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@duznyeckas 1 KOJJIOUAHAA XUMHSA
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroBku 19.03.03 IIpoaykTel mUTaHMS 5KMBOTHOTO MPOUCXOKICHUS
Hampasnennocts (mpoduis) TeXHOJIOTHS TPOIYKTOB MUTAHUS KHBOTHOTO

IIPOUCXOKIACHUA
Kranuduxarms Bbakanasp
dopma oOydeHHs 3a04Hast
OO6mast TpyI0eMKOCTh 53ET
YacoB 1o yaeOHOMY IIaHy 180 Bupas! koHTpONIS:
B TOM YHCIIE: 9K3aMeH
ayAUTOPHBIE 3aHATH 18
CaMOCTOsTebHAs paboTa 153
4acoB Ha KOHTPOJIb 9

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 2
Bun 3anstuii v | Pl Hroro

Jlexuuu 6 6 6 6
JlabopaTtopHbie 12 |12 |12 |12

B Tom uuncne uHT. 4 4 4 4
Wroro ayn. 18 |18 |18 |18
KonrakrHas padora |18 |18 |18 [18
Cawm. paboTta 153 [ 153 | 153 [ 153
Yacel Ha KOHTPOJTb 9 9 9 9
Hroro 180 180 | 180 | 180




[Iporpammy cocTaBui(u):
KaHO. c.-X. HayK, 0oy., IIpoxkonvesvia M.B.

[pu pazpaboTke pabodeii mporpaMMBbl TUCIUIDTHHEL (MOyms) "du3ndeckas 1 KOJUIOUIHASI XAMUS'"' B OCHOBY TIOJIOKEHBI:

1. ®enepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT BHICIIEr0 00pa3oBaHMS - OakaJaBpuaT IO HAIIPABICHHIO
moarotoBkr 19.03.03 IpomykThl mMUTaHWS >KUBOTHOTO TNpOWCXOXAeHUs (mpmkaz MunoOpHaykum Poccmm ot 11.08.2020 r. Ne
936).

2. Yueobnblii nian: Hanpaenenue noarotoBku 19.03.03 [IpogyKThl mUTaHKUS )KUBOTHOTO ITPOUCXOMKIICHUS
HanpasnenHocts (npoduip) TeXHOJOTHS NMPOAYKTOB HHUTAHMS JXMBOTHOTO ITPOMCXOXKICHHUS, OJO0OPEHHBIH YUEHBIM COBETOM
OI'BOY BO Yysamckuit 'AY ot 26.03.2024 r., nporokon Ne 12.

PabGouast mporpamma JIUCHMIUIAHBI (MOIYJSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeIycKatomeil kadeapoit Mapumaprea H.B.
[Ipencenarens MeToamyeckoii komuccnu gaxynbrera Medoases [LA.

JupexTop HaydHO-TEXHHYECKO# OmbnmoTekn BukropoBa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | bopmupoBanue y Oyaynmx OakanaBpOB TEOPETUUECKUX 3HAHIH 110 OCHOBHBIM 3aKOHAM (hH3HIECKOH U KOJIIOMIAHON
XUMUH, TPAKTUYECKHX HABBIKOB PabOThI C NPHOOPAMH 110 UCCIESI0BAHHIO (PH3UKO-XUMHIECKUX MPOLIECCOB U
orpesieNeHHI0 (PH3NKO-XUMHUYECKUX ITapaMETPOB JUISl MOCIIEAYIOIEro IIPUMEHEHHS IIPU Pa3padoTKe PasIuIHbIX
TEXHOJIOTHH € MX YPE3BBIYAWHO CIIOKHBIMH (DH3UKO-XUMHYECKIMH ITPOIIECCAMH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

uxn (paznen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0IIerocs:

2.1.1 | MareMaTHKa ¢ OCHOBaMH MOZCINPOBaHUA B HpO(beCCPIOHaJ'ILHOﬁ JACATCIIBHOCTH

2.1.2 | Heopranudeckasi XuMust

2.1.3 | Oprannyeckasi XUMHS

2.1.4 | OcHOBBI TPOQECCUOHANBHOMN IeITETFHOCTH

2.2 | JucuMmiMHbI M IPAKTUKH, /151 KOTOPbIX OCBOECHHE JAHHOW AMCUHMIJIMHBI (MOAYJIA) HEOOXOAUMO KAK
npeauiecTBymoLIee:

2.2.1 | buonormueckre OCHOBHI PHIOOBOJICTBA

2.2.2 | MeTpomorusi ¥ TEXHUYECKOE PEryIHPOBAHHE

2.2.3 | OCHOBBI HYTPULIUOJIOTUU

2.2.4 | Oxomnorus (TIPOMBIIIICHHAST)

2.2.5 | IumeBbie JOOABKH U TEXHOJIOTHUYECKHAE BCIIOMOTATEILHBIC CPECTBA

2.2.6 | PeoMeTpus MUIIEBOTO CHIPHS U MTPOTYKTOB

3. KOMIIETEHIIMU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHUSI TUCLIATIIMHBI
(MOZY.JIsT)

OIIK-2. CriocobeH mpuMeHsITh OCHOBHBIE 3aKOHBI U METOJIbI HCCIICAOBAHII €CTECTBEHHBIX HAayK JIJIsl peLIeHus 3a1a4
MpoGheCCHOHATBHOM eI TENbHOCTH

OIIK-2.1 JIemoHCTpHpYeT 3HAaHHE OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX M €CTECTBEHHBIX HaYK, HEOOXOAUMBIX JJISl peICHHS
THIOBBIX 337124 NPO(ECCHOHATBHOM NeSTebHOCTH

OIIK-2.2 I/ICHOHBSYGT 3HaHUA OCHOBHBIX 3aKOHOB MAaTCMAaTUYCCKUX U €CTCCTBCHHBIX HAYK IJI PCIICHUA CTAaHAAPTHBIX 3a4a4
TEXHOJIOTUN TTPOAYKTOB IMUTAHUSA JKUBOTHOTO ITPOUCXOKIACHUA

OIIK-2.3 Brageer HaBBIKAMH TEOPETHUECKOTO M HKCIIEPHMEHTAIFHOTO UCCIIEA0BAHUS 00BEKTOB MPO(ECCHOHATBHON AESTENbHOCTH

B pe3yabTaTe OCBOCHUA TUCHHUIIIMHBI Oﬁy‘[am]].ll/lﬁCH JOJIZKCH

3.1 (3HaTh:

3.1.1 |- dynnameHTanbHBIC 3aKOHBL: XUMUYECKOH TEPMOAMHAMUKH, XUMHUYECKOTO U (ha30BOTO PaBHOBECHS, (Pa30BBIX
HPEBPAIICHUH, IEKTPOXUMUH, XHMHYECKOH KMHETHKH U KaTaJln3a;

3.1.2 | - ocHOBHBIE 3aKOHOMEPHOCTH aICOPOIIMH, TOBEPXHOCTHBIX SIBICHHI; JIEKTPOKMHETHYECKUX U MOJIEKYIISIPHO-
KUHETHYECKHX SIBICHHUI;

3.1.3 | - oNTHYECKUX SBJIICHUH B pacTBOpax U JUCIIEPCHBIX CUCTEMAX, CprKTypOO6paS’OBaHI/I€ B IUCIICPCHBIX CUCTEMAX,
OCHOBOIIOJIararouiuc (bI/I?:I/IKO-XI/IMI/I‘{eCKI/IC CBOMCTBa BBICOKOMOJICKYIIAPHBIX COC,Z[I/IHCHI/Iﬁ " paCTBOPOB ITOBEPXHOCTHO-
AKTHUBHBIX BCIICCTB,

3.1.4 | - BeNMYMHBI XapaKTEPHU3YIONINE: YHEPTreTHIECKIH OalaHC CHCTEMBI, BO3MOKHOCTB OCYIIECTBIEHHS IIpoIiecca, paBHOBECHE
u (a30BBIe IEPEXOJIBI, CKOPOCTh PEAKIIUH, aJCOPOLHIO, ITEKTPOIPOBOAHOCTD, SIEKTPOIHBIC TOTECHIUALI U
JNEKTPOABUKYIUE CUIIBI, YCTOHYUBOCTD AUCTIEPCHBIX CUCTEM, CTPYKTYpoOOpa3oBaHue, KHHETUKY HaOyXaHHs OJIUMEPOB
U pa3pyLIEHUs AUCIIEPCHOCTU CUCTEM;

3.1.5 | - HOHATHSA: TUMOJTBHBIH MOMEHT MOJICKYII, pepaKI¥sl, TIOJIAPU3ALHs, TOTCHIIHAT TEPMOANHAMUYECKUH, YIICKTPOIHBIH,
JIIEKTPOKUHETHIECKUH, KOHCTAHTa PAaBHOBECHS, KOHCTaHTa CKOPOCTH PEAKINH, IEPETOHKA, SKCTPAKIIUS, OTTAJICCIICHITHS,
CTaOMIM3aIsL AUCTIEPCHBIX CHCTEM, CTPYKTYpOoOOpa30BaHNE B TUCIICPCHBIX CHCTEMAX.

3.2 | YmeTh:

3.2.1 |- paccunTaTh HEPreTHUECKHUN OaNaHC CHCTEMBI;

32.2]- ONPEACIIUTD MapaMETPbl BO3MOXKXHOI'O OCYIICCTBJIICHUA ITPOLIECCa,

323]- OMPEACIUTD KUHETUICCKUE COCTABJIAIOIINE ITPOLICCCA,

3.2.4 | - BBIIIOJIHUTH IpeaABaprUTCIIbHBIC PACUYETBI JJIA OIPCACICHUA KPUTCPHUEB KOHTPOJIA 3a C])I/ISI/IKO-XI/IMI/I‘JGCKI/IMI/I mpoueccaMu;

3.2.5 |- HeHNUTH NPUHIUINBI MPUMEHHIMOCTH UCIIOIb3YEMBIX UM B JAOOPAaTOPUN METOJ0B (hH3UKO-XUMHUIECKOTO aHAIIH3a;




3.2.6

MostekyasipHoit maccel BMC.

- IPUMEHATh METOAUKHU PACueTa U 3KCIEPUMEHTAIBHOTO ONPENEIICHUS TEMIO0ThI PACTBOPEHUS COJIEH B BOJIE, SHEPTUU
aKTUBALMH, SJICKTPOABIIKYIINX CHJI, (Pa30BBIX JMarpaMM OJHO-, IBYX-, TPEXKOMIIOHEHTHBIX CHCTEM, Pa3MEpPOB YaCTHI]
JIMCTICPCHBIX CHCTEM, ITOPOTa KOATYISIHNA KPUTHIECKOH KOHIICHTPAaLlK, KOHCTaHTBI CKOpocTH HaOyxaHus BMC,

3.3 | UmeTh HaBBIKM ¥ (MJ1H) ONBIT €SI TETbHOCTHU:
3.3.1|- B1aseHus COBPEMEHHON XUMUYECKOH TEPMUHOJIOTUEH,
3.3.2 | - obparteHus ¢ 1abopaTopHBIM 000PYIOBaHHEM.

4. CTPYKTYPA U COAEPJKAHHUE JNCLHUILIAHEI (MOLY.JIST)

HaumeHoBaHue pa3iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIpumeuanue
3aHATHA/ Kypc 107071 pakr. | moar.
Paznen 1. Xumnueckasi TepMOAUHAMHUKA
Tema 1. [Ipenmer u 3HaUeHUE HU3UIECKOIH 2 10 OIIK-2.1 JI1.1 0 0 TectupoBanue
XUMHMU. XUMUYECKas TepMOIUHAMMUKA. OIIK-2.2 JI1.2J12.1
ITepBoe Havano tepmoanHamuku. /Cp/ OIIK-2.3 J2.2
Tema 2. Tepmoxumus. 3akoH 2 2 OIIK-2.1 JIT.1 0 0 VYuebHas
I'ecca. /Jlex/ OIlK-2.2 JI1.2J12.1 JIFICKYCCHS
OIIK-2.3 2.2
Tema 2. Tepmoxumus. 3akoH 2 4 OIIK-2.1 J1.1 2 0 Pa6ota B
I'ecca. OIIK-2.2 JI1.2J12.1 MaJIbIX TPYIIax
OIIK-2.3 J2.2
Tema 2. Tepmoxumusi. 3aKkoH 2 9 OIIK-2.1 JI1.1 0 0 TectupoBanue
I'ecca. OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
Tema 3.Bropoe Hayajo 2 2 OIIK-2.1 JIT.1 0 0 [Ipobnemuas
TEPMOJUHAMUKH. OIIK-2.2 JI1.2J12.1 JICKITHS
OHTpOIHA. CBoOogHas YHEpIrus OIIK-2.3 J12.2
HanpasJie-
HUEC XUMHUYCCKOH PEaKIny.
/JTex/
Tema 3.Bropoe Hayajo 2 4 OIIK-2.1 J1.1 0 0 TecrtupoBanue
TEPMOIMHAMHUKH. OIIK-2.2 JI1.2J12.1
DHTpONHS. CBoOoHas SHEPTUS U OIIK-2.3 J2.2
HarpasJe-
HUE XMMHUYECKON peakiuu.
/Cp/
Pazgen 2. Xumunueckasi KHHETHKA
Tema 1. OCHOBHBIEC TOHATHSI XMMHYECKOU 2 4 OIIK-2.1 JIT.1 0 0 TectupoBanue
kuHetuku. /Cp/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
Tema 2. Xumndeckue u (a3oBbie 2 2 OIIK-2.1 J1.1 0 0 TecrupoBanue
paBHoBecus. /Cp/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
Tema 3. Karamns. /Cp/ 2 2 OIIK-2.1 J1.1 0 0 TectupoBanne
OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
Paznen 3. PacTBopbl
Tema 1.PactBophl. I3MeHeHMe naBieHus 2 10 OIIK-2.1 JIT.1 0 0 TectupoBanue
HACBILIEHHOTO TIapa HaJ paCTBOPOM. OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
/Cp/
Tema 2. Ocmoc. OcmoTHueckoe 2 10 OIIK-2.1 JI1.1 0 0 TectupoBanue
JIaBJICHUE. OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
/Cp/
Tema 3. [lonsiTue  pH. Bydepusie 2 4 OIIK-2.1 J1.1 0 0 Pabota B MiTBIX
TBOPBI u ux CBOIICTBA. OIIK-2.2 JI1.2J12.1 rpymnmnax
OIIK-2.3 2.2

/J1ab/




Tema 3. ITomatne  pH. Bydepusie 10 OIIK-2.1 J1.1 TecrtupoBanue
TBOPBI u ux CBOIICTBA. OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
/Cp/
Paznen 4. DnekTpoxumus
Tema 1. DIeKTPOIHTEL. 10 OIIK-2.1 J1.1 TecrtupoBanue
DneKkTpuyecKas OIIK-2.2 JI1.2J12.1
MIPOBOJUMOCTh PaCTBOPOB. OIIK-2.3 J12.2
Tema 2. DNEKTPOXUMHYECKHE MTPOLIECCHI. 10 OIIK-2.1 JI1.1 TectupoBanue
T"anbpBaHHYeCKHE HIIEMEHTHI. OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
/Cp/
Paznea 5. [ToBepxHOCTHBIE SIBJICHUS
Tema 1. TloBepXHOCTHBIC SIBJICHUS Ha 2 OIIK-2.1 JIT.1 TectupoBanue
rpanume pasgena  ¢as. OIIK-2.2 JI1.2712.1
/Cp/ OIIK-2.3 2.2
Tema 2. [ToBepXHOCTHOE HATSKEHUE. 10 OIIK-2.1 JI1.1 TectupoBanue
/Cp/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
Tema 3. AncopOuust Ha TpaHHUIE TBEPIOE TS 10 OIIK-2.1 JI1.1 TectupoBanue
JI0-PacTBOp. OIIK-2.2 JI1.2J12.1
/Cp/ OIIK-2.3 2.2
Paznen 6. O01ue cBoiicTBA TMCIEPCHBIX
CHUCTEM
Tema 1. Komnonaasie 2 OIIK-2.1 JI1.1 VYueOHas
cucremsl. /Jlex/ OIIK-2.2 JI1.2J12.1 JUCKyCCUs
OIIK-2.3 2.2
Tema 1. Komnongasie 4 OIIK-2.1 JIT.1 Pabora B
cuctemsl. /J1a6/ OIIK-2.2 JI1.2J12.1 MaJIBIX TPYIITax
OIIK-2.3 2.2
Tema 1. KonnounHsie 10 OIIK-2.1 JI1.1 TectupoBanue
cucremsl. /Cp/ OIIK-2.2 JI1.2712.1
OIIK-2.3 J2.2
Tema 2. YcToHImMBOCTH TO(QUITBHBIX 20 OIIK-2.1 JI1.1 TectupoBanue
0 (HOOHBIX KOJIJIOUJIOB. OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
/Cp/
Pazgen 7. BelcokoMoiieKyJisipHbIe
coeJMHEHUs] U UX PACTBOPbI
Tema 1. PacTBOopsl ~ BBICOKOMOJIEKYJISIPHBIX 20 OIIK-2.1 J1.1 TectupoBanue
COCITMHEHUIA. OIIK-2.2 JI1.2J12.1
OIIK-2.3 J2.2
/Cp/
Paznen 8. Koutpoanb
/Ox3amen/ 9 OIIK-2.1 J1.1 TectupoBanue,
OIIK-2.2 JI1.2J12.1 MUCbMEHHbIE
OIIK-2.3 J2.2 paboTHI,
3aImTa
OTYETOB 10
nabopaTopHOH
paborte,
9K3aMeH.

5. ®OH/J]I OHEHOYHbIX CPEACTB

5.1. IlpumepHBIii nepeyeHb BOMPOCOB K 3a4YeTy

He mpenycmotpeno YII.

5.2. IlpuMepHblii NepevyeHb BOMPOCOB K IK3aMeHY

1. CymHocTs XuMU4ecKoi KnHeTuku. Kunernueckas knaccuukanys peakuuil, MOJeKyIspHOCTh, MOPSAOK PEaKIHH MO

KOMITOHEHTY, OOIIHI TTOPSIOK PEaKIIHH.

2. OCHOBHBIE ITOHATUSA U OIPENEIICHHUS KUHETUKU: 3JIEMEHTAapHAsl CTaUsl, CKOPOCTh 3JIEMEHTAPHOM CTaJiuu, UCTUHHAS U CPEIHASA
CKOpOCTb. B Kakux MHTEpBanax U3MEHAETCS CKOPOCTh XMMUYECKUX PEAKLIUN.
3. TlonsiTHe O CIOKHBIX peaKIUsIX: HapaIeNbHble, HOCIEA0BATENbHbIE H 00PATHMBIC PEAKIIHN.




4. OCHOBHOH MOCTYNIAT XUMUYECKOH KuHeTHKU. KOHCTaHTa CKOPOCTH peakiuy, ee (hH3UIECKHH CMBICT U Pa3MEPHOCTb.

5. BpIBO/1 KWHETHYECKOTO YpaBHEHUSI HEOOPaTUMOM 3iieMeHTapHO! peakiuu I-ro nopsaka, pa3MepHOCTb KOHCTAHThI CKOPOCTH,
NepuoJ Mostypacnana.

6. Kunernueckue ypaBHEHHS HEOOPATHMBIX PEaKIUH 2-T0 HOPSAKA, MX BBIBOJ, PA3MEPHOCTb KOHCTAHTHI CKOPOCTH.

7. Metobl onpeieNieHus MOpsiAKa peakiuit (Metox mpo0 1 omMOO0K - aHAIMTHUYECKas U rpadudeckast Gopmel; MeToa PakoBCKOro).
8. BrmsiHME TeMmepaTypsl Ha ckopocTh peakuuu. [1pasuino Bant-IT'odda. YpaBHeHne Appennyca, ero aHaims, pU3NIECKAN CMBICT
KOHCTaHT, BXOJSIIKX B 3TO ypaBHEHUE. DHEPrHsl aKTUBALIHU.

9. Karanus, kaTanu3atop, HHTHOUTOP. | OMOTeHHBIH, reTepoTreHHbI U (pepMEHTAaTUBHBIA KaTaau3. MexaHu3M AeHCTBU
KaTaJn3aToOpOB.

10. CyHOCTb 3JIEKTPOXUMUY, €€ 3HAUMMOCTb B COBPEMEHHOM ITPOMBIIIJIEHHOCTH.

11. Matite onpenenenue >nexkrponuram. [Ipusequre npumepsl. OCHOBHBIE TIOJI0XKEHUS TEOPHUH NIEKTPOIUTOB AppeHnyca, CTeIEeHb
JIUCCOLIMAIINY, KOHCTaHTa AUCCOLMALINY, HETOCTATKH TEOPHH.

12. DNeKTPOIHTHI, CTEHCHB UCCOIMAIIH, AKTHBHOCTh U KOA(Q(UIIMEHT aKTHBHOCTH, IPOHU3BE/ICHHE aKTHBHOCTEH HOHOB U
PacTBOPUMOCTh, TEPMOJUHAMUYECKAS] KOHCTAHTA JUCCOLUAIUH.

13. DneKTpoIUTH! U HEANEKTPOJIUTHL: ONpeeneHne, mpumep. MexaHu3M 00pa3oBaHUs PACTBOPOB MEKTPOIUTOB. FloH-nOHHOE
B3aUMO/ICICTBHE B PACTBOpPaX MEKTPOIUTOB. MloHHast aTMocdepa.

14. DnexTponpOBOAHOCTD, YCTbHAS, SKBUBAICHTHAS, SKBUBAJICHTHAS TIPH OECKOHEYHOM pa30aBiIeHUH. DKCIICPIMEHTAIEHOE
OIIpeiesIeHHE 3IEKTPOIIPOBOIHOCTH, MOCTOBAs CXeMa Y UTCTOHA.

15. DneKTponpOBOAHOCTE PACTBOPOB JEKTPOIUTOB. CKOPOCTH ABMXKEHUSI HOHOB U (haKTOPBI, BAMSAIOMINE HA Hee. Y AeabHas U
SKBUBAJIEHTHAS 3JIEKTPONPOBOAHOCTh. 3akoH Konbpayia.

16. AHOMaJbHAS TIOJIBMXKHOCTH MMPOTOHA M THIPOKCHIBHBIX HOHOB. [ToHsTHE 0 pH pacTBOpOB, opmyra s pacdeTa,
K1accu(HUKaLUs paCTBOPOB B 3aBUCHMOCTH OT 3HaueHust pH.

17. DneKTpoABIKYIINE CHIIBI U 3JICKTPOIHBIH MOTCHIMA. BO3HUKHOBEHIE CKavKa IIOTCHIIMANA Ha TpaHuLe pasaena (a3, JBOHHOIM
ANEKTPUYECKUH CITOM.

18. Ilonsatue o pH pacTBopoB. BogopoaHblil 1 XMHIUIPOHHBIM 2JIEKTPOAbI, UCIIOJIb30BaHUE UX Ul u3MepeHus pH, pacueTHele
(hopMyIbI.

19. N'anpbBaHUYECKUIT SIIEMEHT, €r0 3JIEKTPOIABIDKYILAs cuila. BolopoaHbI 37€KTPO, CTAaHAAPTHBII 31€KTPOAHBIM NOTEHIHA,
BOJZIOpOIHAs HIKana nmoTenuuanos. @opmyna Heprera.

20. [laiite onpeneneHue: ralbBaHUYECKAH 2JIEMEHT, TOTEHIHA, 3.4.C. KOMIIeHCAlMOHHBIH METO U3MEPEHHUS 3.11.C., DIIEMEHT
Becrona. BogopoaHas 1kana noTeHIIMAaI0B.

21. Kitaccudukarus >1ekTpo1oB. Bonopoanslii amexrpom, ero cxema. HemocTaTki BOIOPOIHOTO 3IIEKTPOIA. DIEKTPOIBI
CPaBHEHUS.

22. KoHyKTOMETpUUECKOE TUTPOBaHHE, IPUMEPHI TUTPOBAHHUS CUIILHBIX U CIIA0bIX KUCIOT. PacueT KOHCTaHTBI TMCCOLIMALIUU
c11aboro 3JIEKTPOJINTA IT0 BETNINHE 3JIEKTPOIIPOBOJHOCTH.

23. bydepnsie cmecH, Oydepras emkocTb. Pacuer pH g pasnnaabix OyhepHBIX CHCTEM.

24. KonnoupaHast xumus. Kakue cuCTeMBI H3ydaloTcs B 3TOM pasjielie, JaifTe onpeesieHue, IPUBEAUTE IPUMEpHI?

25. KonnownaHasi cucreMa, IUCIEePCHOCTD, KiacCH(UKaNUs KOJUIOMIHBIX CHCTEM 10 Pa3Mepy YacTHII, IT0 arperaTHOMY COCTOSTHHIO,
1o MexdazHOMY B3aNMOICIHCTBHIO.

26. Uro Takoe KOJUIOUAHBIE cucTeMbl? Oco0ble CBOMCTBA KOJUTOUIHBIX cucTeM. O0IacTH MPUMEHEHHSI KOJJIOUIHBIX CUCTEM.
CymHOoCTh (IOTallMOHHOTO METOAA.

27. Yro takoe koyutougHas yactuia? Ctpoenue kosuoniHoi yactuipl. [IpaBuio ®asHca-ITanera.

28. Crioco0bl MOTYYeHUST KOJUTOMTHBIX CHCTEM. MEeTO bl OYMCTKA KOJUTOMTHBIX CHCTEM.

29. YCTOHYMBOCTh KOJUIOMIHBIX cucTeM, ee BUabl. Koarymsiuus. [Ipasuno yneue-Iapan. Mexanusm AeHCTBUS CTa0MIN3aTOPOB.
30. IpaBuno ®asHca-ITanera.

5.3. TemaTuka KypcOBbIX padoT (KypCOBBIX NPOEKTOB)

He npenycmotpeno YII

5.4. ®oHA OLEHOYHBIX CPEACTB JJIf NPOBEICHUS TEKYIEro KOHTPOJISI

IIpumepHas TemaTrka pedepatos:

1. TepMoarHaMUKaA U KU3Hb

2. Kputnka «rermioBoit cmeptu» BeenenHoi

3. TepMoauHaMHUYECKHE MTOTEHIHUAIBL. [[prMepsl X MpUMEHEHHUS.
4. DHeprus U SHTPONHS- IAPHIIa MUpA U €€ TCHb

5. Bnusinue TemiepaTypbl Ha OHOXUMHUYECKHE TPOLIECCHI.

6. DepMEHTAaTUBHBIN KaTaln3

7. DOTOXUMHUYECKUE PEAKINH

8. AHTH(PU3BL UX MOTB3a U BPea

9. PacTBOpBI KaK MCTOYHMK KU3HU

10. Ponp ocMoTHYeckux SBJICHUN B KHU3HHU UYEIOBEKA.
11. CoBpeMeHHbIE XUMUUECKHE HCTOYHHKH TOKA.

12. KonnounHas XuMus U KU3HbB.

13. ABpO30IH-1Ipy3bsi U Bparu.

14. Konmonas! B oprannsme 4enoBeka.

15. [IporykTel TUTaHUS U KOJIJIOUTHAS XUMMSL.

16. Koppo3us u 3amura meramion

17. VHrHOuTOPE! KOPPO3HH METAILIOB




18. IMumeBast 1 sHEpreTUueckas EHHOCTb MPOIYKTOB MUTAHUS
19. [Tonumeps! U OKpyXaromias cpeaa.
20. KommonaHele cucteMbl B OpraHu3Me denoBeka. VX ¢GyHKImn.

6. YYHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OGECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHas JIUTEpaTYypa

ABTOPBI, COCTaBUTEIH 3arnaBue N3znatensctBo, rox | Konnd-Bo
JI1.1 | bonnapesa JI. I1. dusryeckas U KOJUTOUIHAS XUMUS: yIeOHOe mocoone Boponex: DNEeKTPOH
BI'VUT, 2019 HBIH
pecypc
J1.2 | demuna O. B, dusndeckas U KOJUIOMIHAS XUMUSL: yueOHOe mocodue KpacHnosipck: OnexTpoH
T'onosuera U. N. Kpacl'AY, 2018 HBIH
pecypc
6.1.2. JlonosiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 |Huxonsckuit A. b., Xumus: yaeOHHUK CIIb6.: Xumusnart, DNeKTpoH
Cysopos A. B. 2017 HBIN
pecypc
JI2.2 | Sromun b. A., XykoB | Arpoxumus: yuebHoe mocodue CII6.: JIanp, 2016 | DnexkTpoH
0. I1., Ko63apenko B. HBIH
n. pecypc

6.3.1 Ilepevyenn NporpaMMHOro odecrnev4eHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 | CipaBouHas npaBoBas cucrema KoncynsrantlLitoc

6.3.2 Ilepeyenb MHGOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | HanmonansHas 31eKTpoHHas 6nbinoTeka. JlocTyn mocpeacTBOM HcIonbp30Banus ceTr «MHTepHeT» Ha 32 TepMuHama

nocryma. https:/H36.pd/

6.3.2.2 | DOnextpoHHbIH nepuoauydeckuii cnpaBoyHuK «Cucrema APAHT». [TomHOTEKCTOBBIN, 0OHOBIsIEMBI. JlocTym O
JIOKaJIBHOU CETH aKaJeMUH

6.3.2.3 | Onexrponnas 6udnuoreunas cucrtema «9bC FOPAUT www.biblio-online.ru». [TonHoTekcTOBas 27eKTpOHHAS

oubnmoTexa. IHAMBUIYaIbHBIH HEOTPaHHMYCHHBIN JOCTYI Yyepe3 PUKCHPOBaHHbIM BHeIIHUI [P anpec akagemun
HEOTpaHIMYEHHOMY KOJIYECTBY IT0JIb30BaTeIIeH U3 JII000H TOUKHM, B KOTOPOI HMeeTCs TOCTYI K ceTH VIHTepHeT.
https://www.biblio-online.ru/

6.3.2.4 | OnexrponHo-6nbmmoreanas cucrema ZNANIUM.COM. IToxHOTEKCTOBAS 31EKTPOHHAS OnOmoTeka. VIHIUBHyaIbHBIIH

HEOrpaHMYEHHBIN JOCTYM uepe3 GUKCUpOBaHHBIHM BHemHU [P anpec akageMun HEOTrpaHUUEHHOMY KOJTUYECTBY
MOJIb30BaTeNeH U3 JIFO00H TOYKH, B KOTOPOU MMeeTcst JoCTyn K cetd MHTepHeT. http://znanium.com/

6.3.2.5 | DnexrponHas 6ubnuoreka rexuuueckoro BY3a (ObC «KoHcynbTaHT cTyaeHTtay). [loHOTEKCTOBas 3IeKTpOHHAs

oubnmoteka. VHIMBUAYATBHBIH HEOTPAHUICHHBIN TOCTYN Yepe3 GUKcHpoBaHHBIH BHemHMM [P anpec akageMuun
HEOTpaHMYEHHOMY KOJIFUECTBY IT0JIb30BaTeNel U3 II000H TOUKHM, B KOTOPOIT HMeeTcs IOCTYI K ceTH VIHTepHeT.
http://www.studentlibrary.ru

6.3.2.6 | OnexTpoHHas ONOIMOTEUHAs CHCTeMa H3aTensCcTBa «Jlanby. IloHOTEKCTOBAs AIIEKTPOHHAs OMOIHOTEKA.

VHnuBHIyanbHBIN HEOrpaHHUYCHHBIH IOCTYN Yepe3 PUKCHPOBaHHBIN BHeIIHUN [P anpec akaneMuu HEOrpaHHYCHHOMY
KOJIMYECTBY MOJI30BATENEH U3 TF000U TOUYKH, B KOTOPOH UMeeTcs AOCTyI K ceTr HTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

Aynuropust Bun pabot

Hasznauenue

OcHaIIEHHOCTh

431 JIa6

VYuebHast ayauTopust IlIxad co cnennanM3upoBaHHBIM HHBEHTapeM (IIPOOUPKHU, KOJIOBI,

ITUITETKH, IITaTHBEI, MEPHBIC CTAKaHBI, XHMUYECKHE peakTHBEI) (1
mT.), mKad BEITSDKHOM (1 mT.), Tabnmma «PacTBOPIMOCTE KHUCIIOT H
ocHoBanui» (1 wr.), Tabnuna «Ilepuoguueckas cucrema
MenneneeBay (1 mt.), gocka kimaccHas (1 mr.), CTONbI Ja00paTOPHBIE
(5 mt.), Tabyperku (14 mT.), pakouHa (1 mT.), cTyn /m (1 mmT.)

322 Jlex

YueOHast aynuTopust CTOJBI, CTYIBS yICHHYIECKHE, TEMOHCTPAIIOHHOE 000pyIOBaHNE

mocoous

(mpoextop ACER (1 mt.), mudpoBast nHTEpakTHBHAS Aocka (1 mt.),
niepcoHanbHbIi Komnbiorep ACER (1 mT.) n yueOHO-HarJIsIHbIE




IMomermienue s KoMIiproTepHas TEXHUKA ¢ BO3MOXKHOCTBIO TOAKITFOUCHHUS K CETH
camocTosTeNIbHOM paboThl | "MHTepHeT" 1 oOecnieueHreM J0CTyIa B JIEKTPOHHYIO
nHGOPMaATMOHHO-00pa30BaTEIBHYIO Cpeay opranu3anni(19 mr.),
ctoisl (17 mrT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IIT.), CTYIbS
yaenuueckue (34 mr.), crynbs n/m (18 mrT.), cremnaxu ¢
maTepatypoi, Buaeoysennuutenb Optelec Wide Screen (1 mit.)

123 CP

[Tomemenue mist Croubl yaerndeckue (10 mT.), cTynmbs yaeHndeckue (22 mr.), Jocka
CaMOCTOSITENNFHON paOOThl | KiTacCHas1, Oenas JJakoBasi MarHUTHO-MapkepHast focka (1 mT.),
KOMIBIOTEpHAs TEXHUKA C BOBMOKHOCTBIO OJKITIOUEHHSI K CETH
"NuTepHeTr" U 00eCIeUeHUEM JJOCTYNA B JICKTPOHHYIO
nHGOPMaMOHHO-00pa30BaTeNbHY0 cpexy opranu3anuu (10 mrT.),
ctyabst opucusie ISO (9 wT.)

420 CP

8. METOUMYECKHE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZAY JIS)

Mertoauka U3ydeHUs Kypca IpelycMaTpUBaeT Haps Ly ¢ JEKIUSIMHU 1 JJAOOPAaTOPHBIMH 3aHATHUSAMH, OPTaHU3AIIIO CAMOCTOSTEIFHOM
PabOThI CTYJICHTOB, IPOBEACHNE KOHCYIIbTAlINi{, PYKOBOJICTBO JIOK/IAaMH CTYEHTOB, OCYIIIECTBICHUE TEKYILETO,
HIPOMEXYTOUHOTO (pOPM KOHTPOJISL.

Cucrema 3HaHUH MO AUCTUILINHE (GOPMHUPYETCS B XOJI€ ayJUTOPHBIX U BHEAYAUTOPHBIX (CAMOCTOSITENIFHBIX) 3aHATHH. VICTIONb3ys
JIEKIMOHHBIA MaTepHai, yieOHUKH U ydeOHbIe ITOCOOUS, JOTIOIHUTEIBHYIO TUTEPATypy, IPOABIAS TBOPIECKUI TOIXO],
oOydatomuiicss roToBUTCS K 1aOOpaTOPHBIM 3aHATUSM, PACCMAaTPUBAsl UX KaK ITONOJIHEHUE, YIIIyOJICHUE, CHCTEMATH3alNI0 CBOUX
TEOPETHIECKUX 3HAHUH.

Jln1s 0CBOCHUS TUCIUILUINHEI CTYACHTaMHU HEOOXO0IUMO:

1. mocemmaTh JICKLHH, Ha KOTOPBIX B CKATOM M CUCTEMHOM BHJIC U3JIaraloTCsi OCHOBBI AMCIUILUIMHBIL: JAIOTCS OTIPEIeICHHs TOHSITHH,
TEPMHHOB, KOTOPBIE JTOJKHBI 3HATH CTYJCHTHI; PACKPBIBAIOTCS KOHIIENTYaIbHBIE OCHOBEI IIPEAMETa KaK OHOH M3 BasKHEHIINX
(hyHIaMEHTaIbHBIX €CTECTBEHHBIX HayK, M3YIaOMIX OHOIOIMMEPHI, HX CBOWCTBA M MPOLECCH! IPEBPAIICHHS BEIIECTB,
COMPOBOXKIAIONINECS U3MEHEHHUEM COCTaBa U CTPYKTYPHL.

CryzeHTy BayKHO HOHATb, YTO JIEKLHUS €CTh CBOCOOpa3Has TBOpueckas (hopMa caMOCTOsITeNbHON paboTsl. Hamo nbitaTecs crath
AKTHBHBIM COYYaCTHUKOM JICKIIHH: JyMaTh, CPAaBHUBATh H3BECTHOE C BHOBB ITOJydacMBIMH 3HAHUSAMH, BOITH B JIOTHKY H3JIOKCHHS
MaTtepuaa JeKTOPOM, CISTUTh 3a XOJIOM €r0 MBICIICH, 3a ero aprymeHrarueil. Bo Bpems j1ekim MO>XHO 3a1aTh JIEKTOPY BOIIPOC,
JKEJIaTeJILHO B MUCbMEHHOH (popMe, 4TOOBI HEe MeLIaTh ¥ HEe HAPyIIaTh JJOTHKHU IIPOBEICHNS JIeKIHH. Kaskast JIeKuust 10JoKHa ObITh
JIOTHYECKH M BHYTPEHHE 3aBEPIICHHBIM 3TallOM M3JI0JKEHHs MaTepuaia Kypca. [1opsnok u3noxeHus 1 00beM H3J1araeéMoro Ha
Ka)KIOH JIEKITMH MaTepraja ONpeAeNsIeTcs yaeOHO! MporpaMMOoii 1o JUCIHUIUIMHE B IPETyCMOTPEHHBIM B HEH pacrpeneneHneM
KOJIYECTBA 9aCOB Ha KaXkKAyro TeMy. Kaxxaast eKius cTpouTCst M0 IPHHITUITY TPUAABL: OT O0IIEro — K YaCTHOMY, a Ha ee
3aBEpIIAIONIEM ITAlle — BO3BPALICHUE K 00IEMy Ha YPOBHE BHOBb H3JIOKEHHOTO MaTepHuana. 1o TpeOyeT IoA4NHEHHE ee
OTIPEIEIEHHOMY, CTPOTO BEIJIEPIKUBAEMOMY aJITOPUTMY MIIM IDTaHy. B mporiecce ek HeoOX0IMMO aKIIeHTHPOBaTh BHIMaHHE
CTYAEHTOB Ha XUMHYECKHE 3aKOHOMEPHOCTH, IPOBOAUTH CBA3b C MPEABIAYIINM U IOCIEAYIONIM MaTepranoM. BaxHo cootHecTn
MaTtepHall JIEKIUU ¢ TeMOH y4eOHO IpOrpaMMBbl M YCTaHOBHTbD, KAKUE €€ BOITPOCH! HAIIUIM OCBELICHNE B IPOCIIYIIAHHOM JICKLIHH.
Torna monesno obpamarscs 1 K yaeOHUKY. JIeknus n yaeOHUK HEe 3aMEHSIOT, a JOTIOJIHSIOT IPYT Apyra.

