OHIeIbCCKUM TEXHONOTUYECKUH HHCTUTYT ((uinan)
(benepanbHOro rocy1apcTBEHHOT0 OI0/PKETHOTO 00pa30BaTEIbHOIO
YUPEKACHUS BBICIIETO 00Pa30BaHUs
«CapaToBCKU roCy1apCTBEHHBIN TEXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Ka(bez[pa «EcTecTBEeHHBIC 1 MATEMATHUECCKIE HAYKH

PABOYAS TPOI' PAMMA
10 TUCIUTIIINHE
«b.1.3.1.1 OU3HKO-XUMHYECKHE METOJIbI aHAIN3a)
HaIpaBJICHUS TTOATOTOBKHU
18.03.01 «Xumuyeckast TEXHOJIOTHSD)

HpO(bHJIB: «TexHOoI0orusl XMuMHUUYECKUX U He(i)TeFaSOBI)IX IIPpOU3BOACTB»

®dopMbI 0O0yUCHHSI: OYHAS; 3a09Has
O0BEM OUCLUIUINHEL:
B 3a4ETHBIX eQUHUIaxX: 4 3.€.
B aKaJeMHyeckux yacax: 144 axk.u.
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Pabouast mporpamMma mo aucturuimae «DOU3UKO-XUMHUYECKHE METOIbI aHAIN3ay
HarnpaBiienuss moAaroroBku  18.03.01 «Xumuueckas TEXHOJOTHSN», MPODHUIIb:
«TexHonoruss XuMUYECKMX M He(TEra3oBbIX NPOU3BOJCTBY»,  COCTAaBJI€HA B
COOTBETCTBUU C TpeOOBAHUSIMU ®denepanbHOTO rocyJapCTBEHHOTO
oOpa3oBaTeIbHOIO CTaHAapTa Beiciero ooOpazoBanus 18.03.01 «Xumuueckas

TEXHOJIOTUS», YTBEPKICHHBIM NnpukazoM Munoopaayku Poccuun ot 07.08.2020 Ne
922.

Pabouas nporpamma

00CYKJeHA W PeKOMEeHJOBAHA K  VIBEPXKICHHIO pelleHHeM Kadeapsl
«ECTeCcTBEHHBIE H MaTeMaTHYECKHe HAVKH» OT « 20 » muroHA 2023 r., IPOTOKOI
Ne 30 .

3aBeayromui kadeapoi é., ’/ffj_/ / Kumana E.B. /

ITpeacengarens YMKH/YMKC W / Jleexkuna H.JL. /




1. Henu v 3axa4M AUCHUTTHHBI
Heab IMCHUIUIMHBI - U3YYEHUE OCHOB TEOPUU U MPAKTUKH (PU3UKO-XUMUYECKOTO
aHaJIM3a BEIIECTB, OCHOBHBIX IKCIEPUMEHTAIbHBIX 3aKOHOMEPHOCTEH, JIEKALUX B
OCHOBE (PU3MKO- XUMHUYECKUX METOJ0B MCCIIEI0BAHUS, UX CBSI3U C COBPEMEHHBIMU
TEXHOJIOTHSIMH, a Takxke (OpMUpPOBaHME Yy CTYJIEHTOB KOMIIETECHLIHMH,
MO3BOJISFOIIAX OCYILIECTBIIATh DKCIEPUMEHTAIBHOE OIIpENIETICHUE
3aKOHOMEPHOCTE U3MEHEHUs (PU3UKO-XMMHUYECKUX CBOMCTB M MPOBOAMTH
YHCIIEHHBIE PACUEThl COOTBETCTBYIOIMIUX (PU3NKO-XUMUUYECKUX BETUINH
3agauM AMCUMIIMHBL:
1. chopmupoBaTh 6a30BbIC 3HAHMS U MPEACTABICHUSA O (PyHAAMEHTAIBHBIX 3aKO-
HaX U OCHOBHBIX METOJIaX MCCIIECAOBAHUS (PU3UKO-XUMUYECKUX CBOWCTB U CTPYK-
Typbl BemecTB. OO0O0UUTh U CUCTEMATU3UPOBATh 3HAHUS, BKJIOYArOLIME (QyH/Ia-
MEHTaJIbHbIE 3aKOHBI, JIe)KAIINE B OCHOBE (DU3UKO-XMMHUYECKOTO aHAIN3a.
2. cpopMynupoBaTh OCHOBHBIC 33auM (DU3UKO-XUMUYECKOTO aHaIHM3a, YCTaHO-
BUTH 00JIACTH U FPAHMIIBI IPUMEHUMOCTH PA3JIMYHBIX METO/OB;
3. paccMOTPETh OCHOBHBIE DKCIIEPUMEHTAIbHBIE 3aKOHOMEPHOCTH, CTPYKTYPY H
MaTeMaTHUYeCKyl0 (OpMYy OCHOBHBIX YpaBHEHHH, JIEXKAlIMX B OCHOBE (DU3MKO-
XUMHUYECKOT0 aHaJln3a, 0COOEHHOCTH UX UCIOIb30BaHUS B PAa3IMYHBIX METO/1aX;
4. paccMOTpETh OCHOBHBIE TPUEMbBI U METObI SKCIIEPUMEHTAIBHOTO U TEOpETUYE-
CKOrO HCCJIEI0OBaHUs (PU3MKO-XUMUYECKUX CBOWMCTB, UCIOJB30BAHUE ITHUX METO-
JIOB B COBPEMEHHBIX TEXHOJIOTHUSX;
5. YCTAaHOBUTh 00JIaCTh MPUMEHHUMOCTH MOJIEeNeH, MPUMEHSEMbIX (U3HKO-
XUMHUYECKUX METO/OB, PACCMOTPETh CIOCOOBI BBIUUCICHUS (PU3MKO-XUMUYECKUX
BEJIMYMH, XapaKTEpU3YIOLIUX SBJICHUS; 00€CTIEUUTh OBJIaIeHue MeTo10JIornel Gu-
3UKO-XMMHWYECKUX UCCIEA0BaHUM.

2. Mecro qucuumiunsl B cTpykrype OIIOII BO
Jucuurmraa «PU3NKO-XUMUYECKHME METObI aHAIIN3a» OTHOCHUTCS K YaCTH,
dbopmupyemoil yuacTHUKaMu 00pa3oBaTesibHbIX OTHOIIEHUH bioka 1 «/{ucturu-
HBI (MOLYJIN)».

