OHIeIbCCKUIM TEXHONOTUYECKUH HHCTUTYT ((uinan)
(dhenepalbHOTO TOCYIaPCTBEHHOTO OI0/KETHOTO 00pa30oBaTEIHLHOTO
YUPEKACHUS BBICIIETO 00Pa30BaHUs
«CapaToBCKU rOCy1apCTBEHHBIN TEXHUYECKHUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Ka(bez[pa «EcTecTBeHHBIC I MATEMATUUECKIE HAYKH)»

PABOYAS NTPOT'PAMMA
10 JUCIIUILINHE
«b.1.3.1.2 XuMu4eckre 1 MHCTPYMEHTAJILHBIE METOJIbI aHAJIN3a)
HanpaBJICHUS TTOJATOTOBKHU
18.03.01 «XuMuyeckast TCXHOJIOTHSI»

HpO(l)I/IJ'IB 4: «TexHOIOTUSI XUMHYSCKUX U He(bTel“a?,OBBIX IIPOU3BOACTB»

®dopMbI 0O0yUCHHSI: OYHAST; 3a0UHas
O0BeEM QUCLUIIINHEL:
B 3aUETHBIX eqUHUIAX: 4 3.€.
B aKkajeMuueckux yacax: 144 ax.u.

Ourensc 2025



PabGouass mporpamma mo aucuuiuine «DHU3MKO-XUMHYECKHUE METOJIbl aHan3a»
HarnpaBiienuss moAaroroBku  18.03.01 «Xumuueckas TEXHOJOTHSN», MPOPHUIIb:
«TexHonoruss XuMUYECKUX M HePTEra3oBbIX IMPOU3BOJICTBY»,  COCTAaBJICHA B
COOTBETCTBUU C TpeOOBAHUSIMU ®denepanbHOTO rocyJapCTBEHHOTO
oOpa3oBaTenbHOr0 CcTaHjgapra Bbiciiero oopazoBanus 18.03.01 «Xumuueckas
TEXHOJIOTUS», YTBEPKICHHBIM ITpuKa3zoM Muno6pHayku Poccun ot 07.08.2020 Ne 922.

Pabouas mporpamma:

00Cy:KIeHa U PEKOMEeHI0BAHA K YTBEPKACHHUIO pelIeHHEM Kadeaphl
«EcrecTBeHHbIE 1 MaTeMaTnuecKkue Hayku» oT «1 1» anpens 2025 r., mpotokoi Nel6

3asexytroumii kadeapoit & 77&/ -~ /Kumna E.B./

TTOANHCH ®.1.0.

onodpena Ha 3acenanuu Y MKH ot «16» anpens 2025 r., npoTokon Ne4.

Ipencenarens YMKH A Shwcwe  /JleBkuna H.JL/



1. Henu v 3axa4M AUCHUTTHHBI
Heab AUCHUNIHHBI - U3yYEHUE OCHOB TEOPUU U MPAKTUKH (PUZUKO-XUMUYECKOTO
aHaJM3a BEIIECTB, OCHOBHBIX AKCIIEPUMEHTAIBHBIX 3aKOHOMEPHOCTEH, JIeKAIIHUX B
OCHOBE (DM3UKO- XUMHUYECKHUX METOJIOB MCCIEOBAHUS, UX CBS3U C COBPEMEHHBIMU
TEXHOJIOTHSIMH, a Takxke (OpMUpPOBaHME Yy CTYJIEHTOB KOMIIETECHLIHMH,
MO3BOJISFOIIAX OCYULIECTBJISTh AKCIIEPUMEHTAJIbHOE OIpE/IEIICHHE
3aKOHOMEPHOCTE U3MEHEHUs (PU3UKO-XMMHUYECKUX CBOHCTB M MPOBOAMUTH
YHCIIEHHBIE PACUEThl COOTBETCTBYIOIMIUX (PU3NKO-XUMUUYECKUX BETNINH
3agauM AMCUMIIMHBL:
1. copmupoBaTh 6a30BbIC 3HAHUS U MPEJCTABICHUS O (PYHIAMEHTAIBHBIX 3aKO-
HaX ¥ OCHOBHBIX METOJIaX MCCIIEI0OBaHUS (PU3MKO-XUMHUUYECKUX CBOWCTB M CTPYK-
Typbl BemecTB. O000MUTh M CHCTEMATU3UPOBATh 3HAHUS, BKItOUaromue GyHmaa-
MEHTaJIbHbIE 3aKOHBI, JIEXKAIIHE B OCHOBE (DU3UKO-XMMHUYECKOTO aHAIN3a.
2. cpopMyTupOBaTh OCHOBHBIC 3aJaud (PU3UKO-XMUMHUYECKOTO aHajIn3a, YCTaHO-
BUTH 00JIACTH U FPAHMIIBI IPUMEHUMOCTH PA3JIMYHBIX METO/OB;
3. paccMOTPETh OCHOBHBIE DKCIIEPUMEHTAIbHBIE 3aKOHOMEPHOCTH, CTPYKTYPY H
MaTeMaTUYeCKyl0 (OpMYy OCHOBHBIX YpPaBHEHHH, JieXKalllUX B OCHOBE (DU3UKO-
XUMHUYECKOT0 aHaJln3a, 0COOEHHOCTH UX UCIOIb30BaHUS B PAa3IMYHBIX METO/1aX;
4. paccMOTpETh OCHOBHBIE TPUEMBI U METOJIbI SKCIIEPUMEHTAIIBHOTO U TEOPETHY €-
CKOT'O HCCJIEIOBaHUs (PU3HKO-XUMHUYECKHX CBOMCTB, UCIOJb30BAHUE ITUX METO-
JIOB B COBPEMEHHBIX TEXHOJIOTHUSX;
5. YCTAaHOBUTh 00JIaCTh MPUMEHHUMOCTH MOJIENeH, MPUMEHSAEMbIX (U3HKO-
XUMHUYECKUX METO/OB, PACCMOTPETh CIOCOOBI BBIUUCICHUS (PU3MKO-XUMUYECKUX
BEJIMYMH, XapaKTEePU3YIOLUX SIBICHUS; 00€CIIEYUTh OBJIaJICHUE METO10JIoTHel (hu-
3UKO-XMMHWYECKUX HUCCIIET0OBAHMM.