2. mocemaTh 1a00paTOpPHBIE 3aHATHS, K KOTOPHIM CIIEyeT TOTOBUTHCS U aKTUBHO HA HUX paboTaTh. JIabopaTopHbIe 3aHATHS
HEoOX0IMMO IIaHHPOBATh TaK, YTOOBI TeMa JICKIIUH MpeIIecTBOBaNA JaHHOM TeMe TabopaTopHoro 3aHaTus. Ha mepsom
71a00PaTOPHOM 3aHATUH CTYIICHTbI, KPOME HHCTPYKTaXKa 110 TEXHUKE 0€3011acHOCTH, IOJDKHBI OBITH IPEAYNPEXACHBI 0 pabodem
pacnopsKe 3aHITHS, B YACTHOCTH O TOM, YTO MX pabodne MecTa JOJDKHBI OBITH ITOJTOTOBJICHBI 10 3BOHKA (JOJDKHEI JISKATh
TETpajy AJIs 3aIHCH, BEICTABICHO HA CTOJIBI HEOOXOANMEIE MaTepHallbl, peakTHBEL, 000opynoBanue). JlabopaTopHoe 3aHATHE
HE0O0X0MMO HaYMHATE C ONPOCa, KOTOPBIN I TPYIIIE B 15 yenoBek He JOJbKeH 3aHUMath Ooublie 15-20 muH. Bo Bpems ero
JIOJDKHBI OBITH OIIPOILIEHBI BCE CTYAEHTHI TPYIIIbL, II03TOMY BOIIPOCHI, IIpe/UIaraéMble CTyAE€HTaM, JOJDKHBI ObITh HACTOJIBKO
KOHKPETHBI, 9TOOBI TpeOOBaI KOPOTKOTO, KOHKPETHOTO OTBETA. 3aTeM IIPENoaaBaTeNb JOJDKEH 03HAKOMUTh CTYIEHTOB C
COZIEp>KAHUEM 3aHATHSA, 0OCYIUTH BOIMPOCHI X0Ja IPOBeAEHHs ONbITOB. Ha 3T0 Takke He JOKHO OBITH HOTpadeHo 6omee 15-20
MuH. OcTanbHOE BpeMsi 3aHATHsI OTBOAUTCS Ha BBINOJIHEHNE U oopmiieHne padboTsl. Ha KaskoM 3aHATHH, NapalieibHo ¢ 3TOM
paboToi, peKOMEHIyeTCs BBIACIATH IJIs CTYACHTOB BpeMs (BO BTOPOI MOJOBHMHE 3aHATHSA) Ha 3aIIUTY JJAOOPAaTOPHBIX padoT.
CTyneHTsI, IPOITyCTUBIIIE 3aHATHE, WX HE MIOATOTOBHUBIINECS K HEMY, IPUTIIAIIAIOTCS Ha KOHCYIBTAIHIO K IIPETIO1aBATeIIIO.
JlaGoparopHoe 3aHsTHE 3aKaHUMBACTCS I10JIBEICHUEM HTOTOB: BHIBOJIAMH 10 TEME U BBICTABICHUEM OLICHOK.

3. cHCTEMaTHYeCKN 3aHUMAaThCs CAMOCTOSTEILHON pabOTOH, KOTOpas BKIIIOYAET B ce0s M3ydeHHUE IOTIOJTHUTENbHON nH(opMaruy,
MaTeprasoB yaeOHHKOB, pPeIICHHE 3a/1a, HAallFCaHHe TOKIIAJ0B, peepaToB IS IMOTYdeHNUS IITyOOKNX JOTIOTHUTENBHBIX 3HAHHH.
3ajaHus AT CAMOCTOATEIBHON PabOTHI BBIIAIOTCSA MPEMNO/aBaTeIeM.

4. moJ1 pyKOBOJICTBOM HPEIIOaBaTElsl 3aHUMAThCSl HAY4HO-HCCIIEI0BATENBCKON paboTOol, UTO Ipe/oaraeT BHICTYIUICHHS C
JOKJITaJaM{ Ha HayIHO-TIPAKTHIECKUX KOH(PEPEHINAX 1 ITyOJIMKAIIHIO TE3MCOB U CTaTeH 110 UX pe3ylIbTaTaM.

5. IpY BO3HUKAIOMINX 3aTPYIHEHUSIX IPH OCBOCHUH AUCIUILINHEL, I HEYCIEBAIOMINX CTYICHTOB U CTYACHTOB, HE IIOCEIIAONTIX
3QHATHS, IPOBOJSITCS €XKEHE/IeNIbHbIC KOHCYJIBTALIMH, Ha KOTOPBIE IIPHUIJIAIIAIOTCS HEYCIIEBAIOIINE CTYCHTBI, a TAKKe CTYCHTHI,
HCIBITHIBAIOLIIE TOTPEOHOCTD B TOMOIIH MPETIOAABATENS IIPU N3YYCHUH JUCIUIIIINHEL.

[Ipn m3ydeHnn TUCIUITIMHEL CIIEyeT YCBOUTH CHCTEMY 3HAHMH 0 3aKOHAX M 3aKOHOMEPHOCTAX XUMHUCECKOH TEPMOIMHAMHKHA
KUHETHKH, YIEKTPOXUMHUH, CTPOCHUH BEIECTBA, KOIJIOUIHON XUMHH M XUMUHU BEICOKOMOJIEKYIISIPHBIX COSANHEHHH IS
UCIIOJIb30BaHUS B IPOBEACHNUH HAYYHBIX HCCIEAOBAHUI 110 TEMaM B COOTBETCTBHH C YTBEPXKICHHBIMH METOIMKAMH.

IMPAJIOXKEHHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



