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1 HOACHUTEJBHAA 3AIIMCKA

1.1 Heapb aucuumiInHbl: GopMUpOBaHUE KOMIETEHIIMN B 00J1acTH (U3UKO-XUMHYECKUX
METO/I0B aHAJIN3A.

1.2 MecTo aucuuninubl B cTpykrype OOIL:

Huctumumna «CoBpeMeHHbIe (PU3UKO-XUMHUYECKHUE METO/Ibl aHAJIN3a» OTHOCUTCS K JTUC-
MUIUVIMHAM TPEIMETHOTO MOIYJS Mo Npodmio «XuMUsS» 4acTtd, GopMUPYyeMON y4aCTHHUKAMHU
oOpa3oBaTenbHbBIX OTHOIICHUH, 6110ka b1 (51.B.02.06).

Teopernueckyro 0a3y AMCHUIIMHBI IPEICTABIAET paHee U3yuyeHHas TUCUUIUIMHA «AHa-
JUTAYECKAsT XUMHUS.

1. 3 IucuuniuHa HanpagsJieHa Ha popMupoBaHue ciaeAyOmMX KomnereHnuii: YK-8,
[1K-2:

- YK-8. CnocobeH co31aBaTh U MOJJEPKUBATH B MOBCEAHEBHON KU3HU U B MPOGECcCcHo-
HAJIbHOM JIESTEIbHOCTH O€30I1aCHbIE YCIOBUS KU3HEAECATENILHOCTH JJIsl COXPAHEHUS IPUPOIHOMN
cpenbl, obecriedeH sl YCTOMYUBOTO pa3BUTHs OOIECTBA, B TOM YMCIIE MPU YTPO3€ U BOZHUKHO-
BEHUH YPE3BBIYAHBIX CUTYallMii 1 BOCHHBIX KOH(IUKTOB, HHAMKATOPAMH JOCTH)KEHUS KOTO-
poii sBJISIETCSA:

e YK-8.2. OneHuBaer BEpOSTHOCTh BO3HUKHOBEHHSI MOTCHI[MAIBHOW OMACHOCTH B TIO-
BCEIHEBHOW XU3HU U MPOodECCHOHATBHON JESTENbHOCTH U MPUHUMAET MEPHI 0 ee Ipeayrnpe-
KIACHHUIO.

- TIIK-2. CnocoGeH oCymecTBIATh MENarorndeckyro JesiTeIbHOCTh 1O MPO(UIBHBIM
npeaMeTam (JUCHUILTMHAM, MOJIYJISIM) B paMKax MPOrpaMM OCHOBHOTO OOIIEro U CpeaHero 00-
Iero 00pa3oBaHMsl, HHAMKATOPAMH JOCTH)KEHUSI KOTOPOU SIBISIETCS:

o [IK-2.2 IlpumeHseT OCHOBHI TEOPHH (PYyHIAMEHTAIBHBIX U MPHUKIATHBIX Pa3/leJIOB XU-
MUHU (HEOPTaHWYECKOM, aHAIMTUYECKOM, opraHundecko, ¢usmueckoit, xumuun BMC, xumuue-
CKHUX OCHOB OMOJIOTMUECKUX MPOIIECCOB, XUMUYECKOW TEXHOJOTHH) JUIS PEIICHUs TeopeThude-
CKHX M NMPAKTUYECKUX 33]1a4.

1.4 TlepevyeHb IUIAHMPYEMBIX pe3yJbTaTOB 00y4yeHusi. B pe3ynbrare u3ydyeHus Iuc-
[UTUTAHBI CTYIEHT JOJDKEH

- 3HATh:

® OCHOBBI KOJIMYECTBEHHOT'0 aHAJIN3a COEIMHEHU;

® OCHOBHBIE COBPEMEHHBIE METO/IbI UCCIIEI0BAHNS BEIIECTB;

® METO/bl M CIIOCOOBI 00pabOTKK MHPOPMAIIUHU PE3YIHTATOB XUMUYECKOIO IKCIEPUMEH-
Ta, Pe3yJIbTaTOB HAOIIOIEHUI U U3MEPEHUI;

¢ MH()OPMAIIMOHHBIE UICTOUHUKHU CIIPAaBOYHOI'0, HAYYHOT'0, HOPMAaTUBHOTO XapaKTepa,

® CTaHJAapPTHbIE METO/bl MOTY4YEHUs, UACHTU(PHUKAIMN U UCCIIE0BaHUS CBOMCTB BELIECTB
U MaTepuasoB, paBuiia 00paboTKU 1 0pOpMIIEHHS pe3yabTaToB paboThl, HOpMbI Th;

- YMeTh:

® BHIOMpATh METO/Ibl JUArHOCTUKH BEILECTB U MaTepHallOB, MPOBOAUTH CTAHAAPTHbIE U3-
MepeHHUS;

e 00pabaTeIBaTh, AHATM3UPOBATH U 0000IIATH PE3yAbTAThl HAOIIOACHNUN 1 N3MEPEHUH;

® CTaBUTh SKCIIEPUMEHT, aHAJIM3UPOBATh U OLIEHUBATh Ja0OpaTOPHbIE UCCIIEAOBAHUS,

® IPUMEHATHh OCHOBBI U OCOOEHHOCTH TPABUJI TEXHUKU O€30MaCHOCTH MPH MPOBEICHUH
XUMHYECKOT0 IKCIIEPUMEHTA;

- BJIa/1eTh:

e 0a30BBIMU HaBBIKAMU MPOBEIECHUS XUMUYECKOTO 3KCIIEpUMEHTa 1 0(OPMIIEHUS €ro pe-
3yJIbTATOB;

e HaBBIKaMHU IJIAHUPOBAHUS, AaHATIU3A;

® HaBBIKAMM JIeJIaTh 3aKJIIOYEHHUS M BBIBOJBI MO pe3yjbTaTaM aHalld3a JIUTEpaTypHbIX
JTAHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX PadoT;

® HaBBIKAMHM CHCTEMAaTH3HUPOBATh W AHAIM3UPOBATH PE3YIbTAThl XUMUYECKUX 3KCIEpH-
MEHTOB, HAOJIIOJCHUH, N3MEPEHUH.
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1.5 O6mas TpynoeMkocTh JucHUIINHBI «CoBpeMeHHbIe (PH3HMKO-XUMHUYECKHEe MeTO-
AbI aHAJM3a» COCTABIISIET 2 3aueTHbIC equHuIlbl (qanee — 3E) (72 gaca).
[Iporpamma npenycMaTpuBaeT U3y4eHHE MaTepraja Ha JICKIUIX U JaOOpaTOPHBIX 3aHs-
tusx. [IpemycMoTpeHa camocrositenbHas padoTa CTYICHTOB MO TeMaM u pasjaenam. IIpoBepka
3HAHWH OCYIIECTBIIETCS (PPOHTAIBHO, HHANBUYAJIBHO.

1.6 O0beM AUCUMIIMHBI U BU/IbI Y4eOHOI JeATeIbHOCTH

O0beM JUCUMIITIMHBI M BUJIBI Y4€0HOM 1eATeJIbHOCTH

Bun yueOHo# padoThl Bcero yacos Cemectp 9
OO0m1ast TpyA0EMKOCTh 72 72
AyIuTOpHBIE 3aHATHS 42 42
Jlexuun 18 18
JlaGopaTopHbie pabOThI 24 24
CamocrosiTenpHas pabora 30 30
Bug uTOoroBoro KOHTpOIIA: 3a4€T

2 YYEBHO-TEMATHYECKOE IINTAHUPOBAHUE

YueOHO-TeMaTH4YecKHii I1aH (ouHast popma o0OyUueHHs )

AyIuTOpHBIE 3aHATHS Camocros-
Ne Hauvenosanue Beero JlabopaTopHble | TejbHast
TeM (pa3aesioB) yacoB | Jlekuun SAHSITHS paGora
1 DIeKTPOXMMHUYECKHE METOAbI AaHAJIM- 24 6 8 10
3a
1.1 | DnekTpoXMMHYECKHE METObI aHAIHM3a 12 6 - 6
1.2 | IToTeHITMOMETPHUUECKOE TUTPOBAHHE. 6 - 4 2
Ornpezenienne XJI0poOBOJAOPOIHON 1
OOpPHOI KHCIIOT B X CMECH
1.3 | KoHIyKTOMETpHUECKOE TUTPOBAHNE. 6 - 4 2
OmnpeneneHue XJI0pOBOJIOPOTHON U YK-
CYCHOM KHCJIOT
2 Onrnyueckne MeToIbI aHAJIN3A 24 6 8 10
2.1 | OnTtryeckue METO bl aHATHA3A 12 6 - 6
2.2 | ®OTOKOJIOMETPUYECKOE ONpeieTICHHIE 6 - 4 2
VMOHOB JK€Jie3a B TEXHUYECKON CEpHOM
KHCIIOTE
2.3 | doToMeTpHUECKOE OTIPEICTICHHE JKele- 6 - 4 2
3a U HUKETS TIPU UX COBMECTHOM TPH-
CYTCTBUU
3 | XpomaTtorpaduueckne MeToabl aHA- 24 6 8 10
Ju3a
3.1 | Xpomarorpaduueckue METOIbI aHATTN3a 12 6 - 6
3.1 | MonoobmeHHast xpoMaTorpadus. 6 - 4 2
Onpenenenne Menu B pa30aBICHHBIX
pacTBopax Mociie NpeaBapuTeIbHOTO
KOHI[CHTPUPOBAHHUS
3.2 | NonooOMeHHOE pa3/ieNieHue Kene3a u 6 - 4 2
MeaH U UX POTOKOIOPUMETPUUYECKOE
ofpeieNieHne
Htoro 72 18 24 30
HNHuTepakTHBHOE 00yUeHHE MO TUCIHUIINHE
Ne Tema 3ansirust Bun 3a- | ®opma natrepaktuBHoro | Koma-so
HATHUA 3aHATHUSA qacoB