3. TpeGoBaHus K pe3yabTaTaM OCBOEHHSA AUCIHUIINHBI

N3ydeHne NMUCHUIUIMHBI HAMpPaBiIeHO HAa (OPMUPOBAHUE CICTYIOUIUX KOM-
MEeTCHIUH:
ITIK-3 - CiocoGeH oCyIIeCTBIATh BHITIOJTHEHHUE YKCIIEPUMEHTOB U 0(popMIleHHE pe-
3yJIbTaTOB MCCIIEIOBAaHUN U pa3paboOTOK



HepequL IIaHUPYCEMbBIX PE3YJIbTATOB O6y‘-IeHI/I$I 10 AMCHUIIIIMHE, COOTHCCCHHBIX

C INIaHUPYCMBIMU PC3YyJIbTaTaMU OCBOCHU S O6paBOBaTeHBHOﬁ IIporpaMmabl

Kon u Kon u naumenoBanue HaumenoBanue rnokasaress OLleHUBaHUS
HAaUMEHOBAHHE WHMKATOpa (pe3ynbrara 00OydeHUs 1O TUCITUTLINHE)
KOMITIETEHIINH JOCTHKEHUS

(pe3yabTaT KOMIIETCHIIUHT

OCBOCHMS) (cocraBinsroniei

KOMIICTCHITUH )

IIK-3. Cnoco6en | U/I-4nk-3 Criocoben 3HaTh:
OCYIIECTBIISTh UCIIOJIb30BATh - coJiep >KaHne OCHOBHBIX Pa3fIeliOB, COCTABJISIFOIINX
BBITIOJTHEHUE TEOPETUYECKHE TEOPETUYECKHE OCHOBBI XMMHUU KaK CHCTEMBbI 3Ha-
9KCIIEPUMEHTOB U | OCHOBBI HUH O BENIECTBaX U XUMUYCCKUX MPOIIeccax
odopmIleHHE pe- | UHCTPYMEHTAIbHBIX - YUEHHE O CTPOCHUU BEIIECTBA, YIEKTPOHHOE

3yJIbTaTOB HC-
CJIeJOBAaHUU U
pa3paboTok

METO/IOB aHAJIH3a,
XUMHYECKHE U
(du3HYEeCKUEe 3aKOHBI,
TEPMOJIMHAMHYECKHUE
U QHU3HKO-
XUMHYECKHUE
CIpaBOYHBIC TaHHBIE,
JUTSL PEIICHUS
poeCCHOHAIBHBIX
3ajad.

CTPOEHHE aTOMOB, OCHOBBI TEOPUH XUMHUYECKON
CBSI3M U CTPOEHUS MOJIEKYJI, CTPOCHHE BELECTBA B
KOHJICHCUPOBaHHOM COCTOSIHUU

- 0a30BYI0 TEPMHHOJIOTHIO, OTHOCSLIYIOCS K
(U3UKO-XMMHUYECKUM METOJIaM MCCIIE0BAHNUS,

- KJIJaCCU()MKALIMIO METOJIOB

- OCHOBHBIE ITOHATHUS U 3aKOHBI, JIEXKAIIKE B OCHOBE
pa3IMYHBbIX METOJOB

Ymers:

- IPOBOJUTH PACUETHI I10 YPaBHEHUAM XUMHUYECKUX
peaxiuii Ha OCHOBE 3aKOHOB CTEXMOMETPHUH C HC-
M0JIb30BaHUEM OCHOBHBIX MOHATHH U (PU3NUECKUX
BEJIMYUH

- cBOOOJIHO U MPABUIIBHO IOJIb30BATHCA
XUMHUYECKON TePMUHOJIOTHEN

- IPOU3BOJIUTD PACUETHI AJI1 IPUTOTOBICHUS
pPacTBOPOB 33JaHHOW KOHUEHTPAIIHH,
-JIEMOHCTPUPOBATH CBSA3b MEKIY PA3IMUHBIMU
($U3UKO-XMMHUYECKUMH METOJJaMU HCCIIEI0BaHuUS,
CTPYKTYPOU U CBOWCTBAMU BEIIECTB

Baanern:

- 00001IEHHBIMU TIPUEMaMHU UCCIIEI0BATEIBCKON
JIeATeTLHOCTH (TIOCTaHOBKA 3a7]a4M B JIaOOpaTop-
HOW paboTe UITH OT/IEIBHOM OIIBITE, TEOPETUUECKOE
000CHOBaHNE U SKCIIEPUMEHTANIbHAS [TPOBEPKA €€
peleHus)

- 3JIeMEHTapHBIMU IpUE€MaMu pabOThI B XUMHUYE-
CKOM 1abopaTopuu M HaBbIKaMH OOPAIIEHHUS C Be-
IECTBOM;

- O0IIMMH TIPaBUIIAMHU TEXHUKH 0€30MaCHOCTH MPH
oOpallleHnu ¢ XUMHUYEeCKO! MoCcyAoH, 1JabopaTop-
HBIM 000PYZOBaHUEM U XUMUYECKUMHU pPEeaKTUBAMH




4. O0beM IMCHUILIMHBI M BUAbI Y4eOHOM padoThI

ouHasn hopma odyuenusn

aKaJl.9acoB
Bup yueGHol nestensHOCTH 110 cevecTpan
Bcero 4 cem.
1. AyautopHble 3aHATHS, YaCOB BCETO, B TOM UHUCIIE: 64 64
* 3aHATHU JIEKIIMOHHOI'O THUIIA, 32 32
* 3aHSTUSI CEMUHAPCKOTO THUTIA! - -
MPAKTUYECKUEC 3aHATHUS - -
71a00paTOPHBIC 3aHITHS 32 32
B TOM YHCJIC 3aHITHS B (hOpME MPAKTHISCKON
MOJITOTOBKH B B
2. CamocTosiTenbHas paboTa CTYACHTOB, BCETO 80 80
— KypcoBasi paboTta (ITpOeKT) — —
3.IIpomexyTo4Has aTTeCTaIHs: 3a4er
9K3AMEH, 3a4em C OYeHKOLl, 3ayem
O0BeEM OUCHUIUIMHEI B 3aUE€THBIX €IUHUIIAX 4 4
O0BeEM NUCHHUIIMHBI B aKajl. yacax 144 144

3a04Han popma oodyuenus

Bup yueGHol gesiTenbHOCTH

3aouHas ¢popma o0y-
YyeHHMs (aKaJl. 4acoB)

3aounHas hopma
00y4eHHUs 1Mo UH]IH-
BUyaJIbHBIM ITj1a-
HaM B YCKOPCHHBIS
CPOKH (aKaJl. 4acoB)

