYBCTBUTEIBHOCTHIO METO/Ia aHAIN3a?

6. Uro siBiiseTcs 3ajauell KaueCTBEHHOrO aHanu3a?

7. Kak Ha3pIBaeTCsl aHalM3 MOHHOIO COCTaBa BellecTBa O3 OIpeleleHus KOJUYECTBEHHOTO
COJIEp’KaHUsl COOTBETCTBYIOIIUX 3JIEMEHTOB?

8. UTo sABIIAETCSA OCHOBOM Ka4€CTBEHHOI'O XMMUYECKOTO aHaIu3a?

9. KakoB MOKeT ObITh BUJUMBIN Pe3ysIbTaT IPOBEIECHUS KAYECTBEHHON PEeaKIu?

10. B kakux ciyyasx cneunrduyeckue KaueCTBEHHbIE PEaKIMK HE PUMEHSI0T?

11. Yo oTKpbIBaIOT crieU(UIECKUMHI KaU€CTBEHHBIMH peakuusiMu?

12. Kakue crocoObl aHanM3a pa3iuyaioT B 3aBUCUMOCTH OT MOCJIE0BATEIbHOCTH aHAIUTUYECKUX
peaxkuuii, mpeAoTBpallaoluX MeNarollee JeiicTBIEe TOCTOPOHHUX HOHOB pacTBopa’?

13. Kakoii cioco0 aHain3a OCHOBaH Ha MCMOJIb30BAHUU KQUECTBEHHBIX PEAKIIMNA U Cenn(PUIECKUX
IIPUEMOB «MAaCKHPOBKM» MEIIAIOUIMX MOHOB 0€3 MNpeABapUTEIbHOTO BBIJCIECHUS ONPEEIIIEMbIX
JJIEMEHTOB B TPYIIIBI?

14. Kax Ha3bIBalOT BEIIECTBO, KOTOPOE /1a€T OAMHAKOBYIO PEAKIIMIO MO OTHOIIEHUIO K HECKOJIBKUM
areMeHTam?

15. KakuMm TpeboBaHMSAM JT0HKHA OTBEUATh TeHEpasibHas mpoda?

16. Kakne 0CHOBHBIE BU/IbI IOIPELTHOCTEN?

17. Kakas morpemHocTb Ha3bIBae€TCsl BOJIOPOAHOMN ?

18. Kaxoii ananu3 Ha3biBaeTcs GyHKIMOHAIBHBIM?

19. Ilepeuucnure MeTOAbl XMMHYECKOTO aHAJIM3a, OCHOBAHHbIE HA BBIIEJICHUM KOMIIOHEHTa B
CaMOCTOSITENIbHYIO (a3y.

20. OxapakTepu3yiuTe TEPMHUHBI «METOJ» U «METOJUKA.

Paznen 2. OT6op npod u npo6onoaAroToBKAa

1. Kakum 06pa3om cienyeT oTOMpaTh MpoObl MPUPOAHON BOABI C LENIbIO aHAJIM3a B HEHM pa3InyHbIX
dbopm xenesa?

2. KakoB anropuT™ MOATOTOBKH MPOOHI IS €€ aHalTN3a METOIOM TTaMEeHHON oToMeTprun?

3. KakoB anropuT™M mHOArOTOBKM MPOOBI MHOTOKOMIIOHEHTHOW CMECH OpPraHMYEeCKHX BEIECTB C
L[eJbI0 aHaJIu3a COJIepPKaHus MeTHIMEpKaITaHa?

4. KakoBbl npaBuiia 0T00pa reHepaibHOM MPOObI ¢ OTBaja BCKPBILIIHON MOPOJBI C IIENbI0 aHaIu3a
IIPUCYTCTBUS TSDKEIIBIX METAJUIOB?

5. KakoBsl mpaBuia oTOopa TeHEpaldbHOH NPOOBI amaTUTOBOTO ChIpbs C IIENBI0 aHaIU3a
MHKpOIpUMecei Topusi?

6. Kakue u3 nepevyncieHHbIX TapaMeTpoB (KOHIeHTpauusi, pH pacTBopa, MacKupyIoIne BEIIecTBa,
TeMIIepaTypa) BIUSAIOT Ha 3HaYeHUE KoddpuImeHTa pacrnpeaeicHus ?



7.1lpn kakux 3HAYCHHUAX KOI(PPUIIMEHTOB pasnencHuss U KoIPPHUIMEHTOB pacrpeacIeHHs
JOCTHTaeTCs KOJIMYECTBEHHOE pa3/ielieHNe BEIeCTB?

8. Kakue ycioBuss HeoOXOIMMO co37aTh I Iepexoja BemecTBa W3 BOAHOW (a3bl B
OpraHUYecKyIo?

Pa3nea 3. MeToasb! pazaeineHusi 1 KOHIEHTPHPOBAHUS

1. Ot xakux GakTOpOB 3aBUCHUT CTENEHb U3BJICUECHUS BellecTBa?

2. Kakue TIibl HOHOOOMEHHUKOB BBl 3HaeTe? B 4éM mpenMyIiecTBO CHHTETHUECKUX OPTaHUYEeCKUX
HMOHOOOMEHHUKOB Iepe]l HEOpraHUYeCKUMU?

3. Kakue Tursl HOHOOOMEHHUKOB BbI 3HaeTe? B 4éM MpenMyIecTBO CHHTETHUECKUX OPTaHUYEeCKUX
MOHOOOMEHHUKOB Mepe/l HEOPraHMYECKUMU ?

4. Kakue BUIbI B3aMMOJCHUCTBUS CYILIECTBYIOT MEK/Y BEIIECTBOM U COpOCHTOM?

5. IlpuBeaure GpopmynupoBKy nepBoro 3akoHa Konosasosa.

6. UTo Ha3BIBAIOT a3€0TPOITHON CMECHIO?

7. C xaKkoil Lenpio MPUMEHSIOT PaBUWIIO pblYyara Ipu YTCHUU AUarpamMM COCTOSIHUA?

8. Uto Ha3bIBAIOT KOA(D(HUITUEHTOM pa3/ieieHus?

9. Kakue ¢axTopbl BIUSAIOT HA pACTBOPUMOCTh BELECTB?

10. B kxakux mpenenax MOTYT BapbUpOBaTh 3HAYCHHS CTENICHW W3BICUCHHS W KOd(PHUIHEHTa
pazaenenus’?

11. Kakue mporecchbl crnocoOCTBYIOT yBeTU4eHUIO 3(h(PEeKTUBHOCTH pa3ieieHus BemecTB?

12. Yro Takoe Mpou3BeCHNE PACTBOPUMOCTH U Kakue (PaKTOpPbI BIUSAIOT HA €€ BEIUYUHY?

Pa3pen 4. KauecTBeHHBIA aHAJIN3

1. Kakas u3 peakiuii ooHapyenusi karnona NHa" siBstercst crierupuueckoit?

2. Kakue peakTuBbl HCIIOJB3YIOT ISt OOHApYy»KeHus Karnona K*?

3. MOXHO I PAKTHYECKH MOTHOCTHIO 0canTh KaTnoH Pb?" neiicrenem HCI?

4. Kak MOHU3UTB pacTBOPUMOCTH Cyibdara Kanblus CaSO4?

5. O ueM CBUIETENbCTBYET OTCYTCTBUE OKPACKU pacTBOpa cMecH KaTuoHoB [V rpymmnbl?

6. Kakumu coiicTBamMu 001a1at0T THIPOKCUIBI KATUHOHOB V TPYMIIbI?

7. Kakoif moH o6pasyeTcs MpH OKMCIEHHM Mn?* CHIBHBIMH OKHCIMTENSAMM B KHCJIOH cpene?
KakoBa ero okpacka?

8. KaxkoBsI ycinoBust oopazoBanus komiuiekca [Co(NCS)4]2™?

9. KakoBsb! ycinoBus npakTudecku noiaHoro ocaxxaeHus BaCrOs npu neiictBuu nuxpomara Kanus?

10. Kakoe cBO¥CTBO THAPOKCHUIOB KaTHOHOB [V TpymIbl MO3BOJIWIO BBLICIHTH MX B OTAEIBHYIO
AHAJINTUYECKYIO IrpymIry?

11. Ha yem ocHOBaH cuUCTeMaTU4YECKUI KaUeCTBEHHBIN aHaIn3?

12. Kakoe BeIecTBo Ha3bIBatOT IPYIIIOBBIM PEAr€HTOM?

13. YTro npUMEHSIOT, €ClIM aHAJIU3WPYEMBI PACTBOP SBIAETCS CIOXKHBIM IO Ka4eCTBEHHOMY
COCTaBY, MIMEETCS HATMYHe OOJIBIIOr0 KOJIMYECTBA MELIAIOIIUX ONPEAETICHUIO APYT IpYyra HOHOB?

14. B kakoM MeTO/ie CHCTEMAaTHYECKOr0 aHAJIN3a BBIICISAIOT IIECTh AaHATUTUYECKHUX Ipymnn?

15. Kakum 06pa3oM BBINOJIHAIOT pa3/ielIeHUe FIEMEHTOB Ha aHAIMTHYECKUE TPYIIIIbHI?

16. CxOJIBKO aHAIMTUYECKUX TPYIIT BBIACISAIOT B KUCIIOTHO-OCHOBHOM CUCTEMAaTUYECKOM aHainu3e?

17. Kakoe BemecTBo SIBISIETCS IPYNIIOBBIM peareHToM | aHanuTHuueckoi rpymnmsl?

18. Kakoe BemecTBo SBISETCSA IPYNIIOBBIM PEAreHTOM V aHAIMTHYECKOU IPYIIITbI?

19. Kakue karnons! coneput Il rpymnmna B KHCI0THO-OCHOBHOM METOJIE aHau3a?

20. Kakne kaTHOHBI coJiepkUT VI rpynia B KUCIOTHO-OCHOBHOM METOJIE aHaJIn3a?

Pa3znes S. BecoBoii (rpaBUMeTpHYeCKHIT) KOJUYECTBEHHbII aHAIN3

1. Kakue kaTMOHBI MOTYT MEIIaTh BECOBOMY OIIPEIEICHUIO JKETI€3a IIyTEM OCaXACHNUS aMMUAKOM?

2. Kakoli noH HaJi0 BBECTH B TPOMBIBHYIO KHUIKOCTh MpH TpoMbiBaHnr MgC204?

3. Kakue KaTHOHBI MOTYT MeIIaTh BECOBOMY OMpEICNCHHIO Oapus MyTeM OCaXICHHS B BHJE
cynbdara?



4. Yto sBisieTcst ocaxkaaeMoit opMoi TIpH aHAIM3E JKkee3a?

5. Kakue tpeboBanus MpeabaBIsSIOT K BECOBOM (hopMme BemiecTa?

6. Kakoii uHANKATOP UCIIONB3YETCs IPU ONPEIEICHUN KECTKOCTH BOJIbI?

7. Kak onpenensitoT TOYKY SKBUBAJIEHTHOCTH ITPU KOMILJIEKCOHOMETPUUECKOM TUTPOBAHUU?

8. PacTBOp Kakoro BellecTBa HUCIOJIB3YIOT B KaueCTBE TUTPAHTA MPU HOJAOMETPUYECKOM aHAIIM3e
meau (11)?

9. B xakoM M3 BapuaHTOB KHCIOTHO-OCHOBHOTO TUTPOBAHUS TUTPOBAHHM TOYKA 3KBUBAJICHTHOCTHU
cootBercTByeT pH =77

10. Kakoit uHauKaTOp NPUTOACH JJIsl ONPEICIICHUS] KOHIIA TATPOBAHUSI COJIbI COJISTHOM KUCJIOTON?

Pa3znesn 6. O0beMHBIH (THTPUMETPUYECKHUI) KOJIUYECTBEHHbIN aHAIN3

. B ueM 3akitouaeTcst CylHOCTh HOJAOMETPUN?