2. Mecro qucuumiunsl B cTpykrype OIIOII BO
Hucunmimnaa «b.1.3.1.2 Xumudeckne U HHCTPYMEHTAIbHBIE METOMbI
aHaJIM3a» OTHOCHUTCS K 4acTd, (OpMUPYEMOM ydacTHUKAMU 00pa30BaTEIbHBIX OT-
HomeHuii bioka 1 «/{ucuunmuael (MOILYIIN)».

3. TpeOoBaHusA K pe3yJbTaTaM O0CBOEHMS JUCHUIJINHbBI

W3yyeHne NUCUMIUIMHBI HAMpPaBIeHO Ha (OPMHUPOBAHUE CIEAYIOLIUX KOM-
MEeTCHIUH:
I1K-3 - CnocoGeH oCylecTBISATh BHIIOTHEHUE HKCIIEPUMEHTOB U 0(hOpMIIEHHE pe-
3yJbTaTOB MCCIIEIOBAaHUI U pa3paboOTOK



HepequL IIaHUPYCEMbBIX PE3YJIbTATOB O6Y‘ICHI/I$I 10 AMCHUIINIIMHE, COOTHCCCHHBIX

C TUTAHUPYEMBIMH pe3yJbTaTaMU OCBOCHHSI 00pa30BaTeIbHOM MPOrpaMMBbl

Kon u Kon u naumenoBanue HaumenoBanue rnokasaressi OLleHUBaHUS
HaVMEHOBAaHUE WHJUKATOpa (pe3ynbrara o0yueHus 10 JUCLUILINHE)
KOMIIETEHIINH JOCTHKEHUS
(pe3yabTar KOMITETCHIIUHT
OCBOCHMS) (cocraBrnsroniei
KOMIICTCHITUH )
IIK-3. Cnocoben | U/I-4pk-3 Criocoben 3HaTh:
OCYILIECTBIIATh UCII0JIb30BaTh - COZIep>KaHUE OCHOBHBIX Pa3fiesioB, COCTABIISIFOIINX
BBITIOJTHEHUE TEOPETUYECKHE TEOPETUYECKHE OCHOBBI XMMHUU KaK CHCTEMBbI 3Ha-
HKCHEPUMEHTOB U | OCHOBBI HUH 0 BEIECTBAX U XUMUYECKUX MPOLIECCAX
odopmIileHHE pe- | UHCTPYMEHTAIbHBIX - YU€HHE O CTPOCHUU BEIIECTBA, SJIEKTPOHHOE

3yJbTaTOB UC-
CJIeJOBAaHUU U
pa3paboTok

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

CTPOEHHUE aTOMOB, OCHOBBI TEOPHH XUMHYECKON
CBSI3U U CTPOEHHUSI MOJIEKYJI, CTDOCHHE BEIIECTBA B
KOHJICHCUPOBAaHHOM COCTOSTHUU

- 0a30BYI0 TEPMUHOJIOTHIO, OTHOCSIIIYIOCS K
(U3UKO-XMMHUYECKUM METOJIaM MCCIIE0BAHNUS,

- KJIacCU(UKAIIMIO METOOB

- OCHOBHBIE ITOHATHUS U 3aKOHBI, JIEXKAIlKE B OCHOBE
pa3IMYHBIX METOAOB

Ymers:

- IPOBOAUTH PACUYETHI 110 YPABHEHUSAM XUMUYECKUX
peaxkiuii Ha OCHOBE 3aKOHOB CTEXUOMETPUU C UC-
MOJIb30BAHNEM OCHOBHBIX MOHATUN U (PU3NYECKUX
BEITUYUH

- CBOOOJTHO Y TIPABHJILHO IMOJIB30BATHCA
XUMHUYECKON TEPMUHOJIOTHEN

- IPOU3BOJIUThH PACUETHI JJIs IPUTOTOBIICHUS
pacTBOPOB 33JJaHHOW KOHUEHTPALIHH,
-JIEMOHCTPUPOBATh CBS3b MEXKIY Pa3TUUHBIMU
($U3UKO-XMMHUYECKUMH METOJJaMU HCCIIE0BaHuUs,
CTPYKTYPOU U CBOWCTBaMU BELIECTB

Baanern:

- 00001IEHHBIMU TIPUEMaMHU UCCIIEI0BATEIbCKON
JIeATeTLHOCTH (MTOCTaHOBKA 3a]a4M B JIabopaTop-
HOMW paboTe UK OT/IEIBHOM OIIBITE, TEOPETUYECKOE
000CHOBaHHE U SKCIIEPUMEHTANIbHAS IPOBEPKa €
peleHus)

- 3JIeMEHTapHBIMU IpUEeMaMu pabOTHl B XUMUYE-
CKOM1 1abopaTopuu ¥ HaBbIKaMH OOpaIeHUs C Be-
IIECTBOM;