1 | MonoobmenHas xpomaTtorpadus. JIP Pabota B ManbIx rpymnmnax 2
Omnpenenenue Menu B pa30aBIeHHBIX
pacTBopax Iociie npeaBapuTeIbHOTO
KOHIIEHTPUPOBAHUS

2 HNonooOMeHHOE pa3jiesieHHe Keme3a u JIP Pabota B ManbIx rpymnmax 2
Me/IU ¥ UX (POTOKOJIOPUMETPUIECKOE MU
ornpezesieHue

3 | DACKTPOXUMHUECKUE METOIbI JIK [TpocmoTp u 06Cyxe- 2

HUe y4eOHOT0 BUIEO-
¢unbma «HBEepCcHOHHAS
BOJIbTAMIIEPOMETPHUSI»

4 | ABTOMaTHU3aIMs U KOMIIBIOTepU3aIus JIK Jlexnus ¢ ommoOKaMu 2
aHaJM3a

5 | [loTeHuMOMETpHUYECKOE TUTPOBAHUE. JIP PaboTa B MaJsbIx Tpynmnax 2
Ornpenenenue XJI0pOBOAOPOIHON U
OOpHOI KHCJIOT B UX CMECHU

6 | ®OTOKOIOMETPUUYECKOE OTIPEICTICHUE JIP Pabota B ManbIx rpynmnax 2
HMOHOB JK€JIe3a B TEXHUYECKON CEpHOU
KHCIIOTE

7 | ®oToMeTpUUYECKOE OIPEICIICHUE HKelle- JIP PaGora B ManbIx rpynnax 2
3a U HUKEJS MPU UX COBMECTHOM MpHU-
CYTCTBHH

UTOrO 14

3 COIEP)KAHME TEM (PA3JIEJIOB)

1. DaexkTpoxumMmnUYeckne MeTOAbI

DNeKTpoXUMHUECKas SUeKa U ee dNEKTPUUECKUI SKBUBaNICHT. Slueiiku 6e3 >KHUKOCTHO-
IO COCTOSIHMSI ¥ € KUAKUM coenrHeHueM. g ¢y3uplii noreHuan. HIuKaTOpHBIN 3J1€KTpOa U
AJIEKTPOJI CPAaBHEHHMs. ['abBaHMYECKUI DJIEMEHT U DJIEKTPOJIUTHYECKAs sAueiika. PaBHOBecHbIE
AIIEKTPOXMMHUYECKUE cucTembl. HepaBHOBECHBIE 3JE€KTpOXUMHUYECKHe cucTeMbl. Kiaccuduka-
1S DJIEKTPOXUMUYECKUX METOJIOB.

[Torenunometpus. UHauKaTopHbIe 37€KTpOAbI (MeMOpaHHbIe, MeTandeckue). MoHoce-
JeKTUBHbIE IEKTPObl. CeHCUOUIM3UPOBaHHbBIE (aKTHBHPOBAaHHBIE) AJIEKTPOAbl. Mertaminye-
ckue aekTpobl. 3mepenue noreniuana. Monomerpus. Ilorennimomerpuueckoe THUTpOBaHUE.

Kynonomerpus. 3akon dapanes. BapuanTsl KyJoOHOMETpUHU. Y CIIOBUS NPOBENEHUS IPs-
MBIX ¥ KOCBEHHBIX KyJOHOMETpHUYECKUX omnpeneneHuid. [Ipsamas kynonomerpus. Kynonomerpu-
4eCKOE TUTPOBAHUE.

Bonbsramnepomerpuueckue meroabl. Knaccuueckas mnonsporpadus. Ilomsiporpaduue-
ckue MakcuMyMbl. CoBpeMEeHHbIE Pa3sHOBUIAHOCTH Nojsiporpaduu. Ocuuuiorpapuyueckas moss-
porpadus. IlepemenHo-TokoBast noisporpadus. Bombrammepomerpus. AmmnepomMeTpuiecKkoe
TUTpoBaHue. [IpuMeHeHre BONIBTaAMIIEPOMETPUM Ul M3YUYEHUS U OIPENEICHHS] OpraHM4eCKHX
COCTUHEHUN.

Kongykromerpus. DneKTporpaBUMETpHs.

2. OnTnyecKkue METOAbI AHAJIN3A

OCHOBBI KOJIOPUMETPUUECKUX U CIEKTPO(HOTOMETPHUUECKUX METOOB aHaIN3a. 3aKOHBI
byrepa-Jlam6epra-bepa. Momsipublii koagdunuent nornomenus. Ontuyeckasl IIOTHOCTh pac-
TBOpa. BusyanbHble U (OTORIEKTPOKOIOPUMETPUYECKIE METO bl aHanu3a. CrnekTpodoTomer-
pudeckuii Metos aHanuza. [loctpoenne kanuOpoBodHOTO rpaduka. GOTOIIEKTPOKOIOPUMETPHI
u criekTpooTomeTpsl. [IpuMeHeHne KoJIOpUMETPUU U CIEKTPOPOTOMETPHH.

3. Xpomartorpaguyeckue MeTOAbI AHAJIN3A

CymHocts xpomarorpaduu. Kiaccuduxanus xpomartorpaduyeckux METOJOB IO pas-

JUYHBIM TIPU3HAKAM: @) arperaTHOMY COCTOSIHUIO (ha3; 0) MpUpoIe FIEMEHTAPHOTO aKTa; B) CIO-




co0y OTHOCHTENILHOTO NepeMerieH s (pa3; r) HCIoIb3yeMoi anmaparype; 1) el poiecca.

HNonnoo6menHas xpomarorpadus. CymHocts Merona. Monutsl. oHHOOMEHHOE paBHO-
Becre. MeToasl HOHHOOMEHHOM XpomaTorpaduu. Ilpumenenne MOHHOOMEHHOH Xpomarorpa-
bun.

I"a3oBast (ra30KUAKOCTHAS W TazoancopOunoHHas) Xxpomarorpadus. CylmHOCTh MeTO1a
[Tapamerps! yaepxuBanus. Ilapamerpsl pa3zneneHus (CTeNneHb pas3jeieHus, KodpduuueHT pas-
JIEJIEHUs, YUCII0 TEOPETUYECKUX Tapeiok). BinusHue temmeparypsl Ha paszeneHue. IIpakTuka
metoaa. OcoOeHHOCTH POBEACHMSI XpOMaTOrpadupoBaHus.

Kunkocraas xpomarorpadus. Cymuocts metoaa. I[lpumenenue.

4 METOINYECKHE PEKOMEHJALINUHN (YKAZAHUA) AJIAA CTYAEHTOB
1O U3YUYEHUIO JUCHUITJINHBI

Pabouast mporpamMmMa npu3BaHa IIOMOYb CTYACHTaM B OpraHU3AIMN CaMOCTOSTEIBHON pa-
00THI 10 0CBOCHHUIO Kypca «CoBpeMeHHbIe (PU3UKO-XUMUYECKHUE METO bl aHATTU3a.

VYuebHas mporpamMma AMCHUILIMHBI COCTaBJIEHA B CTPOTOM COOTBETCTBUH C y4eOHBIM
iaHoM u coaepsxkanuem OOIN.

Paznen «lIpakTHKyM Mo TUCHUIUIMHE» COAEPKUT IUIaH J1abopaTopHBIX padoT ¢ yKa3aHU-
eM TeM JabopaTOpHBIX PaboOT M CCHUIOK Ha PEKOMEHJOBaHHOE yueOHoe mocodue. [Tomb3ysch
IpeAI0KEHHBIMH Y4eOHBIMH MTOCOOUSMH, CTYyICHTaM HE0OXOIMMO H3YYHUTh COJEPKAHUE PEKO-
MEHJIOBAaHHBIX K BBIITOJHEHHIO JIAOOPATOPHBIX PadOT, B TETPaAH s JJADOPATOPHBIX PabOT OMH-
caTh coJliepKaHue pabOTHI B CIEAYIOIIEM IOPsIKe: TeMa JIAbopaTOpHOW pabOoThI, CYLIIHOCTh M
NPUHIUIT METO/1a, JICKAIIUH B OCHOBE PadOThI, IETH U 337a4H, 000PYI0BaHHE M PEAKTUBBI, X0
BBITIOJTHEHUS PaOOTHI, PE3YJIbTaThl aHAJIHM34a, BBIBOJIBL.

B pasnene «/lugakTiuueckue MaTepualibly MPEACTaBICHBI IPUMEPHI TECTOBBIX 3a/IaHUN U
KOHTPOJIBHBIX Pa0OT, BBIHECEHBI BOIPOCHI U 3aJJaHUsl K CAMOKOHTPOJIIO.

KoHTponbHBIN TecT, BKIIIOYAET BOMPOCHI W 3aJaHUS PA3/EIOB M3y4aeMoro Kypca, 4To
HI03BOJISICT IPOBEPHUTH YPOBEHb YCBOCHUS N3YYEHHOTO MaTepralia B LEJIOM.