. Kakue ycnoBus Heo0xoqumo co0moaTh Mpu HOJOMETPUUECKHUX ONpeAeIeHUsIX?

. [ToueMy 1pu HOJOMETPUIECKOM OIIPEACICHUN OKHCIUTEIICH UCTIONb3yeTcst n30bIToK K17
. B yem 3akmrouaroTcsi 0coOOGHHOCTH MCIOJIB30BaHUS KpaxMasa B KauecTBe HHANKaTopa?
. Ha ueM ocHOBaHO MEpKYypOMETPUUYECKOE ONPEEIICHNE XJIOPUIOB?

. Ha yeM ocHOBaH KOMIUIEKCOHOMETPUUYECKHUI METOJT aHaiIu3a?

. Kakue coeprHeHmnst Ha3pIBaIOT KOMIUIEKCOHAMU?

. Kakoe 3nauenue umeer pH npu KoMIIeKCOHOMETPUUECKOM TUTPOBAHUU?

. Ha yem ocHOBaHO JeficTBHE METAUIOUHIUKATOPOB B KOMILIEKCOHOMETPHUU?

10. KakoBa o6sacTh IpUMEHEHUsI METO1a KOMILIEKCOHOMETPUU?
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6.2. OueHoOYHbBIE CPEICTBA VISl POBEIEHHUs POMEKYTOUYHOM aTTecTaluu (IK3aMeH)

6.2.1. IpuMepHbIii NepeyeHb BONPOCOB/3aIaHMIi K IK3aMeHY (110 TUCHHIINHE):

Pazpnen 1. Ilonsitue 00 aHATUTHYECKOH XUMHHU

1. [IpeameT u 337241 AaHATTUTUYECKONU XUMUH.

2. Ot60p mpo0. [IpobomoaroroBka.

3. Kimaccudukanus MeTo10B OTIPEICICHUsI COCTaBa BEUIECTBA: JIEMEHTAPHBIN, MOJICKYIISPHBI,
(ba3oBbIi aHATH3.

4. [loHsITHE O OTPELIHOCTU U CIIOCOOBI €€ ONpeeNICHUSI.

5. B3auMOCBs3b aHATUTHYECKON XUMUU C IPYTUMH HayKaMU, 3Ha4eHHE I 001ecTBa (HaApOIHOE
XO035IICTBO, OKpY»Karollas cpejia, MeIULMHA, CMEKHbIE 00J1aCTH HAyKH ).

6. OCHOBHBIE ATalbl Pa3BUTHSI.

7. Ananutuueckue 3afaun: oOHapyKeHHe, HACHTU(PUKALS, ONIPE/IETICHUE BEIIECTB.

8. MeTopl aHATUTUYECKOM XUMHUH: XUMUYecKHe, (pu3ndeckre U OHOJI0THUYeCKHe.

9. Metoapl 0OHapyXeHUs, UIEHTU(PUKALIUY, pa3JIeeHNs, KOHIIEHTPUPOBAHUS, OTIPEAETICHUS.

10. OcHOBHBIE XapaKTEPUCTUKHA METOJIOB OIPEICTICHHS: YyBCTBUTEIILHOCTD, MIPEIeT OOHAPYKEHUS,
JMarna3oH OMpeeNIIeMbIX COIepKaHUi, BOCIPOU3BOAUMOCTb, MPAaBUIbHOCTh, CEJIEKTUBHOCTbD.

11. IIpoaomKUTENBEHOCTD, TPYAOEMKOCTh, CTOUMOCTb, IPUOOPHOE 00ecTieueHre METOAUKH
aHayu3a.

12. Buibl XMMHUYECKOT0 aHAJIN3a: U30TOMHBIN, aTOMHBIN, CTPYKTYPHO-TPYIIIOBOM
(pyHKIMOHATBHBIN), BEILIECTBEHHBIN.

13. Makpo-, MUKPO-, YAbTPaMHUKPOAHATIU3.

14. JlokanbHbIN, HEpa3pyLIAIOUINHI, TUCTAHIIMOHHBIN, HETIPEPHIBHBIN, BHETA00PaTOPHBIi (I10JIEBOI)
aHaJIM3.

15. AHanu3 u KOHTPOJIb, UX CHEIU(pUKA.

16. EAMHCTBO aHAIMTUYECKOTO MpoIlecca.

17. CBs13b po0IIeMBI, METO/1a, 00BEKTa aHAJIW3a U ONPEALISIEMOTO KOMIIOHEHTA.

18. Opranu3anys aHaAIUTHYECKON CITYKOBI, €€ ()yHKIHH.

19. MapkupoBOYHBIE aHATU3BI.

20. ITpuHOUIE YHUGPUKAUN U CTAHJAPTU3AINN aHATUTUYECKUX METOIUK.



Pasznes 2. OT60op npod u npodonoaAroToBKa

1. KonngecTBeHHOE OMMCaHUE COPOITMOHHBIX TporieccoB. COpOCHTHI.

2. Dkcrpakiusa. CylHOCTh METOAA. 3aKOH pacipeeicHus.

3. DKCTpakuus U paCTBOPUMOCTD.

4. OcHOBHbBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKH IKCTPAKIIUH.

5. Knaccudukanus sKCTpakIIMOHHBIX IPOIIECCOB MO THUITY HCIIOJIB3YEMOT0 SKCTpareHTa, THILY
00pa3yroIIUXCsl COSUHEHHH, TEXHUKE OCYIIECTBICHHUS.

6. OcaxxJieHue U COOCaXKICHUE.

7. Ucnonp30BaHre HEOPTaHUYECKUX U OPraHMUYECKUX OCAAUTENCH U coocaauTeNel s pa3ieeHus
Y KOHIICHTPUPOBAHUS JIEMEHTOB.

8. Ucnapenue, cyonuMmanus ¥ poCTBEHHbIE METO/IBI.

9. lpyrue MeToabl pa3aeseHus U KOHIIEHTPUPOBAHUS: YIIpaBiIsieMasi KpUCTaITH3aIHs
(HampaBieHHasi KpUCTAUIM3AlMA U 30HHAs IJIaBKa), MpoOUpHas MiiaBKa U Apyrue
MAPOMETAJLTYPTHUECKHUE METOIbI, (DIIOTAIMsI, MEMOpaHHBIC METO/IbI, XUMHUECKHE TPAHCIIOPTHBIC
peakuuu, Tepmoaudyzus.

10. MackupoBaHue 1 IeMaCKUPOBAHHUE.

Pa3nea 3. MeToasb! pazaeineHusi 1 KOHIEHTPHPOBAHUS

1. MeTo/pl, OCHOBaHHBIE Ha BbIJICJIEHUU KOMIIOHEHTA B CAMOCTOSATENIbHYIO (pa3y: ocaxkeHHe,
[IEpETrOHKA, OTTOHKA.

2. MeTo/1bl, OCHOBaHHBIE Ha paclpe/ie]IeHuH BeIeCTBa MEXy (hazaMu: SKCTpaKIUs, COpOLHs.

3. MeMOpaHHBIE METOJIBI U METO/IbI BHYTPH(A3ZHOTO Pa3/IeICHUsI.

4. TeopeTuueckrue OCHOBBI METOJIOB pa3/ieJeHUs U KOHLIEHTPUPOBAHHUS.

5. IIpoueccel U peakiuu, JeKaliie B OCHOBE METO/I0B Pa3AeeHUsI U KOHLIEHTPUPOBAHMUSI.

6. Kimaccudukanus MeToJJ0B 1o MPUPOJIE MPOLECCOB, YUCTY U MpUpoae da3, IPUpoJIe MATPHUIIBI U
KOHIIEHTpaTa.

7. CoderaHue pa3ienaeHusl U KOHIEHTPUPOBAHMSI C METOJAMH OIIPEIEICHHUS.

8. IlpuHuumnel BIOOpa METOAA.

9. CopOLMOHHBIE METOIBI.

10. Knaccuduxanus no MexaHu3my B3aMOJEHCTBHSI BELIECTBA C COPOEHTOM, CIIOCO0Y
OCYILECTBIIEHMSI MTPOLECCa, TEOMETPUYECKUM MTPU3HAKAM HEOIBIXKHOM (hazbl.

Pasznen 4. KauecTBeHHBIN aHAIN3

. Du3nYecKue METOIbl KaYeCTBEHHOT'O aHau3a.

. Onpenenenue $pa3zoBOro coCTana.

. XUMHYECKHE METO/IbI KaUeCTBEHHOT'O aHaJN3a.

. CucremaTu4ecKkuii KaueCTBEHHBIN aHAIIU3.

. Pactipenenenne kaTHOHOB IO aHATMTUYECKUM TPYIIIIaM B KUCJIOTHO-OCHOBHOM METO/IE.
. KauecTBeHHbI€ peakiy KaTHOHOB, AHUOHOB, OPTaHUYECKUX COECIMHEHUM.

. OcobGeHHOCTH MTPOBEECHUS KAUeCTBEHHBIX PEAKITUN.

. llenp kaueCTBEHHOT'O aHAJK3a.

. 3a/1auM Ka4eCTBEHHOTO aHAJIN3a.

10. TpeboBaHus K aHATUTUYECKUM PEAKITHSIM.

11. UyBCTBUTEIBHOCTh AHATUTUYECKUX PEAKIUMA.

12. MuHMManbHas KOHIICHTpAIHs, MPeIeTbHOE pa30aBieHne, OTKPhIBAEMbI MUHIMYM.
13. Knaccudukanusi aHATUTUYECKUX PEAKIIAM.

14. JIpoOHBIi KaueCTBEHHBINH aHAIH3.

15. I'pyninoBeie peareHThI.

16. TpeGoBaHus K TPYIIIOBLIM peareHTaM.

17. PactipenienieHrie KaTHOHOB 1O aHATUTHYCCKUM TPYIITIaM B aMMHadHO-(hochaTHOM MeTOIE.
18. Pacnipenenenrie KaTHOHOB MO aHATTMTUYECKUM T'PYIIIIaM B CEPOBOJAOPOIHOM METOJIE.
19. OcobeHHOCTH MPOBECHNUS KAaUeCTBEHHBIX aHATUTHYCCKUX PEaKITUH.
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20. CeneKTUBHBIE KAYECTBEHHBIE aHATUTUYECKHE PEAKIUH.

Pasneu S. BecoBoii (rpaBUMeTpUYeCKHIT) KOJIUYECTBEHHbII aHAIN3

1. Xumnueckue METOIbI.

2. Knaccudukaiys MEeTo10B KOJTMYECTBEHHOTO aHaN3a.

3. BecoBoii (rpaBUMeTpHUECKUIT) aHATU3.

4. Peakiuu, jexalniyie B OCHOBE 00bEMHBIX METOJJOB KOJIMYECTBEHHOT'O aHAIN3A.

5. MoHHble paBHOBECHUS B PACTBOPAX JIEKTPOJIUTOB.

6. Teopust HHIUKATOPOB.

7. MeTopl TUTPUMETPUUECKOI0 aHAJIN3a: KUCIIOTHO-OCHOBHOE, OKHUCIUTEIBHO-
BOCCTaHOBUTEIbHOE, OCATUTENbHOE, KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE.

