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[Tpu pa3paboTke paboueit mporpaMmbl yueOHOW JUCIUILTUHBI B OCHOBY IOJOXKEHBI:

1. ®I'OC BO — 6akanaBpuar o HanpasieHuio moarorobku 19.03.02 IIpoaykTel muTaHUs U3 PACTH-
TEJBHOIO CBHIPBS, YTBEPXKIEHHBIN MTprKa3zoM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoil @e-
neparuu ot «17» aBrycra 2020 r. ITpuka3z Ne 1041.

2. IIpuka3 MuHuCcTEepCTBAa HAYKH U BBICIIEro oopa3zoBanus Poccuiickoit denepanun ot «26» HOAOPS
2020 r. Ne 1456.

3. Y4eOHBIii 11aH 1Mo IpOPUITIO MOATOTOBKH «TE€XHOIOTHSI MPOYKTOB OOIIECTBEHHOTO MUTAHUS
(rox Hauana noarotoBku 2024), ono6peH YuéHbiM coBeToM A30B0O-UepHOMOPCKOTO HHKEHEPHOTO
uHctutyta ®I'bOY BO Jlonckoit AY

[Tpotokon Ne 7 ot «29» deBpans 2024 r.

Pabouas nporpamma yuyeOHOM JUCHUIUIMHBI «AHAJIUTHYECKass XUMUS» 000peHa Ha 3aceJaHUU Ka-
(benpbl ATPOHOMHHU U CENEKIUH C-X KYJIbTYpP
[Tpotokon Ne 7 ot «25» mapta 2024 1.

3aBenyromuii kageapoit
K.C-X.H., IOLICHT B.b. Xponrok

Paboyas nporpamma yueOHOM TUCHUIUIMHBI «AHAJIUTUYECKass XUMUS» PEKOMEHI0BaHa K UCIOJIb30-
BaHUIO HA 3aC€TaHUN METOMYECKON KoMUCCcHH TI0 HarpasiieHHio moaArotoBkd 19.03.02 «IIpoxyKTer
NUTAHUSA U3 PACTUTEIBHOTO ChIpbs» MHKEHEpHO-TEXHOJIOTHUECKOro (haKybTeTa

IIpoTtokon Ne 4 ot «28» mapra 2024 t.

[Ipencenarens METOAMYECKON KOMUCCUN
K.T.H., IOLEHT T.H. Toncroyxosa

Pazpabotunk:
K.C-X.H., JIOIICHT JLLA. KynemoBa




3

Conepxanue

1. BBOMHAS WACT B ... .uuuttettttee e nnnens
1.1 Lenu u 321291 OCBOCHUS AUCHIIIIHHDL. . .. ..vvvveteeeettteeeeeeeeanneeeeeriirreeeeeeaaaanns

1.2 Mecto nucuurminabl B cTpyKType OITOIT ...,

1.3 [Inanupyemble pe3yabTaTbl 00yUeHUs MO JUCHUILINHE, COOTHECEHHBIE C MHIUKATO-
paMu JOCTHXKEHHSI KOMOETEHIIUH .....vvvvennenaennn,
2UOCHOBHAS HACTDB. .. ettt ettt et e ettt e et et e et et et e et e e erireenaeeas
2.1 O6beM yueOHON AUCIUTITUHBI (MOTYIS) U BUIBI y‘-Ie6HOI71 pa6OTLI .....................
2.2. Coneprxanue y4eOHOU TUCITUTIIUHBI(MOTYJISA). . .
2.2.1.Pa3znensl yueOHON AUCIUILTUHBI (MOTYIIS1) BUIBI yqe6HOH JEATEIIbHOCTH

T (DOPMBI KOHTPOIIS . « e et eteeeee e et e e et e et et et et et et et et e et e ene e anneens
2.2.2. JIaOOPATOPHBIA TIPAKTHKYM .. ... nueeeeeenteenseasesseesseaseaseesseassesseesneasesssesneassesneennes
2.2.3. TIPAKTHUCCKIE BAHATHSI. .. euvveeesenneeneeenteenseeenaeenseeaneeaneeanneenneeenneaeanns
2.3. CaMOCTOSTEIBHAS PAOOTA CTYIICHTA. .. uveeneteenteenneeenaeennee e eneeaneeanneennns

3. O0pa30BATEIBHBIC TEXHOOTHH .. ......utnuttenntt ettt et et e et et e eateenteeaneeaeanns

4. OneHO4YHBIE CPEACTBA /I TEKYLIero KOHTPOJIs YCIIeBAeMOCTH U

pPe3yJIbTATOB OCBOCHHUS Y4eOHOM JUCHUIIIMHBI (MOIYJIA)ceuuereneeerneeesecensscsnscnnncan

4.1. Buapl KOHTPOJIS M aTTECTAMH, (POPMBI OLEHOYHBIX CPEICTB .o eueneneneeneenneeanes
4.2. IIpMEpHBIE TEMBI KYPCOBBIX PAOOT ....uuenttntintentittit et et ettt en e
4.3. TIpUMEPHBIC TEMBI PEDCPATOB. ...\ uvtttententtentereeiieseeabeeseesbeesseesbeesteearbeeseeeaneas

4.4.BoripoChl ¥ 3aIAHUS TEKYIIETO KOHTPOIS. .. .veeeententeenteneeteeneeneeeneeneaneaneenenns

4.5. TecTbl IPOMEKYTOUHOTO KOHTPOIS . .. e .eeeeeneenteneeeneenneaneeneenneeneenannes

4.5 1. KITIOUR K TECTAM . . .« ettt et e e et e e e e e e e e e e e e e e e e e e e e e,

4.6. BapuaHTBI KOHTPOTBHBIX 3ATMAHMI . ... .vtententsteantenteaneenteeneenneaneeneenneenseanns
T 270 111010 S R (S
4.8. BOTIPOCHT K DKBAMEHY . . . .\t eutettettenteeneenteeneenteeteenseteaneeneenseeeenseaneenseeanns
5. Y4eOHo-MeToaMUYecKOe M HHPOPMALMOHHOE 0O0ecnieYeHue TUCHMILINHBI. .. .........
5.1, OCHOBHAS JITEPATYPA . v e euveennteenteenete ettt et eanee et enneeenaeenteeanaeenseenneeenan
5.2. JIOTIONMHUTEIBHAS JIATEPATYPA. « v enveneentenneentete et ente et ente et et eneeeneeneennenes

5.3. Ilpodeccrnonanbupie 6a3bl JaHHBIX, HHHOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI U APY-

THE MTHTEPHET-PECYPCBI ..ttt ettt ettt e e

5.4. TpeboBaHus K MPOrpaMMHOMY OOECIIEUEHUIO YIEOHOTO MPOIECCA. . .vvevnrrnnnennnnn.
5.5. [lepeuenb yueOHO-METOIUYECKOTO 0OECTIEUSHHS ISl CAMOCTOSTEIbHONU paboThI

QL0 22001047 5
6. MaTepnajbHO-TeXHUYECKOe o00ecredeHre TUCHUIIIHHBI. .

7. MeToauveckne yKazaHus AJsi 00y4arOIUXCs M0 0CBOEHH IO yqeﬁﬂon AMCUMIJIUHBI.

[Tpunoxxenue 1 @oHT OLICHOUYHBIX CPEICTB I IPOBEIEHUS IPOMEKYTOUHOM aTTECTAIlN

[Tpunosxxenue 2 JIucT nepeyTBep:kaeHUs paboyeil mporpaMMbl JUCHUIUIUHEL. . .........

Oo~NNOA~A B~ DS

13
15
17
19
19

20
20
21
21
21
23
23
25
26
26
28
28
28

29
30
30
31

.31

38



4
1. BBOJHAS YACTD

1.1. lesan ocBoeHUsI Y4eOHOM THCHMILIAHBI

I_Ie.]'l]:l() OCBOCHUS yqe6H0171 JUCHUITIINHBI «AHaJ'II/ITI/I‘-IeCKaH XUMUS) ABIISACTCS
- TEOpPETHYCCKass U MPAKTHUYECKas IMOATrOTOBKA CTYJACHTOB IO OCHOBHBIM ((hyHIaMEHTaIbHBIM) pa3-
JienaM aHAIMTUYECKOM XMMHMM C Y4ETOM COBPEMEHHBIX TCHACHLMM pPa3BUTUA XUMUYECKOU HAYKH,
YTO OOECIEeUHBAET PEIICHHE BBIMYCKHHKOM 3a1a4 Oyaymlied mpodeccHoHAbHON JIesTeIIbHOCTH;
OCBOCHHC COBpeMeHHLIX HpeI[CTaBJIeHI/II;'I TeOpI/II/I nu HpaKTI/IKI/I XUMHNYCCKHUX METOAOB aHaJIn3a, Bblpa-
00TKa HaBBIKOB BBIOOpa HanOoJIee MOAXOSAIIEIO METO/Ia aHaIM3a IIPH KOHTPOJIE YMCTOTHI aHATU3H-
pyemoro obpa3sa.

1.2. MecTo yueOHo# qrucuuninnabl B cTpyktype OIIOII

qu6Ha;1 AUCHUIIIINHA «AHaJ]I/ITI/I‘-IeCKaH XUMHUSA» OTHOCUTCA K NUCHHUIIJIMHAM O6$I3aTCJIBHOI‘O
mukia biooka 1.

H3yuenue dannoil oucyuniunsl Oa3upyemcs Ha 0C80eHUU CIYOEHMAMU OUCYUNTUH.
OCHOBBI O0IIIEH 1 HEOPTaHMYECKOW XMMHUHU, MaTeMaTHKa; HH(POPMATHKA

OcgoeHue 0auHOU OUCYUNTUHBL HEOOXOOUMO Ol KAYeCMBEHHO20 OCB0EHUs CedyIoWUX U3YYAeMblX
oucyunun: -- TAIIEBAsT XUMUS U MMHIIEBAs MUKPOOHOIOTHS, GU3NUYECKas U KOJUIOUHAS XUMHS, -
3UKO-XMMHUYECKHE OCHOBBI M OOIIKE IPHUHIIHUIIBI TEPEPa0OTKH PACTUTEILHOTO CHIPhS
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1.3. Ilnanupyemble pe3ybTaTbl 00y4eHHS] MO JMCHHUILINHE, COOTHECEHHbIE ¢ MHAMKATOPAMH
JAOCTHKEHUsI KOMIleTeHIMii, o0ecreynBalomye J0CTHKEHUE MUIAHUPYEMBIX pPe3yJbTATOB OCBO-
eHHs 00pa3oBaTeJIbHOI NIPOrpaMMBbl

W3yueHne AUCUMIUIMHBI HAPaBJICHO HA (OpPMHUPOBaHUE 00MIENTPO(PECCHOHATBHBIX
KOMITETEHIMI, HEOOXOIUMBIX JUIS PELICHU 3a4a4 MPO(pEeCCHOHAIBHOM IeSITeNbHOCTH U 00eceyn-
BAIONINE JOCTHKEHHE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS 00pPa30BaTEIbHOM TPOrpaMMBI.

Kon [Tnanupyemble pe3yabTaTbl 00ydeHHs
koM- | Copepxanue koM- | Kox m HaMMEHOBaHHE WH-
dopmupyemble 3HaHHUS, YMEHUS U
METEH- NETeHIUN JMKATOPa JOCTHXKEHHS
HaBBIKH
U1 KOMITETCHIIUH
OIIK- | CnocoGen npume- | OIIK 2.2 3namp: 1npakTUUYECKOE IPUMEHEHUE
2 HSTH OCHOBHBIC CnocobeH  HCIONB30BaTh | HAHOOIee PACIPOCTPAHEHHBIX XUMH-

3aKOHEI 1 METObI
HUCCIEeN0BaHUN
€CTECTBCHHBIX
HAYK ISl peIIeHUS
3aa4 npodeccuo-
HaJIbHOU JIeSITEIb-
HOCTH

(byHIaMeHTalIbHBIE pa3Jie-
JBl  €CTECTBEHHBIX HAYK
JUIL  aHajM3a TIPOLIECCOB,
MPOUCXOANIMX TPH  TIe-
pepaboTKe MHUIIEBOTO ChI-
pbsl U XpaHEHHS TMPOIYK-
TOB ITUTAHU S

YeCKUX, (PU3UKO-XUMUIECKIX METOJ/IOB
aHanu3a (rpaBUMETPUYECKOr0, TUTPHU-
METPUYECKOTO, SJIEKTPOXUMHUYECKOTO,
ONTHUYECKOT0); YCJIOBUS BBIOIHEHUS
AHATUTUYECKUX OIpeIeIeH, o0a-
CTU NPUMEHEHHS Pa3INYHbIX METO/OB
aHanmM3a, uX crenupuieckue ocodeH-
HOCTH, BO3MOKHOCTU U OTPAHUYECHUS.
Ymems obGocHOBaHHO — OCYIIECTBIATH
BBIOOp MeETOJa aHayiu3a Uil KOHKPETHOM
3a/1a4H; IPaMOTHO MOJIB30BATHCS
anmapatypoi u npudopamu (pH- meTpom,
HMOHOMEPOM, KOHTYKTOMETPOM,
AQHATUTUYECKUMHU BECaMH,
(hOTORIIEKTPOKOIOPUMETPOM,
pedpakromMeTpoM);  HHTEPIPETHPOBATH
PE3YIbTAaTbl XUMHUYCCKOI'0 3KCIICPUMCHTA,
00001maTe pe3yabTaThl Ka4eCTBEHHBIX H
KOJIMYCCTBCHHBIX aHAJIM30B; IIPOBOAUTH
HEOOXOMMBIC PacUeThI

Bnaoems: npeacka3zplBAHUEM HEKOTO-
PBIX PU3NYECKUX U XUMHUYECKUX
CBOICTB BEILIECTB HA OCHOBAHUU pe-
3yJIbTATOB KAYE€CTBEHHOI'O0 U KOJIUYe-
CTBEHHOI'O aHAJIM30B; OLICHUBATH PE3YJlb-
TaThl AHATIA3A 1 BHIOUPATH OMTTUMATTBHBIE Me-
JPOTIPUSITHSL JT51 TIOMTYHEHVST SKOTIOTYECKH Y-
CTOM MPOTYKIIMH U TPOJTYKTOB €€ TepepaboTKuL;
METOJIAMHA KOPPEKTHOM OLICHKH TIOTPEIIHO-
CTeil IPH TMPOBEICHUA XUMUYECKOTO IKCIIE-
prMEHTA.