10 CEMECTpaM

o
Bcero | cemectpam

Bcero
1. AynuropHble 3aHITHS, 4YacOB 12 . =
BCEro, B TOM YHCJIE:
* 3aHSTHUS JEKIMOHHOTO THIA, 6 - -

® 3aHATHUA CCMHUHAPCKOI'0 THIIA: -

IMPAKTHYCCKHNUC 3aHATHA -

71abopaTOpHBIC 3aHATHUS 6

B TOM YHCJIC 3aHATHS B hopMe
MPAKTUYECKONU MOATOTOBKHU

2. CamocrosTenbHas pabora 132
CTYJCHTOB, BCETrO

— KypcoBasi paboTa (IIpOeKT) -

— KOHTpOJIbHAs paboTa




3.HpOMC}KYTO‘IHaSI aTTrecTanus: OK3aMCH - -
IK3AMEH, 3auem C OZ/;QHKOIZ, 3auem

O0BeM OUCHUILUIMHEI B 3a4€THBIX 4 4 - -
eIMHHUIAX

O0BeM QUCHUILUIMHEI B aKa. da- 144 144 - -
cax

5. Conepmaﬂne ANCHUIINHBI, CTPYKTYPHPOBAHHO€ TII0 TEMaM C
YKazaHueM KOJIUYECTBA AKAACMHUIECCKHUX 1aCO0B 1 BUA0B y‘lCﬁHbIX 3aHATHH

5.1. ConeprxkaHue TUCHMILIMHBI

Tema 1. Memoow: uccredosanus eewjecms - Qusuyeckue, xumuieckue u
Qusuxo-xumuueckue. Obwasn xapaxmepucmuxa u Kiaccupukayus memoooa.
OOmiast  xapakTEepUCTHUKAa  WHCTPYMEHTAJbHBIX  METOJIOB  aHalIM3a

(4yBCTBUTEIBHOCTh, TOYHOCThb, JOCTOMHCTBA, HeaocTtaTku). Kraccudukarus
DXMA. TlonsTne aHAIMTHUYECKOrO CHUTHaja. BuAbl aHAIUTUYCCKMX CUTHAJIOB,
XapaKTePUCTUKN AHAIUTHUYECKUX CUTHAJOB. [Ipsmbie (MeTOA TpagyrpOBOYHOIO
rpadurka, METOJ CTaHAAPTHBIX J100AaBOK, METOJ CpaBHEHHUS CO CTaHIApTOM) U
KOCBEHHBIC (TUTPUMETPHUUYECKHUE) CITOCOOBI M3MEPECHHS aHAIMTUYCCKUX CHUTHAJIOB;
abcomoTHbIe (0€33TaIOHHBIE) U OTHOCUTEIHHBIE METOJIBI.

Tema 2. Onmuueckue memoowt ananuza. Pegpaxmomempus.
OCHOBBI CHEKMPOCKONUYECKUX Memoooe aHaJM3a. Knaccuduxanus

CIIEKTPOCKONTMYECKUX METOJOB. Meroner aTOMHOU CHEKTPOCKOIHUU.
KauecTBeHHBII M KOJIMYECTBEHHBIM AHAINW3 MO CHEKTPaM HMCIyCKaHusA. MeTtoabl
MOJIEKYJISIpHOM ~ cniekTpockonuu. Krnaccudukamuss MeTogoB abCcopOIMOHHON
CHEKTPOCKONUHU. MeTo/ibl KOJIMYECTBEHHOT'O aHaJIM3a B BUIAUMOM 00JIacTU: METOJ
rpagyupoOBOYHOTO Tpaduka, METOa 100aBOK, METOJA CPaBHEHHUS CO CTaHIApTOM,
METOJI MOJICKYJIIPHOTO CBOMCTBA, MeTOo Aud depennnansuoit hoTomeTpun. 3aKoH
Bbyrepa-Jlam6epTa-bepa. Peppaxmomempuueckuii Memoo ananusa.
Honspumempus. Ilokazarenp NPETOMIIEHUS W TOJHOE BHYTPEHHEE OTPAKECHHE.
Monsipuas pedpakuus. Mepa nonsipuzyeMoctu Mojieky:n o Jlopeni — JlopeHTity.
Hubpakuuonnas  aucnepcus. [lpuboper  mist  usmeperuit.  OCHOBHBIE
pedpakToMeTprUYEeCKUE METOIMKNA aHanu3a. BpaleHne miocKoCTH MOJISIPU3AIHH.
VY nenbHOE BpalieHUe, TUCIIEPCUsi ONTUYECKOTO BPAILICHHUS.

Tema 3. Dnexkmpoxumuueckue memoovl anaiuza.
CymHOCTh DJIEKTPOXMMHUYECKMX METOB aHanu3a. (OCHOBHBIE MOHATHSL:

QJICKTPOXUMHUYCCKAA ﬂqeﬁKa, I/IHI[I/IKaTOpHHﬁ QJICKTPOA, OJJICKTPOJ CpaBHCHHA.




DONEeKTPOAHBIA MpPOLECC, CTaAuu JJIEKTPOAHOro mpouecca. Kriaccuduxarus
INEKMPOXUMUYECKUX Memo006é aHanu3a. [IOTCHIIMOMETPUYECKHE METOMBI
aHaJIM3a: CYLIHOCTbh METO/A, CUCTEMBI AIEKTPO10B. TpeOoBaHMs K MHAUKATOPHBIM
ANEKTPOJAaM M JJIEKTpojaM cpaBHeHUs. lloTeHmMoMeTpuss ¢ MOHCEIEKTHBHBIMU
ANEKTPOAAMU (noHOMETpHS), ITOTEHIHOMETPUYECKOE TUTPOBAHMUE.
MeTtposoruueckue XapakTepUCTHKH MeTona. Bonbprammnepomerpus. CylHOCTB
Metona. [lpuHnuMnuanbHas cxema YyCTaHOBKHU. ONEKTpojbl. KauecTBEeHHBIH U
KOJIMYECTBEHHBIM mojsporpapuyeckuii  aHanu3. Ammnepomerpus. CymiHOCTb
METO/1a, MPUHIMIINAJIbHAS CXeMa YCTaHOBKU. BBIOOp cucTeMBbl 371€KTPOJIOB, BHIOOD
[OTEHIMAJIa  MHIMKATOPHOIO  JIEKTpoAd. TUmbl  KPUBBIX  TUTPOBAHUS.
AMIIEpOMETPUYECKOE TUTPOBAHUE C JBYMS HWHIUKATOPHBIMHU 3JIEKTPOJIAMH.
Mertponornueckue xapakTepucTuku metona. Kymonomerpus. 3akonbl dapanes.
Bapuantel kynoHomerpuu. IIpsmas KyJIOHOMETpHUS H  KYJOHOMETPUYECKOE
TuTpoBaHue. Bo3MoxkHocTH Meroma W oOnmactu  npumeHeHus.  OOmas
XapakTepUCTHKAa  METOoAA  DJIEKTPOrPABUMETPHH. Konnykromerpus  u
KOHJIYKTOMETPUUYECKOE TUTPOBaHUE. BBICOKOYACTOTHBIN BAPUAHT METOA.