- O0IIMMH TIPaBUIIAMU TEXHUKH O€30MacCHOCTH MPH
oOpalleHuu ¢ XUMHYECKOU MOCy10H, 1abopaTop-
HBIM 000PYZOBaHUEM U XUMHUYECKUMU PEAKTHBAMU




4. O0beM TMCHUIJIMHBI M BU/IbI YUeOHOH padoThl

ouHasn hopma odyuenusn

aKaJ.4acoB
Bup yueGHol nestensHOCTH [0 cevecTpan
Bcero 4 cem.
1. AyautopHble 3aHATHS, YaCOB BCETO, B TOM UHUCIIE: 64 64
* 3aHATHU JIEKIIMOHHOI'O THUIIA, 32 32
* 3aHSITUSI CEMUHAPCKOTO TUTIA! - -
MPAKTUYECKUE 3aHATHUS - -
71a00paTOpPHBIC 3aHITHUS 32 32
B TOM YHCJIC 3aHITHS B (hOpME MPAKTHISCKON
MOJITOTOBKH B B
2. CamocTosTenbpHas paboTa CTYACHTOB, BCETO 80 80
— KypcoBasi paboTta (ITpOeKT) — —
3.IIpomexyTo4Has aTTeCTaIHs: 3a4er
9K3AMEH, 3a1em C OYeHKOLl, 3auem
O0BeEM OUCHUIUIMHEI B 3aUE€THBIX €IUHUIIAX 4 4
O0BeEM MUCHUIIMHBI B aKajl. yacax 144 144

3a04Han popma oodyuenus

Bup yueGHol gesiTenbHOCTH

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

3aounHas hopma
00y4eHHUs 1Mo UH]IH-
BUYaJIbHBIM I1J1a-
HaM B YCKOPCHHBIC
CPOKH (aKaJl. 4acoB)

10 CEMECTpaM

o
Bcero | cemectpam

Bcero
1. AynuropHble 3aHITHS, 4YaCOB 12 - -
BCEr0, B TOM YHCJIE:
* 3aHATUS JEKIMOHHOTO THIA, 6 - -

® 3aHATHUA CCMHUHAPCKOI'0 THIIA: -

IMMPAKTHYCCKUC 3aHATHA -

71abopaTOpHBIC 3aHATHUS 6

B TOM YHCJIC 3aHATHS B hopMe
MPAKTUYECKONU MOATOTOBKHU

2. CamocrosTenbHas pabota 132
CTYJICHTOB, BCETO

— KypcoBasi paboTa (IIpOeKT) -

— KOHTpOJbHAs paboTa




3.HpOMC}KYTO‘IHaSI aTTrecTanus: OK3aMCH - -
IK3AMEH, 3auem C OMGHKOﬁ, 3auyem

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

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

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

5.1. ConeprkaHue TUCUMIIIMHBI

Tema 1. Memoowr uccredosanus ewecme - ¢husuyeckue, Xumuueckue u
Qusuxo-xumuueckue. Odwasn xapaxmepucmuxa u Kiaccugpurayus memooos.
OOmiast  xapakTEepUCTHUKAa  WHCTPYMEHTAJbHBIX  METOJIOB  aHalIM3a

(9yBCTBHTEIHOCTh, TOYHOCTh, JIOCTOMHCTBA, HeAocTaTku). Kraccudbmukarmys
DXMA. TlonsTne aHAIMTHUYECKOrO CHUTHaja. BuAbl aHAIUTUYCCKMX CUTHAJIOB,
XapaKTEPUCTHKN aHATUTHYCCKUX CHTHAJOB. [IpsiMbie (MeTOa TpaaydpOBOYHOTO
rpaduka, METOJ| CTaHJAPTHBIX JOOABOK, METOJl CPAaBHEHHS CO CTaHIapTOM) U
KOCBEHHbIE (TUTPUMETPUUYECKUE) CIIOCOOBI M3MEPEHUS aHATUTHUYECKUX CUTHAJIOB;
abcomoTHbIe (0€33TaIOHHBIE) U OTHOCUTEIHHBIE METO/IBI.

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

CHEKTPOCKOIUYECKUX METO/IOB. MeTtonbl aTOMHOU CHEKTPOCKOIHUU.
KauecTBeHHBII M KOJIMYECTBEHHBIM AHAINW3 MO CHEKTPaM HMCIyCKaHusA. MeTtoabl
MOJICKYJISIpHOW ~ cniekTpockonuu. Krnaccudukaruss MeTtofoB abCopOIMOHHOMN
CHEKTPOCKONUHU. MeTo/ibl KOJIMYECTBEHHOI'O aHajlu3a B BUAMMON 00JacTU: METOJ
rpagyupoOBOYHOrO Tpaduka, METoa 100aBOK, METOJA CPaBHEHHUS CO CTaHIAApTOM,
METOJT MOJIEKYJISIPHOTO CBOMCTBA, MeToA Au(depeHInanbHoi GoToMeTpuu. 3aK0H
Byrepa-JlamGepTa-bepa. Peppaxmomempuuecxuii Memoo anaauza.
lonsapumempus. llokazarenp NPETOMIIEHUS U TOJHOE BHYTPEHHEE OTPAKECHHE.
Monsipuas pedpakuus. Mepa nonsipuzyeMoctu Mojiekyn rno Jlopeni — JlopeHTity.
Hudpakuuonnas  aucnepcus. [lpubopet  mist  usmepeHuit.  OCHOBHBIE
pedpakToMeTprUeCKue METOAMKNA aHanu3a. BpaileHne mioCcKOCTH MOJSpHU3aIiu.
VY nenbHOE BpalieHUe, TUCIIEPCUsl ONTUYECKOTO BPAILICHHUS.