8. CyuiHocTh, 3HaYEHHUE, IOCTOMHCTBA U OTPAHUYECHUSI MPSIMBIX M KOCBEHHBIX IPABUMETPUUECKUX
METO/JIOB.

9. TpeboBanusi, NpeIbABIIEMbIC K OCAIKAM.

10. Baxknelie HeopraHM4eCKHE U OPraHUYECKUEe OCATUTEIH.

Pa3zpnen 6. O0bemMHBII (THTPUMETPUYECKH ) KOJIMYECTBEHHbIH aHAJIN3

1. Buasl TutpoBanus (mpsiMoe, 00paTHOE, KOCBEHHOE).

2. KpuBbi€ TUTpOBaHUS.

3. Touka HKBUBaJIECHTHOCTHU, KOHEYHAs! TOYKA TUTPOBAHUS U METO/Ibl €€ MHANKALIH.

4. KucinoTHO-OCHOBHOE TUTPOBAHUE.

5. IlepBuuHble cTaHAAPTHBIE PACTBOPHI [JI YCTAHOBJICHUS KOHLIEHTPALMM PACTBOPOB KUCIIOT U
enoyen.

6. InauKaTopshl.

7. OKHCIUTENIBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

8. KomIuiekcoHOMeTpruiyeckoe TUTPOBAHUE.

9. OcapurenbHOE TUTPOBAHUE.

10. Ilporneccsl ocaxaeHUs-PaCTBOPEHHUSL.



6.2.2. [IpuMepHbIe TeCTOBbIE 3a1aHus K U] (. 3aueTy

Bapmuanr 1

Ne
n/n

Bompoc

Bapl/IaHTBI 0oTBETAa

KauecTBeHHBII aHaIU3 - PTO

1. COBOKYITHOCTb METOA0B, IMO3BOJIAOIINX
OIPEJICTUTh TIPUPOTY COACPIKALIUXCS B
o0pa3iie KOMIIOHEHTOB M UX KOJUYECTBEH-
HOE COJIep)KAHUE;

2. mpolece YCTaHOBIICHHUSI COCTaBa o0pasiia
C TOYKH 3PEHHS TPUPOJIBI COACPIKALIUXCS B
HEM KOMIIOHCHTOB,

3. mporecc YCTaHOBJICHHUS CONEPKAIUXCSI
B 00pa3iie KaTHOHOB METAJIJIOB,

4. COBOKYITHOCTh 9KCIICPUMEHTAIbHBIX Me-
TOJIOB, KOTOPBIE MTO3BOJISIOT OMPE/ICIIAThH B
o0pasiie aHATM3UPYEMOT0 MaTepraa Ko-
JMYECTBEHHOE COJICPKAHUE OTACIbHBIX
COCTABHBIX YaCTEH WIIN MPUMECEH.

AHamutndeckue PCaKnumn, UCI0JIb3yCMbIC B
Ka4YC€CTBCHHOM aHAJIU3C, pasAaCiIAIOT Ha

1. YYBCTBUTCIIbHBIC 1 HCHYBCTBUTCJIBHBIC,
2. cienduYecKre U CeJICKTUBHBIC (HecTe-
nugpuyeckue);

. CEJICKTUBHBIC U HECEIICKTHBHEIC;

. KAUCCTBCHHBIC U KOJINYCCTBCHHBIC.

Peaxnus, kotopast TpeOyeT NpUMEHEHUs cIie-
LUATbHBIX METO/I0B YCTPAaHEHMS MEIIAIOIIETO
BIIUSIHUSA APYTUX BELECTB, IPUCYTCTBYIOIINX
B ITpo0e, Ha3bIBAETCS

. 9yBCTBUTEIILHOM;
. KaUeCTBEHHOMH,

. crenu(pUIecKoi;
. CEIEKTUBHOM.

ITo popmyine L = [MZ*]"*[A*]"" paccuuTsl-
BAlOT

. pH xommiiekcoobpazoBaHus

. KOHIIEHTPALMIO HACBIIIEHHOTO pacTBOPA
. IPOU3BEACHNUE PACTBOPUMOCTH

. YaCTHOE€ paCTBOPUMOCTH

IMpoussenenue pactsopumoctu AQCIl paBHO
1,8:10'1° PactBopumocts AgCI B Bosie paBHa

.5,27-10*
.7,34-10°°
.1,94.10*
.1,34.10°

YcaoBuem O6pa30BaHI/I${ 0CaaKOB ABJIACTCA

L= [M#]"[A]
L= [ME] AR
L =[M*]"S

L < [MP]7[AR]

Jl51a 0OHapy»eHHUsI HOHOB CBUHIIA B YKCYCHO-
KHCJIOHN cpesie He0OX0IMMO TOeHCTBOBATh

. HUTPATOM Kajus
. KOHIEHTPUPOBAHHOMN CEPHOM KUCIIOTON
. IEPEKHCBIO BOJOPOA

. OUXpoMaToM KaJusi

[Tpu modaenenuu HSO4 k pacTBOpYy, comep-
xantemy katnonsl NHq*, K*, AI¥*, Ba?* o6pa-
3y€eT 0CaJ0K HOH

. Ba?*
. NH**
AR
K+

O6HapyXeHHI0 HOHOB ZN?* Tekcanmanodep-
patom(ll) xamusi MemaroT KaATUHOHBI

. AMMOHHUS

. kKabrmsi( 1)
. xenesa (1)
. xpoma(lll)




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

10.

["a3, KOTOpPBIil OKpanMBaeT GUIbTPOBATBHYIO
Oymary CMOYEHHYIO pacTBOPOM
Pb(CH3COO)2 B uepHbIii 11BET

CO;
NO

H»S
NH3

11.

FpaBI/IMeTpI/I‘ICCKI/Iﬁ MCTO/J aHaJIn3a YCIIOBHO
ACJIAT Ha CJICAYIOIIUC I'PYIIIbI METOJ40B

. TIpsiMasi 1 KOCBEHHasi OTTOHKA,

. OCaXJICHHE, OTIOHKA, BEIJICIICHUC;
. OCAXKJICHHE U PACTBOPCHHUE;

. JMCCOLMAIIHS 1 aCCOIUAIIHS.

12.

Crnenytomiero cnoco0a TUTPOBAHUS HE CyIlle-
CTBYET

. IIMTIETOYHEBIH,

. 3aMECTUTEIILHBIN,
. IPSIMOiA;

. 00paTHBIN.

13.

Ckauok THUTPOBAHHA 06YCJ'IOBJ16H

RPRLWN=AELWNORRONR

. PE3KUM U3MCHCHUCM KOHLCHTPAINH
OmpeaAcIsIEMOro KOMIIOHCHTA BOJIM3H TOUKU
OKBHUBAJICHTHOCTH,

2. PE3KUM U3MCHCHUEM KOHICHTPpAIU
TUTpAaHTa BOJIMN3H TOUKHU OKBHUBAJICHTHOCTH,
3. PE3KUM U3MCHCHUECM KOHUCHTPpAIKN
OoIpeacIsIeMOro KOMIIOHCHTA BOJIM3H KO-
HCYHOM TOYKHU TUTPOBAHUA,

4. PE3KHUM U3MCHCHUCM KOHLICHTPAalluH
TUTPAHTa BOJIM3HM KOHEYHOM TOUKU TUTPO-
BaHUA.

14.

[TepmaHraHATOMETPUYECKOE OTIPEICIICHIE
K2Cr207 mpoBoasT ciocobom

. IpAMOT'O TUTPOBAHUS;

. 06paTHOl"O TUTPOBAHUS,

. TUTPOBAHUA 110 3aMCIUICHUIO,
. PEBEPCUBHOI'O TUTPOBAHUS.

15.

AnamuTrdeckas XMMHYECKas p€akuuga - 9TO
peaKnus, COMPOBOKAAOMIAACA

. I3MEHEHHUEM OKPACKH pacTBOpa,

. ONpPEJEICHHBIM aHATUTUYECKUM S dek-
TOM 3a CUET 00pa3oBaHUs MPOJYKTA PEak-
UK, OONaNarolmero  CHenupUIecKUMH
CBOMCTBAMH;

3. usamenenueM pH pactBopa;

4. pacCTBOpPEHHEM OCaJIKa.

N R W~

16.

Crenuduueckue aHATUTHUCCKUE PEaKIMH -
3TO peakiuu

1. oGHapyX eHus1 KaTHOHOB;

2. MAyIme 10 KOHIIA;

3. C IOMOIIBIO0 KOTOPBIX B IaHHBIX YCIIOBH-
X MOKHO OOHApYXHTH TOJBKO OJHO Be-
I1ECTBO;

4. ¢ TIOMOIIBIO KOTOPBIX MOXKHO OOHapy-
JKUTb BCE BEILIECTBA B

JTAHHBIX YCIOBUSIX.

17.

Tun aHaNMUTHYECKOW XMMHUYECKON PEaKIUU

[Ag(NHs)2]Cl+2HNOs—AgCI+2NHsNOs

1. oOMeHa HOHOB;

2. KOMIUIEKCOOOpa30BaHUs;

3. OKHCIICHHS-BOCCTAHOBJICHUS,
4. ocaxxIeHUS.




Ne
n/n

Bomnpoc

BapuanTbl oTBeTa

18.

KpuBoii TUTpOBaHUS HAa3bIBACTCS

1. rpaduyeckoe n300pakeHUE 3aBUCHUMO-
CTH KOHIICHTPALlUU ONPEACTIEMOr0 KOM-
MOHEHTa WM MPONOPIHOHATIBHOIO €l
CBOICTBa CUCTEMBI OT 3Ha4eHus pH TUTpy-
€MOr0 pacTBOpa;

2. rpaduueckoe HM300paKEHHUE 3aBUCUMO-
CTH KOHIIGHTpAllMH OMPEIeNIIeMOro KOM-
MOHEHTa WM MNPONOPHHOHAIBHOTO el
CBOIICTBa cucTEeMbl OT 0O0beMa MpubdaBieH-
HOTO THUTPAHTA,

3. rpaduueckoe H300paKeHUE 3aBUCHUMO-
CTH KOHIICHTPALIUU ONpPEAETIEMOr0 KOM-
MOHEHTa WM MPONOPIHOHATIBHOIO €l
CBOMCTBA CUCTEMBI OT BPEMEHH,

4. rpaduyeckoe n300paKeHUE 3aBUCUMO-
CTH KOHIICHTPAILIUHU OMPEIEIIIEMOr0 KOM-
MOHEHTA WJIH MPOMOPLHUOHAIBHOTO €t
CBOICTBA CHCTEMBI OT KOHIIEHTPAINH MTPH-
0aBIIEHHOTO TUTPAHTA.

19.

BusyanbHO onmpenenuTs JOCTUHKEHHUE TOUYKHU
SKBHUBAJIEHTHOCTHU MOKHO

1. 10 U3MEHEHHUIO OKPACKU MHINKATOPA;

2. TO TIOSBJICHHIO (MCYE3HOBEHUIO) COO-
CTBEHHOM OKpPACKH OJHOTO M3 YYaCTHHUKOB
XUMHUYECKOHN peakiuyi TUTPOBAHUS;

3. HUHCTPYMEHTAIILHO, U3MEPSIS TTOIX OIS~
UM U3MEPUTEITHHBIM YCTPOHCTBOM HEKO-
TOpBIC XapaKTePHbIC CBOMCTBA BEIIIECTRA,;

4. mo 00pa30BaHUIO OCAJIKA.

20.