5.2. Pa3neJibl, TeMbl IUCHUILIMHBI M BUbI 3aHATHI
ounas hopma ooyuenusn

Buael 3aHTHH, BKIIIOYas CAMOCTOSITENbHYIO Konx
paboTy cTy/eHTOB (B aKkaJ.4acax) WHJIUKaTOpa
HaunmenoBanwue 3aHSITHS 3aHSTHS camoc— JOCTHKCHUS
Ne paszzena, TeMbl JIEKIIMOHHOTO | CEMHUHAPCKOTO | TOSTENbHAS | KOMIIETCHIUH
n/m JUCLUTIIUHBI THUIIA TUNA / U3 HUX paborta
B (hopme
MPAaKTUYECKOMN
MOJITOTOBKH
Cemectp 4
1. | Tema 1. Meromsr mc- 8 -I- 25
CIIEJIOBAHMS BEIIECTB - U-4nk-3
¢busznueckue, XUMHYe-
CKHE " ¢buzuko-
xumuueckue.  OOrmmas
XapaKTePUCTHKA u
KIaccupUKalus MeTo-
JIOB.
2. Tema 2 Onruyeckue 12 -/- 25 N/1-4nk-3
METOTbI aHaJIM3a.
Pedpakromerpusi.
3. Tema 3. 12 -/- 30 N-41ik-3
DNEKTPOXUMHUECKHE
METO/Ibl aHAJIH3A.
Hroro 32 -/- 80




3a0unasn gpopma 0dyuenus

Bupl 3aHsTHH, BKIIIOYas CAaMOCTOSITEIbHYIO Kon
paboTy CTy/IeHTOB (B aKaJI.4acax) UHNKATOpa
HaumenoBanue 3aHATHS 3aHSATUS camoc— JOCTHKEHUS
paznena, TeMbl JICKIIMOHHOTO | CEMHHAPCKOTO | TOSTENbHAsl | KOMIIETCHIUH
No /a1 JUCIUILTAHBI THIIA TUMa / U3 HUX B pabota
3ao0unas / dbopme
urly MPaKTUYECKON | 3aouHas /
IMOJATOTOBKHU uny
3aounasn /
uiry
1. Tema 1. Meroast 2/- - 35/- N-4nik-3
UCCIIEIOBaHMS  Be-
mecTB: (Qu3ndeckue,
XUMUYECKHe | (u-
3UKO-XUMHYECKHE.
OO6miass  xapakrepu-
CTHMKa U Kiaccudu-
Kallysi METOJIOB.
2. Tema 2 OnTudeckue 2/ - -/- 45/ - N-4mk-3
METO/IbI aHanus3a.
Pedpakromerpusi.
3. Tema 3. 2/- -/- 52/ - N T-41k-3
DNEeKTPOXUMHUYECKHE
METO/IbI aHAJTH3A.
Hroro 6/ - -/ - 132/-




5.3. [lepeyeHb NpaKTHYECKUX 3aHATHH
He npedycmompenul yuebHvim nianom
5.4. Ilepevensn 1a060paTOPHBIX PadoT

Ne | HammenoBaHue pazaena, TEMbI HaumeHnoBanue 1a00paTopHOil pabOThI O0beM TUCHUIUIMHBI B aKaJl. yacax
n/m JUCITUTLIAHBI ouHas ¢hopMa | O4YHO-3a04yHas |3ao4Has popma
oOydeHuss  |popma oOydeHUsi| OOyUCHHS
/ NIy / UITY
1. | Tema 2 Omntuueckue Mmerons! | 3akon Byrepa-JlamGepra-Bepa. —I- 3/~
aHanuza. Pedpaxromerpus. 1.«Onpenenenne HOHOB MM, Kelle3a, HUKENS B pa3iny- 2
HBIX Cpelax»;
2. «Onpepnenenne pK IByXIIBETHOIO HHIUKATOPAY. 2
3. «Onpenenenue conepxanus Fe (111) B 6enbix BUHAX». 2
Peppakromerpus:
1.«Onpenenenue copepkaHus TIIOKO3bI B (papMmpenapa- 4
Tax».
2.«nerTndukanysi OpPraHUYECKUX BEIIECTB METOJOM 4
pedpakToMeTpHI»
3. «PedpakTomerpuyeckoe ompeerneHrue BOJAOPACTBOPHU- 4
MBIX OPTaHMYECKUX BEIIECTB)»
2. | Tema 3. IMoTeHUHOMETPHS: - 3/-
Onexrpoxumuueckue  Meronsl | 1.«Onpenenenne pNa B BOZHOM pacTBOpe cOJn», 2
aHanms3a. 2.«lToreHrimomMeTpuvecKoe TUTPOBaHUE KHCIIOTY, 4
3.«Ompenenenne  comepkanus  skemeza  (I1) B
npucyrctBun xenesza(lll)», 4
4. «OnpeneneHne coaepkanus areraTa [IHKa» 4
Hroro 32 —/- 6/ -