Tema 3. Drnexkmpoxumuueckue memoovl anaiuza.
CyIIHOCTh 3JEKTPOXUMHUYECKUX METOB aHanu3a. (OCHOBHBIE MOHSITHUS:

ANEKTPOXUMHUYECKAS SYENKA, WHIWKATOPHBIA DJIEKTPOM, JJIEKTPOJ CpPaBHEHUS.




DNEKTPOAHBIA TMPOIECC, CTaAWHM AIEKTPOJHOTO Tporecca. Kiaccudukarms
INEKMPOXUMUYUECKUX Memo0oe aHanuza. lloTeHUMOMETpUYECKHE METObI
aHaM3a: CYyU[HOCTh METO/1a, CUCTEMBI AIEKTPOoA0B. TpeOoBaHUs K UHAUKATOPHBIM
ANEKTPOAAM U BJEKTpoAaM cpaBHEHUs. [IOTEHIMOMETpHS C MOHCEIEKTUBHBIMU
ANEKTPOAAMU (noHOMETpHS), ITOTEHIIHOMETPUYECKOE TUTPOBAHMUE.
MeTtposoruueckue XapakTepUCTHKH MeTona. Bonbprammnepomerpus. CylHOCTB
Metona. [lpuHnuMnuanbHas cxema YyCTaHOBKHU. ONEKTpojbl. KauecTBEeHHBIH U
KOJIMYECTBEHHBIM mnojsporpapuyeckuid aHamu3. Ammnepomerpus. CymHOCTb
METO0/1a, MPUHIUITHATIbHAS CXeMa YCTaHOBKU. BBIOOP CHUCTEMBI 3JIEKTPOI0B, BHIOOD
NOTEHIMAJIa  WHJIUKATOPHOTO  JJIEKTpOJd. THUObl  KPUBBIX  TUTPOBAHUSL.
AMIEPOMETPUUECKOE TUTPOBAHUE C JBYMS WHAUKATOPHBIMU BJIEKTPOIAAMHU.
Mertposornueckue xapakTepucTuku metoja. KymoHomerpusa. 3axoHsl Dapajes.
Bapuantel kynmoHomerpuun. IIpsMas KyJIOHOMETpHUST M KYJOHOMETPUYECKOE
TuTpoBaHue. Bo3MoxkHocTH Meroma W oOnmactu  npumeHeHus.  OOmas
XapakTepUCTHKAa  METOoAA  DJIEKTPOrPABUMETPHH. Konnykromerpus  u
KOHJYKTOMETPUUYECKOE TUTPOBaHME. BBICOKOYACTOTHBINA BAPUAHT METOAA.

5.2. Pa3neibl, TeMbl JUCHUILIMHBI ¥ BU/IbI 3aHATHH
ounas hopma ooyuenusn

Buppl 3aH4THH, BKJIIOYas CAMOCTOSITEIbHYO Konx
paboTy cTyeHTOB (B aKkaJ.4acax) WHIUKaTOpa
HaumenoBanue 3aHATHS 3aHATHS caMoc— JIOCTHIKEHUS
Ne paszzena, TeMbl JIEKIIMOHHOTO | CEMHHAPCKOTO | TOSTENbHAS | KOMIIETEHIMH
n/m JUCLUTIIUHBI THUIIA TUNA / U3 HUX paborta
B (hopme
MPAaKTUYECKOMN
MTOJATOTOBKH
Cemectp 4
1. |Tema 1. Meroms uc- 8 -I- 25
CIIEJOBAaHUS BEIIECTB - NI-4mk-3
¢busnueckue, XUMHYe-
CKHE " ¢uzuxo-
xumuueckue.  OOmas
XapaKTePUCTHKA u
KIaccupUKalus MeTo-
JIOB.
2. Tema 2 Onruueckue 12 -/- 25 N/1-4nk-3
METO/IbI aHaJn3a.
Pedpakromerpus.
3. Tema 3. 12 -/- 30 NI-4mk-3
DNEKTPOXUMHUECKUE
METO/IbI aHAIH3a.
Hroro 32 -/- 80




3a0unasn gpopma 0dyuenus

Bupl 3aHsTHH, BKITIOYas CAaMOCTOSITEIBHYIO Kon
paboTy CTy/IeHTOB (B aKaJI.4acax) WHNKATOpa
HaumenoBanue 3aHATHS 3aHSATUS camoc— JOCTHKEHUS
paszzena, TeMbl JICKIIMOHHOTO | CEMHHAPCKOTO | TOSITeNbHAS | KOMIIETCHIMH
No /a1 JUCIUILTAHBI THIIA TUMAa / U3 HUX B pabota
3ao0unas / dbopme
urly MPaKTHYECKOU | 3aouHas /
[MOJATOTOBKHU uny
3aounasn /
uiry
1. Tema 1. Meroast 2/- -I- 35/- N/1-4nks
UCCIIEIOBaHMUS  Be-
mecTB: (usudeckue,
XUMUYeCKue u u-
3UKO-XUMHYECKHE.
OO6mass  xapakrepu-
CTHKa U Kiaccudu-
Kallysi METOJIOB.
2. Tema 2 Omrrnueckue 2/— -/- 45/ - NI-41k-3
METO/IbI aHanus3a.
Pedpakromerpusi.
3. Tema 3. 2/- -/- 52/ - N T-41k-3
DNEKTPOXUMHUYECKUE
METO/IbI aHAJIH3A.
Hroro 6/ - -/ - 132/-