6

2. OcHOBHAd 4aCTh

2.1. O0beM y4eOHO# JMCHUIIMHBI (MO1YJI5) M BUABI Y4eOHOH padoThI
Ounas popma o0yueHust

Bun padorsl Bcero uacos/ CemecTpnl
3a4. eJINHH
8 " Ne
2 3

AyauTOpHBIE 3aHATHS (BCET0) 110 54 56
B ToM uucne:
Jlexmuu (JI) 34 18 16
[IpakTuueckue 3anstus (I113) 42 18 24
JlaGopaTopHbie pabOThI 34 18 16
CamocrositesabHas padora crygenta(CPC) (Bcero) 43 18 25
Hpyeue euovt CPC:
Pedepar (Ped) 20 2 -
OdopmiteHre 0TYETOB TIO JTA0OPATOPHBIM paboTaM 34 6 8
[ToaroroBka K TEKyIIUM MPAKTUYECKUM 3aHATHIM 41 6 10
[TonroroBka k koyutokBuymam Nel,2 15 2 -
[ToaroroBka Kk KOHTPOJIBLHBIM paboTam 34 2 7
CPC B nepuoj npomMe:KyTO4HO# aTTecTaluu 27 - 27
Bun npomexyTouHoit 3auer (3) - 3 -
aTTecTaluu

Dk3ameH (D) - - 9
HUTOIO: 180 72 108
Oo6mas 4acoB
TPYAOEMKOCTh 3a4. eIMHULL 5 2 3
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3aounas popma oOyueHust

Bun pa6orsl Bcero yacos/ Cemectpsl
3a4. eIMHHUI] i
4 5
1 2 3

AyauTOpHBIE 3aHATHS (BCEro) 18 6 12
B ToM uucne:
Jlexmun (JI) 8 2 4
[Tpaktuueckue 3ansatus (113) 6 2 4
JlaGopaTopHbie pabOThI 6 2 4
CamocrositesbHas padora crygenta(CPC) (Bcero) 149 62 87
Jlpyeue euowvt CPC:
Pabora ¢ nmureparypoii 119 50 69
Odopminenne oT4eToB MO J1a00paTOPHBIM paboTam 10 4 6
[ToaroroBka K TEKyIIUM MPAKTUYECKUM 3aHATHIM 10 4 6
[ToaroToBka K KOHTPOJIBHOM paboTe 10 4 6
CPC B nepuoj npomMe:KyTO4HO# aTTecTalnu 13 4 9
Bun npomexyTouHoit 3auer (3) 3
aTTecTaluu

Ox3ameH (J) C)
HUTOTIO: 180 72 108
Oo6mas 4acoB
TPYAOEMKOCTh 3a4. eIMHULL 5 2 3




Conep:xanue pa3aesioB y4eOHON TUCIUTUIIHHBL:
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2.2. Conep:xanue y4eOHOM JUCUMIIIIMHBI

No cemecTpa

HaunmenoBanue paziena
y4eOHOU JUCIUILTUHBI (MOTYJIs)

Coneprkanue paszena B JUAAKTHYECKUX SIUHUIIAX

1

2

3

2
(4.5)

O6H_[I/Ie ITOJIOKCHMS, IPUHIUIIBI KU TECOPETU -
YECKHE OCHOBEI aHAJTUTHUCCKON XMMHH

Mogyns 1.

1.1. [peamer, uenu u 3agaud. OCHOBHBIC MOHATHUS B AHAIUTUYECKOW XUMHHU.
OCHOBHBIE 3Talbl Pa3BUTUA AHAIUTUYECKOW XUMHHU. AHAUIUTUYECKHE CBOMCTBA U
peakuuu BewectB. Ilepuonnueckuit 3akon .M. MeHneneeBa u aHaIMTHYECKAS

XUMHSL.
1.2. Crioco6b1 BeIpaskeHHs cocTaBa pacTBopa. CrocoObl BBIpaKEHUSI KOHIICHTpa-
LMW PACTBOPOB. DJIEKTpOIUTUYECKAs Arcconuanus. ['uaponus conen.

1.3 3akoH AeHCTBYIONMMX Macc. XMMHUYECKOE paBHOBecHe. [ OMOTeHHbIE U reTe-
porennbie paBHOBecus. IIpomsBenenue pacrBopumoctu. ConeBoit s dexr. Brius-
HME HA paCTBOPUMOCTH: KOHIIEHTpamuu HOHOB H' |  OKHciUTEeNHO-
BOCCTAHOBUTEJbHBIX PEAKIINM, peaklinii KOMIIJIEKCOOOpa30BaHus, paCTBOPUTEIIS U
TEMIEPATYypPHI.

1.4. Meronpl aHANUTUYECKOW XMMHMHU. METOAbl MAaCKHUpPOBAHUS, pa3felieHUus U
KOHULeHTpupoBaHus. KojanuecTBeHHbIE XapaKTEPUCTUKU KOHUEHTPUPOBAHMUS.
Ocaxpaenue u coocaxjaeHue. J[poOHoe ocaxxaeHue.

Okcrpakuus. OCHOBHBIE 3aKOHBI M KOJIMYECTBEHHbIE XapakTepucTuku. Kiaccu-
(uKalys SKCTPaKIMOHHBIX MTPOLIECCOB U UX NMPAKTUYECKOE UCIIOIb30BaHUE.
CopOuus. Mexanusm cop6uun. AkTuBHbIE yriin. Heoprannyeckue copOeHTHI.
DNEeKTPOXUMHUYECKHE METOMbI pa3zeieHus. Meroapl ucnapeHus. Ympasisemas
KpHUCTAJIIU3aLUs.

1.5. Merposnorudeckiue OCHOBBI aHATUTUUECKOW XUMuH. OmrOKa U OTKIOHEHHE.
[IpencraBnenue pe3yibTara aHanu3a. 3Hadaniye HUQpsl. TOYHOCTh U BOCIIPOU3-
BOAMMOCTB pe3yibTaToB. Maremarnyeckas 00padoTKa pe3yibTaToOB U3MEPEHUH.

OCHOBHBIE THITBI HCIIOJIB3YEMbIX XUMHUYC-

CKHUX pEaKLHi

Mogyns 2.

2.1. KoHCTaHTHI KHCIIOTHOCTH M OCHOBHOCTH. BEIunciaeHue pH B BOAHBIX pacTBO-
pax KUCIIOT U OCHOBaHMIA.
2.2. Peakmun KOMHHCKCOOGP@BOB&HI/IH. Tune! u yCTOﬁ‘-IHBOCTB KOMIIJICKCHBIX CO

e)II/IHeHI/Iﬁ 1 UX IPUMCHCHUEC B aHAJIN3C.
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2.3. Peaknuuu OKUCIEHUA-BOCCTAHOBICHNS. BaxkHelIIne OKUCIUTEIN U BOCCTAHO-
Buten. COCTaBICHHE YPAaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA.
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE ITOTEHIIAAIIBL.

2.4. Heo0Xx0auMOCTh KOHTPOJIS HaJl COJIEPYKAHUEM BEILIECTB B 00BEKTAX OKPYIKa-

IOLLEN Cpefibl: B BO3YXE, BOJIE, I0YBE, PACTEHHUSIX.

Mogyns 3.
KauecTBEHHEIN XUMHUYECKUH aHAIIN3

3.1. AHanmuTHUYECKUE OTepalluy U peakii. AHATUTUYECKHE PEaKTUBbI. TexHuKa
BBIIIOJIHEHUS aHalu3a. MeTo/bl Ka4eCTBEHHOI 0 aHayin3a. KauecTBeHHBIN aHAIIN3
KaTHOHOB. AHAIIMTHYECKas Kinaccudukamys. KucioTHo-ocHOBHas cxema mpoBe-
JICHUS aHAJIM3a CMECH KaTMOHOB. KauecTBEHHBIN aHanu3 aHMOHOB. AHAJIUTHYE-
ckue peakiuu annoHoB | u |l ananuTHyeckux rpymi.

3.2. OCHOBBI KQUECTBEHHOT'O aHATN3a OPTAHUYECKUX COSAMHCHUMN. [IpUHITUTIBI
UICHTH(UKAIIUN OPraHUIeCKOro BemecTBa. KauecTBeHHBIN 3JIeMEHTHBIN U (DYHK-
[UOHAJILHBIN aHaJIN3.

3.3. KadecTBeHHBII aHAIM3 HEM3BECTHOTO BelecTBa. [I[pUMEHEHHE IKCTPAKITUH.
[IpenBapuTenbHbIE UCTIBITAHKS U TOATOTOBKA BEIIECTBA K aHAIU3Y.

Mopyns 4.
KonnuecTBeHHBIN XUMHUECKUN aHAIIN3

4.1. 3HaueHue U PoJib KOJUYECTBEHHOTO aHAIN3a B PA3BUTHH XUMHUECKHUX MPO-
OJieM U B pEIlIEHUU MPaKTUUECKUX Borpocos. Kimaccudukaims MeTo10B KOJIU-
YEeCTBEHHOI'0 aHAIN3A.

4.2. T'paBumerpuyeckuii ananu3 (rpapuMetpust). CyImIHOCTh aHalu3a. MexaHu3m
00pa30oBaHMs OCaJIKa, YCIOBUS U OCHOBHBIE OIEPAIlH OCaXKAECHUs: popMa oca-
KJICHUS, TOJIHOTA OCAXKICHMSI, YUCTOTA OCAKa, IPOMBbIBAaHNE 0CAaKOB. PacueTsl B
IPaBUMETPUYECKOM aHAIIN3E.

4.3. Turpumerpuueckuii aHamu3 (TutpuMeTpus). FicxonHbie BemecTBa u Tpebo-
BaHUA K HUM. CTaHJapTHBIE U CTaHIapTU3UPOBAaHHBIE pacTBOpPHI. Peakuinu, uc-
10JIb3yeMbl€ B THPUMETPUH, TpeOOBaHUs K HUM. MeTonbl TuTpoBanusi. OCHOBHbIE
COTaBJISAIOLIUE THTPUMETPUUECKON CUCTEMBI.

4.4. KuCcmoTHO-OCHOBHOE TUTPOBAaHUE (ITPOTOTUTOMETPHS). XapaKTEPUCTHKA M€
tona. Paboune pacTBopsl, cranaapTHbIe BenlecTBa. Kpusble TuTpoBanus. Mx
MpaKTUYEeCKOe Ha3HAYeHHE U UCTojb30BaHue. CiocoObl PUKCUPOBAaHUS KOHEUHOM
TOYKU TUTPOBAHUSI.
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4.5. OKuCnIUTENbHO-BOCCTAHOBUTENBHOE TUTPOBaHUE (oKkcuauMeTpus). [lepman-
ranaromerpus. Ilpaktuueckoe npuMenenne. Honxomerpus. OCHOBHbIE YCIOBHS
MIPOBEICHUS peakuy ona ¢ TuocynbpaTom. [IpakTuueckoe mpuMeHEHHE.

4.6. KomruiekcoHoMeTprIecKoe TuTpoBanue (xematomeTpusi). CriocoObl TUTPO-
BaHus. Paboune pacTBopsl, nHAMKATOPHL. [IpakTHueckoe npuMeHeHue.

4.7. OcaputenbHOoe TUTpoBaHue. Aprenometpusi. Mepkypometpus. Cynbdart-
METPUUYECKOE TUTPOBAHHUE.

4.8. buonoruueckue MeTo/ bl aHanu3a. CylHOCTh METO/1a U MPAaKTUYECKOEe MpHU-
MEHEHHE.

4.9. DAeKTpOXUMHUYECKUE METO/Ibl aHAIN3a. DIEKTPO/Ibl CPABHEHUS M UHAMKA-
TOpHBbIE 31eKTpoAbl. [loTeHroMeTpust u ee cnocoObl: nHoHOMeTpus, pH MeTpust u
MOTEHIIMOMETPUYECKOE TUTPOBAHUE.