B cmyuae coOmiofeHHs OCHOBHOTO 3aKoOHa
noryiomeHuss B auddepeHuuanbsHoi  GoTo-
METPUU B KaueCTBE PacTBOpa CpaBHEHHs HC-
MOJIb3YIOT

1. 4ucTHIi pacTBOPUTEID;

2. pacTBOp pearcHTa,;

3. pacTBOP IMOTJIOIIAOIETO COSTUHEHHUS
0001 KOHIIEHTpAIlUH,

4. pacTBOpP BCIIOMOTATEIHHOIO pearcHTa.

Bapuanr 2

Ne
n/n

Bompoc

Bapuanrel oTBeTa

[To KMCIIOTHO-OCHOBHOMY METOJy CUCTEMa-
TUYECKOT0 aHalin3a K MATOU rpyrine KaTHo-
HOB OTHOCATCS

.M92+ Fe3+ Mn2+
AP, Crét, Zn?*

Ba2+’ Ca2+

. Cu?*, Co?*, Ni%*, cd?*

K METOJaM CUCTEMATHUYCCKOI'O KAQUECTBEHHO-
T'0 aHaJin3a HC OTHOCATCA

. CEpOBOJIOPO/IHBIN;

. aMMHa4YHO-(pochaTHBIN;
. KUCIIOTHO-OCHOBHBII,

. XJIOPUJHBIMN.

CeneKTUBHOCTh aHAIMTHYSCKON pcaknuuu
MOXXHO ITOBBICUTH

. ToOaBIICHUEM IIICJIOYH;

. Bappupys PH pactBopa;

. UIBMCHSIA KOHICHTpAUU PCAarCHTOB,
. MACKHPYSI MEIAIOIINE HOHBI;

AW =B WN—=MON PR




Ne Bonpoc Bapuanrbl oTBeTa
n/n
['pynmoBoii pearent Ha katroHbl Ag(l), 1. H.S
4 Hg(l), Pb(Il) mpu ucnions3oBanuu kucinotao- | 2. NaOH
" | WETOYHOM CXEMBbI AHAIN3A 3. HCI
4. HSO4
Conp, HE OJIBEpraroascs ruAPOIU3y, 1. KoCOs3
5 2. AICI3
' 3. NaxSOq4
4. Cu(ClOs).
MetuiiopaHK B KUCIIOHN cpesie 1. sxenThIi
6 2. KpacHbI!
' 3. OpaHKeBBIi
4. OeclBETHBIN
B pactBope AICI3 ruaponus uger 1. mo aHHOHY, cpefia Kucias
7 2. 10 KaTHOHY, cpefia IMeT0UHAast
' 3. 0 KaTHOHY, Cpeaa Kucias
4. o KaTHOHY, cpeia HEUTpaJIbHAsI
OOHapyXeHHI0 HOHOB CBHHIIA C XPOMAaTOM 1. Cu*
g, | Kalus MEIIAIOT KaTHOHEI 2. Hg*
' 3. Au*
4. Ba**
Karuonst Ca(Il), Sr(Il), Ba(Il) mo xucnotuo- | 1.2
9 IEJIOYHOM cXeMe aHalnu3a OTHOCSTCS K 2.3
" | rpymme 3.4
4.6
Nownwt xpoma(Ill) B menounoit cpene moxxHo | 1. xmopuaa cepedpa
10, 00HapYXUTh IyTeM J1I00aBIIEHUSI PacTBOPa 2. HUTpaTa HATpUs
3. mepokcuaa BOA0pOIa
4. cynbara aMMOHHUS
B nomomeTpun TUTPaHTOM SIBISETCS CTaH- 11
11 JApTHBIN pacTBOp 2. Kl
3. Na25203
4. KIO3
Touka 5KBUBaJICHTHOCTH HAa KPUBOW TUTPO- 1. TeopeTnyeckas Touka, B KOTOPOH 3a-
BaHUs KaHYUBAETCS TUTPOBAHME;
2. mpakTH4YeCKas TOYKa, 0 KOTOPOU Orpe-
12, JENSIOT pe3yNbTaT TUTPOBAHMUS;
3. xoHeuHas Touka TutpoBanus (KTT);
4. ToYKa, B KOTOPOH KOJUYECTBO MpubaB-
JICHHOTO TUTPaHTa SKBUBAJICHTHO KOJINYE-
CTBY TUTPYEMOTO BEIIECTBA.
IIpn nepmanranaromerpuu B cunpHOKHCHbIX | 1. KOH
13,| cpenax uis Mo/yepkanms HyKHOTO YPOBHSI 2. HCI
pH ucnons3yror 3. H2S04
4. H3POq4
TpeGoBanus kK KaYECTBEHHOW aHAMMTHYECKOU | 1. HamM4re aHamuTU4YeCKOro A deKTa;
14, XUMHUYECKON PEeaKINu 2. CTEXHOMETPUYHOCTE,
3. MOTHOTA MPOTEKAHUS;
4. cKOpPOCTh IPOTEKAHUSL.




B

Ne
n/n

Bompoc

BapuaHntel oTBeTa

15.

Tun aHaTMTUYECKOW XUMHUYECKON peaKiuu
CuSO4+4NH4OH—[Cu(NH3)4]SO4+4H20

. OOMEHA NOHOB;

. OCKIEHHUS,

. KOMILTIEKCOOOpa3oBaHus;

. OKHCJIEHHUSI-BOCCTAHOBJICHHUS.

16.

I'pynmoBoit  pearenr ©Ha katuousl Ag(l),
Hg(I), Pb(Il) mpu ncnonap30BaHUU KHUCIOTHO-
OCHOBHOM CXEMbI aHAJTH3a

H»S
HCI
H>02
NaOH

17.

Peaktus JJIA O6Hap}7)l(eHI/I$I HMOHOB aMMOHU

. Bi(NO3)3 + NaNO + CH3COOH
NaNOs

. NazHPOq4

. Ko[Hgls] + KOH

18.

I/IH,I[I/IKaTOp, PICHOJIL3yeMI>II>'I B KHCJIOTHO-
OCHOBHOM TUTPOBAaHUU

PlrwONRAONRARONRE

. herondraneuH;

2. MOJI-KpaXMaJIbHBI;

3. beppous,;

4. 5pnoxpomMoBbIid yepHbId T.

19.

CrnexktpodoTomMeTpusi OCHOBaHA Ha

1. mOrJIOImIEHUH MOJICKYJaMH BEIIECTBA
SHEPIUHU 3JICKTPOMATHUTHOTO M3JTyYCHHS B
ommkuaeii Y@, Bummmoii MK oOmactsax
CIIEKTpa,;

2. TIOTJIONICHMM aTOMaM{ H3JIy4eHHUS OT
BHEIIHErO0 UCTOYHUKA,

3. CHOCOOHOCTH ONTHYECKH aKTHUBHBIX Be-
IIECTB BpaliaTh IIOCKOCTh MOJISPU3AIUU
AJIEKTPOMArHUTHOM BOJIHBI,

4. B3aMMOJICHCTBUHU BEIIECTB C AJIEKTPO-
MarHUTHBIM H3JTy4CHHEM.

20.

ITon onTHyeCKOM TIIOTHOCTBIO PACTBOPA IMO-
HHUMAIOT

1. Iglo/I
2. lgl/lo
3.)1gT
4. 1gl/T

apHaHT

Ne

n/n

Bompoc

Bapuanrel oTBeTa

Tun aHATUTHYECKOW XUMHYECKON PEaKIun

[Ag(NHs)2]Cl + 2HNOs = AgCl + 2NH4NOs

oOMeHa HOHOB;
KOMIUIEKCOOOpa30BaHUs;

OCaAXJICHUA.

AHanmuTHYeCKasi XUMHYECKasi peaKIus oca-
KICHUS

1.
2.
3. OKHUCIICHUA-BOCCTAHOBJICHMS,;
4.
1.

NaCl + K[Sb(OH)e] = Na[Sb(OH)s] +
KCI
2. 6FeS04 + K2CrO4 + 7H2S04 =
3 Fe2(S04)3 + Cra(S04)3 + K2SO4 + 7TH20
3. AICI3 + 6KOH = K3[Al(OH)g] + 3KClI
4. [Ag(NHz3)2]Cl + 2HNOs = AgClI +
2NH4NO3




Ne Bonpoc Bapuanrbl oTBeTa
n/n
Pe3ynpraTomM KauecTBEHHOM XMMHUECKOM 1. BBIIEIIEHHE Ta3000pa3HBIX IPOIYKTOB
PEaKIuu HE SIBIIICTCS 0e3 3amaxa
3 2. BBIICJTIEHUE T'a3000pa3HBIX IPOIYKTOB C
3araxom
3. U3MEHeHHE [IBEeTa PacTBOPA
4. addext pryopecueHnmu
Peaxuusi, KOTOpast MO3BOJISET ONMPEACTUTH 1. Hecnenupuueckon
4 | OTCIBHBIE HOHBI B YCIIOBUAX ONBITA B IPH- 2. CeNeKTUBHOU
" | cyTcTBHHM IpYrHX HOHOB 0e3 mpeaBaputenb- | 3. crenuduyeckoit
HOT'O OTJICJICHHsI, HA3bIBACTCS 4. KOIIMYEeCTBEHHOMN
Emkocts O6ydepnoro pactBopa B - 310 1. KOMYECTBO CHIILHOM KUCIIOTHI HITH IIIe-
JI0YH, KOTOpOe TpedyeTcst 100aBUTh K 1 11
pacTBOpa Ay u3MeHenus ero pH 1o 3Ha-
YEHUs, PAaBHOTO 7
2. KOJIMYECTBO CHIILHOM KHUCIIOTHI WIIH I1ie-
JI0YH, KOTOpOe TpedyeTcst 100aBUTh K 1 11
5 pacTBOpa Ayt u3MeHenus ero pH Ha eau-
HUILY
3. KonM4ecTBO caboi KUCIOTHI, KOTOPOE
TpeOyercst 100aBUTH K 1 J1 pacTBOpa ISt
u3MeHeHus ero pH Ha exuHuIY
4. 00beM 111€e04YH, KOTOPBI TpedyeTcs
no6asuth K 100 M1 pacTBOpa /17151 U3MEHe-
Hus ero pH Ha ennaMy
I[To BenuuMHE CTETIEHU TUCCOLMALINY DIICK- 1. KUCIIOTHBIE U OCHOBHBIE
6. | TPOIMTEI IENATCS Ha 2. cuIIbHBIC U ca0bIe
' 3. neTy4ue u HeJeTydue
4. nnodobHbIE M TMOPHUIIbHBIE
Ca0bIM AJIEKTPOITUTOM SIBIISIETCS 1. (NHa4)2S
7 2. H2SOq
' 3. NHsNO:
4. HSO3
PeakTHB, ¢ TOMOIIBIO KOTOPOTO MOKHO 00- 1. Ka[Fe(CN)e]
g | HapyKuTh HOHBI Xele3a (111) B BomHoM pac- | 2. Ka[Fe(CN)e]
" | TBOpe, ¢ 0OpazoBaHueM TeMHO-cuHero ocan- | 3. NHsSCN
Ka OepIMHCKOI ria3ypu 4. KMnOg4 + H2SO4
OO0HapyxeHre NOHOB MarHus Mo peakiuu 1.3
9 Mg?* + HPO4? + NH3 = MgNH4PO4 poBo- | 2.5
" | nar npu pH, paBHOM 3.7
4.9
Jlns o6Hapyxerns nonos Co®" B mpucyT- 1. NH4OH
10, | CTBUH HOHOB Fe** peaktupom NH4SCN 2. NH4F
HE00X0IUMO 100aBUTH 3. NH4Cl
4. NH4Br
10 mu pactBopa Cu(Il) konuenTpauuei 1.50
11, 0,01 M tutpyror 0,02 M pactBopom D/JITA. | 2. 10
O06nem (B Mur) 10OaBJIICHHOTO TUTPAHTA B 3.5
TOYKE SKBUBAJIECHTHOCTH PaBEH 4. 20