B kaxxmgom cemecTpe CTYJIEHTHI BBIOIHSIIOT KOHTPOJIbHBIE PabOThI, KOTOPBIE TPEACTaB-
JIeHbl pacyeTHbIMU 3a7ayaMM. 3a7auul 1Mo00paHbl U3 Pa3HBIX TEM COOTBETCTBYIOLIETO pa3ena.
[Tpy MOATOTOBKE K BBHIMOJHEHHIO KOHTPOJILHOW padoTe CTyIEHTaM CIEAyeT MpOaHaIH3UpOBATh
pelleHre TUIIOBBIX 3a]1a4 U3 3a/1aHuil 11 CAMOKOHTPOJIS, 0 PELICHUSM, BbI3bIBAIOLINM 3aTpy/I-
HEHHE, TIOTYYNUTh KOHCYJIBTAIMIO Y MTPETIO1aBaTels.

OOuwmii ran 1a60paToOpHBIX 3aHATUI odopmiieH B Buae Tabnuubl. Takas ¢popma nmomo-
raeT CTy/ICHTaM OpUEHTHPOBATHCS BO BCEM 00BEME Kypca.

OOmwmii criucok yueOHoH, yueOHO-MEeTOINYECKON 1 HayuyHOU JIUTEpaTyphl IPEICTABIICH B
OTJIENILHOM pa3Jiesie mocoous.

YueOHO-MeTOIHMYECKOE 00ecTIeYeHHEe CAMOCTOATENBbHOM PadoThI CTYAeHTOB MO THCIHILINHE

KoanuecTBo yacos,
Hauwenoanue @ opMbI/BHIBI CAMOCTOSTEILHOI B COOTBETCTBHM €
Ne pasnesa (TemMbl) y4eoHo-
AU CIUTLINHBI pabornl TeMaTHYeCKUM
IJIAHOM
1 DIEKTPOXUMHUYECKNE N3yuenne 0OCHOBHOM JTUTEPATYPHI 10
METO/IbI aHAIN3a W3yueHne JONOTHUTEIBHON TUTEpaTyphI
Odopmienue 1ad00patopHOt pabOTHI
2 Onrtuyeckre METOAbI W3yueHre 0CHOBHOM JINTEpaTyphbl 10
aHam3a W3yueHne JOMOTHUTEIHHOHN JTUTEPaTyphI
Odopmiienne 1abopaTopHOil pabOTHI
3 Xpomarorpadpuueckue W3ydyeHre 0CHOBHOM TUTEpaTyphl 10
METO/bI aHAIN3a W3yueHne JONOTHUTEIBHON TUTEpaTyphI
Odopmienue 1ad00patopHOt pabOTHI
UTOIOo 30




5 HPAKTUKYM 110 JUCHUIIJIMHE

Ili1an JabopaTopHBIX padoT

Kon-Bo
Ne Copnepxanue Jluteparypa 4ACOB
1. | [Torenumomerpuueckoe TUTpoBanue. Onpenenenue xiopo- | [1] c. 296 -299 4
BOJIOPOJIHOM M OOPHOMW KUCIIOT B UX CMECH.
2. | Konpykromerpudeckoe tutpoBanue. Onpenenenue xisopo- | [1] c. 267-269 4
BOJIOPOJIHOW M YKCYCHOM KHCJIOT.
3. | ®OTOKOIOMETPUUYECKOE OTPEICTICHUE 4
VMOHOB JK€JI€3a B TEXHUYECKON CEPHOM KHUCIIOTE
4. | doToMeTpuUecKoe ONpeIeTICHHE JKele3a U HUKEIIS TIPU X 4
COBMECTHOM TIPHUCYTCTBHH
5. | Monoobmennas xpomartorpadus. OnpenencHue Meau B pas- 4
OaBJICHHBIX PACcTBOPAxX MOCIE MPEABAPUTEITHHOTO KOHIICH-
TPUPOBAHUS
6. | MonooOMeHHOE pa3ieiicHUE JKelle3a U MeIU U UX (OTOKO- 4
JIOPUMETPUYIECKOE OTIPEIICIICHNC
UTOoro 24

Jlureparypa

1. Bacunbes, B.Il. Ananutudeckass xumus. JlabopaTopHblil mpakTUKyMm: mocoOue ais By30B /
B.I1. Bacunbes, P.I1. Mopo3zosa, JI.A. Kodepruna; mox pen. B.I1. BacunbeBa. — 2-¢ u3n., mepe-
pab. u mon. — M.: Jlpoda, 2004. — 416 c.

6 IMJAKTUYECKHUE MATEPHUAJIBI VIS KOHTPOJISA (CAMOKOHTPOJISA)

YCBOEHUSA YYEBHOI'O MATEPHAJIA

6.1 OuneHovHbIE Cpeacrea, moxKa3are/iu U KpUTEepun OCHUBAHUA KOMIIeTeHIIM I

HNunexc

KOMITe~ Ouenoynoe | Iloxa3zarenn Kpurepun oueHnBanus
CpeacTBo OLICHUBAHHS c(hpopMHPOBAHHOCTH KOMIIETECHIMI
TeHIHMH
VK-8, Otuer no Huzkuii — He- | cTaBUTCS, €CIM JOMYILIEHbI CYHIIECTBEHHbIE OLINO-
[K-2 naboparop- | yIOBJIETBOPH- | KU (B XOJIe SKCIIEPUMEHTA, B 00bSICHEHHH, B
HOU paboTe | TEIBHO odopmiIeHUN padOTHI, 110 TEXHUKE OE30MTaCHOCTH,
B paboTe ¢ BellecTBaMU U pudopamu), KOTOpbIe
HE UCIPaBJISAIOTCA JIaXKe MO0 yKa3aHUIo Mperno/iaBa-
Tesl.
IToporoBslii — | CTaBUTCS, €CJIN JONYIIEHBI OJJHA-]IBE CYIECTBEH-
YJIOBJIETBOPH- | HbIE OLIMOKH (B X0J€ SKCIIEPUMEHTA, B 00bsICHE-
TEJIBHO HUU, B 0OpMIIEHUU PabOThI, IO TEXHUKE 0e3-

OIIaCHOCTH, B paboTe ¢ BellecTBaMu U npudopa-
MH), KOTOPbIE UCIIPABJISIOTCS C TOMOLIBIO MPEMo-
JlaBaTels.

bazoBwiit — x0-
po1io

a) paboTa BBITIOJTHEHA MTPABIIILHO, O€3 CYIIIEeCTBEH-
HBIX OLIMOOK, CJIeTaHbl BHIBOIBI;

0) IOMYCTUMBI: HEMOJIHOTA MPOBEACHUS WK 0(OpM-
JIEHUs KCIIEPUMEHTA, O/IHA-/IBE HECYIIIECTBEHHbBIE
OLIMOKY B MPOBEJCHUU UM O(POPMIICHUH SKCIIEPHU-
MEHTa, B IIPaBUiIaX pabOThI C BEIIECTBAMH U MPUOO-
pamu

Bricokuii —
OTJINYHO

a) paboTa BBINOJIHEHA [TOJHO, IPaBUIILHO, 03 cylIe-
CTBEHHBIX OIIMOOK, C/IEJIaHbl BBIBOJIBI,
0) SKCHIEPHMEHT OCYIIECTBJICH 10 IUIaHy C yYETOM




TEXHHUKH 0€30MaCHOCTH U MpaBui paboTHI C Bellle-
CTBaMH U NPUOOpaMH; B) UMEIOTCSI OpraHu-
3aI[IOHHBIC HaBBIKH (ITOICPKUBACTCS YHCTOTA Pa-
604ero Mecra u MopsI0K Ha CTOJIE, YKOHOMHO HC-
TIOJTB3YFOTCS] PEAKTUBHI).

Kontponb- | Hu3kuii — He- | JOIyCTHII YHUCIIO OMIKMOOK U HEJJOUETOB IIPEBOCXO-
Has paboTa | YJIOBJIETBOpU- | JAIIEE HOPMY, IPU KOTOPOU MOKET OBITh BHICTAB-
TEIbHO JIeHa OLIEHKA «3»
IToporoBelii — | €ciiu CTYJAEHT NPaBUIbHO BBIIOJIHUII HE MEHEE T10-
YIOBJETBOPHU- | JIOBUHBI paOOTHI WM JOMYCTUI: HE OoJiee ABYX
TEJIBHO rpyOBIX OMMOOK; WK He OoJiee OIHOM IpyOo U
OJIHOI HEerpyOO# OIMOKU M OAHOTO HEA0YETa; UK
He OoJiee IBYX-TpeX HerpyObIX OMMOOK; MU O~
HOM Herpy0oil OIMOKH U TPEeX HEIOYETOB; WU MIPU
OTCYTCTBHH OIIMOOK, HO TIPY HAJIMYUH YETHIPEX-
ISITU HEJJOYETOB.
ba3oBbI1it — | CTYIEHT BBIIOJIHUI pabOTy MOJHOCTBIO, HO AOIY-
XOPpOIIIO CTHJI B HEll: He OoJiee 0JJHOM Herpy0oil ommoOKu u
OJTHOTO HeJloueTa Win He 0oJiee TBYX HEJJOUETOB
Bricoknit  — | paboTta BbInosniHeHa 6e3 om0k, yka3zaHbl BCe pac-
OTJINYHO 4eTHbIe (POPMYITBI, €IMHHIIBI H3MEPEeHHUs, 6e3 OIIu-
OOK BBITIOJIHEHBI MATEMATHUECKHUE PACUETHI
VK-8, Cobecemo- | Huskuit - He3HAHKE MTPOTrPAMMHOTO MaTepHalIa;
[1K-2 BaHUE (HeyIOBIETBO- | - IPHU OTBETE BO3ZHUKAIOT OLITHOKHU;
PHUTEIBHO) - 3aTPYJHEHHUS IpPH BBIIOJIHEHUU MPAKTHYECKUX
pabor.
IToporosslii - YCBOCHUE OCHOBHOI'O MaTe€pHaIa;
(ynoBnerBo- - IIpY OTBETE JOIYCKAKOTCS HETOYHOCTH;
PHUTENBHO) - IPY OTBETE HEOCTATOYHO IPaBUIIbHBIE (HOpMY-
JUPOBKHY;
- HapylLIeHHE MOCJIeI0BaTEIbHOCTH B U3JI0KEHUU
IPOrPaMMHOTI0 MaTE€pHaIa;
- 3aTPY/IHEHUS B BHIIIOJHEHUH MTPAKTUYECKUX 3a]1a-
HUU.
bazoBbiii - 3HAHHWE MTPOTPAMMHOI0 MaTepHana;
(xopo10) - [PaMOTHOE U3JI0XKEHHE, 0€3 CYIIeCTBEHHbIX He-
TOYHOCTEN B OTBETE HA BOIPOC;
- IPaBUJIbHOE IPUMEHEHUE TEOPETUUECKUX 3HA-
HUH;
- BJIaJIeHUe HeOOXOAMMbIMU HaBbIKAMU TPU BBI-
MTOJIHEHUU U MPAKTUYECKUX 3aJ1ad.
Bricokuit - r1y00KO€ M TPOYHOE YCBOCHUE MPOTPAMMHOTO
(oTIM4HO) MaTepuaa;