5.5. 3a1aHus 1J151 CAMOCTOATEIbHOI PadoThI CTY/IEHTOB

Ne n/m Haumenosanue paszzena, 3aanusi, BOMPOCHI, ISl CAMOCTOATEILHOTO U3yUeHUS O06beM IUCHMILIMHBI B aKaJl. yacax
TEMBbI TUCIUILIUHBI (3amanus) ounas popMa | O4HO-3a04Has | 3a0uHas popma
o0yueHus (dopma oOydeHU 0o0yueHU
/ UITY / AITY
1. Tema 1. Meroas! uccieno- | CaMOCTOATENBHO U3YYUTh OCHOBHYIO M JIOIIONHUTEIBHYIO 25 /- 35 /-
BaHMS BENIECTB:  (pu3mde- | JIATEPATYpy 10 Teme. [IoAroToBUTE OTBETHI HA BONPOCHL:
CKHe, XHMUYecKHe u (usu- a) 0 TEOPETUUYECKHE OCHOBBI (PH3UKO-XUMHUUICCKUX
Ko-xumuueckue. OOmasg xa- | MCTOAOB aHaJIM3a.
PaKTepUCTHKA M KIacCUDH- 0) xnaccudukanus GU3NKO-XUMHIECKAX METOI0B
Kalusi METOHOB. aHajImsa.
2. Tema 2 OnTuueckue | CaMOCTOSTENEHO U3YYUTh OCHOBHYIO U JAOTOJHUTEIBHYIO 25 —I- 45 |-
METO/IbI aHaJM3a. | JIUTEPaTypy Mo TeEME.
Pedpakromerpus. [ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOPOCHI:
1. KBanTOBOMEXaHUYECKUI MOJIXON K OITHCAHUIO
KOJeOaTeNbHBIX  CHEKTPOB. YPOBHM JHEPrUM W HX
KJIacCHU(pUKaIUS.
2.IlpumeHeHre METOJO0B KOJeOaTeNbHON CIEKTPOCKOMUU [T
UIEeHTU(DUKAITIN BEIIECTB, CTPYKTYPHO-TPYIIOBOTO,
MOJIEKYJIIPHOTO M KOJMYECTBEHHOTO AaHAJIM30B W JIpyrue
MIPUMEHEHUS B XUMHUH.
3.Jducnepcus ceeta. [I[puMeneHne MonekyasipHOr pedpakuuu u
JUCTIEPCUU JJI YCTAHOBJICHHS CTPOEHUS MOJIEKYIL.
4.PedpakroMeTpuuecKrue KOHCTAHTHI KaK KPUTEPUN YHCTOTHI
BEIIIECTBA U CPEJICTBO UJICHTU(DUKAIIUH.
3. Tema 3. CaMOoCTOATENBHO NU3YYUTh OCHOBHYIO U IONIOJTHUTEIBHYIO 30 /- 52 |-
DNEeKTPOXUMHUIECKHE JTUTEPATYpPy IO TEME.

METOJbI aHaJIn3a.

IToAroToBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI:
1.IToreHumOMeTpHUYECKOE TUTPOBAHUE MO METOAY OKHUCIICHHS-

BOCCTaHOBJICHHS. DJIEKTPOXUMHUECKUE WH/IUKATOPHBIC
pEaKIInH.
2.CBs3b KOHCTAHTBI paBHOBECHS OKUCIIUTEIBHO-

BOCCTAaHOBHUTEIBHOU p€akunuu CO 3HA4YCHUCM CTaHJAPTHBIX




(peanbHBIX) MOTEHIMAJIOB OKUCIUTENS W BOCCTAHOBUTEIS.
Pacuér Kpasw 10 3HAUEHHSIM CTaHAAPTHBIX (pPEAIbHBIX)
HOTEHIHAJIOB.

3.0CO0CHHOCTH KPHBBIX THTPOBAHUS METOJA OKHCJICHUS-
BOCCTaHOBJIEHUA. Pacuér OKHCIUTEIbHO-BOCCTAHOBUTEIHHOIO
DKBUBAJICHTA PeaKkIyu (YKcia 3JIeKTPoHOB) 1o rpaduky E - 1g
Aox/Asoc-

B pesynbraTe OCBOGHMS 3aJaHUN CaAMOCTOSITENIbHOM pabOThl CTYIEHT JOJDKEH YMETh pellaTh 3aJadd 10 H3yYEHHBIM TeMaM, MOATOTOBUTHCSA K
BBINOJIHEHUIO JJa0OpaTOpHBIX paloT, a TakXke K 3k3aMeHy. Ha ocHOBe M3ydeHHOro marepuaia CTYJSHT JOJDKEH BBINOJHUTH MUCbMEHHBIE 33aHUS B
BHJIE MOZYJIEH, KaK IIPOMEXYTOYHOIO KOHTPOJISA 3HAHUM.




6. PacueTHo-rpaduueckas pabora
Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen.

9. KonTpoabHas padora
Konmponvnasa paboma npedycmompena no 3a04noti popme obyuenus
ITpenycmorpena 1 koHTpospHas paboTa, BKIIOYAIOLIAs TEOPETHUUYECKUE

BOIIPOCKI W pacueTHble 3ajaud. (OHa BBHINIOIHSAETCS B COOTBETCTBUU C
pa3pabOTaHHBIMU METOANYECKUMU YKA3AHUSIMHU.
Pa3gesibl KOHTPOJILHOM PabOTHI:
1) Ontryeckue METObl aHaTu3a
2) Ilotenmuomerpus
3) KonnykromeTpus
4) Tlonsporpadus
5) Honsipumerpus
6) Pedpaxkromerpus
7) Xpomatorpadus
CTpyKTypa KOHTPOJIbHOM PadoThI:
1 .TUTyAbHBIN JTUCT.
2. YcIioBUS 3aJ]aHMs M €T0 PEIICHUE C MPUBEIACHUEM COOTBETCTBYIOIINX TEOPETH-
YECKUM TMOSICHEHUH U (opMyJl, a TaKKe rpaduKu 3aBUCUMOCTEN BEJTUYHH.
4. IlpunoxeHus:
Hcnonbs3oBaHHAs nuTeparypa
NHTEepHET-UCTOYHUKH C YKa3aHUEM CCBLIKH.

10. OneHovHbIe cpeACTBA JIA MPOBEJIEHUs] TEKYLIero KOHTPOJs U Mpo-
MEKYTOYHOM aTTeCTAlMHU

OueHuBaHue pPeE3ylbTaTOB OOyYEeHHST MO JAWCIUIUIMHE U yYPOBHS
c(OPMHUPOBAHHOCTH KOMIMETEHIMI (YacTH KOMIIETEHIIMM) OCYIIECTBISIETCS B
paMKax TEKyIIero KOHTPOJsS YCIEBA€MOCTH W MNPOMEXKYTOUYHOH arTecTaluud B
cooTBeTCTBUH ¢ DOHAOM OIIEHOUHBIX CPEICTB.