4.10. CrekTpoCKONMYECKHE METO/IbI aHau3a (ontudeckue). Doromerpuyueckue
MeTO/Ibl aHanu3a. Pegpakromerpuueckuii aHau3.

4.11. Xpomatorpadusi, CyIIHOCTb U OCHOBHBIC MTOJIOKEHHS. BUbI 1 BapraHTHI

Xpomarorpadudeckux MeTo10B. ['a30Basi, )KUJAKOCTHAsI, HOHHOOMCHHAsI U HOHHAS
xpomatorpadum.
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2.2.1. Pa3ennl y4yeOHO# TUCHMNIMHBI (MOAYJIs1), BUABI Y4eOHOH /1eSiTeJIbHOCTH U (D)OPMBI KOHTPOJIS

Ounas popma o0OyueHust

Bupl yueOHO# 1esITEIBHOCTH,
BKJIIOYAsi CAMOCTOSITEIILHYIO padoTy

Ne HaumenoBanue paznena CTYHEHTOB @opMBbI TEKYLIETO KOHTPOJIS
cemecTpa yueOHOM TUCIUIUIMHBI (MOJTYJIS) yCIIEBAaEMOCTH
(B yacax)
JI JIP 113 CPC BCEro
1 2 3 4 5 6 7 8
2 Monyns 1. 6 2 6 6 20 TeCTUpOBaHUe- | Hel.
1. OO6uue nosnoxeHust, IPUHIUIIBI OTYETHI [0 CAMOCTOSTENbHON padoTe
U TEOPETHYECKUE OCHOBBI aHAJIUTH-
YEeCKOU XMUMHUH. OTYETHI M0 TaOOPATOPHBIM paboTaM
2 Monyns 2. 4 2 4 6 16 KOHTposbHast paboTtaNel
2. OCHOBHBIE THITBI HCIIOJIb3YEMBIX
XUMHYECKHUX PEaKIIHii KOJIJIOKBHYM
OTYETHI [0 CAMOCTOSTENbHON padoTe
2 Monyns 3. 8 14 8 6 36 OTYETHI 110 JJTAOOPATOPHBIM paboTaM
3. KauecTBeHHBIN XUMUUYECKUH aHa- KOHTpOJIbHast paboTaNe2
3 3adeTHas paboTa
Bcero: 18 18 18 18 72

° HpOMC)KYTO‘-IHaH aTTeCTalus:

3auer
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2 3 4 ) 6 7 8
Monyns 4. 16 16 24 25 81 TecTUpOBaHue- | He.

OTYETHI TI0 CAMOCTOSTEIBHON paboTe

4. KonnuecTBeHHbI XUMUYECKUN

aHaTH3 OTYETHI 110 TabOpaTOPHBIM paboTam
KOHTpoOJIbHast pabotaNel
KOJJIOKBUYM
OTYETHI [0 CAMOCTOSTENbHON padoTe
OTYeTHI M0 Ta6OPATOPHBIM paboTaM
KOHTpoJibHasE paboTaNe2
3aueTHas paboTa

Bcero: 16 16 24 25 81
IIpomexxyTodHas arrecTarus: 27 DK3aMeH
HUTOI'O: 34 34 42 43 180
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3aounas popma o0yueHust

Bupl yueOHO# 1eITebHOCTH,

Ne HaumenoBanue paznena BKJIIOYasi CAMOCTOSITEIIBHYIO paboTy @opMBbI TEKYLIETO KOHTPOJIA
ceMmecTpa y4eOHON JUCITUTITMHBI CTYJICHTOB (B Yacax) YCIIEBAEMOCTU
J JIP I13 CPC BCEr0
1 2 3 4 ) 6 7 8
Mopyns 1. 2 2 2 62 68 *  YCTHBIN Oompoc
OO0mue MoJoXKEeHUs, MPUHILUIBI U * OT4eT 1o 71ab0opaTOpHBIM paboTaM
3aKOHBI B AHAIUTUYECKOW XUMUHU. *  OTYET IO MPAKTUYECKUM padboTam
KauecTBeHHBIN XUMUUYECKUN aHAIIN3 * ayAWUTOpHAas KOHTPOJbHas paboTa
4 [IpomexyTouHas aTTecTalus 4 *  3auer
4 Bcero: 72
5 Monyns 2 4 4 4 87 99 *  YCTHBIH OIpoC
*  OT4YeT 1o Ja0OPaTOPHBIM paboTaM
KonnuecTBeHHBIN XUMUYECKUI OTYET MO MPAKTHYECKUM paboTam
aHau3
5 [TpoMexyTodHast aTTeCTAIHS 9 JK3aMeH
Bcero: 180




2.2. 2. JIabopaTopHbIil NPAKTHKYM

14

Ounasn ¢opma o0yueHus

Ne cemectpa Hanmenosanue pasziena yueOHO AMCIMILIMHEL HaumenoBanue 1abopaTopHbIX paboT Beero
(Mosyist) 4acoB
1 2 3 4
2 Monyis 1. Jlaboparopnas pabora Nel 2
OO1ue noaoKeHus1, MPUHIUIBI U TeopeTudeckue ocHo- | [IpaBuiia paboThl M TeXHUKA O€30MIaCHOCTH B aHAIH-
BBl QHAJIMTHYECKON XUMUU TUYECKOW JabopaTopuu.
JlaGopaTtopnast pabora Ne2,3 4
CKOpOCTbh XMMHUYECKUX PEaKIHii U
XUMHUYECKOE PaBHOBECHE.
Monyns 2. JlabopaTtopnas pabota Nod 2
OcCHOBHBIE THUIIBI UCIIOJIb3YEMBIX XUMUYECKUX peakiuil | VM3yueHue TUIIOB peakiuii, NCIOJIb3YEMBIX B Kaye-
CTBEHHOM aHaJM3e.
2 Monyns 3. JlaGopaTopnast pabota No5 2
KauecTBeHHBIN XMMUYECKUN aHAIIN3 Peakuuu kaTHOHOB IEPBOM U BTOPOM aHAJIUTHYE-
CKUX I'pYIIIL.
JlaGopatopHas pabota Ne6 2
Peaknuy KaTHOHOB TPEThEN AHAIUTHYECKOW IPYIIIBL.
JlaGopatopHnas paborta Ne7 2
AHaJIUTHYECKHE PEAKIIMN HEKOTOPHIX KATHOHOB YeT-
BEPTOM, IATON U MECTOW aHAIIMTUYECKUX IPYIIL.
JlaGopaTtopHnas pabota Ne8 2
Peaknuu aHMOHOB NIEPBOM, BTOPOU U TPETHEHN aHAIIN-
TUYECKUX TPYIIIL.
JlaGopatopHnast pabotaNe9 2

Nnentudukanys MHINBUTYATBHBIX COCTUHEHHM.
KadecTBeHHBIH aHaIM3 HEU3BECTHOM COJIH.

BCEI'O 2ii cem.

18
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2

3

Mogyns 4.
KonnuecTBeHHBIN XUMUYECKUN aHAIN3

Jlaboparopuas pabota NelO
['paBHaMeTpUYECKOE OMPEICICHUE COICPKAHUS JKe-
aeza(lll).

N

JlaGopaTtopnas pabora Nel 1l

Turpumerpuueckuil aHanu3. KucioTHO-OCHOBHOE
TUTpOBaHUE (MeTo HeTpanuzauuun). OnpeaeneHue
KapOOHATHOM KECTKOCTU BOJIBI. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHOE TUTPOBAHUE

JlaGopaTtopnast pabota Nel2
KoMIuiekcOHOMEeTpHUeCKOe TUTPOBAHUE.

Jlabopartopnast pabota Nel3
OcaautenbHOE TUTPOBAHUE.

JlaGopaTtopnast pabota Nel4
[ToTeHIIOMETPUYECKOE TUTPOBAHHE.

JlabopaTtopHnas padora Nel5
Pedpakromerpuueckuii ananus cojiepkaHus caxapa
B pacTUTEILHOM 00pasle.

JlaGopaTtopHnast pabota Nel6

doromerpuueckuil ananu3. Onpenesnenne coaepxa-
Hus Gocdopa mpu moMonu GoToIIEKTPOKOIOPH-
METpa.

JlaGopaTtopnast pabota Nel7
Omnpenenenue conep:kaHus aMMOHHITHOTO a30Ta B
pacTBOpe MPH MOMOIIH CIieKTpodoTomMerpa

Bcero 3ii cem.

16

HUTOIO:

34




16

3aounas popma oOyuenust

HaumeHoBanue pa3jaesia ydyeOHoi

Ne ce- Bcero
AUCHUTLTHHBI HaumeHnoBaHue J1a0OpPaTOPHBIX padoT
MecTpa 4acoB
(MoyJis1)
1 2 3 4
JlaboparopHast pabota Nel
M3yueHre TUTIOB peaKInuii, HCIOIb3yEMbIX B KAUECTBEHHOM aHaJIM3E. 2
JlaboparopHuas pabota Ne2
Turpumerpuueckuii ananm3. KuciioTHO-0CHOBHOE TUTPOBaHUE (METOJ 2
HeuTpanuzanuu). OnpeneneHne KapOOHATHOM KECTKOCTH BOJIBI.
JlaGopaTtopHnast pabota No3 2
doromerpuueckuii ananu3. Onpenernenue coaepxkanus pocdopa mpu mo-
MOIIH (POTOIIEKTPOKOIOPUMETPA.
NUTOIO: 6




2.2.3. TlpakTnyecKkue 3aHATUS

17

Ounas popma o0OyueHust

Ne HaumenoBanue paznena Ne HaumenoBanue Bcero
ce- y4eOHOU JUCIUILTUHBI (MOTYJIs) 113 MPAKTUYECKUX 3aHATUI 4acoB
MeCTpa
1 2 3 4 S)
2 1. OGmue nonoxeHus, NPUHLUIBLL U TEOPETH- 1 | OcHOBHbIC MOHATHS U 3aKOHBI XUMHHM. XUMHYECKOE PaBHO- 4
YECKUE OCHOBBI aHAIUTUYECKON XUMUU BECHE U CKOPOCTb PEAKIUU.
2 | CriocoObl BhIpak€HUSI KOHIIGHTPALMH pacTBOpoB. Du3nko- 2
XMMHUYECKHE CBOMCTBA PaCTBOPOB
3 OnekTponuTrdeckas aucconuanus. CTerneHb W KOHCTaHTa 4
nuccormanuu, pH u pOH.
2. OCHOBHBIE TUIIBI UCTIOJIB3YEMbBIX XHMUYE- 4 | Peakuuu MOHHOTO OOMEHa. 2
CKHUX pEaKIHi I'unponus conen.
OKHCIUTENIbHO-BOCCTAHOBUTEILHBIE PEAKIIUH.
KonTponbnast padorta Ne 1
3. KauecTBeHHbIN aHATU3 [IpousBeneHrne pacTBOPUMOCTH (KOHCTaHTa pPacTBOPUMO-
cTH). Yci10Busl 00pa3oBaHMsI OCAIKOB.
8 UyBCTBUTENBHOCTh AHAIUTHYECKUX PEAKIIUN
9 Kontponsnas padora Ne 2
10 | TouHocTh aHamUTHYECKUX onpeneneHuid. OmnpeneneHue
OIINOOK aHaIu3a.
3 4. KonnuecTBEHHBIN aHaIN3 11 | Turpumerpudeckuii aHanu3. BerunciaeHuss pes3ynbTaToB 2
OINpPEAEIIEHUHN U PacUEThI.
12 | OkucIUTEBHO- BOCCTAaHOBHUTEIBHOE THUTpOBaHHE. KpuBbie 4
TUTpOBaHus. PacueTsl
13 | KonrponsHas padora Ne 1. 2
14 | KucnotHo-ocHOBHOEe THUTpoBaHMEe. KpuBble THUTpOBaHUSI. 2

PacueTnl.
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1 2 3 4 5)
15 | OcamurensHoe THTpoBaHue. TpeOoBaHMs K peakiusm. WH- 2
JUKaTOpbl. . ApreHTOMETpPHSI.
16 | Meroasl KOMILJIEKCOOOpa30BaHUSI B THTPUMETPHUUYECKOM 2
aHasnmze. KoMIiekcoHoMeTpryecKkoe TUTPOBAHNE
17 | KontponbHas padoTta Ne2 2
18 | [IpumeHeHHe KOMIBIOTEPHBIX TEXHOJIOTUH B aHATUTUYECKON 2
XUMUHU.
Bcero: 42
3aounas ¢opma o0yueHusn
Bce-
Ne HaumenoBanue pa3jaesia Ne HaunmenoBanmne ro
ceMecCT- Y4eOHOM IMCUMILIHHBI (MO1YJIs1) 113 NPAaKTHYECKHUX 3aHATHH Ja-
pa COB
4 1.OcHoBHBIE THUIIBI UCTIONB3YEMbBIX XUMHUYECKHX PE- 1 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN 2
Ak
5 2. KonmnuecTBeHHBIM XUMUYECKUI aHAIIN3 2 DnekrponuTrueckas auccornuanus. CTeneHbh W KOHCTaHTA | 2
nucconumanuu, pH u pOH.
3 I'paBumeTpuueckuit ananus. TUTpUMETPUYECKHUN aHATIUS.
Beruncnenus pe3ysibTaToB ONPEAEICHUN U PaCUETHI. 2
HUTOIO: 6
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2.3. CamocTosiTeIbHAsI pa00oTa CTyIeHTa

Ounas popma o0OyueHust

Buner CPC:
Ne ce- Bceero
N HaumenoBanue pazzgena yueOHON AUCHUIIIMHBI (MOIYIIS Bunst CPC
MecCTpa pasaca yi g (Mozyz1s) A 4acoB
1 2 3 4
1. OGmue nonoxeHus, NPUHLIHUIIBL U TEOPETHUECKUE OCHOBBI [ToaroToBka K MPaKTUYECKUM 3aHATUSIM 2
AQHAJIMTUYECKON XUMUU
OdopmiieHre 0TYETOB 0 JIAOOPATOPHBIM 2
pabotam
2. OCHOBHBIE THITBI UCTIOIB3yEMBIX XUMHUECKUX PEAKIIUi Odopmiienue 0TIETOB 10 Ja00PATOPHBIM 2
pabotam
ITonroToBka K MpakTUYECKUM 3aHATUAM 2
ITonroroBka k KOHTpoJBHOU paboTe Ne 1 1
2
ITonroroska k koyokBuymy Nel 1
3. KauecTBeHHBIN aHATU3 [ToaroroBka K MpakKTUYECKUM 3aHATUAM 2
OdopmieHne oT4eToB 10 J1a00pPaTOPHBIM 2
pabotam
[TonroroBka Kk KOHTpOJIBLHOU paboTe Ne 2
[ToaroroBka k koyutokBuymy Ne2
PedeparuBHas pabora
HUTOI'O gacoB BO 2-M cemecTpe: 18
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1 2 3 4
3 4. KonruecTBeHHBIN aHAN3 * IloaroroBka K NpakTUYECKUM 3AHATUAM 10
L]