- MMOJTHBIE, TTOCIIEA0BATEbHBIE, TPAMOTHBIE U JIOTH-
YECKH U3JIaraeMble OTBETHI MPU BUIOM3MECHECHUH
3a/1aHNS;

- CBOOOJTHO CITPABJISIOIINECS C MOCTABICHHBIMU
3aJauaMu, 3HaHUS MaTepuaa,;

- IPaBWJILHO 00OCHOBAHHBIC IPUHSATHIC PEIICHUS;
- BJIAICHUC pa3HOCTOpOHHI/IMI/I HaBBIKAMHU U an/Ie-
MaMMH BBIIIOJIHCHUS HpaKTI/I‘ICCKI/IX pa60T.




6.2 IIpomeskyTOUHASI ATTECTAUSA CTYIEHTOB MO IMCUMUILINHE

IIpoMexyTouHas aTrecTranus SBJISETCS IMPOBEPKOM BCEX 3HAHWI, HAaBBIKOB U YMEHUU
CTYAICHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUCHUS TUCIHUILTHHBI. POPMOI MPOMEKYTOUHOM aT-
TECTALMM 110 JIUCLHUIUIMHE SBIIAETCS 3a4€T.

JUjig oueHuBaHus pe3yJbTaTOB OCBOEHUS TUCLUIUIMHBI IPUMEHSETCS CIENYIOLUE KpUTe-
PHH OLIEHUBAHUS.

Kpurtepun onieHKH cTyeHTa Ha 3a4eTe

CryneHT nonmyckaercs K 3a4eTy, eClu:

a) BBITIOJIHWJI BCE TIPAKTUYECKUE paboThI;

0) 3aIIUTUII UX, OTBETHB HAa KOHTPOJIbHBIE BOIPOCHI 10 TEME MTPAKTUUYECKON pabOTHI.

3ayer mpoXoAUT B YCTHOH popme min B GopMe TECTUPOBAHUS.

OneHka «3a4TEeHO0» BBICTABIISIETCS CTYIEHTY, KOTOPBIN

- IPOYHO YCBOWJI IPEYCMOTPEHHBIN IPOrpaMMHBII MaTepHuall;

- IPaBUJIBHO, apI'YMEHTUPOBAHO OTBETHJI HA BCE BOIIPOCHI, C IPUBEACHUEM IIPUMEPOB;

- TI0Ka3aj riyOOKHe CHCTEMaTU3MPOBAHHBIE 3HAHUS, BJIAJIEET IPUEMaMU PacCyKIEHUS U
COIOCTABJISIET MAaTepHaJl U3 PA3HBIX UCTOYHUKOB: TEOPHUIO CBA3BIBAET C NIPAKTUKOM, APYTUMU Te-
MaMH JIaHHOTO Kypca, IpYIMX U3y4aeMbIX [IPEeIMETOB

- 6e3 o1MOOK BBIIOJIHUI IPAKTUYECKOE 3aJaHuUE.

JIOTIOJIHUTENBHBIM YCIIOBUEM IIOJIYYEHUS OLIEHKH <«3aYT€HO» MOIYT CTaThb XOpOILUE
yCIleXH TPHU BBINOJIHEHUH CAMOCTOSITEIbHOM palboThl, CUCTEMAaTHYeCKas aKTHBHas paboTa Ha
IPAKTUYECKUX 3aHATHUSAX.

OneHka «He 3a4TEeHO0» BBICTABJISIETCS CTYIEHTY, KOTOPBIM HE CMOTI PACKpPbITh OCHOBHOM
Bonpoc aaxe Ha 50%, B oTBeTax Ha Apyrue (JOMOJIHUTEIbHBIE) BOIPOCH! JOIYCTHII CYIIECTBEH-
Hbl€ OIIMOKHM WJIM HE MOXKET OTBETUTh Ha JIOTOJIHUTENbHBIE BOIPOCHI, MPEITI0KEHHbIE MPenoa-
BaresneM. OlLeHuBaeTcsl KayecTBO YCTHOM M IMUCbMEHHOW Peuu, Kak U MPHU BBICTABIEHUM I10JIO-
JKUTEIIBHOM OLIEHKHU.

6.3 Tunosnie KOHTPOJIbHBIC 3a/I1aHUsI WJIKX HHBIC MaTE€pHaAJbI, H006XO)]I/IM])Ie AJIA OICHKH
pe3yabTaToB OCBOCHUSA TUCHUIIJIUHBI

BAPUAHTBI KOHTPOJIBHBIX PABOT
KonTtpoabsnas padora Nel
3ananue 1

1.1. Knaccudukanuss onTHYECKHMX METOJIOB aHaimu3a. MeToabl MOJIEKYJSIPHOTO CIIEK-
TpajgbHOTrO aHanu3a. OCHOBHOW 3aKOH CBETOMNO-TJIOMEHUS. DOTOAIEKTPOKOTIOPUMETPHS: U3Me-
psemas Bemu4rHA, (GaKTOPHI, BIMAIONINE Ha Hee; OOBEKTHl aHAIN3a; KAUeCTBEHHBIH M KOJIHMYe-
CTBEHHBIN aHAIM3; ammapaTypa.

1.2. PaccuuTaiiTe ONTHYECKYIO TJIOTHOCTh pacTBopa (Tabi. 5), copeprKaliero y T ornpe-
nensemoro noHa (z) B 500 (x =0 —4) unu 100 (x =5 — 9) cM3 pacTBOpa, TOMIIMHA MOTIIONIA0-
miero ciost 10 (x =5 — 9) unm 20 (x = 0 — 4) mm. Kakoe yciioBue 3amanusi cieayeT U3Me-HHTh,
94TOOBI ONTHYECKAs MIIOTHOCTh COOTBETCTBOBAIA MAaKCUMalbh-HOW TOYHOCTH M3MEpPEHHUsS Ha MPH-
6ope?

Tabauya 5
MomnsipHBIH KO3QPHUITHEHT
z OmnpexensieMsiit HOH (poTOMETpH- CBETOMOTIOLICHHS v Macca noHa B
uecKuii (e - 1073, am® ‘momb* cm?) B mepecuere pacTBope, 1
peareHT Wil pacTBOPUTEIIb) Ha HOH (Myaxc., HM)
0 Ag" (auTH30H) 30,5 (462) 9 0,020
1 Co?" (1-nutpo30-2-HadToN) 26,5 (317) 8 0,050
2 Fe3* (tmoumonar kanms) 9,8 (485) 7 0,030
3 Cu?* (OKCHXMHOJIHH) 5,2 (410) 6 0,040
4 Cr,07* (Bonia) 1,5 (350) 5 0,080
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5 Cu?*(BostHBIii pacTBOp aMMHaKa) 0,12 (620) 4 0,025
6 Fe(CN)s* 5,0 (610) 3 0,055
7 PO4* (cMech MoIHOaaTa U MeTaBa- 2,5 (400) 2 0,010
HajaTa aMMOHWMS)
8 Ni?* (quMeTHArIHOKCHM) 15,0 (445) 1 0,070
9 MnOy4 (Boaa) 2,4 (528) 0 0,060
3ananme 2

2.1. PedpakromeTpus: CyIIHOCTh METOJa; M3MepsieMasl BeTU4YMHA, (AKTOPbI, BIUSIOLIUE
Ha Hee; OOBEKTHI aHAIM3a; KAYeCTBEHHBIM U KOJUYECTBCHHBIN aHaIW3, rPpalyHpOBOYHBINA Tpa-
¢buK; IPUHIMITHATILHOE YCTPOUCTBO pedpakromerpa.