TunoBoii nepevyeHb BOMPOCOB K MOTYJISIM:
3a/aHus K pa3jaeny «BoabTamnepomerpus

1. Jnsa Bocxomsmied  4YacTH  OOpaTUMOM  MOJAPOrpauyEecKOr  BOJIHBI
(c=1,0-10° M) npu 25°C nosydeHsl cleAyIOLINE JaHHbIE:
E B -0,395 -0,406 -0,422 -0,445



I, MKA 0,56 1,13 2,20 3,40

[Tpenensubiit auddy3uonusIil Tok 3,78 MKA, m= 1 mr/c, t = 1c. Kakyro
UH(OPMAIUIO MOKHO MOTYYUTh U3 ITUX JIAHHBIX?

2. Ha ¢one 0,1M KNO3 Pb(Il) obpasyer na PKD Bonny ¢ E1,=-0,405 B (HKD).

B mpucyTcTBUM OpraHUYecKOro JTUranaa A MOMydeHbl CIeAYIONIIe TaHHbIC

ca, M 0,020 0,060 0,1000 0,300

Eip, B -0,473 -0,507 -0,516 -0,547

KakoBo cooTHOIIEHHE METaJII : JINTaH/ B KOMIUJIEKCE, KAKOBA KOHCTAHTa €ro
YCTOMYUBOCTHU?

Bonpocekl no teme «IloTeHniuomeTpusi»
1. BpMUCINUTH TOTEHIMA MEIHOTO 3JIEKTPO/Ia, TOMEIIEHHOTO B PACTBOpP HUTpA-
Ta MU, OTHOCUTEIBHO HACBIIIEHHOTO XJopcepeOpsiHOro 3JiekTpoja, eciu B 150
M1 pactBopa coaepxkutcs 24,2 T CU(NO3)2-3H.0.
2. TloreHnuan XUHTUAPOHHOTO AJIEKTPOJA MO OTHOMICHHIO K HOPMaJbHOMY Ka-
nomensHOMY 3itekTpoay paseH 0,170 B npu 20°C. Beraucauts pH pactBopa.
3. BbluncnuTh MOTEHLMAN BOAOPOJHOTO 3JIEKTPOJa, OMYIIEHHOTO B PacTBOP
0,5M HCOOH, na 50% otrutpoBannsiii KOH.
4, BoruucianTh moTeHIMal MmIaTHHOBOTO 3JIEKTPO/Ia, MTOMEIIEHHOTO B PAacTBOP
FeSO,, Ha 99% ottutpoBanHoro pacteopom KMnOs.

Tunosoii nepeyeHsb BONMPOCOB K 3a4€eTy
1. Knaccuduxanus GpU3nko-XUMHUYECKUX METOJIOB aHAJIN3a

2. DMUCCUOHHBIA CHEKTpalbHBIA aHanmu3. [IponcxoxkaeHne dMUCCHOHHBIX CIICK-
TPOB.

3. AGCOpOIIMOHHBIN CIIEKTpaNibHBIN aHanu3. [IpoucxoxieHrue CrekTpoB MorJole-
HUSL.

4. OcHOBHOM 3aKOH cBeTtomnoriomenuss OnTuyeckas MIOTHOCTh PacTBOpa. 3aKOH
byrepa-Jlam6epra-bepa.

5. OCHOBBI KaY€CTBEHHOI'O0 U KOJUYECTBEHHOTO aOCOPOIIMOHHOIO aHajiu3a B BU-
JTUMOU, yIIbTpadroIeTOBON U HH(pPpaAKpaCHOUW 00JaCTH CIIEKTpa.

6. [IpuHIIMTIManbHAs CXeMa YCTAaHOBKH TSI aJICOPOIIMOHHOTO CIIEKTPAIILHOTO aHa-
au3a. ICTOYHMK CBETa, MOHOXPOMATOPHI, IPUEMHUKHN CBETA. Y CIIOBUS ONpeee-
HUSL.

7. OcHOBHBIE TIpUEMbl (POTOMETPUUYECKUX OIMPEACIICHUNA: METO/ IPalyHpOBOYHOTO
rpaduka u NToOCTpOEHUE KaTuOPOBOYHON KPUBOM.

TunmoBble TECTOBbIE 3aJaHHUS
1. CYHIHOCTB IrpaBUMETPUYCCKOTIO METOJAa aHaIu3a. CTaI[I/II/I I'paBUMCTPHUH, HX
Ha3sHaueHue. O0nacTu IMPUMCHCHUS METOZId, JOCTONMHCTBA U HCJAOCTATKU.



2. llpunnunuansHas cxema mpubopa IS MPOBEACHUS TOIIPUMETPHUIECCKOTO
aHanu3a. Hazpanus u Ha3HayeHUE OTJIEIBHBIX y3JI0B U yacTel mpudopa.

3. Bpbruuciaute dakrop nepecuera B TPaBUMETPUYECKOM aHAIU3e IMPHU
onpeneneHnn coaepxkanus NapS;0Os, ecnu BecoBoit (popMoii sBISETCS Cylbdar
oapus BaSOs.

4. HaBecky nementa maccoit 0,56 r, comepxaiiero okojio 30% oxcuaa marsus,
pactBopusii B MepHoi koside Ha 100,0 mu. Kakyro amukBOTY IOJYYEHHOTO
pacTBOpa CiEeIyeT B3ATh ISl MPOBEACHHS TPABUMETPHUYECKOTO aHaN3a, YTOOBI
nonyauth 0,3 T ocangka okcuxuHosmHata Maraus Mg(CoHgOH),?

5. Paccuuraiite ynenbHOE ONTUYECKOE BpAIICHUE MOJOYHOM KHCIOTBI, €CIU
ONTUYECKOE BpaIleHHE pacTBOpa ¢ KoHueHTpauuen 15 r/100 mi B KroBeTe ATUHOM
20 cMm cocrasiser -7,8°.

IIpumepsbl BONIPOCOB [J1 onpoca:
1. 3aK0OHBI CBETOIOTJIONMICHHUS
2. [onsporpaduueckuit METO1 aHATU3A.
3.9nextponas! 1t OMA

TunoBble 3a1aHusl 1JI KOHTPOJIbHOM PadoThI
1. CpaBHuTENbHASA XapPAKTEPUCTUKA ONTHYECKUX METOJIOB aHAIM3a, OCHOBAHHBIX

Ha PETUCTpaIK 3JIEKTPOMArHUTHOTO U3TyYEHHUSI.
2. OCcHOBHO 3aKOH cBeTOMNOTJONIeHUA. MOJsIpHbIN KO3(P(UIIMEHT CBETOMOTIIOIIE-
HUS, €ro (PU3NIECKUIN CMBICIL.