5.3. [lepevyeHb NpaKTHYECKUX 3aHATHH
He npedycmompenul yuebHvim nianom
5.4. Ilepevenn 1a060paTOPHBIX PadoT

Ne | HammenoBanue pazaena, TEMbI HaumeHnoBanue 1a00paTopHOil pabOThI O0beM MUCIMIUTMHBI B aKaJl. Yacax
n/m JUCIUTIAHBI ouHas ¢opMa | OuYHO-3a04Has |3aouHas popma
oOydeHust  |popma oOydeHUsI| OOyUICHHS
/ NITY / UITY
1. | Tema 2 Ontuueckue Mmeronsl | 3akon Byrepa-JlamGepra-Bepa. —I- 3/~
aHanuza. Pedpaxromerpus. 1.«Onpenenenue HOHOB MM, JKeie3a, HUKEIs B pa3Iud- 2
HBIX Cpelax»;
2. «Onpepenenne pK IByXIIBETHOTO HUHIUKATOPAY. 2
3. «Onpenenenue conepxanus Fe (111) B 6enbix BUHAX». 2
Peppakromerpus:
1.«Omnpenenenue coaepkaHus TIOKO3bI B (hapMrpernapa- 4
Tax».
2.«neHTndukanysi OpPraHUYECKUX BEMIECTB METOJOM 4
pedpakToMeTpHI»
3. «PedpakTomerpuyeckoe omnpeereHrue BOJI0PaCTBOPH- 4
MBIX OPTaHUYECKUX BEIIECTB)»
2. | Tema 3. IMoTeHUHOMETPHS: /- 3/-
Onexrpoxumuueckue  Meronsl | 1.«Onpenenenne pNa B BOZHOM pacTBOpe cOJn», 2
aHanms3a. 2.«IToreHrmomeTpuieckoe TUTPOBaHUE KHUCTIOTY, 4
3.«Ompenenenne  comepkanus  skemeza  (I1) B
npucyrctBun xenesa(lll)», 4
4. «OrnpeneneHne coaepKaHus arieTaTa [MUHKa» 4
Hroro 32 —/- 6/ -




5.5. 3ajaHus 1J151 CAMOCTOATEIbHOI PadoThI CTYIEHTOB

Ne n/m Haumenosanue paszzena, 3aanusi, BOIPOCHI, JIJIs1 CAMOCTOATEILHOTO U3YUEeHHS O06beM QUCHMILIMHBI B aKaJl. yacax
TEMBI JUCIUILTAHBI (3amanus) ouHas popmMa | OuHO-3a04Has | 3a0uHas popma
o0OyueHHs (dopma oOyueHU 0o0ydeHHs
/ UITY / AITY
1. Tema 1. Meroas! uccieno- | CaMOCTOATENBHO U3yYUTh OCHOBHYIO M JOIIOJIHUTENBHYIO 25 /- 35/-
BaHMS BENIECTB: (pu3mue- | JIATEPATYpy 10 Teme. [I0AroToBHTE OTBETHI Ha BOIPOCHL:
CKHe, XHMUYecKHe U (usu- a) 0 TEOPETUUYECKHE OCHOBBI (PH3UKO-XUMUIECKUX
Ko-xuMmuueckue. OOmasa xa- | MCTOJOB aHaIM3a.
PAKTEpPUCTHKA U KIacCUDH- 0) kmaccudukanus GU3NKO-XUMHUICCKIX METOJIOB
Kalusi METOHOB. aHajmsa.
2. Tema 2 OnTuueckue | CaMOCTOSTENbHO H3YYUTh OCHOBHYIO U JOTIOJIHUTEIBHYIO 25 —I- 45 |-
METO/IbI aHaJM3a. | JTUTEPaTypy Mo TEME.
Pedpakromerpus. [ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI:
1. KBanTOBOMEXaHMYECKUI MOJIXOJT K OITHCAHUIO
KOJeOaTeNbHBIX ~ CHEKTPOB.  YPOBHH  JHEPrUd U  HX
KJaccuuKanus.
2.IlpumeHeHne METOZOB KOJeOaTeNbHON CIEKTPOCKOMUU IS
UIEeHTU(DUKAITIN BEIIECTB, CTPYKTYPHO-TPYIIIOBOTO,
MOJIEKYJIIPHOTO M KOJMYECTBEHHOTO AHAJM30B W JIpyrue
MPUMEHEHUS B XUMHUH.
3.Jducnepcus ceeta. [IpumeHeHne MonekyasipHoi pedpakuuu u
JUCTIEPCUU JJISI YCTAHOBJICHUS! CTPOSHUS MOJIEKYII.
4.PedpakromeTpuyecKrue KOHCTAHTHI KaK KPUTEPUN YHCTOTHI
BEII[ECTBA U CPEACTBO MJICHTU(PUKAIINH.
3. Tema 3. CaMOCTOATENBHO U3YYUTh OCHOBHYIO U JIOTIOJTHUTEIBHYIO 30 —/- 52 /-
DNEeKTPOXUMHUIECKHE JUTEPATYPY IO TEME.

METOJbI aHaJIn3a.

IToAroTOBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHL:
1.IToreHumomMeTpruyeckoe TUTPOBAHUE MO METOIY OKHUCIECHHS-

BOCCTaHOBJICHHSI. DJIEKTPOXUMHUECKHUEC WH/IUKATOPHBIC
pEaKInm.
2.CBs13b KOHCTaHTBI paBHOBECHSI OKHUCITUTEIILHO-

BOCCTAaHOBUTEILHOU p€akuu CO 3HAYCHUCM CTaHIAPTHBIX




(peanbHBIX) MOTEHIMAJIOB OKUCIUTENs U BOCCTAHOBUTEIS.
Pacuér Kpuy 10 3HaY€HHMAM CTaHAAPTHBIX  (pEanbHBIX)
HOTEHIUAJIOB.