Ne Bonpoc Bapuanrbl oTBeTa
n/n
B TutpuMerpuueckoM MeTo/ie aHaIu3a He 1. KUCIIOTHO-OCHOBHOE;
1 | BBLACISIOT CIICAYIOIIUNA THIT TATPOBAHUS 2. OKHCITUTEIHHO-BOCCTAHOBUTEIILHOEC;
3. UHAUKATOPHOE;
4. KOMIUIEKCOHOMETPUYECKOE.
KonuyecTBeHHbI aHAIN3 — 3TO 1. mpornecc ycraHoBiaeHus1 BenuunuHel pH
pacTBopa MOCPECTBOM UyBCTBUTEIBHBIX
pEeareHToB;
2. mpouecc, MO3BOJISIOUINN ONIPEIeIUTh
IIPUPOJY COAEPIKALIMXCS B 00pa3Le KoM-
MIOHEHTOB U MX KOJMYECTBEHHOE COJIepIKa-
HUE;
13. 3. IpoIIecc YCTaHOBIICHUS COCTaBa 00pas-
11a ¢ TOYKH 3PEHUs PUPOJIBI CoJlepKa-
IIUXCSI B HEM KOMITOHEHTOB;
4. COBOKYIHOCTb IKCIIEPUMEHTANIbHBIX Me-
TOJIOB, KOTOPBIE ITO3BOJISIIOT OMPEIEIISATE B
o0paslie aHaAIM3UPYEeMOro MaTepuaia Ko-
JMYECTBEHHOE COJICPKAHHUE OTIACIBHBIX
COCTaBHBIX YacTell MM MpUMeceil.
PeakTuB, ¢ momompo KOTOporo MoxHo 00- | 1. NH3
14.| HAPYKUTE HOHBI MeIH (I1) B BoguoM pactBo- | 2. KMnOs + H2SO4
pe, B OTCYTCTBMH MEIIAIOUIETO BIUSAHUS ApY- | 3. ZnSO4
TUX HOHOB 4. KSCN
Kakum ananutuueckum s3¢ddextom compo- | 1. Bbmagaer >XeNThId KPUCTAIITMYECKHUM
BOJKIAETCS peakiusi OOHApYXKEHHs KaTHOHA | OCaMO0K;
Kanus ¢ rekcanutpokobansTatoM (1) Hatpust | 2. BeImamaer OeNblii  KPUCTALTHYCCKUN
15, 0CaJIoK;
3. 00pa3yroTcsl YepHble KYOMYECKHE KpH-
CTaJLIbI,
4. oOpa3ytorcs O€CIBETHBIE KPUCTAJIBI B
(dbopMe OKTa’JpOB U TETPAdIPOB.
Monspaas koruenTpamms 20 % pactBopa 1.1.,0M
16. XJIOPUCTOBOAOPOIHOM KucioTsl (p=1,1 r/eM®) | 2. 5,0 M
paBHa 3.40M
4.2,0M
[TporonuTuyeckas Teopust KUciaoT U ocHoBa- | 1. C.A. Appernycom
17, HU ObLIa peIoskeHa 2. .H. Bpencrenom
3. Jle-1llarenne
4. A. Bepaepom
BemectBa, cmocoOHbIE OTHaBaTh MPOTOH, | 1. ocHOBaHUAMHU
18, | HaspIBAIOTCS 2. am(poTepHBIMU
3. DIIEKTPOJIUTAMHU
4. kucnoTaMu
[IpoaykToM BoccTaHOBIeHMs MnOs B | 1. Mn?*
19, HeHTpanbHOH WiN c1abo Kucioi cpemax sB- | 2. Mn®*
aseTCs 3. MnO:
4. Mn(OH)2




Ne Bonpoc Bapuanrbl oTBeTa
n/n
®akTopoM, BIHMSIOIMM HA ONTHYECKYIO | 1. MOMSpHBIA KOI()PUIMEHT MOIOMEHHS
IJIOTHOCTBH PacTBOpPA, ABJIACTCA (8), IJIMHa BOJIHBI, TOJIIHWHA CJIOS paCTBO-
pa;
2. TeMmIeparypa, IPUPOJA OKPAIIEHHOTO
KOMILIEKCA, JUIMHA BOJIHBI;
20.

BOJIHBI,

3. KOHIIEHTpAIlMs pacTBOpPa, MOJISIPHBIN
kod(duiment moryomenust (g), AJIUHA

4. mpupoja OKPaIeHHOTo0 KOMIUIEKCA 1
ero Coiep’KaHue B pacTBOPE, TONIIMHA
CBETOMOIONIAIONIETO CJIOSI pacTBOPA.

6.3. OnucaHue nokasarejed u KPUTEPUEB KOHTPOJIA YCIIEBAEMOCTHU, OIIUCAHUEC

IHIKAaJ OIICHUBAaHUA

6.3.1. Kpurepuu oueHOK NMPOMeKYTOYHOM aTTecTanuu (3IK3aMeH)

Onenka

«2»
(Hey10BJIETBOPUTEJILHO)

IloporoBblii ypoBeHb
OCBOEHM

YraybJeHHbIH
YPOBeHb OCBOEHUS

IIpoaBuHyTHII
YPOBeHb OCBOEHUS

«3»
(Y10BJ1€TBOPUTEJIHHO)

«“»
(xopo1uo)

«5»
(oTJIMYHO)

CryneHT He 3HaeT
3HAYUTEIBHON YacTH
Marepuaa, JoImycKaeT
CyIIIECTBEHHBIE ONNOKU B

CTyaeHT NOBEpXHOCTHO
3HAeT MaTepuall
OCHOBHBIX Pa3/IeNioB U
TeM y4eOHOM
JUCLIMILINHEL, TOIyCKaeT

CTyaeHT XOpOoIIO 3HAET

MaTepua, TpaMOTHO U

IO CYIIECTBY U3JIaraer
€ro, JoIycKas

CTyzneHT B IOJTHOM
00BEME 3HaeT MaTepual,
IPaMOTHO U 10
CYIIIECTBY U3JIAraeT ero,
HE JIOITyCKas

HEKOTOPBIE HETOYHOCTH B CYILLIECTBEHHBIX
OTBETAaX Ha BOIIPOCHI HETOYHOCTH B OTBETE HA N
BOIIPOC OTBETE Ha BOIIPOC. HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeer HaxonuTs Wnorga Haxogut YBepeHHO HAXOIUT be3zommbo4yno HaxoIUT
pereHns OOJIBIIMHCTBA pelieHus, pelieHns, perieHus,
MIPEyCMOTPEHHBIX MIpeyCMOTPEHHBIE MIPeyCMOTPEHHBIE MIPEyCMOTPEHHBIE
MpPOTrpaMMoii 00yJIeHuUs IpOrpaMMoi 00y4eHust MIpOrpaMMoii 00ydeHus IpOrpaMMon
3alaHUH 3aIaHUN 3alaHuN o0OydeHus 3a1aHuil
BonbmmHCTBO IIpenycMmoTpenHsle IIpenycmoTpeHHbIe IIpenycmoTpeHHbIE
IIPEyCMOTPEHHBIX MporpaMMoii 00ydeHUs MporpaMMoit 00ydeHus pOrpaMMoi 00y4eHHsI

IporpamMMoOit 00yUeHUS
3aJlaHUH HE BBIIIOJIHEHO

3a/TaHVSI BBITOTHEHBI
YIOBJIETBOPUTEIHHO

3aJaHus YCIICIIHO
BBITIOJTHCHBI

3agaHus yCIICIIHO
BBITIOJTHCHBI

Ilpumepnan wkana oyeHusanus 3HAHUIl 6 mecmosoil popme:

KosanyecTBO NpaBHWIbHBIX 0TBETOB, % Ouenka
0-49 He ynoBneTBopuTENnpHO
50-65 Y 10BIETBOPUTENBHO
66-85 Xopoiiio
86-100 OTin4yHO

7. YHEBHO-METOANYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JNCHUIIVIMHBI

7.1. PekomeHnayeMas aureparypa
7.1.1. OcHoBHast IMTEpPaTypa
1. Bacunbe B.I1. Anamutuueckas xumus: y4eOHMK: B 2 kH. KH.l. Tutpumerpuueckue u

rpaBUMeTpHYeCcKuii MeTo bl ananu3a / B.I1. Bacunbes. - 4-e uzn., crep. - M.: JIpoda, 2017. - 368 c.




http://www.studmed.ru/vasilev-vp-analiticheskaya-himiya-chast-1_elc11c22c03.html

2. BacunbeB B.I1. Ananutudeckas xumusi: yd9eOHUK: B 2 KH. KH.2. OU3UKO-XUMHUYECKHUE METOIBI
ananu3a / B.I1. Bacunbes. - 5-¢ u3n., crep. - M.: [poda, 2018. - 383 c.

http://avidreaders.ru/book/analiticheskaya-himiya-kniga-2-fiziko-himicheskie.html

3. bepimuuckuii M.B. Ananutndeckas xumus: yue6. mocooue / 11.B. bepaunckuii, O.JI. JIobauesa. -
CIIO. : Jlema, 2016. - 209 c.

https://spblib.ru/catalog/-/books/11157188-analiticheskaya-khimiya

7.1.2. lonoiHUTeIbHAS JUTEPATYypa

1. AnanuTtudeckas xumus : yueb.-meton. nmocodbue / H. B. Jlakuza, C. A. llltun ; M-Bo Hayku u
BEICIL. 0Opa3zoBanus Poc. @enepanuu, Ypan. denep. ya-1. — EkarepunOypr : U3n-Bo Ypan. yu-ta, 2019.
-139c.