*  OdopmiieHne 0TYETOB M0 J1aOOPATOPHBIM 8

* paboTtam
* IloaroroBka K NpakTUYECKOMY 3aHSATHUIO 6
* IloaroroBka Kk KOHTPOJIbHOH padoTe Ne 1 3
* IloaroroBka Kk KOHTpOJIbHOU padboTe Ne 2 4
HUTOI'O yacoB B 3-M cemecTpe 25
[IpomexyTouHas aTTecTalus 9K3aMeH 27
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3aounas popma o0yueHust

Buasl CPC:
Ne ce- N Bcero
HaumeHnoBaHue pasgesa yueOHOM JMCHMIIJIMHBI (MOAYJISA) Buas1 CPC
MecTpa 4acoB
1 2 3 4
4 1. O61yre noa0KeHusl, IPUHLUIIBI U 3aKOHBI B aHAJIUTUYECKOU * IIpopaboTka KOHCIIEKTOB JICKIIHA 25
XumuH . KauecTBeHHbIH aHau3. « CamocrosrenbHas npopaborka yyeoHoii u | 25
METOAUYECKOH JINTepaTyphbl
*  OdopmiieHHE 0TYETOB O JTA0OPATOPHBIM 4
* paboTtam
IToaroToBKa K NpakTUYECKUM 3aHATHIM 4
* IloaroroBka K ayAMTOPHON KOHTPOJIBHON 4
pabore
* ITloaroroBka k 3auery 4
4 Bcero 4ii cem. . 66
5 2. KonndecTBeHHBI aHAIHA3 * IIpopaboTka KOHCIIEKTOB JICKITHIA 30
CamocrosTenbHas IpopaboTKa y4eOHOH 39
METOAMYECKOH JINTepaTyphbl
* IloaroroBka K ayAMTOPHON KOHTPOJIBHON 6
pabore
*  OdopmiieHne 0TYETOB M0 JJaOOPaTOPHBIM 6
* paboTtam
» ITloaroToBka K MpakTUYECKUM 3aHATUSIM 6
Bcero 5ii cem. . 87
HUTOTIO: . 149
[ToaroToBka K sK3aMeHy 9
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3. Oopa3oBaTebHbI€ TEXHOJIOTHH
QOunas dpopma o0yueHust

Ne Bunnl OO6pa3zoBaTenbHbIC OcobennocTr
cemecTpa yueOHoM TEXHOJIOIMH IPOBEJCHUS
paboThI (MHHOBAILIMOHHBIE 3aHATUAN
Y UHTEPAKTHUBHBIE) (uHOUBHYaTIbHBIE/
TPYIIIOBBIC)
2 IIpakTHueckue 3aHATHS Pemenune npaktuko- IPYIIIOBOE
OPUEHTUPOBAHHBIX 3a7a4
3 IIpakTnueckue 3ansaTus. | Pemenue nmpakTtuko- IPYIIIOBOE
OPUEHTUPOBAHHBIX 3a7a4
3aHATUS B UHTEPAaKTUBHOU (hopMe B 0ObeMeE:
[IpakTudeckue 3aHATHS - 32 4acoOB;
3aounas opma o0yueHus
No Bunsl OO6pa3zoBaTenbHbIC Ocobennoctu
cemecTpa yueOHOU TEXHOJIOTHH IPOBEJCHUS
paboThI (MHHOBAlLIMOHHBIE 3aHATUN
Y UHTEPAKTHUBHbIE) (MHIUBHIYaTBHBIE/
TPYNIOBHIE)
4 IIpakTHueckue 3aHATHS Pemenne npaktuko- IPYIIIOBOE
OPUEHTUPOBAHHBIX 3a7a4
3) IIpakTnueckue 3anaTus. | Pemenue npaktuko- IPYIIIOBOE
JlaGopaTopHble 3aHATUS | OPUEHTUPOBAHHBIX 33734

3aHATHS B UHTEPAKTHUBHOU (hopMe B 0OBeMe:

[TpakTHdeckue 3aHITHS
JlaGopaTopHblie 3aHITHS

- 6 yacos;
- 6 yaca

B uckimounTeNnpHbIX Cllydasx IpUMEHSETCs SJICKTPOHHOE 00y4eHHe U TMCTaHIIMOHHbIE 00pa3o-
BatenpHble TexHosoruu (D0 u JIOT), BkiItouas MpoBEIEHUE TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH U
IIPOMEKYTOYHOM arrecTanuu. Peamuzanus nporpaMMbl IUCUHUILIMHBL ¢ ucnoib3oBanueM D0 u JJOT
OCYUIECTBIIACTCS MO0 YCMOTPEHUIO BEAYIIErO MPENOAABATENS C yYETOM TEXHMUYECKHX BO3MOXKHOCTEH
00YyYaroOUIMXCsl ¢ UCTIONIB30BAHUEM NTPOrPAMMHBIX CPEJICTB, 00ECIEUNBAIOIIUX TPUMEHEHHE HJIEMEHTOB
90 u JJOT B UHcTUTYyTE, MyTEM CUHXPOHHOIO M ACHHXPOHHOTO B3aWMOJEHUCTBUS, K KOTOPHIM MOTYT
OTHOCHTBCS:

- oJIEKTpOHHAas nH(OpMaAIMOHHO-00pa3oBaTenbpHas cpena NucrturyTa;

- TPYIIIOBas royiocoBasi KoH(pepeHus B Meccenmkepax (SIumexc.Meccenmrep, VK Teams);

- TPYIIIOBOM YaT B Meccekepax Annekc.Meccenmkep, conuanbHon cetn BKonTakre;

- OHJIaitH BUaeoKoH(pepeHus B SAnaekc. Tenemocr;,

- BUJIE03aIMCH JIEKIIUI Mejaroruyeckux paboTHUKOB MHCTUTYTa, pa3MelIEHHbIE Ha Pa3IMuHbIX
BUICOXOCTUHTAxX (HampuMep, Ha KaHajax IMperojaBaTeneil) n/uim obJauHbIX XpaHWIMIIaX (Harmpu-
mep, SAugexc.Jluck, Google.{uck, O6mako Mail.ru u 1.11.).



23

4. ONEHOYHBIE CPEACTBA JJIAA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTHU

U PE3YJIBbTATOB OCBOEHMS YYEFHOM JUCIUTIINHBI
4.1. Buabl KOHTPOJISA U ATTECTAIUM, (POPMBI OLIEHOYHBIX CPEACTB

Ounasn ¢opma o0yueHus

Ne Buas! koHTpOIIA HaumenoBanue OneHouHble CpeaCTBA
ceMecTpa | U aTTecTaluu pasznena yuyeOHou dopma KOJIH4ecTBO BOIPO- Kon-8o
(BK, Tar, AUCHHILITNHEI COB HE3aBUCUMBIX
[IpATt*) (Motyst) U 3aJaHui BapUaHTOB
1 2 3 4 5 6
2 Tar. 1.06mmume nomosxe- * (CobecenoBanue Mo pe3yiabTaTaM BbITIOJHE- - -
HUS, TPUHIUIIBI U HUS JTa0OPaTOPHBIX U MPAKTUYECKUX PabOT
TEOPETUYECKHE OC-
HOBBI AaHAIUTHYE-
CKOM XHUMUU
2 Tar. 2. OCHOBHBIE THIIBI + CobecenoBaHue 0 pe3ysbTaTaM BBIIOIHE-
HCIOJIb3YEMBIX XU- HUS 1a00paTOPHBIX padoT
MUYECKHUX PeaKLHi * KonrponsHnas padora Ne 1 8 8
*  Komnoksuym Ne 1 3 20
2 Tar. 3. KauecTBeHHbIi + CobecenoBaHue Mo pe3ybTaTaM BBIIOJIHE-
XUMHUYECKUN aHaJIN3. HUs 1a00paTOPHBIX padoT
* KonrtponbHas pabora Ne 2 8 8
*  KommokBuym Ne 2 3 20
2 ITpArT. 3auer TECTUPOBAHUE 4 20
3 Tar. 4. KonuyecTBeHHBIN + CobecenoBaHue Mo pe3ysbTaTaM BBIIOJIHE-
XUMHAYECKHH aHAIIN3 HUS Ta00paTOPHBIX padoT
* KontponbHas padora Ne 1 8 8
*  Komroksuym Ne 1 3 20
+ CobecenoBaHue Mo pe3ysbTaTaM BBITIOJIHE-
HUS 1a00paTOPHBIX padboT
» KonrtponbHas pabora Ne 2 8 8
*  KomnokBuym Ne 2 3 20
[IpAT. DK3aMeH 3 15
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3aounas popma oOyueHust

Ne Bunn koH- Haumenosanue O1neHoYHbBIE
ceMecTpa | TpoJIs U pazzena yuyeOHo cpeiacTBa
atrectaiin JUCLIATLTHBT dopma KonunuectBo Koi-Bo
(BK, T:T’ (Mozyss) BOIIPOCOB | HE3aBUCHUMBIX
IIpAT®) U 3aJaHuil BAapUAHTOB
1 2 3 4 5 6
4 T arr. 1.001mue nosoxe- * CobecenoBaHue 1o - -
HUS, TPUHITUTIBI 1 pe3ylbTaTaM BbI-
3aKOHEI B aHaJIHU- MTOJTHEHHM S J1abopa-
THYECKON XUMHUH TOPHBIX U TPAKTH-
YeCKux paboT
4 T arT. 1.KauecTBeHHBIIT * CobecegoBaHue 110
XAMHYECKHH aHa- pe3ysibTaTaM BbI-
I3 MTOJTHeHHM S J1abopa-
TOPHBIX U TIPAKTH-
YECKUX paboT
* KoHTponpHas pa-
6ota 3 6
4 IIp. arrt. 3auer TECTUPOBAHUE 20 10
5 T art. 2 KonnuecTBeHHBIN * CobecenoBaHue 110
XAMHYECKHH aHa- pe3ysibTaTaM BbI-
JINA3. MTOJTHeHHM S J1abopa-
TOPHBIX U TIPAKTH-
yeckux paboT
5 IIp. arr. DK3aMeH OMIIeTHI 3 15

4.2. TlpumepHbIe TeMbI KYPCOBBIX IPOEKTOB (padoT)

He npenycMoTpeHsI.

NoabkowhE

ACCATUIICTUA.

4.3. IlpumepHble TeMbl pedepaToB

OcHoBHbIE HampaBJICHUs pa3BUTHs aHaTUTHUECKO XxumMuu B XXI Beke
CoBpeMeHHbIE METOBI CUHTE3A M aHAJIN3a HEOPTAHUYECKUX BELECTB
Heopranunueckue 6oMaTepuansl
Hanomarepuainsl Ha OCHOBE yriepoaa
@ysuiepeHbl: METO/IbI MOTYYEHHUSI, OUNCTKA, ChEepbl MPUMEHEHUS
VYraeponHble HAHOTPYOKH: MOJTYyYEHUE U CBOMCTBA
HoOeneBckue naypeaTsl U BaKHEHIINE OTKPBITHS B 00JIACTH XMMHUU 32 TIOCTIETHNE

8. Hosnle IMPOHECCHI XUMHYECKOTO U BJICKTPOXUMHUUCCKOI'0 OCaXKIACHUS HOKpBITI/Iﬁ Ha OCHOBEC MC¢C-
TaJlJIOB, CIIJIAaBOB U KOMITO3UTOB.

9. CrpoeHHE H XUMHYECKHIA COCTaB 3eMIIH.

10. Bona. Ctpoenue u CTpyKTypa BellecTBa. XMMHUECKUE CBOMCTBA.
11. Bananuii, ero crjiaBbl B HHCTPYMEHTAJILHOM MPOU3BO/ICTBE.
12. AHTUKOPPO3HOHHBIE 100aBKH K CMa3bIBAIOLINM MaTepHaiaM.
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13. XumMus 1 5KOJIOTUS CPEICTB 3aLIUTHI PACTEHUH.