3.0CO0CHHOCTH KPHUBBIX TUTPOBAHUS METO/AA OKHCICHHS-
BOCCTaHOBJIEHUA. Pacuér OKHMCIMTENbHO-BOCCTAHOBUTEIHHOIO
SKBUBAJICHTA PeakIuu (Yrcia 3JIeKTPoHOB) 1o rpaduky E - 1g
aOK/ dpoc-

B pesynbraTe OCBOEHMS 3aJaHUN CaMOCTOSITENIbHOM pabOThl CTYAEHT JOJDKEH YMETh pellaTh 3aJadd 110 M3YyYEHHBIM TeMaM, MOATOTOBUTHCS K
BBINOJIHEHUIO JJa0OpaTOPHBIX paloT, a TakXke K 3k3aMeHy. Ha ocHOBe M3ydeHHOro marepuaia CTYJeHT JOJDKEH BBINOJHUTh MUCbMEHHBIE 331aHUS B
BHJIE MOAYJIEH, KaK IIPOMEXKYTOYHOTO KOHTPOJIS 3HAHUM.




6. PacueTHo-rpaduueckas pabora
Pacuemno-epaguueckas 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
[lpenycmotrpena 1 koHTponbHast pa0oTa, BKJIIOYAOLIas TEOPETHUYECKHUE

BOIIPOCKI W pacueTHble 3adaud. (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) Xpomartorpadus
CTpyKTypa KOHTPOJIbHOM PpadoThI:
1 .TUTyIbHBIN JTUCT.
2. YC0BUS 33]aHUsS U €T0 PEIICHHUE C TPUBEIEHUEM COOTBETCTBYIOITUX TCOPETH-
YECKUM TMOSICHEHUH U (opMyJl, a TaKKe rpaduKu 3aBUCUMOCTEN BEJTUYHH.
4. IlpunoxeHus:
Hcnonbs3oBaHHAs nuTeparypa
NHTEepHET-UCTOYHUKH C YKa3aHUEM CCBLIKH.

10. OueHoYHbIe cpeacTBa IS NMPOBeIeHUs TEKYIero KOHTPOJsl U Mpo-
MEKYTOYHOM aTTeCTaluu

OueHuBaHue pe3yibTaTOB OOyYEeHUST MO JWCIUIUIMHE U YPOBHS
c(hOpPMUPOBAHHOCTU KOMMETEHIUNA (YacCTH KOMIIETCHIIMU) OCYIIECTBISETCS B
paMKax TEKYIIEro KOHTPOJS YCIEBAaeMOCTH M MPOMEKYTOYHOM aTTecTaluyd B
cooTBeTCTBUM ¢ DOHIOM OIIEHOYHBIX CPECTB.

TunoBoii nepevyeHb BONMPOCOB K MOAYJISIM:
3agaHus K pasaenay «BoabTtamnepomerpus»

1. Jns Bocxopsmied 4Yactd  oOpaTUMoil  moJisiporpauyeckod  BOJIHBI
(c=1,0 10° M) npu 25°C noay4eHsbl CAEAYIOIINE JaHHbIE:
E B -0,395 -0,406 -0,422 -0,445



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

[Ipenensubiit auddy3uonnsiii Tok 3,78 MkA, m= 1 mr/c, t = Ic. Kakyro
UH(OPMAIUIO MOKHO MOTYYUTh U3 ITUX JIAHHBIX?

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

B mpucyTcTBUM OpraHWYecKOro TUranaa A MoSydeHbl CIeAYIONINe TaHHbIC

Ca, M 0,020 0,060 0,1000 0,300

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

KakoBO COOTHOILIEHNE METAJLI : JIUTAH]T B KOMIUIEKCE, KAKOBA KOHCTAHTa €ro
YCTOMYUBOCTHU?

Bonpocel no reme «IloreHumuomeTpus»
1. BpMHUCIUTH TOTEHIMAI MEIHOTO 3JIEKTPO/a, TOMEIIEHHOIO B PACTBOpP HUTpa-
Ta MU, OTHOCUTEIBHO HACBIIIEHHOTO XJopcepeOpsiHOro 3JiekTpoja, eciu B 150
M1 pactBopa coaeprxkutcs 24,2 T CU(NO3), 3H,0.
2. TloreHnuan XHHTUAPOHHOTO AJIEKTPOJA MO OTHOIICHWIO 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% ortutpoBanHoro pacteopom KMnO,.

Tunosoii nepeyeHb BONMPOCOB K 3a4€ETy
1. Knaccudukanus GpU3snko-XUMHUYECKUX METOJOB aHAIN3a

2. DMUCCUOHHBIA CHEKTpaIbHBIA aHanmu3. [IpoucxoxaeHrne SMHUCCUOHHBIX CIEK-
TPOB.

3. AGCOpOIIMOHHBIN CIIEKTPaNbHBIN aHanu3. [IpoucxoxieHrue CeKTpoB MOTJIoIIe-
HUSL.

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

5. OCHOBBI KaY€CTBEHHOI'O0 U KOJMWYECTBEHHOTO a0COPOIMOHHOrO aHalu3a B BH-
JTUMOH, yIIbTpaproIeTOBON U HH(paKpacHOW 00JaCTH CIIEKTpa.

6. [IpuHnMnIUanpHas cxemMa YCTaHOBKH ISl aICOPOIIMOHHOTO CIIEKTPAIILHOTO aHa-
au3a. ICTOYHMK CBETa, MOHOXPOMATOPBI, IPUEMHUKH CBETA. Y CIIOBUS ONpeee-
HUSL.