2. AnanuTHyecKkas XMMHA : MPAKTHKYM JJIS CTYyJEHTOB HEXMMHUYECKHX crenuanbHocreit / H. B.
Jlakuza. ExatepunOypr : U3a-Bo Ypan. yu-ta, 2013.

http://booksee.org/book/469581

7.1.3. YueOHO-MeTOANYECKOe 00ecIeYeHue

1. AHanuTHueckas XumMus: MeToanueckue yKazaHus JUisi CaMOCTOSATENbHON padOThl [ DIEKTPOHHBIN
pecypc] / HaumonanbHbIi MUHEpanbHO-ChIpheBOi yHUBepcuteT «l opHblit». Coct.: W.B. bepauHckui,
T.E. JlurBunoga. CII06, 2015. 88 c. http://old.spmi.ru/system/files/lib/uch/metodichki/2015 - 98.pdf

2. Ananutuueckas xumus. KadecTBEHHBIN aHamu3: METOH. yka3zaHus K Jab. paboram / coOCT.:
H.9. Yupker u np.; C.-Ilerep6. roc. ropa. un-t um. [.B. [lnexanoBa (texn. yH-T), Kad. oOmel u
¢busnueckoit xumuu. - CII16.: CIII'TH, 2015. - 52 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=402&task=set_static_r
eq&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2087891%2F%D0%90%2064%2D3952
46072<.>

3. Ananutuueckas xumus. KonmuecTBeHHBIM aHanmM3: METOJ. yKa3aHus K Ja0. paboram / COCT.:
J.9. Yupker u gap.; C.-Ilerep6. roc. ropH. un-T uM. ['.B.IlnexanoBa (texH. yH-T), Kad. oOuieit u
¢uznueckoit xumuu. - CI16.: CIII'TH, 2015. - 53 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_r
eq&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2087889%2F%D0%90%2064%2D0273
09564<.>

7.2. Ba3bl JaHHBIX, YJIEKTPOHHO-OMOJIMOTEYHbIE CHCTEMbI, HH(POPMAIHOHHO-CIPABOYHbIE U
MOUCKOBbIE CHCTEMbI

1. EBponeiickas nudponas oudianoreka Europeana: http://www.europeana.eu/portal

2. UndopManinoHHO-U3JaTENbCKHUA LIEHTP M0 Te0JIOTUH M HEJIPOII0JIb30BaHUI0 MUHHUCTEPCTBA
MIPUPOJIHBIX pecypcoB U skonoruu Poccutickoit @eaepanun - OO0 "TEOUMHOOPMMAPK"-
http://www.geoinform.ru/

3. UupopmaiimonHo-aHaTuTHYECKU# ieHTp «Munepam» - http://www.mineral.ru/

4. Koncynpsrantlinroc: cripaBouHO - MOMCKOBasl cucTeMa [ DIeKTpOHHBIN pecypc]. -
www.consultant.ru/.

5. Muposas mudposas oudanoreka: http://wdl.org/ru

6. Hayunas amektponHas 6ubmmoreka «Scopus» https://www.scopus.com

7. HayuHnas snextpoHHas 6ubnmnoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snextponnas 6ubnmnoreka «eLIBRARY»: https://elibrary.ru/

9. INouckossie cuctems! Yandex, Google, Rambler, Yahoo u ap.

10. Cucrema TAPAHT: 3eKTpOHHBINA IEPHOIMYSCKHNA CITPABOYHUK [ DIEKTPOHHBIN pecypc]
www.garant.ru/.

11. TepMuueckre KOHCTAHTHI BEIIECTB. DJIEKTPOHHAs 0a3a TaHHBIX,

http://www.chem.msu.su/cgibin/tkv.pl

12. Dnexrponnas oubnuoreka Poccuiickoii ['ocynapcrsennoit bubmmorexku (PT'B):

http://www.rsl.ru/

13. DnexrponnHas 6ubauoreka yueOHUKOB: http://studentam.net



14. DnexTpoHHO-O0MOIMOTEYHAsI CUCTEMA U3/IaTeILCKOTO IEHTpa «JIaHby

https://e.lanbook.com/books.

15. DiextpoHHO-6nbIMOTeuHas cuctema «BC FOPANTY» www.biblio-online.ru.

16. DnexTponnas 6ubnmoreynas cucrema «Hannonansusiit 1dpoBoii pecype «PyKoHT»».
http://rucont.ru/

17. DnekrponHo-6ubHOTEYHAs cuctema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCLHUIIJIUHBI

8.1. MaTepuaJIbHO-TeXHHUYECKOE OCHAIIIEHHE Ay IUTOPUIi:

Crenmanu3upoBaHHbIE ayTUTOPHH, UCTIONb3yeMble TIPU MPOBEACHUH 3aHATUN JIEKIIMOHHOTO THUIIA,
OCHAIIIEHbl ~ MYJBTUMEIUHHBIMH  TPOCKTOPAMH W  KOMIUIEKTOM  ammapaTypbl,  MO3BOJISFOIICH
JI€MOHCTPHPOBATH TEKCTOBBIC U rpa)udecKre MaTepHAaIbL.

Jlaboparopun OCHAIIEHbl XHUMHYECKHMM OOOpYIOBaHHMEM, pEaKTHBAMH W J1a0OpaTOpPHBIMU
yCTaHOBKaMH, HEOOXOAUMBIMU JJIsl BBITTOJIHEHHSI Ja00paTOPHBIX padoT MO JUCHUIUINHE «AHATUTHYECKAs
XUMUSD.

B yuebHOM mporecce HCIONB3YyeTCss KOMIUIEKT ASMOHCTPAIIMOHHBIX CTEHIIOBBIX MaTEpHUAIIOB IO
0O0LIEH ¥ aHATUTUYECKON XUMUH.

AyIUTOpPHHM /ISl MPOBEAEHUS JeKIMOHHBIX 3aHATHH.

128 nocaoounvix mecm

OcHaiieHHOCTh: MynbTUMEIUITHAs YCTaHOBKA C aKycTU4yecko cucremod — 1 mT. (B T.4.
MYJIbTHMEIMHHBIN POEKTOp — 1 mIT., MPOCKIIMOHHAS anmnapaTypa: HCTOYHHUK OecriepeOOHOTO MUTaHHST —
1 wrT., skpaH — 1 wT., MOHUTOP — 1 WIT., KOMIBIOTEP — 1 1IT.), BO3MOKHOCTH A0CTYIA K ceTH «HTEepHETY,
CTYJ AJiA CTyAeHTOB — 128 mrT., kpecno npenoaasarens — 1 mT., CToa — 65 mT., mepeHOCHas HACTOIbHAS
TpuOyHa — | WT., TOCKa HACTEHHAs! MATHUTHO-MapKepHas — 2 IIT., JIaKaT B paMKe HACTEHHBIN — 9 miT.

[Tepedenb JUIIEH3HOHHOTO TporpamMmuoro obecneuenus: Microsoft Windows 7 Professional (I'K
Ne 671-08/12 ot 20.08.2012 «Ha mocraBky mpoaykuumn»), Microsoft Office 2007 Professional Plus
(Microsoft Open License 46082032 ot 30.10.2009), aHTHBUpYCHOE MNpOrpaMMHOE OOECIeYCHHE:
Kaspersky Endpoint Security (Jorosop Ne JI810(223)-12/17 ot 11.12.17), 7-zip (cBoOOIHO
pacnpoctpansiemoe I10), Foxit Reader (ceoboano pacmpoctpansiemoe I10), Foxit Reader (cBo6omHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe I[10), Chromium (cBoGoaHO
pacopoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacmpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaro pacmpoctpansemoe I10), XnView (cBo6oano pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacripoctpansemoe I10).

64 nocadounvix mecma

OcHailleHHOCTh: MyNnbTUMEIUIHBIA MPOeKTOp — | INT., MPOEKIMOHHAs amnmnapaTypa: UCTOYHHK
6ecniepeboitHoro nuranuss — 1 mr., skpad — 1 wT., HOYTOyK - 1 MmT., (BO3BMOXKHOCTH JOCTyNa K CETH
«HTEepHETY), CTOMKA MOOUITbHAS — 1 MIT., CTYJ JJIs CTYAEHTOB — 64 1IT., Kpecyo mpenoaaBaTeis — 1 miT.,
cTOJ - 33 1IT., MepeHOCHAask HacToJIbHAs TpHOyHa — 1 mIT., JocKa Oenas HacCTeHHasi MarHUTHO-MapKepHast —
| wT., IIakaT B paMKe HaCTEHHBIN — 4 IIT.

[Tepeuenp nmuneH3nOHHOTO TporpammHoro odecredenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mocraBKy KOMITBIOTEpHOHM TexHUKH»), Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010), CoreIDRAW Graphics Suite X5
(ToroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky mporpaMMHOro obecreuenus»), Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1, anTuBHpyCHOE TIpOrpaMMHOE OOECIIeUeHHE:!
Kaspersky Endpoint Security (Jorosop Ne JI810(223)-12/17 ot 11.12.17), 7-zip (cB0oOOIHO
pacnpoctpansiemoe [10), Foxit Reader (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBoGoaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacmpoctpansemoe I[10), Chromium (cBoGomaHO
pactpoctpansiemoe [10), Java Runtime Environment (cBoGomuo pacmnpoctpansemoe [10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBobomHO pacmpoctpansemoe [10), XnView (cBob6oaHo pacmnpoctpansemoe [10), K-Lite
Codec Pack (cBo6oauo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacrnpoctpansemoe I10).



60 nocadounwvix mecm

OcHailleHHOCTh: MyJbTUMEIUIHBIA NPOEKTOp — | INT., MPOEKIMOHHAs anmnaparypa: UCTOYHHK
OecniepeboitHoro murtanus — 1 mT., 3kpad — 1 mT., HOyTOYyK - 1 mT., (BO3MOXHOCTh JIOCTyNa K CETH
«uTepHeTy), cTolika MoOmIIbHas — 1 mt., cryn ans cryaeHToB — 60 miT., Kpecio npenogasaress — | mr.,
croi - 31 wrT., MepeHoCHas: HacToJIbHAs TpHOyHa — 1 mIT., JocKka Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wt., 1ocka moj men — 1 mIT., makaT B paMKe HaCTEHHBIN — 3 IT.

[lepeueHsb TUIICH3HOHHOTO Iporpammuoro obecmeuenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 or 30.09.2013 «Ha mnocrtaBky KoMmbrOTEepHOU TexHUKK»), Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5
(JoroBop Ne559-06/10 ot 15.06.2010 «Ha nocraBky nporpammuoro odecrneueHus»), Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1, anTuBHpycHOE IporpaMMHOe 00eCIIeUCHHE:
Kaspersky Endpoint Security (Jorosop Ne JI810(223)-12/17 ot 11.12.17), 7-zip (cBOOGOIHO
pacmpoctpansiemoe I10), Foxit Reader (cBobomno pacmpocrpansemoe I10), Foxit Reader (cBo6GomaHO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe [10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpocrtpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsIeMoe
I10), Inkscape (cBoboamo pacmnpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboaHo pacmpoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

56 nocaoounwvix mecm

OcHallleHHOCTh: MyNnbTUMEIUNHBIA MPOEKTOp — | INT., MPOEKIMOHHAs anmnaparypa: UCTOYHHK
OecriepeboitHoro nuranus — 1 mT., skpad — 1 mwr., HOYTOyK — 1 mT., (BO3MOXKHOCTH JIOCTYIa K CETH
«aTepHETY), CTONKA MOOMIIBHAS — 1 IIT., CTYJ A7t CTYAGHTOB — 56 WIT., Kpecio npenojasareist — | mr.,
cToi — 29 mT., MepeHOCHass HACTOJIbHAsI TPUOyHa — | INIT., TOCKa HACTEHHAs MarHUTHO-MapKepHas —
1 mit., Iutakat B paMKe HaCTEHHBIN — O 1IT.

[lepeuens MUIEH3MOHHOTO MporpaMMHOro obecrneueHus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mocrtaBKy KOMIbIOTEpHOM TexHUKN»), Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010), CoreIDRAW Graphics Suite X5
(JoroBop Ne559-06/10 ot 15.06.2010 Ha mocraBky mporpammHoro obecreucuus»), Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1, anTiBHpyCcHOE pOrpaMMHOE OOeCTIeUeHHE:
Kaspersky Endpoint Security (Jorosop Ne JI810(223)-12/17 ot 11.12.17), 7-zip (cBoOOIHO
pacnpoctpansiemoe I10), Foxit Reader (ceoboano pacmpoctpansiemoe [10), Foxit Reader (cBo6omHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacrnpoctpansemoe [10), Chromium (cBoGoaHO
pacopoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacnpoctpansiemoe I[10), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaro pacmnpoctpansemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite
Codec Pack (cBoboHo pacmipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansemoe I10).