Paccuutate MomsipHbIii KO3 duimeHT ceronoriomeHus autuzonara meau (1),
€CJIM ONTUYECKasl INIOTHOCTh PACTBOpA C KOHIIEHTpaluen

4,00 -10° mMons/n1 B KroBeTe AanHOM 2,0 cM, Ipy JUIHHE BOMHEI 550 HM cocTaBUiIa
0,356.

3. CyuHoCTh KYJIOHOMETPUYECKOTO MeToAa aHanu3a. [loHsTue ynenbHOll U Mo-
JSIPHOU 3JIEKTPONPOBOAHOCTH, UX 3aBUCHUMOCTh OT KOHLEHTPALMH 3JIEKTPOJIUTA.
OO6acTu MpUMEHEHUsT METO/1a.

4. W300pa3ute mpUMEpHBI BUJ KPUBOW KOHIYKTOMETPUUECKOTO THTPOBAHUS
a30THOM KHCIJIOTHI pacTBOPOM THMAPOKCUAA Kadus. Y KOKHUTE TOUKY YKBUBAJIIEHTHO-
CTH, IOSICHUTE X0/ KQXJOr0 y4acTKa KPUBOM TUTPOBAHUSI.

5. Jlnga mocTpoeHust TpagydupoBOYHOIO Trpaduka 3anucaiv MoIsporpaMMbl YeThbl-
peX CTaHAapTHBIX pacTBOPoB CU* M M3MEPHUIIN BBICOTY BOJIHBI:
C Cu?*- 103, r/mn 0,50 1,00 1,50 2,00

h, MM 9,0 17,5 26,2 35,0

Hagecky natynu maccoit 0,1200 r pacTBopuiIn B a30THOM KHCIIOTE, HEUTPaInu30Ba-
a1 1 pactBop paszdaswin 10 50,00 mul. Beruucinre MaccoByrO IO MEAU B aHa-
JAU3UpyeMOM oOpaslie, €clii BbICOTa BOJHBI HAa MOJSPOrpaMMe OKa3allaCh PaBHOMU

23,0 Mmm.



11. YueOHO-MeTOAHUECKOE 00€ecTeYeHHe TUCIMIIINHDI

11.1. PekoMeHayeMas JquTepaTypa
1. Xaxanuna, T.1. Ananutrnueckas xumus : yue0. nocodue / T.W. Xaxanuna,

H.I'. Hukutuna. - 3-e usa., uctp. u gom. - M.: FOpaiit : U1 FOpaiit, 2012. - 278 c.
- Jonymeno Yue6HO-MeToInY. 00bEMHEHUEM BY30B TI0 YHUBEPCUTETCKOMY
MOJIUTEXHUYECKOMY 00pa30BaHUI0. DK3eMIULIphI Beero: 11

2. Orro, M. CoBpeMEHHbIE METOJbl AHAJUTUYECKOHM XHMMHUH. 3-€ u3a. — M.:
Texnocdepa, 2008. — 544 c. Dx3eMIUIApHI BCETo: 5

3. AmapnueB, A. U. Ananutudeckas XuMHUS U (PU3UKO-XUMHUYECKHE METObI
aHanuza: ydebHoe mocobue / A. WM. AmnapaeB, A. A. KazakoBa, T. IL
AnekcaHpoBa. — HoBocubupck : HoBocubupckuii rocynapcTBEHHBIN
TexHnueckud ynmupepcuteT, 2018. — 139 ¢. — ISBN 978-5-7782-3611-0. —
Tekcr : smekTpoHHBIM // DnexktpoHHO-OMOnHMoreyHas cucrema [PR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/91180.html (mata oOparmenus:
30.07.2020).

4. Banosa, B. JI. AHanutuuyeckast XuMusti 1 PU3NKO-XMMUYECKHUE METO/Ibl aHATN3a
/ Banosa (Komsimosa) B. 1. - Mocksa : [amkos u K, 2017. - 200 c. - ISBN 978-5-
394-01301-0. - Texkcr : anexkrponHsiii / ObC "KoncynpTanT cTynenTa” : [cailT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785394013010.html  (nmarta
obpamenust: 06.08.2021).

5.Tukynosall. B. CnpaBouHO€ PyKOBOJCTBO MO AHATTMTUYECKON XUMHUH U (PUNKO-
XUMUYECKUM MeToAaM aHaiu3a : yuyeOHoe mocooue / WU. B. TuxynoBa, H. B.
HpoOuwuikas, A. . Apremenko u np. - Mocksa : A6puc, 2012. - 413 c. - ISBN
978-5-4372-0075-9. - Texkcr : snexrponnbiii / ObC "KoHcynpTaHT cTyneHrta" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785437200759.htmi
(mara obpamenus: 06.08.2021).

6. Menpuenko ['.I'. AHanuTuyeckas XuMui U (PUIMKO-XUMUYECKHUE METOMbI
aHanu3a. Koam4ecTBeHHBIM XUMUYECKUM aHalu3 [ DJIEeKTPOHHBIN pecypc]: yueOHoe
nocobue/ Menbuenko I'.I'., FOunukoBa H.B.— DeKkTpoH. TEKCTOBbIE JaHHbIC.—
Kemeposo: KemepoBckuit TEXHOJIOTUYECKUAMN WHCTUTYT MHAIEBOM
ITPOMBIIIJIEHHOCTH, 2005.— 104 c— Pexum NOCTyTa:
http://www.iprbookshop.ru/14351.— DBC «IPRbooks.

11.2. Ilepnoauvyeckue U3TAHUA
He UCNOIb3YIOMCA

11.3. HopMaTUBHO-IPABOBbIE AKTHI M HHbIE IPABOBbIE JOKYMEHTbI
He UCNONIb3YIOMCA



11.4 IlepeyeHb 31eKTPOHHO-00pa30BaTeJbHbBIX PECypCcoOB
1. YyeOHO-MeTOAMUECKHE MAaTEpUaATIbl IO JUCHUILINHE «Du3nKo-
XMMHYECKHE METO/IbI aHAIM3a» (JIEKTPOHHBIN 00pa30BaTeIbHbIN pecypc pa3me-

uied B UOC DTU (punuan) CI'TY umenu INarapuna FO.A.
http://mail/new/SubjectFGOS/Default.aspx?kod=901

2. Caiit OTU (pummman) CI'TY umenu [arapuna FO.A. http://techn.sstu.ru/

11.5 DyIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMBbI
1. «3BC IPRbooksy,
2. OBC «Znaniumy
3. «3BC elibrary»
4. 9bC «KOHCVYJIbTAHT CTYAEHTA»

11.6. Pecypcbl  HHGPOPMANMOHHO-TEIEKOMMYHUKAIIMOHHOW  ceTH
«HHTEepHET»

11.7. IleyaTHbIE U 3JIEKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl B hopmax,
aJanTHPOBAHHBIX JUIS CTYJ€HTOB ¢ OrPaHUYEHHLIMH BO3MOKHOCTAMM
310POBbS (IJI FPYNI M MOTOKOB ¢ TAKUMHU CTYJI€HTAMM)

1. ApantupoBanHas Bepcusi HOb, nns ucnonb3oBaHus WHBAIUIAMU U
JIUIIaMH C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 37]0POBbsI

Obyuarowuecs uz yucia uneaiuoos u auy ¢ OB3 obecneyenvt neyamuvimu u
(unu)  INEKMPOHHLIMU  00paA3z08amelbHbiMU  pecypcamu 8  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUIM UX 300PO8bSI.