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

TunoBbie TeCTOBBIE 3aJaHUSA:
1. CymHOCTh TpaBUMETPHUYECKOr0 MeToAa aHanu3a. CTagud TpaBUMETPUHU, HX
HasHadeHue. O0JacT MPUMEHEHHUS METO/1a, JOCTOMHCTBA U HEJIOCTATKH.



2. llpunnunuansHas cxema mpubopa IS MPOBEACHUS TOIIPUMETPHUIECCKOTO
ananu3a. Hazpanus u Ha3HaueHUE OTJIEIbHBIX y3JI0B U yacTel mpudopa.

3. Bpbruuciaute dakrop nepecuera B TPaBUMETPUYECKOM aHAIU3e IMPHU
onpenenennn coaepxkanus Na,S,03, ecnu BecoBoit (popMoit sBISETCS Cylbdar
oapus BaSO,.

4. HaBecky nementa maccoit 0,56 r, comepxaiiero okojio 30% oxcuaa marsus,
pactBopusii B MepHoi koside Ha 100,0 mu. Kakyro amukBOTY IOJYYEHHOTO
pacTBOpa CIEIyeT B3ATh ISl MPOBEACHHS TPABUMETPHUYECKOTO aHAN3a, YTOOBI
nonyauth 0,3 r ocangka okcuxuHosmHata Mmaraus Mg(CoHgOH),?

5. Paccuuraiite ynenbHOE ONTUYECKOE BpAIICHUE MOJOYHOM KHCIOTBI, €CIU
ONTUYECKOE BpaIleHHE pacTBOpa ¢ KoHueHTpauuen 15 r/100 mi B KroBeTe ATUHOM
20 cM cocrasnsier -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 pErucTpaluu 1EeKTPOMAarHUTHOTO U3TyUCHHUS.
2. OcHOBHOM 3aK0H cBeTONOTrJOIIEeHUsA. MOJspHBIN KO3(P(UIIMEHT CBETONOTIOIIE-
HUS, €ro (PU3NYECKUN CMBICIL.

Paccuutate MossipHbIf KO3 duieHT cBeronoriomeHus autuzonara meau (1),
€CJIM ONTUYECKasl INIOTHOCTh PACTBOpA C KOHIIEHTpaluen

4,00 -10™ MOIB/T B KIOBETE [UIHHOM 2,0 cM, pu ajvMHE BOJIHBI 550 HM cocTaBuia
0,356.

3. CyIHOCTh KYJIOHOMETPUUECKOTO MeToja aHanu3a. [loHsTue ynenbHOW U Mo-
JIIPHOM HJIEKTPOMPOBOJHOCTH, UX 3aBUCHUMOCTh OT KOHIEHTPALMM DJIEKTPOJIUTA.
OO6uacTu MpUMEHEHUsT METO/1a.

4. W300pa3ute mpuUMEpPHBI BUJ KPUBOMW KOHIYKTOMETPUUYECKOTO THUTPOBAHUS
a30THOM KHCIJIOThI pacTBOPOM TMAPOKCHAA Kaldus. Y KOKHUTE TOYKY YKBUBAJIECHTHO-
CTH, IOSICHUTE XOJ KaXJOr0 y4acTKa KpUBOM TUTPOBAHUSI.

5. Jlna mocTpoeHusi rpagydupoOBOYHOIO Trpaduka 3anucaiv MoIsporpaMMbl YEThI-
pex CTaHIapTHEIX pacTBOpoB CU’* M M3MEpPHIIN BBICOTY BOJHBL:

CCu®-10°, /M1 0,50 1,00 1,50 2,00

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

Hagecky natynu maccoit 0,1200 r pacTBopuiiv B a30THOM KUCJIOTE, HEHTpaIU30Ba-
au 1 pactBop pazbaswiu 10 50,00 mi. Berauciure MaccoByro JIOJIF0 MEIHM B aHa-
JU3UpyeMoM oOpaslie, €ClU BBICOTa BOJHBI Ha TMOJSIPOrpaMMe OKa3alach paBHOU
23,0 MM.



11. YuyeOHO-MeTOAHYECKOE 00ecneyeHne JUCINILTHHDBI

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

H.I'. Hukutuna. - 3-e uza., uctp. u gom. - M.: FOpaiit : U1 FOpaiit, 2012. - 278 c.
- Jonymeno Yue6HO-MeToInY. 00bEMHEHUEM BY30B 110 YHUBEPCUTETCKOMY
MOJIUTEXHUYECKOMY 00pa30BaHUI0. DK3eMIULIphI Beero: 11

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

3. AmapueB, A. W. Ananutuueckas XuMUA U (PU3UKO-XUMHUYECKHE METOMIbI
aHanuza: ydebHoe mocobue / A. WM. AmnapaeB, A. A. Kazakosa, T. I
AnexkcangpoBa. — HoBocubupck : HoBocubupckuii rocynapcTBEHHBIN
TexHnueckud ynupepcuteT, 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. AHanutuyeckast XuMust 1 PU3NKO-XUMUYECKHUE METO/Ibl aHATN3a
/ Banosa (Konsimosa) B. 1. - Mocksa : [amkos u K, 2017. - 200 c. - ISBN 978-5-
394-01301-0. - Tekcr : anexkrponHsiii / ObC "KoHcynpTanT cTyaenTa” : [caiiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785394013010.html  (nmara
oOpamenust: 06.08.2021).