52 nocaoounvix mecma

OcHameHHOCTh: MyNnbTUMENUMHBIA MPOEKTOP — 1 IIT., MPOEKIHMOHHAs anmnaparypa: HUCTOYHUK
6ecniepeboitHoro nuranus — 1 mr., skpaH — | mr., HOyTOyK — 1 mT., (BO3MOXHOCTh JOCTyNa K CETH
«HTepHeT»), croiika MoOMIbHAS — 1 IIT., CTYJ AJIs CTYAEHTOB — 52 WIT., Kpecio npenojasarens — 1 mrT.,
CTOJN — 26 WIT., IEPSHOCHAs HACTOJIbHAsT TPUOyHAa — | IIT., TOCKa HACTEHHAs MarHUTHO-MapKepHas —
1 wit., mutakat B paMKe HaCTeHHBIN — S MIT.

[Tepeuens TUIEH3MOHHOTO MporpaMMHOro obecrneueHus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mocraBKy KOMITBIOTEpHOM TexHUKn»), Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010), CoreIDRAW Graphics Suite X5
(ToroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky nporpamMmuoro obecrneuerwus»), Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1, anTuBHpycHOE porpaMMHOE OOecIieueHHe:
Kaspersky Endpoint Security (Jorosop Ne JI810(223)-12/17 ot 11.12.17), 7-zip (cBOGOIHO
pacmpoctpansiemoe [10), Foxit Reader (cBobomno pacmpoctpansemoe I10), Foxit Reader (coGomHO
pacmpoctpansiemoe I10), SeaMonkey (cBoboxno pacmnpoctpansemoe I[10), Chromium (cBoGomaHO
pactpoctpansiemoe I10), Java Runtime Environment (cBoGomuo pacmnpoctpansemoe [10), doPDF
(cBobomHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacmpocTpaHsIeMoe



I10), Inkscape (cBoboaHo pacmpoctpansemoe [10), XnView (cBob6oaHo pacmpoctpansemoe [10), K-Lite
Codec Pack (cBoboaHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

30 nocadounwvix mecm

OcnaiieHHOCTh: CTOJN ayIUTOPHBIN - 16 IT., cTyn ayaAuTOpHbINA — 30 1IT., KPECIO MPEnojaBaTes —
1 mT., J0CKa MarHUTHO-MapKepHas — | mIT., IepeHoCHas HacToJbHast TpruOyHa — 11IT., paMKa C IJIaKaToM
— 4 mT., mepekatHas MyJIbTUMeANiHAs ycTaHOBKa (HOyTOyK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); meims npoBogHast Genius Laser; mpoexktop DLP Texas Instruments VLT-
XD600LP; croiika nepeaBukHasi METANIMYECKasi MHOTOSIPYCHas ).

[lepedyens nuIeH3MOHHOTO TIporpammHoOro obecrneuenus: Microsoft Windows Pro 7 RUS
(Kontpakr Ne 0372100009514000092-0003177-01 ot 02.09.2014), Microsoft Office Std 2007 RUS
(KonTpaxkt Ne 0372100009514000092-0003177-01 ot 09.10.2014), Microsoft Open License 46082032 ot
30.10.2009, AntuBupycHoe mporpammuoe obOecmneuenne Kaspersky Endpoint Security (HoroBop Ne
J810(223)-12/17 ot 11.12.17), 7-zip (cBobomuno pacmupoctpansiemoe I10O), FoxitReader (cB0oGOmHO
pacnpoctpansiemoe [10), SeaMonkey (cBobGomuo pacmnpocrpansemoe [10), Chromium (cBOGOIHO
pacnpoctpansiemoe I10), Java 8 RuntimeEnvironment (cBoboano pacmpoctpansemoe I10), doPDF
(cBobomuo pacmpoctpansemoe [10), GNU ImageManipulationProgram (cBoOOIHO pacmpocTpaHseMoe
I10), Inkscape (cBobomno pacmpoctpansemoe [10), XnView (cBoboano pacmpoctpansemoe I10), K-
LiteCodecPack (cBo6oaH0 pacnpoctpansiemoe [10), FAR Manager(cBo6oaH0 pacnpoctpansiemoe [10).

AyauTOpUHM I POBEAEeHUS NMPAKTHYECKUX 3aHATH.

52 nocaoounvix mecma

OcHanieHHOCTh: MyJNbTUMEAMUHBIA TPOSKTOP — | WIT., MPOEKIMOHHAS almaparypa: HCTOYHUK
OecniepeboitHoro nuranus — 1 ., skpan — | mr., HOyTOyK — 1 mT., (BO3MOXHOCTh JOCTyNa K CETH
«aTepHETY), CTOMKA MOOMIIbHAS — 1 IIT., CTYJ ISt CTYIGHTOB — 52 WIT., Kpecio npenogasareis — 1 mr.,
CTON — 26 IIT., IEPEHOCHAsE HACTOJIbHAS TpUOyHa — 1 IIT., TOCKa HACTEHHas: MarHUTHO-MapKepHas —
1 wT., nakat B paMke HACTEHHBIN — 5 MIT.

[Tepedens nuieH3MOHHOTO TIporpammHoro odecrnedenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 ot 30.09.2013 «Ha mnocraBKky KOMIbIOTepHO# TexHuKH»), Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010), CoreIDRAW Graphics Suite X5
(JoroBop Ne559-06/10 ot 15.06.2010 «Ha nocraBky nporpammuoro obecrieuenusi»), Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1, anTiBHpycHOE IporpaMMHOe 00eCTIeUeHHE:
Kaspersky Endpoint Security (orosop Ne JI810(223)-12/17 ot 11.12.17), 7-zip (cBOoGOIHO
pacrpoctpansiemoe [10), Foxit Reader (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBoGomaHO
pacnpoctpansiemoe I10), SeaMonkey (cBobGoano pacmpoctpansiemoe I10), Chromium (cBoGomHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrtpansiemoe [10), doPDF
(cBoboOHO pacmpoctpansemoe 110), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoboaHo pacmpoctpansiemoe [10), XnView (cBob6oano pacrnpoctpansemoe [10), K-Lite
Codec Pack (cBoboHo pactipoctpansiemoe [10), FAR Manager (cBoboano pacnpoctpansiemoe I10).

30 nocadounwvix mecm

OcnaieHHOCTh: CTON ayIUTOPHBIN - 16 mIT., CTyn ayaAuTOpHBINA — 30 IIT., KPECTIO NMPENoIaBaTeNs —
1 wT., TOCKa MarHUTHO-MapKepHast — | 1IT., IepeHOCHas HacToJIbHas TpuOyHa — 11IT., paMKa ¢ MjIakaToM
— 4 wT., nepekatHas MyJlIbTUMeANHas yctaHOBKa (HOyTOyK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); memms npoBoanast Genius Laser; mpoekrop DLP Texas Instruments VLT-
XD600LP; croiika nepenBrkHas METAIITNYECKast MHOTOSIPYCHAs ).

[lepeueHp NHIIEH3MOHHOTO TMporpaMMHoOro obecnedenus: Microsoft Windows Pro 7 RUS
(Kontpakr Ne 0372100009514000092-0003177-01 ot 02.09.2014), Microsoft Office Std 2007 RUS
(KonTpakt Ne 0372100009514000092-0003177-01 ot 09.10.2014), Microsoft Open License 46082032 ot
30.10.2009, AntuBupycHoe mnporpammuoe obOecrneuenne Kaspersky Endpoint Security (doroBop Ne
J810(223)-12/17 ot 11.12.17), 7-zip (cBobomuHo pacmupoctpansemoe I10), FoxitReader (cBoGomnO
pacnpoctpansiemoe [10), SeaMonkey (cBobGomuo pacmnpocrpansemoe [10), Chromium (cBoGOIHO
pacmipoctpansemoe I10), Java 8 RuntimeEnvironment (cBo6Gomuo pacmpoctpansiemoe [10), doPDF
(cBo6omHo pacmpoctpansemoe 110), GNU ImageManipulationProgram (cBoboaHO pacmpocTpaHseMoe



I10), Inkscape (cBobomno pacmpoctpansiemoe [10), XnView (cBoGomno pacmnpoctpansemoe I10), K-
LiteCodecPack (cBoboau0 pacnpoctpansiemoe [10), FAR Manager(cBo6oaH0 pacnpoctpansiemoe [10).

8.2. IloMemmeHUs IJIsA CAMOCTOSITEIbHOM PadoThI:

1. OcHaleHHOCTh TOMEIIEHHUS JUIsI CaMOCTOATENbHON paboTel (YueOHbi mentp Nel): 13
nocagouHbix Mect. Ctym — 25 mT., cToJI — 2 MT., CTOJ KOMIBIOTEPHBIH — 13 1mT., mkad — 2 mrT., J0cKa
aymutopHas mapkepHas — 1 mr., APM yue6noe IIK (MoHuTOp + cucremHubiit 610k) — 14 mr. JocTym
cetu «MIHTEpHETY, B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepeyeHp NUIEH3MOHHOTO MporpamMmHoro obecmeuenus: Microsoft Windows 7 Professional
(JdoroBop Ne 1105-12/11 ot 28.12.2011 «Ha mocTaBKy KOMIBIOTEpHOTO 000pyaoBanus», Microsoft Open
License 49379550 or 29.11.2011); Microsoft Office 2007 Professional Plus (Microsoft Open License
45207312 ot 03.03.2009), antuBupycHoe mporpammuoe obecrneuenue: Kaspersky Endpoint Security
(Jorosop Ne J1810(223)-12/17 ot 11.12.17), 7-zip (cBoOGogHO pacmpoctpansemoe [10), Foxit Reader
(cBobomHO pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansiemoe I10), SeaMonkey
(cBoOoaHO pacmpoctpansiemoe [10), Chromium (cBoGoano pacmpocrtpansemoe I[10), Java Runtime
Environment (cBoboaHo pacmpoctpansemoe I10), doPDF (cBo6omno pacmpoctpansemoe I10), GNU
Image Manipulation Program  (cBobomno  pacmpoctpansiemoe I10), Inkscape (cBoGoaHO
pacopocrpansiemoe I10), XnView (cBobomHo pacmpoctpansemoe I10), K-Lite Codec Pack (cBo6omHO
pacrpoctpansiemoe [10), FAR Manager (cBo6oH0 pacnpoctpansemoe I10).

2. OCHAIlIGHHOCTh TIOMEIIEHUS JIJII CaMOCTOSTENbHOM paboThl (YueOHbId 1eHTp Ne2): 17
MoCcaZovYHbIX MecT. Jlocka il muchMa MapkepoMm — 1 mT., paboure MecTa CTyJeHTOB, 000PYIOBaHHBIE
I[IK ¢ nmocrymoMm B ceTh YHHBepcuTeTa — 17 mT., MyabTUMEAUNHBIM mpoektop — 1 mr., APM
npernoaBaTens [uist padoThl ¢ MylbTUMenUa — 1 mT. (CHCTEMHBII OJIOK, MOHUTOPBI — 2 MIT.), CTOI — 18
wrt., ctyn — 18 mr. JJoctynm k cetu «VHTEpHET», B AJIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTCIbHYIO
cpeay YHuUBEpCUTETA.