2.2. Jlnsg MOCTpOCHHS TPAAYMPOBOYHOTO rpaduika MPUTOTOBHIN PACTBOPHI TIIMIIEPUHA
C3HsO3 (mmotHoCTh p = 1,260 r/cM®) B BOZIE, MOKA3aTEN MPETOMIICHHS MOTy4YeHHBIX PACTBOPOB

COCTaBUJIIN:
z 0 1 2 3 4

nlz)o 1,4005 1,4446 1,3756 1,3892 1,4256
z 5 6 7 8 9

n2D° 1,3592 1,3568 1,3523 1,4689 1,4560

[Toctpoiite rpagyrpoBOYHBII rpaduK. BeaucIuTe MaCCOBYIO JOJIIO TIIMIIEPHHA B PACTBOPE C
MOKa3aTeJIeM MPEJIOMIICHUsI, COOTBETCTBYIOIIEM BapuaHTy Z (Tabi. 6).
Tabnuya 6

z 0 1 2 3 4

Op | 1,4005 | 1,4446 | 1,3756 | 1,3892 | 1,4256
z 5 6 7 8 9

Op | 1,3592 | 1,3568 | 1,3523 | 1,4689 | 1,4560

3aganue 3

3.1. [MonsgpumeTpus: CyIIHOCTh METO/A; U3MepsieMasi BeIHMUNHA, (PaKTOPHI, BIUSIONINE HA
Hee; 0OBEKTHl aHaIM3a; KAYeCTBEHHBIM M KOJMYSCTBECHHBIA aHAIMN3; ammmapaTrypa, 0COOCHHOCTb
TpaayupOBKH MIKAIBI MOJISIPUMETPA — cCaXapruMeTpa.

3.2. BeramcnuTe yroja BpamieHUs TUIOCKOCTH MOJIIPU3AIMU PAaCcTBOPA, COJEPIKAIIET0 X T

BeEIIECTBA yA B 100 4% = 0 - 4) 1507051 50
(?$? = 5 — 9) cm® pacrtBopa mNpPHM JUIMHE  TONAPHUMETPHYECKOH  TpyOKH
20 cm (Tabmn. 7).
Tabnuya 7

z BemiectBo X Macca HaBeckH (T)

0 d-T'moko3a 9 55

1 d-BuHHas kucnora 8 1,0

2 |-BuHHas kucinora 7 2,0

3 ACKOpOHHOBAsI KHCIIOTA 6 3,5

4 Padunoza 5 2,5

5 Caxapo3sa 4 1,5

6 WuBepTHBIH caxap 3 4,0

7 CopOur 2 3,0

8 Dpykro3a 1 5,0

9 |-T'myramun 0 6,0

3amanue 4

4.1. ®oTtoMeTpus IUIAMEHU: CYLITHOCTh METO/a; n3MepsieMasi BeInunHa, (GaKkTopbl, BIUSIO-
M€ Ha Hee; OObEKThl aHaJN3a; KaueCTBEHHBIH M KOJMYECTBEHHBIN aHAIU3, TPagyUpOBOYHBIN
rpaduk; anmaparypa.
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4.2. Bomnyto npoby o6bemoM 20 (y=0-4) i 25 (y=5-9) cM® pa36aBuiIM JUCTHILIAPOBAH-
HOI1 BOJOi 10 MeTKU B MepHOii konbe BMectuMocThio 200 (x = 0-4) umu 250 (x =5 -9) cm® u
(doToMeTpUPOBAIHM B TUIAMEHH B TEX )K€ YCIOBHSX, YTO W CTaHIAPTHBIC PACTBOPHI, MPUTOTOB-
nennbie u3 CaCly:

c(Ca?), mr/nm® 5 10 20 30 40
lors., MKA 8 16 24 32 45

[TocTpouTh TPaTyHpOBOUHBIH TpaduK U paccuuTaTh KoHIeHTparmio Ca?* (mr/mm®) B mpu-
POJIHOI BOJE, eciu 3aueHus (POTOTOKA aHATTU3UPYEMOil MpoObI puBeeHbI B Ta0. 8.
Tabauya 8

z 0 1 12| 3 4 5 6 7 8 9
lom, MKA | 9,2 | 14 85| 19 | 15| 26 | 37 | 23 | 40

[ay

3aganue 5

5.1. CymHOCTh METOIOB MPSIMOM M KOCBEHHOH MOTEHIIMOMETPHUH, JIEKTPOIbl CPAaBHEHHUS,
KJIacCH(PUKALUSA NHANKATOPHBIX JIEKTPOJIOB.

5.2. O6ocHy#Te BBIOOP TUTpPAaHTAa M MHIUKATOPHOTO DJIEKTPOJA, IPUBEAUTE KPUBBIC THT-
pOBaHMS B MHTETPAILHON U AU PepeHInaIbHON (OopMax, BEIYMCIUTE MacCy HaBECKH BELIECTBA
(2), ecnu o pe3ynpTaTaM MOTCHIMOMETPUYECKOTO TUTPOBAHUS MaKCUMyM Ha nuddepeHimanb-
HOM KPMBOI THTPOBAHMS COOTBETCTBYET ¥ CM° 106aBIEHHOrO TUTPAHTA C MOJIAPHOH KOHIIEHTpA-
e YKBUBATIEHTA X, MOJB/IM: (Tabu. 9).

Tabnuya 9
z Omnpenemnsiemoe y O6Bvem X KonuenTparus
BEIIECTBO THTpaHTA, TUTpaHTa,
cm® MOJIB/ M3
0 CH3COOH 0 9,20 0 0,0200
1 H2S0,4 1 10,00 1 0,1000
2 HCOOH 2 6,60 2 0,0500
3 H2C204 3 5,00 3 0,2500
4 FeSO4 4 7,05 4 0,0200
5 I2 5 5,55 5 0,00100
6 NaOH 6 8,40 6 0,2000
7 NH4OH 7 7,80 7 0,0100
8 KMnO4 8 4,10 8 0,0550
9 HCI 9 3,70 9 0,1050
3amanue 6
6.1. KoHayKkTOMeTpusi: CyIIHOCTb, IPEUMYILIECTBA U OTPaHUUYEHUS MPSMOM M KOCBEHHOMU
KOHAYKTOMCTPHHU.
6.2. Kakoii Bua nuMeeT KpuBasi THATPOBAHKS B CIIEYIOMUX cucTemax (Tads. 10)?
Tabauya 10
z | Tutpyemoe BelecTBO Tutpant
0 | XsiopoBoaopoaHas KHCJIOTA 'uapoKcu HaTpus
1 | T'unpokcun HaTpus CepHas kuciora
2 | YkcycHasl KUCIIOTa 'uapoKcu HaTpus
3 | Xnopuj Kajapuus Hurpart cepedpa
4 | Xnopun Gapust Cynbdar HaTpus
5 | T'uapokcua aMMOHHS XJIOpOBOAOPOAHASL KUCIOTA
6 | KapOonat Hatpust XJIOpOBOAOPOAHASL KUCIOTA
7 | MonoyHasi KHCJIOTa 'unpokcun Kajaus
8 | CMech THOPOKCHIOB HATPHUS M aMMOHUsI | XJIOpOBOJOPOIHASI KHCIIOTA
9 | CMech TMOPOKCHIOB HATPHS M KaJIHsl XJI0pOBOAOPOHAsL KUCIOTA




MEXaHU3MYy Pa3JieIeHus, ClI0oco0y pa3/eneHusl, annapaTypHoMy 0(hOpMIICHHIO.

y3JI0B ra30BOro xpomartorpada.

Tpanueii sxuBanenta 0,05000 momns/mm? (Tabm. 12).

3amanmue 7

12

7.1. CymHOCTh XpoMaTorpaguueckux METOAOB pa3/eieHHs cMecel, Kiaccupukauus 1o

7.2. KadecTBEHHBIN M KOJWYECTBEHHBIH aHAIM3 IIPH XpoMaTorpagupoBaHuy B KOJIOHKE U
HAa IJIOCKOCTH.

3amanue 8

8.1. I'azoBast xpomarorpadusi: OOBEKThl aHalIM3a, MOABM)KHBIC M HEIMOJBIKHBIE (Dasbl,
xpomaTtorpaduueckre KOJOHKH, OCHOBHBIC THITBI JETEKTOPOB, CXe€Ma M Ha3HAYEHUE OCHOBHBIX

8.2. MeTtogoM HOPMUPOBAHUS TUIOMIACH pacCUMTAalTe MAacCOBBIC JOIH CIUPTOB B CMECH,
€CIIM U3BECTHBI IUIomaau (MM2) XpoMaTorpaguyeckix mIkoB (Tabum. 11).

3aganue 9

z CyHsO C3H,0 C4HgO z CoHs0 C3H;0 C4HgO
H H H H H H

0 110 185 42 5 125 90 41

1 50 45 25 6 45 42 55

2 190 85 108 7 352 95 126

3 220 420 82 8 255 80 154

4 140 50 45 9 170 50 115

9.1. CymHocTh HOHOOOMEHHOM XpoMaTorpaduu.
9.2. IlpuBenuTe peakLnI0O MOHHOIO OOMEHa M paccuMTaiiTe coiep)kaHue BeliecTBa (y) B
pacTBope, MPOIYIIEHHOTO Yepe3 aHHOHOOOMeHHUK (Z = 0 — 4) uim KaTHOHOOOMEHHHUK (Z = 5 —
9), ecllu Ha TUTPOBAHHE JJII0ATA 3aTPAUYEHO X CM° KMCIOTHI MIIM OCHOBAHMS C MOJIAPHOI KOHIIEH-

y | BemectBo | x O6bem y | BemectBo x O6bem
TUTpaHTA, TUTpaHTa, cM®
cm®
0 NaCl 4 11,50 5 Li>SO4 9 10,00
1 NaNOs 3 12,20 6| (NH4)2S04 8 7,05
2 K2SO4 2 5,20 7 KCI 7 8,20
3 KI 1 7,80 8 NH4CI 6 11,20
4 KCI 0 5,50 9 LiCl 5 8,80

6OTLI, CXCMbI HpI/I60pOB, pacyCThlI, Ta6J'II/II_U>I C pe3yJibTaTaMUu I/I3MepeHHI>'I, BBIBOJI.