14. TlpeBpaieHnus coeMHEHUH a30Ta B BO3/IyXe, TOYBE, BOJIC. .

15. Moromue cpencTsa B C.X. M B IiepepadaThIBAIOIINUX MPOU3BOICTBAX.

16. XKuakue KpucTasibl.

17. KoMno3uimoHHbIe MaTepUaibl B CEIbCKOX03SIICTBEHHOM IPOU3BO/ICTBE.

18. NuaukaTopbl 5KOJIOTHYECKOro HEOIAronoayuus OKpyKarollen Cpe/ibl.

19. IlpeBpatieHnst MUHEPAIBbHBIX YAOOPEHHI B TOYBE U BOJIE.

20. CpencTBa 3alIMTH METAIJIOB OT KOPPO3HH.

21. KucnoTHble 10XKIU, X BIUSHUE Ha MIOYBY U BOAY.

22. MeTaubl IJIATHHOBOTO Psijia.

23. KoMIiekcHbIe COeTMHEHUS B TiepepadaThIBAIOIICH MPOMBIIIJICHHOCTH U B CEITLCKOM X 03s1H-
CTBE.

24. MakpOMOJEKYIIbI B IPUPOJIC U TEXHHKE.

25. X¥MHUYEeCKHe BEIIECTBA MPEAYIPEKAAIOT KOPPO3HIO.

26. DJIeKTPOXUMHUYECKAs 3alIUTa C.X. TEXHUKH U 000PYIOBaHUS OT KOPPO3HH.

27. KoHcepBaHThI B iepepabaThIBAIOLINX [TPOU3BOJICTBAX.

28. XuMHUYECKHE TIPOIECCHI B AIEKTPOTEXHOJIOTUSAX C.X. IIPOU3BOJICTB.

29. XuMusa MUKpPOKJIMMAaTa MOMEIEHUH 711 XpaHEHHs POJTYKTOB M3 PACTUTEILHOTO CHIPHSI.

30. DIEKTPOXUMHUYECKUE JATIUKH.

31. Xumuueckue mpouecchl MpH BOJOMOATOTOBKE.

32. XuMu4ecKre OCHOBHI CO3JJaHUS PETYIIMPYEMO Ta30BOH Cpe/bl B XpPaHHIIUINAX C-X. TIPOIYK-
117078

4.4 Bonipochl M 3aJaHUS TeKYyLIero KOHTPOJIS

1. OcHOBHBIE MMOJOKEHUS TEOPUH DIICKTPOIUTHUECKON nucconnanuu. CTeneHb 1 KOHCTaHTa

muccouuanuu. CHUIbHbBIE U c1a0ble SJIeKTPOIUTHI

pH=4. Onpenenute [H'] u [OH 7], a Takxke peakuuro cpesl.

3. Ha ocHOBaHMHM 3EKTPOHHBIX YpaBHEHUH paccTaBbTe KO (PUIIMEHTHI B ypaBHEHUN PEAKIIHH,
uayiei mo cxeme: NaxSO3+KMnOs+H20->NaxSO4+MnO2+KOH

4. CunbHble U crnadbie AeKTponuThl. CTENeHb MUCCONMANUU. Teopus AEeKTPOTUTHIECKON JAHC-
COITHAITUH.

5. CocTaBbTe MEKTPOHHBIC YPaBHEHUS U YKaXKUTE, KAKOU MPOIIeCC — OKUCTICHHE UM BOCCTAHOBIIE-
HUE — MPOUCXOJIUT TIPH CIAEAYIOMINX PEAKIIHIX:
As> DA N >N S2> S0,

no

6. Huccoumarus Bojsl. Bogopoanslil nokazatens. Cpebl BOIHBIX PACTBOPOB AJIEKTPOJIUTOB.

Uro Takoe k03¢ (PpUIIMEHT aKTUBHOCTH MOHA U MOHHAs CUJIa pacTBOpa.

8. Brrunciute koHueHTpanuio nonos H' B 0,11 pactBope HoS npu 25°C (6e3 yuera BTOpoii cTeneHu
CTYIEHU AMCCOLUAINH KUCIIOTHI).

9. T'uaponus coneil. [Tpumepsl ruapoam3a conei.

10. Boruuciute [H*] u pH pactBopa, conepxkariero B 11 0,06 Mok ykcycHo#M KucaoTs! u 0,02 MoJb
anerara Hatpus. Oteet: 5,4*107° mons/n; pH=4,27

11. BoruricnuTe KOHCTaHThI THAPOIIN3A CIEYIOIIMX COJIEH: a) XJIOpU/la aMMOHUS, [TUaHKU/1a aMMOHHSI.
OtBet6 5,6¥1070; 6) 0,78

12. OKuCIUTENEHO- BOCCTAHOBUTEILHBIC PEAKITUH.

13. Uemy pasen pH pactBopa, copepskaiero a) 2*10 mons/n H*; 6) 0,008 mons/n OH”

14. CocraBbTe MOJIEKYIIPHBIE U HOHHO-MOJIEKYJISpHbIE YPaBHEHUS peaKIMii B3auMOIEHCTBHS B pac-
TBOpax Mexay: a) HoSOs u Ba(OH)2; 6) FeCls u NH4OH; B) CH3COONa u HCL.

15. BeruncnuTe KOHCTAHTHI THIPOJIM3a CIASAYIOIINX COJICH: a) XJIOpUIa aMMOHHs 0) IMaHua aMMO-
HUSL.

16. Yto Takoe cTerneHb ruApOIN3a H KOHCTaHTa THIPOJIH3A.

~
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17. Hanmmre ypaBHEHHE TUAPOTIU3A CoNei: cynb(dara MHKa, cynb(ara Menu, kapooHaTa aMMOHUS,
xnopuna xxenesa (111). [TokaxuTe cTyneHYaThIid XapakTep THAPOJIN3A.

18. Kakue ¢akTopsl yCHIMBAIOT TUIPOIIU3 COJICH.

19. Onpenenute BEIMYMHY U 3HAK 3apsja ICHTpaabHbIX HOHOB B coenuHeHusx [ Ka Fe(CN)e] ;  Nasz
[ Co(NO2)6]

20. Kakue coequHeHHs Ha3bIBalOT BHYTPUKOMITIEKCHBIMU. [IprBennuTe npuMepsi.

21. Hazoswute xomiuiekcHbie coenunerus: [ K3 Fe(CN)s] ; Naz [ Co(NO2)s]

22. OKUCIUTENHHO-BOCCTAHOBUTEIIbHBIE MOTEHIINANBL. Y paBHeHHe HepHera.

23. B kakoM HampaBJICHHH NONIET peakuus npu cMenieHun aByx pacrBopos FeCls/ FeClou SuCls/
SnCl2 ¢ KOHIIEHTpAIUsIMUA OKUCICHHON M BOCCTAaHOBJIICHHOW (DOpM, paBHBIM | MOJIB/JI.

24. BblumCIUTe KOHCTAHTY PABHOBECHUS I/l OKHCITHTEIbHO-BOCCTAHOBUTENbHOH peakuuy : Ce**
+Fe** > Ce¥ +Fe®

25. Peakiiuu oOMeHa B BOJHBIX PACTBOPAX JIEKTPOIHUTOB.

26. Kak usmeHsercs CTereHb OKUCICHUS 3JIEMEHTOB MTPU OKUCICHUH U BOCCTAHOBJICHHH.

27. lucconnanus KUCIOT, OCHOBaHUH, aM()OTEPHBIX THIPOKCH]IOB, COJICH B BOAHBIX PACTBOpaX.

28. 'anpBaHMYECKHUE DJIEMEHTHI. Y paBHeHue HepHcTa.

29. CocTaBbTe 2JIEKTPOHHBIE YPABHEHHSI U YKAXKHUTE, KAKOH MPOIECC — OKUCICHUE UITH BOCCTaHOBIIE-
HUE — IPOUCXONT B CICAYIOMINX MPEBPALICHUSIX:

Mn®*>Mn?*; CL>*>CI; N¥>N°*

Ha ocHoBaHUM 3JIEKTPOHHBIX ypaBHEHUH paccTaBbTE KOI(PPHUIIMEHTHI B YpaBHEHUH PEAKIIUH,
UIYIIEN 110 CXEME:

Cu20+HNO3->Cu(NO3)2+NO+H,0

30. OcHOBHBIE MOJIOKEHHS TEOPUU AICKTPOIUTHIECKON nuccormanuu. KoHcranra nucconuanuu.

31. IlpuBeauTe npuMepbl TUIIMYHBIX OKUCITUTENEH 1 BOCCTAHOBHUTENEH.

32. pH=4 Onpenenurs [H'] u [OH 7], a Taxke peakumro cpepl.

33. CusbHbIE U clta0ble 3JeKTpouThl. CTEIIeHb JUCCOIUAIUH.

34. JInst yero UCHOIb3YIOT PEJOKC-PEAKUU B XUMUYECKOM aHaJIU3E.

35. CocrtaBbTe AJIEKTPOHHBIE YPABHEHHS U YKAXKHUTE, KAKOW MPOIIECC — OKUCIICHUE UM BOCCTaHOBIIE-

HUE — IPOUCXOUT MPH CIAECAYIOIINX PEAKIUAX:

AsT>As™; N3 >N S2>80,

36. Ha ocHOBaHUU AJIEKTPOHHBIX YPaBHEHUH paccTaBbTe KOAP(GUIUMEHTH B ypaBHEHUU PEAKIINH,

UIYIIEN TIO CXEME:

Na>S03+KMnO4s+H20->Na;SO4+MnO2+KOH

37. Juccounanus Boasl. BonpopoaHslil nmokasarens. Cpebl BOOHBIX pACTBOPOB 3JIEKTPOJIMTOB.

38. IlpuBeauTe npuMeEpHI BIUSIHUS OJHOMMEHHBIX HOHOB Ha PaCTBOPUMOCTD AJIEKTPOJIUTOB.

39. BeluucnuTe pacTBOPUMOCTH THApoKcHaa Maruus mpu 25C. Ecru ITPuvoony =5*10712. oteer:

6,4*10° r\n.

40. T'uaponus comei.

41. Yto Takoe cosieBoii 3hPexT.

42. DnekTpoiu3 pacTBopa cyib(ara HEKOTOPOro MeTallla IPOBOJMIIN IPU CUJIe TOKa 6A B TeUeHue
45 MHH., B pe3y/bTaTe 4ero Ha KaTo/I€ BBIACIHIOCH 5,491 MeTauia. Beruncnure 3KBUBAJICHTHYIO
maccy metaiia, OtBet: 32,7 r/MOJb.

1. OxucnuTenbHO- BOCCTAHOBUTEIbHBIE PEaKIIUU. Y PaBHEHHS OK-BOCCT. pEaKLUi.
2. DIEKTpOIIU3 pacCTBOPOB.

43 .CocTaBbTe MOJIEKYJISIPHbIE 1 HOHHO-MOJIEKYJISIPHBIE YpaBHEHMsI peakliii B3aUMOJAEHCTBUS B pac-

TBOpax Mexay: a) HoSOs u Ba(OH)2; 6) FeCls u NH4OH; B) CH3COONa u HCL.

44. T'anpBannyecKkue 1eMeHThl. Y paBHeHHe HepHcera.

45. B xaKoif locle1oBaTeabHOCTH OyAyT ocaxkaaThes nonsl Ca?*, Sr?*, Ba" npu neiictuu kap-

OOHAaTOM aMMOHMSI, €CJIM KOHIIEHTPAIMU UX B PACTBOPE OJJUHAKOBBI.

46. ITouemy ocaiok TMAPOKCUAA MAarHKs paCTBOPSETCS B KUCJIOTaX U B COJIIX AMMOHMUS.

47. Beruucnute [1P CaCOs. , 3Has. UTo pacTBOPUMOCTH €ro MPHU JAaHHOW TeMITepaType paBHa
0,013r/m.

48. Yto Takoe 301k 1 reifib. UTo Takoe KOOTYJISIHS, CEIUMEHTAINS M TeNTH3AII. .
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49. Peakumu kaTHOHHOTO 0OMeHa. MIX ponb B XUMHUYECKOM aHamu3e?

50. IIpumeHeHue 3KCTParupoBaHus U IPYTUX METOJOB: CyOIMMAaIys, JUCTUIIIALIMSL.

51. CocTaBbTe 2JIEKTPOHHBIE YPABHEHUS U YKAKUTE, KAKOM Mpoliecc — OKUCIEHUE UIIM BOCCTa-
HOBJICHHE — IIPOUCXOJUT B CIEAYIOLINX IPEBPALICHHSIX !