12. UHdopManMOHHO-CIIPABOYHBIE CHCTEMbl U HNpodeccHOHAIbHbIE
0a3bI JaHHDBIX

OOyuaromuMcest obecrieueH a0cTyn (yIajJeHHBIM JOCTYI), B TOM YHUCJE B
cllydae MPUMEHCHHSI SJICKTPOHHOTO O0yUYeHUsI, JUCTAHITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJOTHH, K COBPEMCHHBIM TPO(ECCHOHATBHBIM 0a3aM  JaHHBIX W
WH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CrpaBounas cucrema «Koncynbrant ILmrocy.
2. bubmmoreka MI'Y um M.B.JIomonocoBa. Xumuueckuii pakynsrer MI'Y
www.chem.msu.su
3. Poccuiickas nanmonaneHas ounbnuoreka (PHB) www. nlr.ru

12.2 IlepeueHs npogecCHOHAIBHBIX 023 TaHHBIX
He UCNOIb3YIOMCA


http://mail/new/SubjectFGOS/Default.aspx?kod=901
http://techn.sstu.ru/

12.3 TlepeyeHb MHGPOPMALHMOHHBIX TEXHOJIOTHi, HCNOJb3yeMbIX NpPH
OCYLLIECTBJICHHMH 00pPa30BaTeJbLHOI0 MpoLecca no AMCUMILIMHE, BKJIOYasi Ie-
peYeHb MPOrPaMMHOI0 o0ecreYeHust

OOpazoBaTenbHBIA MpoOIIECC IO AUCIHMIUIMHE OO0ECIedYeH HEeOOXOIUMBIM
KOMILJIEKTOM JIMIIEH3MOHHOTO MU CBOOOJIHO PaCIpOCTPAHSEMOI0 IMPOrpaMMHOTO
oOecriedyeHHs, B TOM YHCJIE OTCUYSCTBEHHOTO IPOU3BOACTBA  (MOJICKUT
OOHOBJICHUIO TTPU HEOOXOIUMOCTH).

1) JluneH3noHHOE MpoTrpaMMHOe 00ecIieUeHHe

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint)

2) CBOOOJHO pacmpocTpaHsIeMOe MPOrPaMMHOE 00ECTICUCHHE

Kaxnprii  oOyuarommiics B TEYEHHE BCEro mnepuoja OOydeHHUs
oOecreuynBaeTcs WHIAMBUIYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K AJIEKTPOHHO-
OMOMMOTEYHON CHUCTEME M DJIEKTPOHHOM WH(MOPMAIMOHHO-00pa30BaTeIbHON
cpene.

13. MaTepuaibHO-TeXHHYECKOe O0ecreYeHne

Vuebnas ayoumopus 01 npogeoenus 3aHamuli JeKYUOHHO20 Mund,
meKywe2o KOHMPONS U NPOMENCYMOYHOU  ammecmayuu, 2Spynnosvix u
UHOUBUOYATLHBIX KOHCYIbMAayUull

YKOMIUIEKTOBaHa CHEUUATU3UPOBAHHON MeEOENbI0 U TEXHUYECKUMHU
cpeacTBamu o0yueHusi: 18 pabouumx MecT oOydaronuxcsi; pabouee MecTo
NIPENOAABATEeNsA; KJACCHAs [JOCKA; MPOEKIWOHHBIM JKpPaH; MYJIbTUMEINWHBIN
MPOCKTOP; KOMIBIOTEp, TOJKIIOYCHHBIH K VHTEpHET ©W  JOCTyloM B
uHopmarimonHo-oopazoBarenbHyto  cpeny OTU  (bunuan) CI'TY wumenu
[Narapuna IO.A.; neMoOHCTpallMOHHOE OO0OpYyJOBaHHE W Y4eOHO-HATrJISHBIC
nocoOus1, o0ecreynBaroe TEeMaTHUYEeCKIEe WIUTFOCTPAIMK TI0 pabodeil mporpamme
JUCITUTUTHBI.

Vuebnas ayoumopus aumarumuyeckou Xumuu 01 NPOBeOeHUsl 3AHSMULL
1abopamopHo2o muna

YKoMILUIeKTOBaHa 000PYI0BAHUEM:

Crosibl WM CTylbd € KOJHMYECTBOM IMOCAAOYHBIX MecT 20, mocka s
HaITMCaHUs MEJIOM
1.Uonomep UM-500
2. Konopumerp KOK-2, KOK-3
3. Konaykromep Dxenept-002
4. PH-metp-munuBonbT™MeTp-410
5. IIpubop PH 637m-17-14
6. I[Tpubdop T-107 Tutparop
7. Tonspumetp kpyrosoit CM-3
8. Peppaxtomerp NPD-454
9. Cnextpodoromerp CD-26
10.Kon6onarpesarenu: ESF-4100, [13-0316;
11.Becsi Texnoxumuueckue uudpossie SCOUT SPU202;
12.Pedpakrometp YPJI naGopatopHblii, yHUBEpCAIbHBIN C TTIOBEPKOIA;



13.Cymmunka maboparopaas SUP-4
14.ITorennimonometp P-307

15.Bech ananutnyeckue WA-31

16.IIpu6op PH-metp 340 17.TutpoBasibHBIE YCTAHOBKHU
18. IITatuBbl

19.9nexrponnuTka

20. CymmnbHbiid mikad 2B-151

Pabouyro mporpaMmy coCTaBuil <~ /O.I'. Hepephas _/



14. lonosiHeHns 1 U3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamMma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHeceHHbIe U3MEHEHHUs YTBEPKIeHbI Ha 3acenannn Y MKH
« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