5.Tukynosall. B. CnpaBouHO€ PyKOBOJCTBO MO AHATIMTUYECKON XUMHUH U (PUZNUKO-
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 : snexrponnbii / ObC "KoHcynpTaHT cTyneHrta" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785437200759.htmi
(mara obpamenus: 06.08.2021).

6. Menbuenko [.I'. Ananutudeckas XuMusi M (PU3UKO-XUMUYECKHUE METOIBI
aHanu3a. Koam4ecTBeHHBIM XUMUYECKUM aHalu3 [ DIEeKTPOHHBIN pecypc]: yueOHoe
nocobue/ Menbuenko I'.I'., FOnnukoBa H.B.— DneKkTpoH. TEKCTOBbIE JaHHbBIC.—
Kemeposo: KemepoBckui TEXHOJIOTUYECKUAMN VHCTUTYT MTHAIEBOM
MPOMBIILJIEHHOCTH, 2005.— 104 C— Pexum JoCcTymna:
http://www.iprbookshop.ru/14351.— DBC «IPRbooks.

11.2. Ilepnoauvyeckue U3TAHUA
He UCNONb3YIOMCSL

11.3. HopmaTHBHO-IpaBOBbIEC AKTHI U HHBIE IPABOBbIE JOKYMEHTbI
He UCNOJIb3YIOMCs



11.4 IlepeyeHb 31eKTPOHHO-00pa30BaTeJbHbBIX PECypCcoOB
1. YyeOHO-MeTOAMUECKHE MAaTEpUaAIbl IO JUCHUILINHE «Dr3nKo-
XMMHYECKHE METO/Ibl aHAIN3a» (JIEKTPOHHBII 00pa30BaTeIbHbBIN pecype pa3me-

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

2. Caiit 9TU (pumman) 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  uHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH  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 uneanuoos u auy ¢ OB3 obecneyenvt nevamuvimu u
(unu)  INEKMPOHHLIMU  00paAzo8amelbHbiMU  pecypcamu 8  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUIM UX 300PO8bS.

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 cuctema «Koncynbrant [Lmrocy.
2. bubmuoreka MI'Y um M.B.JlomoHocoBa. Xumudeckuii ¢akynbrer MI'Y
www.chem.msu.su
3. Poccuiickas nanmonaneHas ounbnuoreka (PHB) www. nlr.ru

12.2 IlepeueHs npogecCHOHAIBHBIX 023 TaHHBIX
He UCNONb3YIOMCSL


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

12.3 TlepeyeHb MHGPOPMALHMOHHBIX TEXHOJIOTHi, HCNOJb3yeMbIX NpPH
OCYILIECTBJICHHH 00pa30BaTeJILHOI0 Mpouecca no IMCUMILINHE, BKJIKYas 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

Kaxnpiii  oOywaromuiics B  TeYeHHME BCEro nepuoaa  oOydeHus
oOecrieuynBaeTcs WHIAMBUIYATbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOMMOTEYHON CcHUCTeME U JJIEKTPOHHOW WH(MOPMAIMOHHO-00pa30BaTeIbHON
cpene.

13. MaTepuaibHO-TeXHHYECKOe O0ecreYeHne

Vuebnas ayoumopus 01 npogeoenus 3aHamuli JeKYUOHHO20 Mund,
MeKyujeco  KOHMpoAs U  NPOMEJNCYMOYHOU ammecmayuy, 2pynnogulx u
UHOUBUOYATLHBIX KOHCYIbMAayUull

YKOMIUIEKTOBaHa CHEUUATU3UPOBAHHON MeEOENbI0 U TEXHUYECKUMHU
cpeacTBamu o0yueHusi: 18 pabouumx MecT oOydaronuxcsi; pabouee MecTo
IIPENOAABaTeNsA; KJIACCHAs [OCKA; MPOEKIMOHHBIM JKpPaH; MYJIbTUMEINWHBIN
MIPOCKTOP; KOMIIBIOTEp, TOJKIIOYCHHBIH K VHTEpHET ©W  JOCTynmoM B
uHpopmarimonHo-oopazoBarenbHyo  cpeny OTU  (bunuan) CI'TY wumenu
[Narapuna IO.A.; neMoOHCTpallMOHHOE OO0Opy/JOBaHHE W Y4eOHO-HArJIsHbIC
noco6ust, 00ecreurBaoIe TeMaTHYeCKIe WLTIOCTpalMK o paboyeil mporpaMmme
JUCITUTUTHBI.

Vuebnas ayoumopus aumarumuyeckou Xumuu 01 NPOBeOeHUsl 3AHSMULL
1abopamopHo2o muna

YKoMILUIeKTOBaHa 000PYI0BAHUEM:

Cronmpl M CTynbsi C KOJMYECTBOM IMOCAaTO4YHBIX MecT 20, mocka s
HAIMCAHUS MEJIOM
1.Monomep UM-500
2. Konopumetp KOK-2, KOK-3
3. Konaykromep Dxcnept-002
4. PH-meTtp-MunuBoasT™MeTp-410
5. ITpu6op PH 637m-17-14
6. I[Tpubdop T-107 Tutparop
7. Tonspumetp kpyrosoit CM-3
8. Peppaxtomerp NPD-454
9. Cniextpodoromerp CD-26
10.Kon6onarpesaremm: ESF-4100, I[13-0316;
11.Becsl Texnoxumudeckue nudpossie SCOUT SPU202;
12.Pedppaxktomerp YPJI naGoparopHsiil, yHUBEPCAIbHBIN C TTOBEPKOIA;



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 nmporpaMmmy cocTaBu < " % °  |O.T.Hesepnas /



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 / /