Mn®*>Mn?*; CL>*>CI; N¥>N°*

Ha ocHOBaHMM 3/1€KTPOHHBIX YpaBHEHHH paccTaBbTe KOA(POHUIMEHTH! B YPABHEHUH PEAKIUH,

UIYILIEH 110 CXEME:
Cu20+HNO3->Cu(NO3)2+NO+H,0

52. Beruuciure [H*] u [OH ] u pH 0,31 pacTBOpa rHAPOKCHIA AMMOHHUSI.

4.5. TecTbl IPOMEKYTOYHOTO KOHTPOJISA

TECT —3AJIAHUE Ne 1
1. Cnoco6, cMemtaromuii paBHoBecue peakuu COx+2S031) ~ - CSy)+402r) — Q Bopaso (—), -
3TO:
1. yBenuuenue koHueHtpauuu CS;
2. ysenundenue konueHrpauuu CO»
3. TOBBIIICHUE TEMIIEPATYPHI
4. TOBBIIICHUE JABJICHUS
2. C yBelMueHHEeM UOHHOM CHIIBI PACTBOPOB KOA((OUIIMEHTHI aKTUBHOCTH HOHOB
1) yBenuuuBaroTCs
2) YMEHBINAKOTCS
3) ocTaroTCs HEM3MCHHBIMU
4) 3aBHCHUT OT CTEIICHH Pa30aBICHHUS JICKTPOIHUTA
3. B kucmoii cpesie makMyc OKpacHuT pacTBoOp
1) B cuHuii uBer
2)B KpacCHBII
3)B OpaHKeBbIit
4) B KENThIH
4. K xakoii rpynne otHocst kuciaorel: HNOs H, SO,

1) cunbHbIC
2) cnaOsble
3) oueHb CHIIbHBIE
5. YcTaHoBUTE COOTBETCTBHE

1) CH,COOH A. CunpHas xuciora

2) HNO, b. /IByXOCHOBHas KHCIIOTa
3) H,SO, B. CubHOE OCHOBaHUE

4) Ca(OH): I'. Cnabas xucnora

6. PacTBopuMOCTH BeIIeCTBa B JAHHBIX YCIOBUSIX
1) onpenensiercs yepe3 KOHUEHTPALMIO HACBILIEHHOT'O pacTBopa
2) COOTBETCTBYET MaKCUMAJIbHOM, JOCTUTHYTO! B OIBITaX C PAcTBOPAMHU KOHIIEHTPALUU
3) sBnsieTcst manoii, ecnu B 100 r Bojbl pacTBOpsieTcsa MeHee 1T
4) cunraercs xopoiueii, ecnu B 100r Boabl pacTBopsiercst Ooniee 1T BemiecTBa
9. HeliTpanpHbIil BOAHBINA PACTBOP — 3TO TAaKOW PacTBOp, AJIsI KOTOPOTO
1) cyMmapHBIit 2IEKTPUYECKUH 3apsi]l COECPIKALIUXCS B HEM HOHOB PaBEH HYIIIO
2) cripaBeIuBO paBeHcTBO pH = 7
3) BeImogHsIeTCs: paBeHcTBO pH = 0
4) moxHO 3anmcarhb paBenctso [H'] =[OH ]
10. Temneparypa KAIIEHHS pacTBOpa MOBBIIIAETCS
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1) npu yBeIMYCHUU KOHIICHTPAIIMU PACTBOPESHHOT'O BEILIECTBA
2) cuiIbHEEe B pacTBOPAX AJIEKTPOJIMTOB, YEM B PACTBOpPAX HEIICKTPOIUTOB TOM JK€ KOHIICH-
Tpaluu
3) B COOTBETCTBHH C BEJTMYMHON IOYIITHOCKOMUICCKON MOCTOSHHOM
13. Peakuus kapOOHOBOI KHUCIOTHI M CIIMPTA B MPUCYTCTBUU HEOONBIINX KOJIUYECTB CHIIBHOM KHC-
JIOTHI,
NPUBOAALIAS K 00Pa30BaHUIO CIIOKHOTO 3(upa
1)o6paruma
2)mpakTUyecKu HeoOpaTuma
3)MokeT ObITh IPOBEACHA MPAKTUUYECKH JI0 KOHIIA
4)yarie Bcero MpoOBOAMTCS C OTTOHKOM BOJIBI TIO Mepe ee 00pa3oBaHUs
14. Tlocne pacTBOpeHUs B BOJE€ AMUHOYKCYCHOM KHCIIOTBI, Cpefia CTaHEeT:
1)menounoi
2)KUCIon
3)HelTpanpHON
15. TlepBblii 3aKOH TEPMOJIUHAMUKU — 3TO 3aKOH COXPAaHEHUS
1) BemecTBa
2) TETI0THI
3) sHepruun
4) paboThl
16. CxopoCTh XUMHUYECKOW PEaKIIMH MPU MOCTOSHHOM OOBEME CHCTEMBI H3MEPSETCS B CIETYIONIUX
eAMHHIIAX
1) xm/ gac
2) n/ MUH
3) Monb/ TUTp
4)Momb/ 11 - ¢
17. IIpoctoe BemiecTBO (B OTIAUYUE OT CIOKHBIX )- ITO
1) rpadpur
2) MeaHBIN Kyopoc
3) coma
4) 030H
18. Bo3HUKHOBEHHE 3JIEKTPOIHBIX MOTEHIIUAIOB CBSI3aHO C
1) OKHCIUTENEHO-BOCCTAHOBUTEIBHBIMU PEAKIHAMH
2) nepeHoCcoM 3apsUKEHHBIX YacTHUIl Yepe3 FpaHully pasjena ¢as
3) IpUCYTCTBHEM B CUCTEME OKHCIUTEIS
4) NpuUCyTCTBHEM B CUCTEME BOCCTAHOBUTENS
19. byzaet npoTekath peakius MeX 1y a30THOM KHUCIOTOH u:
1) xpeMHuEM
2) Menbio
3) okcumom kpemuus (1V)
4) okcuom azora (1V)
20. /111 moJHOTO MepeBo/ia B pacTBOp CIIaBa JaTyHb ( MeJlb + IIMHK), CIIEAYET B3ATh
1) cCoNsIHYIO KUCTIOTY
2) pacTBOp LIEJIOYU
3) a30THYIO KHCIIOTY (pa30aBiIeHHYIO)
4) cepHyIO KUCIOTY (pa30aBlieHHYIO)

4.5.1.Ka104u k Tectam
(He mpuBOAATCS)
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4.6. BapuaHThl KOHTPOJILHBIX 3a1aHuii (padoT)
B-1

1. BeraucnnTe MaccoBBIC JJOJIU BCEX IIEMEHTOB BEIIECTB, (POPMYIIBI KOTOPHIX MPUBEICHBI

amwke: Na2COs; Cu(OH) 2

1. Kaxoit 06bem 10% pacTBopa kapOonaTa Hatpus (1. 1,105r/cm®) tpeGyercs mist mpuroTos-
nerns 5. 2%-Horo pactsopa (. 1,02r/cm®).

2. B romorennoii cucreme CO+ Clz = COCl, paBHOBeCHbBIE KOHIIEHTPAIIMK PEAruPYIOINX Be-
mrectB CO=0,2momnb/11; Cl2 =0,3moin/1; COCl2=1,2M051b/11. BBIYKCINTE KOHCTAHTY PaBHOBE-
cus cucteMbl U ucxoHble KoHueHTpauuu CO u Clz.

3. CocraBbTe ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA, ypaBHUBAs METOJIOM
anekTpoHHoro 6ananca: Ho SO3+HC103= H2 SO4+HC1

4. Beraucnuts kouunenaTpauuu nonos NHs"u OH™ B 0,1 M pactBope NH4sOH 1pu Temneparype
25°C . a Taxoke crenens gucconuanuy >1exrponuta (K=1,79%107)

5. Boruncnuts konuentpauu OH™ ; pOH u pH 0,081 pactBopa ruapokcuaa Kanus.

B-2
1. BerancnuTe MaccoBbI€ JOJIU BCEX AIEMEHTOB BEIIECTB, (POPMYIIbI KOTOPBIX MPUBEACHbI
Hmwke: NaxSOs; NHs.
2. Ha meiitpammanuio 31 cm® 0,161 pacTBopa menoun Tpedyercsa 217 cm® pactBopa cepHoii K
c0Thl. YeMy paBHa HOPMAJIBHOCTb U TUTP PacTBOpa KUCIJIOTHI.
3. Koncranra paBHoBecus romorenHoi cucreMbl N2+3H2 = NHs.mpu Hekotopoit Temmepatype
paBHa 0,1. PaBHOBeCHBIC KOHIIEHTpAIMK BOAOpoa 1 aMMuaka paBHbl 0,2 u 0,08Moib/11. Beramuc-
JIUTE PAaBHOBECHYIO U UCXOAHYIO KOHIIEHTPALIMIO a30Ta.
4. CocTtaBbTe ypaBHEHUSI OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKINH, YpaBHUBAs METOJIOM
anextponnoro 6ananca: FeSO4 +K2Cra07 + Ha SO4 = Fe2(S04)3 +K2 SO4+H20
5. Onpenenute KOHCTaHTY Aucconuamnuu ykcycHo kucinotel CH3COOH , ecnu crenens aucco-
nuanuu 0,12M pactBopa pasna 1,21%
6. Onpenenuts pH 0,06H pacTBopa CONITHON KUCIIOTHI.

B-3

1. BeoluncnuTe MaccoBble 10JIM BCEX 3JIEMEHTOB BEUIECTB, (HOPMYIIbl KOTOPBIX MPUBEICHBI

aiwke: KOH, (NHz ) 2 SO4

2. BwruuciuTe MONSPHYIO, SKBHBAICHTHYIO H MOJISITLHYIO KOHIIGHTpaIruu 16%-HOro pacTBopa
XJIOpH/JIa AIFOMHUHMS IIOTHOCTHIO 1,149 r/mi.

3. Koncranra ckopoctr peakiuu pasnoxkenus Nz O, nporekaromieid mo ypaBaenuro 2 N> O= N2
+02 paBua 5*10* . HayansHas konuentpauus N2 O paBHa 6Monb/1. BeucIuTe HaYaIbHYIO
CKOPOCTh PEaKIIMU U €€ CKOPOCTh, Koraa pasznoxurcs 50% oxcuaa azora.

4. CocTaBbTe ypaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN, YpaBHUBAs METOJIOM
anekTporHoro Oanmanca: Na2 SOz +KMnO4 + HoO= Na 2 SO4+MnO, +KOH

5. PaccuuTaiiTe Kak U3MEHHUTCS CTeneHb auccormanuu 0,2M pacTBopa YKCYCHOM KHCIIOTBI, €CITU
ero pas6asuT B 2 pa3a. Kn=1,74*10°

6. BpruucnuTh KOHLEHTpaIMo HOHOB Bojopoaa, OH™,pH u pOH 0,1M pactBopa ruipokcus
aMMOHUs Ipu Temneparype 295K.
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4.7.1 Bonipocsl Kk 3a4eTy

Ne Bo- Konap! nannka-
Bormpocst
mmpoca TOpPOB J0CTH-
KEHUS
KOMIETECHIIUI
1 2 3
1 [Tepuoanueckuii 3akon [[.V. MenneneeBa u anaquTUYECKast XUMUS. . OI1K-2.2
2 CriocoObl BEIpOKEHHS KOHIIEHTPAIIUU PACTBOPOB. DJIEKTPOIUTHYECKAS OIIK-2.2
JUCCOLIAIHS.
3 3aKOH JIEUCTBYIOINX Macc. XMMHYECKOE paBHOBecHe. ['OoMOreHHsbie U re- OIIK-2.2
TEPOr€HHbIE PABHOBECUS
4 Meroasl aHaIUTUYECKON XUMUU. METpOoJIOrM4ecKue OCHOBBI AHAJIUTHYE- OIIK-2.2
ckoil xumun. Omunbka u otkionenue. [Ipeacrapnenue pesyapTaTa aHaIH-
3a.
) KoHCTaHTBI KHCIIOTHOCTH ¥ OCHOBHOCTH. Brruncnenue pH B BonHbIX pac- OIIK-2.2
TBOPAxX KUCJIOT ¥ OCHOBaHMIA.
6 Peakuuu komiekcooOpazoBanus. TUIIBI M YCTOMYUBOCTh KOMILJIEKCHBIX OIIK-2.2
COEJJMHEHUI U UX IPUMEHEHHE B aHAJIM3E.
7 Peakuuu oxucieHUs-BOCCTaHOBIEHUS. BaskHel e OKUCIUTENN U BOC- OIIK-2.2
CTAaHOBUTEJIH.
8 AHanmMTUYECKUE ONepali U peakiui. AHAIUTHYECKUE pEaKTUBBI. Tex- OIIK-2.2
HUKA BBIIIOJHEHUS aHaiu3a. MeTobl KaUeCTBEHHOT'O aHAJIN3a.
9 . KaduecTBeHHBII aHAIN3 KATHOHOB. AHAJIMTUYECKAsT KilacCUpUKAITHSI. OIIK-2.2
KucnorHo-ocHOBHas cxema NpoBEeACHUS aHalu3a cMecH KaTtnoHoB. Kaue-
CTBEHHBIN aHAJIN3 AHUOHOB. AHANIUTUYECKUE peakiuu annoHoB | u |l ana-
JIUTUYECKUX TPYIIIL.
10 OcCHOBBI Ka4eCTBEHHOT'O aHAJIN3a OPraHUYeCKUX coequHeHui. [IpuHIUmbI OIIK-2.2
UJeHTU(DUKAIIMN OPTaHUYECKOTO BelecTBa. KauecTBEHHBIN 2J1IeMEHTHBIN
1 (QYHKIIMOHATbHBIN aHAIIN3.
11 KauecTBeHHBIN aHAIN3 HEM3BECTHOIO BellecTBa. [I[puMeHenne aKCTpak- OIlK-2.2
uuu. [IpeaBapuTenbHble UCTIBITAHUS U TIOJITOTOBKA BEIIECTBA K aHATU3Y.
12 BiusiHe Ha pacTBOPUMOCTB: KOHIIEHTpaluu HoHoB H' , okuciuresHo- OIIK-2.2
BOCCTAHOBUTEJIBHBIX PEaKIUil, peakiuii KOMIIJIEKCOOOpa30BaHus, pacTBO-
pUTElI U TEMIEPaTypH.
13 Okcrpakuug. OCHOBHbBIE 3aKOHBI U KOJINYECTBEHHBIE XaPaKTEPUCTUKH. OIIK-2.2
Krnaccudukanus 3KCTpaKIIMOHHBIX MPOIECCOB U UX MPAKTUYECKOE HC-
10JIb30BAHHUE.
14 Copbuus. Mexanusm copOuuu. AxkTuBHble Yyriau. Heopranuueckue | OITK-2.2
COpPOCHTHI.
ONEKTPOXUMHYECKHE METOIbl  pas3lieicHus. Meroabl  ucnapeHus.
VYnpansiemas KpucTaIn3aiusl.
15 Heo0xo1mMocTh KOHTPOJIS HAJT COJIEp)KaHUEM BEIIeCcTB B 00bekTax okpy- | OITK-2.2

JKaroIen CpCALL: B BO3YXEC, BOAC, NOYUBC, PACTCHUSAX.
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4.7.2 Boripochl K 9K3aMeHY

Ne Bo- Kongsl nuauka-
Bonpocsr
mpoca TOPOB JIOCTH-
KEHHS
KOMIETEHIINH
1 2 3
1 [Tepuonuueckuii 3akon /.M. MenjeneeBa u aHAIUTUYECKAS] XUMUS. . OIIK-2.2
2 CriocoOpl BbIpayKE€HUS! KOHLIEHTPALMU PACTBOPOB. DJIEKTPOJIUTUYECKAS OIIK-2.2
M CCOLMALUS.
3 3aKoH JEHCTBYIOIMX Macc. XMMUYECKOE paBHOBECHE. | OMOT€HHbIE U Ie- OIIK-2.2
TEPOTreHHbIE PABHOBECHUS
4 MeTtoibl aHATUTUYECKOU XUMUU. METpOJOrM4ecKre OCHOBBI aHAJIUTHYE- OIIK-2.2
ckoit xumun. Omunbka u oTkioHeHue. [IpeacraBnenue pe3yabTaTa aHAIIH-
3a.
5 KoHCcTaHTBI KUCIIOTHOCTH ¥ OCHOBHOCTH. Bbruncienue pH B BOAHBIX pac- OIIK-2.2
TBOpax KUCJIOT U OCHOBaHUM.
6 Peakuuu koMiiekcooOpazoBanus. TUIIBI U YCTOMYMBOCTh KOMILJIEKCHBIX OIIK-2.2
COEMHEHUI U UX IPUMEHEHUE B aHAJIN3E.
7 Peaknun okncineHus-BOCCTaHOBICHUS. BakHeNIIe OKUCIUTENN U BOC- OIIK-2.2
CTaHOBUTEJIH.
8 AHanuThyecKue onepanyu U peakiui. AHaJIUTUYECKHUE PEaKTUBBL. Tex- OIIK-2.2
HUKA BBIIIOJHEHUs aHau3a. MeTobl KaUeCTBEHHOT'O aHAJIN3a.
9 . KauecTBeHHBII1 aHanM3 KAaTHOHOB. AHAIUTHYECKAS KITACCHU(DUKAIIHSL. OIIK-2.2
KucnoTHo-0cHOBHas cxeMa IPOBECHUs aHalIu3a cMecH KaTuoHOB. Kaue-
CTBEHHBIN aHAJIN3 AHUOHOB. AHaIUTUYECKUE peakiuu aHnoHoB | u |l ana-
JUTUYECKHUX TPYHII.
10 OCHOBBI Ka4YECTBEHHOI'O aHAJIW3a OPraHU4YEeCKUX coequHeHuH. [IpuHIumbI OIIK-2.2
UACHTU(UKAIIMA OPraHUYeCcKOro BeuiecTBa. KauecTBEeHHBIHM 31eMeHTHBIH
1 (YHKIIMOHAJIbHBINA aHAIIN3.
11 KayecTBeHHBI aHaIM3 HEM3BECTHOIO BemecTBa. [IpuMeHeHne skcTpak- OIIK-2.2
1un. [IpenBapuTenbHbIe NCTIBITAHUS M TOTOTOBKA BEIIECTBA K aHAJIN3Y.
12 3Ha4yeHue 1 pojIb KOJMUECTBEHHOI0 aHAJIN3a B Pa3BUTUH XUMHUECKUX OIIK-2.2
npobjieM U B PELIeHUH MpaKTHUYeCKuX BonpocoB. Kiaccuduxanus
METO/I0B KOJIMYECTBEHHOI'O aHaJIN3a.
13 I'paBuMeTpuueckuii ananus (rpasumerpusi). CymHocTs aHanusa. Mexa- OIIK-2.2
HU3M 00pa30oBaHMsI 0CaJIKa, YCIOBHUS U OCHOBHBIE ONEPAIIH OCAXKACHUS:
(dbopMa ocaxaeHHs], TOJIHOTA OCAKICHUS, YUCTOTA OCAKa, IPOMBIBAHNE
0CaJKOB.
14 Turpumerpuueckuit ananu3 (tutpumerpus). Hcexomnesie BemectBa u | OIMK-2.2
TpeOoBanuss K HUM. CTaHAApTHBIE W CTaHAAPTU3MPOBAHHBIC PACTBOPHI.
Peaknum, mcmnonp3yemble B THPHUMETPHUH, TPeOOBAaHUS K HHUM. MeTOIBI
tuTpoBaHus. OCHOBHBIE COTABIISIONINE THTPUMETPHUECKON CUCTEMBI.
15 KucnotHo-ocHOBHOE TUTpOBaHKE (TpoToIuTOMETpHs ). Xapaktepuctuka | OINK-2.2
Mmetozaa. Paboune pacTBopbl, cTaHiapTHBIE BemiecTBa. KpuBbie TUTpOBa-
Hus. VX mpakTudeckoe Ha3HAueHUE U McToIb30BaHue. CocoObl PUKCH-
POBaHUSI KOHEYHOM TOUKU TUTPOBAHUSI.
16 OKHCINTENbHO-BOCCTAHOBUTEIbHOE TUTpOBaHUE (oKcuaumerpusi). [lep- OIlK-2.2
MaHranaromerpus. [IpakTuyeckoe npuMeHeHHe.
17 Nonomerpus. OCHOBHbIE YCIIOBHS IPOBEICHHS PEaKIHH ifof1a ¢ THOCYIb- | OTTK-2.2
¢atom. [IpakTHyeckoe NpUMEHEHHE.
18 Kommiekconomerprueckoe TuTpoBanue (xematomerpusi). Criocoost Tut- | OIMK-2.2

POBaHUA. PaGoune pacTBOPbI, MHAUKATOPHI. HpaKTI/ILICCKOC IMPUMCHCHHUC.
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2

19

. OcanurensHoe TUTpoBaHue. Aprenomerpus. Mepkypomerpust. Cyib-
(daTMeTpuyeCcKOe TUTPOBAHUE.

OIIK-2.2

20

buonornueckue metopl ananuza. CylHOCTh METO/IAa U MPAKTHYECKOE
MIPUMEHEHHE

OIIK-2.2

21

DNEeKTPOXUMHUYECKHE METO/Ibl aHAIN3a. DJIEKTPO/Ibl CPABHEHUS U UHIUKA-
TOpHBIE 31eKTpoAbl. [loTeHroMeTpus u ee cniocoObl: noHomeTpusi, pH
METpPHS U TOTCHIIMOMETPUYECKOE TUTPO BAaHUE

OIIK-2.2

22

CrnexTpockonuyeckre MeTobl aHanu3a (ontudeckue). GoroMerpudeckue
MeToAbl aHanu3a. PedpakTromerpuueckuii anamms.

OIIK-2.2

23

Xpomartorpadusi, CyIIHOCTb U OCHOBHBIE MMOJOXKEeHUsI. BUIbI 1 BapuaHThI
xpomatorpaduueckux MeTooB. ['a30Bast, KUIKOCTHAS, HOHHOOMEHHAs 1
MOHHas XpoMaTorpaduu

OIIK-2.2

24

[IpousBenenue pactBopumoctu. CosieBoit 2 DeKT.

BiusiHve Ha pacTBOPUMOCT: KOHIIEHTpaluu HoHoB H' , okuciauTesHo-
BOCCTAHOBHTEJIBHBIX PEaKIUi, peaknii KOMILIEKCO0Opa30BaHusi, pacTBO-
pUTEI U TeMIepaTyphbl

OIIK-2.2

25

3KCTpaKHI/I$I. OcCHOBHBIC 3aKOHBI M KOJIUYESCTBCHHEIS XAPaKTCPHUCTHUKU.
KJ'IaCCI/I(bI/IKaI_II/IH OKCTPAKIMHUOHHBIX ITPOLECCOB U UX ITPAKTHYCCKOC UC-
I10JIb30BAaHUC

OIIK-2.2

26

CopOuums. Mexanusm copOuuu. AKTUBHBIE yriu. Heopranudeckue
COpOCHTHI.

DIEKTPOXUMHYECKHUE METO/IbI pa3jiesieHus. MeToabl ucnapeHus. Ypas-
JsieMasi KPUCTaJUTU3aIHsL.

OIIK-2.2

27

Heo0xonuMocTh KOHTPOJIS HaJl COJEPKaHUEM BEIIECTB B 00BEKTaX OKPY-
JKaroIleH cpesibl: B BO3AYX€E, BOJE, IOUBE, PACTEHUS

OIIK-2.2
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YYEFHOU JUCIHUATLIAHBI

5.1. OcHoBHas quTepaTypa

Ne | HaumeHnoBaHue ABTOpBI T'on Ucnonszyercs | Cemectp KomnnuectBo
o\ u npu IK3EMILIIPOB
MECTO U3y4YCHUU
U3IaHUI pas3zenos B Ha
oubmuoreke | kadeape
2 3 4 5 6 7 8
AHamutnue- T.U. Xaxa- 3-e uza.- M.: FOpaiir, 2012 (6akanaBpsbI) 1,2,3,4 2,3 27 1
CKas XUMUS HuHa, H.I'.
Huxkntuna
2 | Anamurrueckas | FO.A. Xapu- | M.: Beicr. mik., 2010 1,2,3,4 2,3 5 -
XUMUs (aHAIU- | TOHOB
TUKA) B 2-X
KHUTaX
3 | Xumusa N.H. Ceme- | Cankr-IlerepOypr: Xumusnart, 2020. — 656 c.: wi. — Pexxum 1,2,3,4 2,3 + +
HOB, W.JL. IOCTYIIA: 10 MOAMUCKE. —
IMepdunosa | URL: https://biblioclub.ru/index.php?page=book&id=599172
4 | Anamutudeckas | Kynemosa 3epHorpan: ®PI'bOY BO [lonckoii AV, 2023. —88 c. Pe- 1,234 2.3 + +
XUMMUS: TIPaK- JLA., Tate- | xum goctyna: JllokansHasg cetb bubnuotekn A3oBo-
THKYM SHYEHKO YepHOMOPCKOro nHxxeHepHoro nHctutyta PreQy BO
N.C.. Maii- | JoHckou [AY. https://aunm.pd/files/8da8e3d4-b399-4204-
6opoaa b42b-d019891fdb66.pdf
C.10., IToco-
xoBa C.B.

5.2. lonotHUTEIbHAS JTUTEPATypPa



https://biblioclub.ru/index.php?page=book&id=599172
https://ачии.рф/files/8da8e3d4-b399-4204-b42b-d019891fdb66.pdf
https://ачии.рф/files/8da8e3d4-b399-4204-b42b-d019891fdb66.pdf
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Ne KonunuectBo
o\ HaumenoBanue ABTOpBI l'on Hcnonb3yer- Ce- 3K3EMILLIPOB
U MECTO csl MECTp
U3JIaHUS npu B Ha
H3yTCHHH oubmmoTeKe Kadeape
pa3zesnoB
2 3 4 5 6 7 8
Xumus M.U. I'enbpman Cankr-IlerepOypr, 1,2,3,4 2,3 150 -
B.II. FOctparos MockBa, KpacHo-
zap, «JIaHbB»-
2008r.
2 Heopranuueckas xumus M. U. I'enbpman, B. I1. | CII6.: Jlans, 2009 1,2 1 20 -
KOcTtparos.
3 XUMUS: IPAKTHKYM N.C. Tarpsnuenko, C.B. | 3epHorpan: 1,2,3,4 5 65
ITocoxosa, JI.A. Kyie- OI'bOY BO [loH-
moBa, C.}O. Maiibopo- | ckoit 'AY, 2020. —
na; 105¢

5.3. . IlIpodeccnonanbHble 0a3bl JAHHBIX, HHPOPMAIMOHHBIE CIIPABOYHbIE cHcTeMbl U Ipyrue UHTepHeT-pecypchl
a) DJEKTPOHHbIE y4eOHBIE PECYPCHI:
e DIIEKTPOHHO-OMOIUOTEUHAs CHCTeMa «Y HUBEpCUTETCKast Onbimoreka oraiin» https//biblioclub.ru/ .
e DIIEeKTPOHHO-OMOMMOTEUHAs crcTeMa u31aTenbcTBa «Jlaub ».https//e.lanbook.com/
0) 0a3bl TaHHBIX, THPOPMAIIMOHHO-CIIPABOYHBIEC U TOMCKOBBIE CUCTEMBI:
KaTaJior 00pa3oBaTeIbHBIX HHTEPHET-pecypcoB http:// www.edu.ru/
XUMHUECKUH KaTajor: XumMuueckue pecypcesl Pynera http://www.ximicat.com/
[TopTan ¢pyHaaMeHTanIbHOrO XUMUYecKoro oopaszoBanus Poccun http://www.chemnet.ru
XuMuK: caiit o xumuu 11 XuMHKOB http://www.xumuk.ru/

e Xwumnueckuii cepsep http://www.Himhelp.ru.

e basa nannbix u3natennctBa Springer Nature «Poccuiickuii ponn GpyHIaMeHTaNBHBIX HecnenoBanuii http://www.rfbr.ru
WudopmarronHas cpaBoyHas cucteMa: Karanor HaydHbIX U HAyYHO-TIOMYJISIPHBIX caiitoB PyHera http:/elementy.ru
WNudopmanmonnas cipaBoyHas cucteMa: XMMUYECKHUI opTai - http://chemport.ru/

DnexkTpoHHas wH(GOpMaIOHHas oOpa3oBaTebHas cpeaa uHcTutyTa https://aunm.pd/



http://www.elementy.ru/
http://chemport.ru/
https://ачии.рф/
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NHpopManHOHHBIE TEXHOJIOTHH
OnexkTpoHHas MHGOpMaLMOHHAs 0Opa3oBaTelbHas cpella MHCTUTYTa 00eCHeunBaeT JOCTYN K y4eOHbIM IuIaHaM, pabo4yuMM IporpamMmamM JUCIUIUINH
(Momyneit), mporpaMmaM MPaKTHK, JIEKTPOHHBIM Y4eOHBIM W3JaHHUSIM U 3JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, YKa3aHHbIM B pabouux Mporpam-
Max JUCLMIUIMH (MOAYJIel), mporpaMmax MpakTHK; GOpMUPOBaHHUE 3JIEKTPOHHOTO NOPT(OIMO 00yUaroIIerocs, B TOM YHUCJIe COXpaHEHHE ero paboT u
OLIEHOK 3a 3Tu paboTsl. [IpenycMoTpeHa BO3MOXKHOCTb B3aUMOJICHCTBUS CTYIEHTOB U IPENO01aBaTeled MOCpeACTBOM TEXHOIOIHH MO MEPECHUIKE U T10-
JYYEHHUIO IEKTPOHHBIX COOOLICHUH.
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5.4. TpeGoBaHus1 K NPOrpaMMHOMY o0eclie4eHHI0 Y4eOHOr 0 mpomecca

1. LibreOffice
2.

5.5. IlepeueHb yueOHO-MeTOAHYECKOT0 o0ecredeH sl JAJIsl CAMOCTOATEIbHOM
padoThI 00y4arOIUXCs

No No Bun camoctos- Tonu
N ABTOpEI HanmenoBanue MECTO
m\ | ceMecTpa | TeIbHOM pabOThI
W3JIaHUS
1 2 3 4 5 6
[Tocoxora C.B. 3epHorpa;
1 2,3 Hpiﬁ;ﬁ‘;iﬁfﬂe MyuikeroBa CGOXI—?I/II\;ICH;IEI au OI'BOY BIIO
0.B. P s AUNH, 2014
CamocCTosITENbHOE T.I/I.HXraXI?IHI/I- 3-¢ M3~ M.:
2 2,3 MBYHeHHe Matepu- | Ha, H.1 . HHi- AHanuTuyeckas XuMust Opaiit, 2012
ajia, IoJAroToBKa K | KUTHHA 6
3a4eTry, SK3aMeHY (baxanaspsr)

6. MatepuajbHO-TEXHHYECKOE O0ecrieueHne Y4eOH 0l JUCHTUNIMHBI (MOIYJIA)

HaunmenoBanue crienuaibHBIX IOMEILEHUNA U
MTOMENICHUH JJISI CAMOCTOSTEIbHON pabOThI

OCHaIIEHHOCTD CIIEMUAILHBIX [IOMEIEHUN U 110-
MEIIEHUH ISl CAMOCTOSITEIbHOM pabOThI

VYuebnas ayauropus Ne2-467 — II kopmyca
Aynuropus A JIEKIMOHHBIX, CEMHHApPCKHX,
IIPAKTUYECKUX 3aHATUN U KOHCYJIbTaLAN.
Aynuropus JUid TEKyLIEro KOHTpOJsS U IIpo-
MEXYTOYHOM aTTeCTALNH.

347740, PocroBckast 0611., 3epHOrpaACKuii
paiion, r. 3epHorpa, yia. CoBerckas, oM
Ne28/30.

IIimakaTHOE XO3SIUCTBO.
ITocamounsix mect 60.

VYuebnas ayauropusi Ne 2-470 — Il xopmyca.
Aymutopus sl JIEKIMOHHBIX, CEMHHAPCKHX,
MIPAKTUYECKUX 3aHATUN U KOHCYJIbTAIUMN.
JIaGopatopusi GMOTEXHOJOTUH U MUKPOOHOJIO-
THH.

347740, PoctoBckas 0071., 3epHOrpajCcKHii
paiion, 1. 3epHorpaa, yi. CoBerckas, JI0M
Ne28/30.

XonoaunbHUK «CapaToBy, BHITSKHbBIE MIKA(BI,
BOJIsIHAs OaHs IMPKYJSALMOHHAs, OaHs BOASHAS
BKKJI-M c a51.1m71.; konbonarpesartens 1-2 7; Tep-
mocrat TC-1/180, repmocrar XT-3/40-
1;portokonopumerp KOK-2; poromerp KDK-3-
01; anektpomneus nadoparopuas SNOL 8.2/1100;
XHUM. [10CY/1a; CHUPTOBKH.

ITocamounbIx MecT 18.

VYuebnas aymauropusi Ne 2-469 — Il xopmyca.
AymuTopus ISl JIEKIIMOHHBIX, CEMHHAPCKHX,
MIPAaKTUYECKUX 3aHATUN W KOHCynbTauui. Jla-
6opartopus puznonoruu, GMOXUMUU pacTEHUl,
XVMUU TI0YB.

347740, PoctoBckas 0071., 3epHOrpaiCcKHii
paiioHn, r. 3epHorpaza, yi. CoBerckas, I0M
Ne28/30.

BriTsokabie mikadbl, Tabnua Menaeneesa, mia-
KaTHOE XO3SIUCTBO.
ITocamounbix MecT 32.

YuranbHelii 3ah. Aymutopust Ne 2-252 -||
Kopryca JUIsl  CaMOCTOSITENIbHOW — paboThl.

347740, PocrtoBckas 001., 3epHOrpaaCKHii

paiion, r. 3epHorpaa, yia. CoBerckas, JOM

[TocagouHbIX MeCT 5 IJIs1 CaMOCTOSITEIBHOU pado-
ThbI, 00BbEMHEHHBIX B JIOKAILHYIO CETh C BBIXOJI0M
B ceTh Internet.

Cucremssiii 6ok Corei3 3,06 I'rir , 2Gb,
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Ne28/30.

250GbHDD - 5 mir.
monwurop Phillips 2205— 5 mr,
npuntep EpsonLX-1170

2-170a OTaea HAYYHO-TEXHHYECKOH U COLH-
aJIbHO-TYMAaHUTAPHOM JuTepatypsl, MBA
JUTSL CAMOCTOSITEIBHON paOOTEHI.

347740, PocroBckas 00i., 3epHOTpaiCKUi
paiion, r. 3epHorpaa, yia. CoBerckas, I0M
Ne28/30

Nmeercsa ynaneHHBIM JOCTYNI K 3JIEKTPOHHO-
oubnuoreunou cucreme «Jlaub» u ObC «YHusep-
CUTETCKasi OMOIMoTeKka oHiaiiny». Beaéres meamna-
TEeKa — UMeeTCs 68 PIEKTPOHHBIX U3JAHUM.
Cucremusiii 0mox Core 13540 3,06 I'rry , 2Gb,
250Gb HDD — 1.

Cucremsslii 6ok C2,81rr, 512 Mb, 160Gb HDD
—1 mr.,

monutop Samsung 920NW- 1 mir,

mouutop Phillips 2205— 1 mr, npuarep HP LJ
1150

M®VY Kyocera Taskalfa 180

[TocamouHbIX MECT 2 /ISt CAMOCTOSITEIILHOM pado-
ThbI , 00BEAMHEHHBIX B JIOKAJLHYIO CETh C BBIXO-
IIOM B ceTh Internet

DJIEKTPOHHBIN YHMTAJIBHBIN 3aJ1. AyIuTopus
Ne 2-1706 — Il xoprmyca nmsi caMOCTOSITENIHHOM
pabotel. 347740, PocroBckas 0611., 3epHOrpa-
CKMi1 paiioH, T. 3epHorpan, yi. CoBerckas, 10M
No28/30.

[Tocamounbix mect 10 17151 camoCTOATENBHOM pa-
00TbI, 00BEAMHEHHBIX B JIOKATBHYIO CETh C BBIXO-
IIoM B ceTh Internet.

Cucremnsrii 0110k C2,81rr;, 1 GB, 80 GBHDD -1
IIT.

Cucremssrii 610k C2,81°ri, 512 MB, 80 GBHDD
— 9 .

MonuTop Samsung 920NW — 10 mir.
Kommyratop Dlink — 1 mir.

Cxkanep EPSON — 1 mir.

Aymutopus Ne 2-349a |l xopmyca — nomerie-
HUE JIUIS XpaHeHUsI U MPOPUITAKTUIECKOTO 00-
CITy’)KUBAHUS y4eOHOTO 000py10BaHUS.
347740, PocrtoBckas 00i., 3epHOrpaaCKHii
paifon, r. 3epHorpan, yiu. CoBerckas, AOM
Ne28/30.

Crienmanu3upoBaHHas MebOenb M 000pyloBaHME
JUIE XpaHEHUs] W MPO(UIAKTHYECKOTO O0OCTYyXKH-
BaHUs y4eOHOro 000pyA0BaHUS

7. METOOTUYECKHUE YKA3AHUS JI/151 OBYUAIOLUXCSI IO
OCBOEHMIO YYEBHOM JUCHUILJIMHBI (MOY.15T)

Bug yue6HbIX

3aHATUN

OpraHI/I3aHI/I${ ACATCIIBHOCTU CTYICHTA

Jlexun

Hanncanue KOHCIEKTa JEKIMA: KpaTKo, CXeMaTH4HO, MTOCIIeI0BATEIbHO (PUKCHPO-
BaTh OCHOBHBIE MTOJIOKEHHUSI, BBIBO/IBI, (POPMYIHPOBKH, 0000IIEHNUS; TOMEYATh
BaYKHBIE MBICIIY, BBIJIEJIATH KJIIOUEBBIE CJI0BA, TEpPMUHBI. [IpoBepka TepMHUHOB, T10-
HATHHA C TIOMOIIBIO YHITUKIIOTIEINH, CTTOBape, cipaBOYHUKOB. O003HAYUTEH BOIIPO-
Cbl, TEPMUHBI, MaTEPHaAJI, KOTOPHIN BBI3BIBAET TPYAHOCTH, [IOMETUTH U MONBITATHCS
HaWTH OTBET B peKOMEHyeMoil nuteparype. Eciu camocToaTenbHO He yaaeTcst
pa3o0parThkCcs B MaTepuae, He0OX0UMO ChOPMYIIHPOBAThH BOIIPOC U 33aTh Mpe-
[10/1aBaTENI0 Ha KOHCYJIbTALlUU, Ha MPAKTUYECKOM 3aHITHH.

IIpakTuueckue

3aHATUA

[TpopaboTka paboueit mporpamMmsl, yaensis ocoboe BHUMaHHE LETsM U 3a/1a4aMm,
CTPYKTYpPE U COJEPKaHHIO TUCIUTUIMHBL. KOoHCTIeKTHpoBaHue nCTOYHUKOB. PaboTa
C KOHCIIEKTOM JICKIIM, MOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM, IIPOCMOTP
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[PEKOMEHTYEMOM JTUTEpaTypbl. PelieHne pacyeTHO-IpaKTUYECKUX 3aJJaHui, perie-
HUE 3a/1a4 110 AJITOPUTMY.

JIaGopatopHble [MeToaMUYECKUE YKa3aHUsI 10 BBHITIOJTHEHHUIO JIA00OPaTOPHBIX paboT, BbIIaBacMble
paboThI [pemnoiaBaresieM

[Touck nuTepaTypsl U COCTaBIeHHE OMOIHMOTpaduu, UCIIOIL30BaHKE OT 3 110 5
HAy4YHBIX Pa0OT, U3TI0’)KEHUE MHCHHS aBTOPOB U CBOETO CYXKJCHHS 10 BEIOpAaHHOMY
BOTIPOCY; U3JI0’)KEHHE OCHOBHBIX aCIEKTOB IPo0IeMbl. O3HAKOMHTBCS CO CTPYKTY-
poit u opopmieHrem pedepara.

Pedepar

IMoxroroBka k  [[Ipu MOATrOTOBKE K 3K3aMEeHY HEOOXOJMMO OPHEHTHUPOBATHCS HA KOHCIIEKTHI JICK-
9K3aMEHY Ui, pEKOMEHAYEMYIO JIUTEPATYPY
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JIucT nepeyrBepxaeHusi pado4eil NporpaMmbl Y4eOHOH TUCHUIIMHBI

PaGouas mporpamma:

onobpena Ha 20.......... /20.......... yueOHbid rof. [Ipotokon Ne ............ 3aceqaHus Kadeapel OT
Qoo P 20.......... T.

BeaYIMM MPETOMABATEIID . . ..t euettee ettt ettt eteeeette e et e e aeeeeaaeeeaneeeenaeens

0 71 00 141131 {01 ) PP
omobpena Ha 20......... /20.....o.nn. yueOHbId rof. [Ipotokom Ne ........... 3acenaHus Kadeapol
OT Wevrnaenn 1 20......... r.

2753187110707 18018 1(0)i 621 T2 {11

0 71 00 T4 11531 {01 )
omobpena Ha 20......... /20.......... yueOHbIi Tof. [Iporokon Ne ........... 3acenaHus Kadeapol
OT Wevrnaenn 1 20......... r.

Benymuh IPETOMABATEIIB. . ...ttt ettt et ettt et et et et et e e et et e aaeeaes

0 71 80 14111 (0T ) P
onobpena Ha 20......... /20........... yaeOHbIi rof. [IpoTtokon Ne ........... 3acenanus Kadenpsl
OT Cevvvennn D e 20......... T.

BenyImuh IPETOMABATEIIB. . ...ttt ettt et et e e e e e et et e et et e aaeeaes

721 30 - 1011531 (010 2 SO
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