Tabauya 11

Tabnuya 12

TPEBOBAHHUS K ®OPME OTYETA 110 IABOPATOPHOM PABOTE
®opma oryera. OTUET JOHKEH COJCPKATh Ha3BaHUE, 1IeNIb pabOThI, OMMMCAHUE X0/1a Pa-

BOITPOCHI K COBECE/IOBAHUIO

doToMeTpUYeCKHE METObI AHAJIN3A
1. MonekynspHO0-aOCOpOIIMOHHBIE METOIBI
2. 3akoH byrepa - Jlambepra - bepa

3. MonepHsblit K03 GUIMEHT MOTOLCHUS

4. CrnexTpbl OTJIOMIEHUS

5. CnocoOslI onpeieneHns: KOHIIEHTPAIUH

6. YcioBust 00pa3oBaHMs OKpPAIICHHBIX COeIMHEHUN
Camonposepka: [3]- c.179-206
Bonpocul u ynpasicnenus: 1, 5, 8, 9, 14, 17, 30, 32
3aoauu: 3(2), 6(1), 24(1)

Pexomenoyemasn numepamypa: [2]- ¢.71-91, [6]- ¢.267-273, [12]- ¢.305-317.
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CrnekTpockonuyeckne MeToabl

1. DneKTpOMarHUTHOE U3IYYEHHE U €r0 B3aMO/ICHCTBHE C BEIIECTBOM

2. Knaccudukanus onTHYecKuX METO/IOB aHAIIN3a

3. OCHOBBI TEOPHH ATOMHBIX U MOJIEKYJISIPHBIX CIIEKTPOB

4. OCHOBHBIE y3JIbI CIEKTPAIBHBIX TPUOOPOB

Camonposepka: [3]- c. 206-209

Bonpocul u ynpasicnenus: 1, 3, 4, 7

3adauu: 4

Pexomenoyeman numepamypa: [2]- ¢.10-12; 21-32; 66-68; 55-60, [6]- c.198-222, [12]-
¢.303-307

IMHCCHOHHBIN CNIEKTPAJIbLHBIN aHAIN3

1. CriekTpaibHbIE TEPMBI

2. VIHTEeHCHBHOCTb CIIEKTPAIbHBIX JIUHUH

3. KauecTBeHHBIN CIIEKTpaIbHbIA aHAIU3

4. KonuuecTBEHHBIN ClIEKTpaIbHbIN aHATIN3

Camonposepka: [3]- c. 167-179

Bonpocul u ynpasicnenus: 2, 3, 4, 9, 11, 28, 30, 32

3aoauu: 1(1), 6, 23

Pexomenoyemasn numepamypa:[2]- c.12-20; 33-49; 92-98, [6]- ¢.223-249.

JlroMuHecHeHTHBIN aHAJIN3

1. CnexTpsl TFOMUHECIICHITUN

2. DHepreTUYecKuil U KBAHTOBBIN BBIXO/IbI JIIOMUHECIEHIIUN

3. TylieHue TIOMUHECIICHIIUN

4. Bo3OyxxzieHue u peructpaiys CBeueHus: Ipu KaueCTBEHHOM U KOJIMYECTBEHHOM XH-
MHYECKOM JTIOMUHECIICHTHOM aHAJIN3€

5. KauecTBEeHHBIN JTIOMUHECLICHTHBINA aHAIN3

6. KonnyecTBeHHBIH JIIOMUHECIIEHTHBIN aHAJIN3

Camonposepka: [3]- c.214 -225

Bonpocul u ynpasicnenus: 4,5, 6, 7, 8, 17

3aoauu: 1, 10

Pexomenoyemasn numepamypa: [2]- ¢.98-110, [6]- ¢.297-315, [12]- ¢.356-357.
Peppakromerpus. Unreppepomerpus. [loasspumerpus

1. Pedpakromerpus

2. Hurepdepomerpus

3. Tonspumerpus

Camonposepka:

Bonpocwi u ynpascnuenust:

3aoauu:

Pexomenoyeman numepamypa: [2] - ¢.142-155, [12]- ¢.370-381.

BBenenue B djieKTpoxumMu4eckue MeTo/ibl. [loTeHniuomerpust
1. Peakius B SiUCHKH.
2. ITHAMKaTOPHBIN AIIEKTPOJT ¥ DIIEKTPO]] CPAaBHEHHUSI.
3. Knaccudukanus 31eKTpoOXUMHUYECKIX METOJIOB.
5. Ilorenumomerpus.
a) CxeMa yCTaHOBKH IS TOTCHIIMOMETPUICCKUX U3MEPEHUH.
0) [Ipstmast mOTEHITMOMETPHSL.
B) [loTeHIIMOMETpHUYIECKOE TUTPOBAHUE.
Camonposepka: [3]- c.243-256
Bonpocul u ynpasicnenus: 1, 3,7, 13, 18, 23, 25
3aoauu: 3, 15
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Pexomenoyeman numepamypa: [2]-c.179-210, [6]-c.120-147, [12]-c.446-454.

DileKTporpaBuMerpudeckuii anaaus. Kyionomerpus

1. O61mas XxapakTepuCTHKA IEKTPOIUTHUECKOTO OCAXICHUS B aHAIHU3E

2. 3HaueHue HaNpsHKEHUS PU IEKTPOIUTHUECKOM BbIIEJIEHUHM METAJIOB.
XuMuyeckasi U KOHLIEHTPALMOHHAs MOJSpU3aLusl.

3. HanpsikeHue pasiiosKeHus U MepeHanpsKeHue

4. DIeKTPOJIU3 HA PTYTHOM 3JIEKTPOJIE

5. BHYTpeHHBII 3JIEKTpOIn3

6. DIEKTPOrpaBUMETPUUECKOE pa3JieieHHe

8. YcioBus npoBeeHUs IPSAMBIX U KOCBEHHBIX KYJIOHOMETPUYECKUX ONPEECICHUM.

9. Ilpsimas KyJIOHOMETpHUsI

10. KynoHnoMerpuieckoe TUTPOBAHHE

Camonposepka: [3]- c. 267-276

Bonpocul u ynpasicnenus: 13, 14, 16, 19, 22, 27

3a0auu: 1,5, 17(1)

Pexomenoyeman numepamypa: [2]-c.160-178, [6]-¢.90-95, [12]-c.457-464.
IMoasiporpadgusi 1 aMmnepoMeTpuYecKoe TUTPOBAHNUE

1. Kimaccuueckas nomnsiporpadus

2. Knaccuueckas nojsporpamma

3. Cxema nomsiporpaudecKoil yCTaHOBKH

4. Ipsimas monsiporpadust

5. KonnaecTBeHHBIH MOsiporpaguuecKuii ananms

6. Iuddepenumanbruas moasporpadus

7. KpuBble aMIiepOMETpHYECKOTO TUTPOBAHUS

Camonposepka: [3]- c. 256-267

Bonpocul u ynpasicnenus: 3,5, 7, 13, 22

3aoauu: 3, 15

Pexomenoyeman numepamypa: [2]- ¢.211-220; 225-226, [6]- ¢.158-186, [12]- c.466-

476.

HNuBepcuoHHasi BOJAbTaMIIEPOMETPUSA

1. Cymnocts UB-mMetona.

2. Anmaparypa.

3. @akTopHl, BAUSIONINE HA TIOJI0KEeHUE, (OPMY U BEIMYNHY aHATUTUYECKOTO CUTHANA B
Mmetoae 1B.

4. Crioco6b! onpeieneHust KOHIeHTpauuit B merojie MB.

Camonposepka:

Bonpocul u ynpasicnenus.

1. Kak ycTpoeHa anekTpoxuMmuueckas sueiika B metoqe 1M1B?

2. Yro sBiIsIeTCS aHAIMTUYECKUM CUTHAIOM B MeToze B?

3. Kakoii 3aBUCHMOCTBIO XapaKTepU3yeTCsl B3aUMOCBSI3b Mex 1y [aoT C?

4. Kakoil tnana3oH KOHLUEHTpaui cieayeT Oparh, 4TOObI IPU MOCTPOCHUH TPATYHUPO-

BOYHOT'O TpaduKa CoXpaHsuiach IpSIMOJIMHEWHAs 3aBUCUMOCTh?

5. HpI/I MMOMOIIHU KaKOIro COOTHOMCHUA MOKHO IMPOBCPUTH MMPAMYIO IPONTOPIHUOHAJIb-

HYI0 3aBUCUMOCTb [0T C B mmpokoM narepsaie C.

6. HCpC‘II/ICJ'II/ITC (I)aKTOpLI OKa3bIBAOMIUEC BIIMAHUC HAa BSJIMUUHY daHAJIUTHYCCKOI'O0 CUT-

Haia B meToze VB.

7. I/I306pa31/ITC BOJIbTaAaMIICPOMCTPHUICCKUC KPHUBBIC ITPU OMIPCACIICHUU KOMIIOHCHTOB I10

MeTOy 100aBOK.

Pexomenoyeman numepamypa: [2]-c.223, [6]-c.181-183.
Konaykromerpus
1. Dnektpuyeckas IPOBOJUMOCTb PACTBOPOB.
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2. Cxema yCTaHOBKH ISl ONIPEACICHHS MICKTPHUECKON TPOBOTUMOCTH.

3. IIpsmMast KOHIYKTOMETpHSI.

4. KOHIyKTOMETPUYECKOE THTPOBAHUE.

Camonposepka: [3]- c. 233-242

Bonpocul u ynpasicnenus: 1,2, 4,7, 11

3aoauu: 3,5

Pexomenoyeman numepamypa: [2]-c.231-245, [6]-c.151-155; 195, [12]-c.481-493.