[lepeuens nuIEH3UMOHHOTO MporpammHoro obecneuenus: Microsoft Windows 7 Professional
(Jorosop Ne 1105-12/11 ot 28.12.2011 «Ha mocraBky kommbroTepHOr0 000pynoBanus, Microsoft Open
License 49379550 ot 29.11.2011); Microsoft Office 2007 Professional Plus (Microsoft Open License
45207312 ot 03.03.2009), antuBupycHoe mporpammuoe obecrneuenue: Kaspersky Endpoint Security
(Jorosop Ne JI810(223)-12/17 ot 11.12.17), 7-zip (cBoGoaHO pacmpoctpansemoe I10), Foxit Reader
(cBoOomHO pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansiemoe I10), SeaMonkey
(cBoOOaHO pacmpoctpansiemoe I10), Chromium (cBobomHo pacmpoctpansiemoe I10), Java Runtime
Environment (cBo6oano pacmnpoctpansemoe [10), doPDF (cBoGoaHo pacmpoctpansemoe I10), GNU
Image Manipulation Program  (cBoGogHo  pacmpoctpansemoe I10), Inkscape  (cBoGomHO
pacrpoctpansiemoe [10), XnView (cBoboano pacnpoctpansiemoe [10), K-Lite Codec Pack (cBoboaHo
pacnpoctpansiemoe I10), FAR Manager (cBo6oano pacnpoctpansemoe I10).

3. OCcHaIEHHOCTh TOMEMICHUsI ISl caMmocTosiTenbHOW paborel  (MmkeHepHBI Kopryc): 16
nmocag0YHbIX MecT. CTOJI KOMIBIOTEPHBIA I CTYACHTOB (TWM 4) - 3 IIT., CTOJI KOMIIBIOTEPHBIN ISt
CTYIEHTOB (THUI 6) - 2 IIT., CTOJ KOMIBIOTEPHBIN I CTYACHTOB (THN 7) - 1 mIT., Kpecio npenoaBaTesns
(cetka, 1BeT uepHbI) - 17 mT., J0CKa HamojbHas MOOWIbHas Oenas MarHUTHO-MapKepHas
«Magnetoplan» 1800Mmx1200mm - 1 1., MmoHOOOK Lenovo M93Z Intel Q87 - 17 mir., mmakat - 5 mir.
Hoctyn k cetu «MHTEpHET», B DIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[TepeueHp JHUIIEH3MOHHOTO TporpamMmHoro obecrmedenus: Microsoft Windows 7 Professional
(Microsoft Open License 49379550 ot 29.11.2011); Microsoft Office 2007 Professional Plus (Microsoft
Open License 46431107 ot 22.01.2010); CorelDRAW Graphics Suite X5 ([JoroBop Ne559-06/10 ot
15.06.2010 «Ha mocraBky mporpamMMmHOro obOecredenus»), Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1, antuBupycHoe mporpamMmmuoe obecredenue: Kaspersky Endpoint
Security ([orosop Ne JI810(223)-12/17 ot 11.12.17), 7-zip (cBoGomHO pacmpoctpansemoe I10), Foxit
Reader (cBoGomHo pacmpoctpansiemoe I10), Foxit Reader (cBobomuno pacmpocrpansemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe [10), Chromium (cBoGomHo pacmpoctpansemoe [10), Java
Runtime Environment (cBoboano pacmnpoctpansiemoe I10), doPDF (cBo6oano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBobomno pacnpoctpansiemoe [10), Inkscape (cBoGoaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite Codec Pack (cBoGomHo



pacmpoctpansiemoe I10), FAR Manager (cBo6oarno pacmpocrpansemoe I10), Cisco Packet Tracer 7.1
(cBobomno pacmpoctpansiemoe [10), Quantum GIS (cBobomno pacmpoctpansiemoe I10), Python
(cBobomHO pacmpoctpansemoe I10), R (cBobGomno pacmpoctpansemoe II0), Rstudio (cBoGomno
pacnpoctpansiemoe [10), SMath Studio (cBoGomHO pacmpoctpansemoe 110), GNU Octave (cBoOOIHO
pacmpoctpansemoe I10), Scilab (cBo6oaH0 pactipoctpansemoe [10).

8.3. lomemenus i XpaHeHUs U NPOPUIAKTHIECKOTO 00CTy:KMBAHUSI 000PY10BaAHMS

1. LlerTp HOBBIX HH(POPMAITMOHHBIX TEXHOJOTHIA U cpeACTB 00yueHus (YueOHbIi neHTp Nel):

OcHalIeHHOCTh: MEePCOHANBHBIM KOMIIbIOTEP - 2 mT. (Hoctyn k cetu «MHTEpHET»), MOHUTOD -
4 mT., ceTeBOW HAKONMUTENh - | IIT., UCTOYHUK OecrepeOOWHOro THTaHUS - 2 INT., TEJICBU30p
wiasMeHHblid Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masspHas craHius - 2 MmT., Apeib - S5 MIT.,
nepdoparop - 3 mT., HAOOp MHCTPYMEHTa - 4 WIT., TECTEp KOMIIBIOTEPHOH CeTH - 3 IIT., OAJUIOH CO
CKaThIM Ta30M - | IIT., MacTa TeIIONpoBoIHasA - 1 mT., mbliecoc - 1 mIT., paAMOCTaHIMs - 2 MIT., CTOJ —
4 mt., TyMOa Ha KoJIeCHKax - | IT., MOJCTaBKa Ha KoJiecukax - 1 mrT., mKad - 5 mT., Kpecio - 2 mT.,
nectHuua Alve - 1 mr.

IlepedyeHb IUIEH3HOHHOTO Mporpammuoro obecmeucnus: Microsoft Windows 7 Professional
(JTunensuonnoe coramenne Microsoft Open License 60799400 ot 20.08.2012), Microsoft Office 2010
Professional Plus (JIumensuonnoe cormamenue Microsoft Open License 60799400 or 20.08.2012),
aHTUBHpPYCHOE mporpammuoe obecrieuenue: Kaspersky Endpoint Security (Torosop Ne JI810(223)-12/17
or 11.12.17), 7-zip (cBobomno pacmpoctpansiemoe I10), Foxit Reader (cBobomHO pacmpocTpaHsemoe
I10), Foxit Reader (cBoboxano pacnpoctpansemoe I[10), SeaMonkey (cBo6oaHo pacrpoctpansiemoe I10),
Chromium  (cBoboano pacmpoctpansemoe I10), Java Runtime Environment (cBoGoaHO
pacrpoctpansiemoe [10), doPDF (cBob6oaHo pacrnpoctpansiemoe I10), GNU Image Manipulation Program
(cBoOOHO pacmpoctpansemoe I10), Inkscape (cBoboano pacmpoctpansemoe I10), XnView (cBo6oaHO
pacrpoctpansiemoe I10), K-Lite Codec Pack (cBobGomno pacmpocrpansemoe I10), FAR Manager
(cBoGoHO pacnpocTpansemoe [10).

2. llenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHI 1 cpeACTB oOyueHus (YueOHsbIit eHTp Ne2):

OcCHaIeHHOCTh: CTOJ - 5 MmT., CTyad - 2 MT., Kpecao - 2 IT., mKad - 2 MT., NepCOHATbHBIN
KoMmploTep - 2 wT. (moctyn k cetu «MHTepHeTr»), mMonutop - 2 mT., MOY - 1 mr., Tecrep
KOMITBIOTEPHOM CeTH - 1 mIT., GAJIJIOH CO CXKAThIM Ta30M - | MIT., IIypymnoBepT - 1 miT.

[TepeueHp JUIIEH3MOHHOTO MporpamMmmHoro obecrneuyenus: Microsoft Windows 7 Professional
(JTuiensuonnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012), Microsoft Office 2007
Professional Plus (JTunensuonnoe cornamrenue Microsoft Open License 46431107 or 22.01.2010),
aHTUBUPYCHOE TIporpamMmHoe obecrieuenue: Kaspersky Endpoint Security (Torosop Ne J1810(223)-12/17
or 11.12.17), 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBobomHO pacrpocTpaHsiemMoe
I10), Foxit Reader (cBo6omHo pacnpoctpansiemoe I10), SeaMonkey (cBo6oaHo pacnpoctpansemoe I10),
Chromium  (cBobGoano pacmpoctpansemoe [10), Java Runtime Environment (cBoGomHO
pactpoctpansiemoe [10), doPDF (cBo6onHo pacnipoctpansiemoe [10), GNU Image Manipulation Program
(cBoOoaHO pacmpoctpansemoe I10), Inkscape (cBoboauo pacmpoctpansemoe I10), XnView (cBo6oaHO
pactpoctpansiemoe I10), K-Lite Codec Pack (cBobomno pacmpocrpansemoe I[10), FAR Manager
(cBoboaHO pacmpoctpansemoe [10).

3. LlenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA U CpeCcTB 00yueHus (MHXeHepHbIH KopITyc):

OcHallleHHOCTh: CTON - 2 WT., CTyd - 4 mr., kpecno - 1 wr., mkad - 2 1IT., NePCOHATbHBIN
kommbioTep - 1 mT. (moctynm k cetu «MHTepHeT»), BeO-kamepa Logitech HD C510 - 1 mr., KOJOHKH
Logitech - 1 ., Tectep komnbproTepHO# ceTr - 1 wT., Apenb - 1 mr., TenedoH - 1 mr., Habop PYUHBIX
WHCTPYMEHTOB - | mmIT.

[TepeueHp JUIIEH3MOHHOTO TporpamMmHoro obecrmedenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenne Microsoft Open License 48358058 ot 11.04.2011), Microsoft Office 2007
Professional Plus (Jlumensuonnoe cormamrenue Microsoft Open License 46431107 or 22.01.2010),
aHTUBHpPYCHOE mporpammuoe obecnieuenue: Kaspersky Endpoint Security (Jorosop Ne JI810(223)-12/17
or 11.12.17), 7-zip (cBobomuo pacmpoctpansemoe I10), Foxit Reader (cBobomHO pacmpocTpaHsemMoe
I10), Foxit Reader (cBo6onHo pacnpoctpansemoe [10), SeaMonkey (cBo6oaHo pacnpoctpansiemoe [10),
Chromium  (cBobomno pacmpoctpansiemoe [10), Java Runtime Environment (cBo6oaHO



pacmpoctpansiemoe [10), doPDF (cBob6oano pacrnpoctpansiemoe I10), GNU Image Manipulation Program
(cBoOoaHO pacmpoctpansemoe I10), Inkscape (cBoboaHo pacmpocrpansemoe [10), XnView (cBo6oaHO
pacmpoctpansiemoe I10), K-Lite Codec Pack (cBobomno pacmpocrpansemoe I10), FAR Manager
(cBoGoHO pacnpocTpansemoe [10).

8.4. J/IuueH3MoHHOE MPOrpaMMHoOe obecrieyeHue:

1. Microsoft Windows 7 Professional (I'K Ne 671-08/12 ot 20.08.2012 «Ha noctaBKy mpoIyKIun,
Microsoft Open License 49379550 ot 29.11.2011, dorosop Ne 1105-12/11 ot 28.12.2011 «Ha mocraBky
KOMITBIOTEpHOTO 000pynoBanusi», Jluensnonnoe coriamenue Microsoft Open License 60799400 ot
20.08.2012), JInuensuonnoe cormamenne Microsoft Open License 48358058 ot 11.04.2011).

2. Microsoft Windows 8 Professional ('K Ne 875-09/13 or 30.09.2013 «Ha mocraBky
KOMITBIOTEPHON TEXHUKHY).

3. Microsoft Office 2007 Professional Plus (Microsoft Open License 46082032 ot 30.10.20009,
JInnensnonnoe cornamrenne Microsoft Open License 46431107 ot 22.01.2010, Microsoft Open License
45207312 ot 03.03.2009).



		2023-02-20T20:11:48+0300
	Пашкевич Наталья Владимировна
	Я подтверждаю точность и целостность этого документа