BOITPOCBHI K 3AYETY

1. MounexynsapHo-aOCcOpOLMOHHBIE METO/bl. ANNaparypa MIpUMeHseMas B KOJIOPUMET-
pPHH U CTIEKTPO(HOTOMETPHH.

2. 3akon byrepa-JlambepTa-bepa.

3. Momnstpusiii k03¢ dunuent nornomeHus. CrieKTpbl MOTIOUICHHUS.

4. BuzyanpHas KOJIOpUMETpHsS (METOIbl: CTaHAAPTHBIX CEPUH, KOJIOPUMETPUYECKOTO
TUTPOBAHMUS, YPAaBHUBaHUS, pa30aBICHNS).

5. OcHOBHBIE METO/BI KOJIOPUMETPUUECKUX ONPEAEICHUN: IPayHpOBOYHOIO rpaduka,
MOJIIPHOTO KO3(h(pHUIIMEHTA MOTIIOMICHHUS, J00aBOK).

6. Juddpepenumnanbuas poromerpus. DoOTOMETPUIECKOE M CIIEKTPOPOTOMETPUIECKOE
TUTPOBAHHE.

7. llpuuuHbl OTKJIOHEHHs OT 3akoHa byrepa-JlamGepra-bepa (BnusHHE NpPOYHOCTH
KOMIUIEKCHBIX COCIMHEHHU, TIOCTOPOHHHUX KOMILIeKCooOpasyronmx nonoB, pH). 3akoH amau-
TUBHOCTH ONTUYECKHX IJIOTHOCTEH.

8. DneKkTpoMarHMTHOE M3JIy4yeHHE U €ro B3auMoJIeHCcTBHE ¢ BemecTBOM. OCHOBBI T€O-
PHM ATOMHBIX U MOJICKYJISIPHBIX CIIEKTPOB.

9. Kiaccudukamnusi onTHYECKHX METONOB aHanu3a. OCHOBHBIC Y3JIbI CHEKTPaTbHBIX
pUOOPOB.

10. CnexTpaibHbIE TEPMBI.

11. VHTeHCHBHOCTb CHEKTpalbHbIX JUHUI. KauecTBeHHBIN CIeKTpabHBIN aHAIH3.

12. KonuyecTBeHHBIN U MOIYKOJIHMYECTBEHHBINA CIIEKTPAIbHBIA aHAIN3.

13. dotorpaduueckue METOAbI KOJIMYECTBEHHOTO CIEKTPAIbHOIO aHAU3a: TPEX ITAJIO-
HOB, TIOCTOSIHHOTO TpaduKa MepeBOJHOTO MHOKHTEIIS, METOT J00ABOK.

14. AtomHO-aGcopOLMOHHBIN aHanu3. POTOMETpHS IUTaMEHH.

15. Cnexrtpsl momuHecteHny. 3akoH Ctokca-Jlommernts.

16. Dnepreruyeckuii ¥ KBaHTOBBIA BBIXO/IbI JJIOMMHECIIEHIIUU. TyIlIeHUE JTFOMUHECIICH-
ITUH.

17. KauecTBeHHBIH U KOJIMYECTBEHHBIN JTIOMHUHECHEHTHBIN aHanu3. Bo30OyxaeHue u pe-
THCTPAIUs CIIEKTPOB MPH XUMUYECKOM JIFOMUHECIIEHTHOM aHaJIH3e.

18. PedpakTomerpus.

19. MuTepdepomerpus.

20. ITonsspumerpusi.

21. PacmpenerneHue BemecTBa MexXIy nByMs ¢azamu. KoHcTaHTa U K03 PUIMEHT pac-
npeneneHust. KoHcTanTa sKCTpakiuy.

22. OCHOBHBIC KOJHMYECTBCHHBIC XApPAKTEPUCTHKH SKCTPAKIWHU (CTENEHb HW3BIICUCHUS,
(baxTop U3BJICUECHUS).

23. Kiaccudukaiys SKCTpaKIIMOHHBIX CHCTEM. DKCTPAKIIHOHHBIE XEITaTHBIE CHCTEMBI.

24. DnekTpoxuMHYecKas syerka.

25. VHIuKaTOPHBIH 3JIEKTPO M AJIEKTPO]] CPAaBHEHUSI.

26. Ilpsimast m KOocBeHHas moTeHIieoMeTpus. CxemMa yCTaHOBKM JUIsS MOTEHLIEOMETpUYe-
CKUX U3MEPEHUH.

27. OOmias xapaKTepUCTHKA ANEKTPOIUTUIECKOTO OCAXKICHHS B aHATTU3E.

28. 3HaveHWe HAIPSDKEHUS MPH SJICKTPOJUTHYECKOM BBIICIICHUH METAIIOB. XHMHYeE-
CKasi M KOHIIEHTPALMOHHAs TOJISIPU3aLUs, HAaPsHKEHUE Pa3IoKEHUS U IIepeHaIpsKEHHe.
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29. DneKTporpaBUMETpUUECKOE pa3zeieHue. BHyTpeHHuil 31eKTpous3.

30. 3axonsr Papanes. YCIoBHS NMPOBEAEHHUS NPSIMBIX U KOCBEHHBIX KYJIOHOMETpHYE-
CKMX onpeneneHui. KyloHomepsl.

31. Ilpsimas xynoHomerpus. KynoHomerpudyeckoe THTpOBaHHUE.

32. Knaccuueckas mossiporpadusi. YpaBHeHHE HOISporpaduyeckoil BOTHBI. XapakTe-
PHCTHKA MOJSIPOTPAMMBI.

33. Cxema nonsiporpaduueckoi ycranoBkd. IIpsamas nomsiporpadus. duddepenmans-
Hast HoJsIporpadus.

34. KonnvecTBeHHBIN nossiporpaduyeckuii ananus (METobl IPagyupOBOYHOTO rpadu-
Ka, CTAHJAPTHBIX PaCTBOPOB, 100aBOK). AMIIEPOMETPUYECKOE THTPOBAHUE

35. Mertona HHBEPCHOHHASBOIBTAMIIEPOMETPHH.

36. Konpykromerpus. Cxema yCTaHOBKHM JJIsI ONPENCIICHHUS SJICKTPUYECKOW IPOBOIU-
MOCTH.

37. IIpsamas konaykromerpus. KoHIyKTOMETpHYECKOE TUTPOBAHUE.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT A, UCITIOJIB3YEMbBIX
B NTPOLIECCE OBYYEHUA

HNudopmanuoHHbIe TEXHOJOTHU — 00y4eHHE B 3JIEKTPOHHOM 00pa3oBaTenbHOM cpeie ¢
LEJIBI0 PACIIMPEHHUsl J10CTyNa K 00pa3oBaTeIbHBIM pecypcaM, yBEJIMYEHHUs KOHTAKTHOI'O B3au-
MOJICHCTBHUS C TpenoaBaTeieM, NOCTPOCHHUS WHINBHIYyaIbHBIX TPAEKTOPUH MOATOTOBKHU, 00b-
€KTUBHOI'O KOHTPOJII U MOHUTOPUHIA 3HAHUH CTYJIEHTOB.

B o6pa3zoBarenpHOM mpoliecce Mo TUCIHUILIMHE UCIOIB3YIOTCS Ceyromue HHPOopMaIu-
OHHbBIE€  TEXHOJIOTHM, SBJISIOIIMECS  KOMIOHEHTaMH  OJIEKTPOHHOH  MH(OPMALMOHHO-
obpazoBarenbHoi cpeabl BITIY:

e Cucrema 3nekTpoHHoro ooydenuss ®I'bOY BO «bI'TIY »;

e DJIeKTPOHHbIE OUOIMOTEUHbIE CUCTEMBI;

e MylbTUMEANITHOE COITPOBOKICHUE JIEKIIUN U TPAKTUYECKHUX 3aHITHH.

8 OCOBEHHOCTH U3YYEHUA JUCHUIITINHBI UHBAJIMIAMU U JINLHAMU
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31OPOBbSA

HpI/I O6y116HI/II/I JiI[ ¢ OrpaHUYCHHBIMU BO3MOKHOCTSAMU 310POBbs IMPUMCHAIOTCA ajall-
TUBHBIE 00pa30BaTENIbHBIE TEXHOJIOTUU B COOTBETCTBHHU C YCIIOBUSIMHM, U3JI0)KEHHBIMH B pasziese
«OCc0OEHHOCTH peanu3alny 00pa30BaTeIbHONU MPOrpamMMbl /11l UHBAJUAOB M JIUI] C OTPaHUYEH-
HBIMH BO3MOKHOCTSIMH 3/I0POBbsS» OCHOBHOH 00pa30BaTEeNIbHOM MpOrpaMMsbl (HMCHOIb30BAHUE
CIiICaJIbHBIX y‘~IG6HI)IX nocoouii u JUIAKTHYCCKUX MAaTCPHUAJIOB, CIICHHUAIBHBIX TCXHUYCCKHUX
CpeACTB O0Y4YEHHUsI KOJUIEKTUBHOTO M MHIUBHUIYAJIbHOIO IOJIb30BaHMS, NPEIOCTABICHUE YCIyT
accucTeHTa (IOMOIIHHUKA), OKA3bIBAIOIIETO OOYYAIOIIMMCS HEOOXOIUMYIO0 TEXHHYECKYIO ITO-
MOIIb U T. I1.) ¢ Y4ETOM HHAMBHIyaTbHBIX 0COOEHHOCTEH 00yUaromuxcsl.

9 CIIMCOK JIMTEPATYPbBI U THOOPMAIIMOHHBIX PECYPCOB

9.1 JIutepartypa
OcHoBHas JuTepaTypa

1. OcHoBbl anamutudeckod xumuu. B 2 1. T. 1 : y4e6./u1a CTya. yIpexJACHUN BBICIIL
npod. obpazosanus / [T.A.bonemioBa u np.] ; mox pea. KO.A.3omoroBa. — Se u3z., crep. — M. :
Wznatenbckuii neHTp «Akagemusi»,2002. — 384 c. (33 7k3)

2. OcHoBbl aHayMTHYecKor Xumun. B 2 1. T. 2 : y4e0./u1a CTy[. YIpEkJTCHUHA BBICIIL.
npod. oopazosanus / [T.A.bonbmosa u ap.] ; nox pea. KO.A.3omoroBa. — Se u3z., crep. — M. :
W3natenbekuii meHTp «Akanemus», 2002. — 494 c. (34 3k3)

3. Anamutnueckas xumus. JlabopaTopHbI MpakTUKyM : ydeO.mocobue it By3oB / B.
I1. Bacwibes, P. I1. Mopo3sosa, JI. A. Kouepruna; mox pex. B. I1. BacwibeBa. — 3-e u3j., crep. —
M. : JIpoda, 2006. — 414 c. (29 3k3)

4. AHanuTHueckas XUMUS : yueOHUK as cTyl. By30B. B 2 xu. / B. I1. BacunbeB. —5-e
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u3f., crep. — M. : Ipoda.Kn.1 : Turpumerpuyeckre u rpaBUMETPUUYECKUI METOJbI aHAJIN3A. —
2005. — 438 c. (28 7K3)

5. AnanutHueckast XuMuUsi: yueOHMK 111 cTyq. By3oB / B. I1. BacunbeB. — 4-e u3z., crep.
— M. : TIpocserienue, 2004. Ku. 2 : ®u3nko-xuMu4ecKue MeTo bl aHam3a. — 383 c. (28 3k3)

6. Xaputonos, l0.A. Ananutnueckas xumus (ananutuka).B 2 xu./ FO. A. XapuTtoHos. —
M.: Beicm. mik., 2001. — Ku. 1. O6mue Teopernueckne ocHOBBI. KadecTBeHHbIN aHanu3. — 614 c.
(29 ax3)

9.2 ba3bl JaHHBIX U HH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI

1. ®enepanbHbiii mopran «Poccuiickoe oopasoBanue» - http://www.edu.ru.

2. Tlopran HaydHOU 31eKTPOHHOMN O6ubmnoTeku - http://elibrary.ru/defaultx.asp.

3. Caiit o xumum - http://www.xumuk.ru/ - 3gecs MOXXHO HaiiTH HH(OPMAIIHMIO 110 pa3-
JUYHBIM paszenaM Xxumuu. MaTepdeiic B BBICIICH CTENICHH APYKECTBEHHBIN, MPSMO C TJIaBHOU
CTpPaHUIIBI TIOCTYITHA ObICTpast HABUTALUS MO0 « XMMHYECKON SHIIMKIIOTICTUN.

4, TlomynspHas OMOINOTEKAa XUMUYECKUX DJIEMEHTOB -
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

5. DnekTtponHas 6ubnmoreka mo xumuu MI'Y http://www.chem.msu.su/rus/elibrary/

9.3 D/1eKTPOHHO-0UOIHOTEYHbIE PecyPChl

1. Polpred.com O630p CMU/Cnpasounuk http:// polpred.com/news.
2. OBC «Opaiit» https://urait.ru/.

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jliig ipoBeieHus 3aHATUN JIEKIIMOHHOTO U CEMHUHAPCKOI0 TUIA, TPYNIIOBBIX U UHIUBUTY-
QIBHBIX KOHCYJIbTAllUi, TEKYILIEro KOHTPOJS U NPOMEXKYTOYHOM aTTeCTallud HCIOJIb3YIOTCS
ayJIMTOPUH, OCHAIIEHHBIC Y4eOHOU MeOeNblo, ayJUTOPHOW JOCKOH, KOMITBIOTEpOM(pamu) C
YCTAHOBJICHHBIM JIMLIEH3MOHHBIM CIIEUATU3UPOBAHHBIM IPOrPAMMHBIM 00ecIie4eHueM, KOMMY-
TATOPOM JIJISl BBIXOJIa B 3JIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY U DJIEKTPOHHYIO WH(POPMAIIMOHHO-
oOpazoBatenbHyto cpeny BI'TIY, MynpTUMeTUIHBIME MPOEKTOPaMHU, 3KCIIO3UIIMOHHBIMU JKpa-
HaMH, y4eOHO-HarJIAHBIMU MTOCOOUSMU (TabJIMLIbI, MyJIbTUMEAUIHBIE TIpe3eHTanun). s npo-
Be/IeHUs J1a00paTOPHBIX 3aHATUH Takke ucnoib3yercs JlaGopaTopusi aHATUTHYECKOH XUMUH,
YKOMIUIEKTOBaHHAs CJIEIYIOIIUM 000pYA0OBAHUEM:

o KoMIUIEKT ayTuTOpHOI Mebenu

e KoMIboTep ¢ yCTaHOBJIEHHBIM JIMLEH3MOHHBIM CHEUATU3UPOBAHHBIM ITPOrPaMMHBIM
obecnieueHneM

e [Ipunrep
MynbTUME IUIHBINA TPOEKTOP
DKCTMO3UIMOHHBIN YKpaH (HAaBECHOM )

Anammzatop AHMOH-7051 (1 mT.)
Becor ananutnueckue VIBRA HT-84RCE (2 mT.)

e JKuakoctHas xpomaTtorpauueckas CucTeMa ¢ KOHIYKTOMETPHUECKUM JIETEKTHPOBa-
HueM «J[xerxpom» (1 mT.)

e [Ipubop as moxydeHus: 0co00 YMCTON JeOHN30BaHHON BO/bI «Bomomnein» (1 mT.)

e Komruiekc annmapaTHO-IporpaMMHBIN Ha 6a3e xpomarorpada «JIpuctamn 2000M» (1

IIT.)

e Konaykromerp «AHuoH 4120» (1 mmrt.)

e Hacoc Bakyymublii-komnpeccop (munau) Portlab N86 KTE (1 mit.)

e VYcrpoiictBo and punbTpanuu U nerasanuu pactsopoB AHO-1566 «Phenomenex» (1
IIT.)

Lleatpudyra naboparopuas OITH-4 (c poropom) (1 mT.)
Becor BJIP-200 (ananuTtnueckue) (2 mwr.)

Becsr BJIP-200T" (¢ rupsimu) (1 1mT.)

Becst EK-400H (9i1 sua [u)(0,011.) (1 mT.)


http://www.xumuk.ru/
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
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e Becnol Topcronnbsie BT-100 (texuuueckue) (1 mit.)
¢ BrimsokHO# 30HT (1 mIT.)
e Honomep M130 2M.1 (1 mr.)
e Kommiekc Bonbramnepomerpudeckuii CTA (1 mr.)
e Muxkpockorn MBC-10 (1 mT.)
[xad cymmiabHBINA
Mydenbuas neus (IIM-8) (1 mT.)
AxBaguctusuisitop (13-4-2M) (1 )
Kommnekc npo6onoarorosku «Tepmoc-skcmpece» T 1 (1 mT.)
®otomerp KOK3KM (1 mit.)
[TpoGooTboprast cucrema [13-1420 (1 mit.)
®dToporact nmpob6oot6. cuctema [13-1320 (1 miT.)
Lentpudyra (1 mr.)
OxcukaTtop (2 mrT.)
[rarus HIJI — 01 «JIAB» (7 mt.)
Marnutnas memanka [1-3-6100 (1 mr.)
KommiekT «Apeometp yueOHbIN» (1 mT.)
e VY4eOHO-HarIsAIHbIC TOCOOUS - CIIa b, TAOIUIIBI, MyIbTUMEAUIHbBIE PE3CHTAIIUH 110
mucruruinae «CoBpeMeHHbIC (PU3HKO-XUMHYECKHE METO bl aHATH3a)»
o IlltaTuBel 11 MpoOUPOK, HArpeBaTeNbHbIE MPUOOPHL, TadopaTOpHAas ocyaa
e XUMHUYECKHE PEAKTUBHI I10 TEMATHUKE TaOOPATOPHBIX PaboT

CaMocrosiTenbHast paboTa CTYAEHTOB OPraHU3YeTCS B ayAUTOPHSIX, OCHAIEHHBIX KOM-
NBIOTEPHON TEXHUKOH C BBIXOJOM B JJIEKTPOHHYIO MH(GOPMAIMOHHO-00PA30BATEIBHYIO CPEIY
BYy3a, B CHEIHAIM3UPOBAHHBIX JIAOOPATOPUSIX MO AUCLUHUIUIMHE, a TAaKXKe B 3ajlaX JIOCTyMa B JIO-
KasbHYyIO ceTb BITIY.

Hcnons3zyemoe mporpammuoe obecrniedenne: Microsoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pa3zpa6orumk: [Tanosa JLIL.., kaHauaaT XUMHYECKUX HAYK, JOLEHT Kadeapbl XUMHUU.
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11 JUCT U3MEHEHMM Y TONOJTHEHU I

YrBepxkaenue nsmenenuid u gonoqHenuii B PII nas peanu3zanun B 2023/2024 yu. r.

PIT/] oOcyxnena u omodpeHna nmns peanusanuu B 2023/2024 y4. r. Ha 3acegannu KaQeapsl
xumuH (rpotokos Ne ot 2023 1.). B PIIJ] BHeceHbI cienyromue U3MEHEHUS U JOTOJI-
HEHUS:

Ne uzmenenus:
Ne cTpanuIbl ¢ U3MEHEHUEM:

HUcknrounTs: Bxirouunts:




