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1

IInanupyemsie pe3yjbTaTbl 00y4eHHs 10 JUCHHUILINHE,

COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OIIOIT

1.1.

He.]'lb H 3aJa4YH1 JUCHUIIJIMHbI

bakanaBp nmo HanpaBieHuto moarotoBku 35.03.04 ArpoHoMus TOKEH OBITH TMOATOTOBJICH K pe-

MICHUIO 3aga4

npodeccrnoHanbHON

ACATCIIBHOCTH

CIEeIYIOLIUX

TEXHOJIOTMYECKOM, KAK OCHOBHOM M OpraHU3allMOHHO-YIPaBICHYECKOM.

THUIIOB:

MPONU3BOACTBCHHO-

Heab AucuunIMHb — cOPMUPOBATH y 00yUaIOMIMXCS 3HAHNS, YMEHUSI U HaBBIKM HEOOXOJJMMBbIE

JUISL IOCNIEAYIOIIEl OArOTOBKH OakaaBpa, ClIOCOOHOTO K A((PEKTUBHOMY PEIICHUIO MPAKTUYECKUX 3a/1a4
CEIbCKOXO035HCTBEHHOT0 MTPOM3BOCTBA, @ TAKXKE CIIOCOOCTBYIONIMX JaTbHEHIIEMY Pa3BUTHIO TUYHOCTH.

3agauu TMCHMILIHHBI:

— U3YYUTHh 3aKOHOMEPHOCTU (PU3MKO-XUMHUYECKUX MPOLIECCOB, MPOUCXOMAAIINX B IMOYBE M JKUBBIX

OpraHu3Max;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS;

— O3HAKOMMUTBCSA C anmaparypoi U MeTrojaMu (U3MYecKO-XUMUYECKOTO HCCIIETOBaHMS, UCIIONIb3Y-

€MBIX JJIsl aHaJIM3a TIOYB U Ka4eCTBa CEJIbCKOXO035MCTBEHHON MTPOIYKLIUH;
— OBJIQZIETh METO/IaMU pelIeHusl (U3NKO-XUMHUYECKUX 3aau.

1.2.

KOMI’[eTeHIII/II/I N HHAUKATOPBI UX JOCTHKEHM I

OIIK-1. Criocob6eH pemniaTh TUTIOBBIC 3a7a9u MPOGECCUOHATHHOM IEATETLHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MAaTCMATUYCCKUX U CCTCCTBCHHBIX HAYK C IPUMCHCHHUECM I/IH(l)OpMaI_II/IOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH.

Koz 1 HauMeHOBaHNe ®opmupyemsie 3VH
HUHAWKATOpa NOCTUKCHUA
KOMIICTCHIINH 3HaHUS yMEHUs HaBBIKU
OOyuaroruiicst  oypkeH | OOydaronwiicss  moibkeH | OOydaromuiicst  J10J1-
3HATh: YMETh: KEH BJIAJICTh:
OCHOBHBIE 3aKOHBI €CTE€- | UCMOJIb30BaTh OCHOBHBIE | HABBIKAMM
N-1omnk-1 CTBCHHOHAYUYHBIX TUCIH- | 3aKOHBI W TIOHATHS €CTe- | IPOBEIEHUsT  (PU3UKO-
Hcnonbs3yeT OCHOBHBIE | IUIMH, SBJIEHUM W TMPO- | CTBEHHOHAYYHBIX JUCIH- | XUMUYECKUX METO/OB
3aKOHBI  €CTECTBEHHO- | IIECCOB, B TOM YHCJE | ILIMH B MpO(eccHoHallb- | UCCICOBAHUA TIOYB H
HAay4YHBIX JMCLUHUIUIMH | MPOLIECChl 00pa3oBaHMs | HOM JEATENBHOCTHC TPH- | CEIbCKOXO03SHCTBEHHOM
JUIS  pEIICHUs CTaH- | paCTBOPOB, WX CBOWCTBA | MEHEHHEM WH(MOPMALMOH- | MIPOTYKITUHN —
JapTHBIX 3a7a4 B 00J71a- | © OCOOCHHOCTH MpOTe- | HO-KOMMYHHKAIIMOHHBIX (b1.0.40-H.1)
CTH arpOHOMHH C TIPH- | KAIONMX B HUX PEaKIWii; | TCXHOIOTUH,  OMPE/ICIISTh
MEHEHUEM HH(OpMa- | TOBEPXHOCTHBIE SIBIIEHUS | CYLIHOCTh (unsuxo-
IIMOHHO- U CBOMCTBA MOBEPXHOCT- | XMMUYCCKUX  IIPOLIECCOB,
KOMMYHHUKAITMOHHBIX HBIX CJIOCB; YCJIOBHS CYy- | IIPOHCXOAAIINX B IIOYBC U
TEXHOJIOTHI IICCTBOBAHUS  AuUCIIEpC- | PaCTCHUH;  HCIIOJIb30BATh
HBIX CHCTEM U (haKTOpOB, | CBOMCTBA  XHMHYECKHX
BIMSIOIIMX Ha YCTONYM- | BEMIECTB B J1a0OpaTopHOM
BOCTh TAaKMX CHCTEM— | ¥ IIPOM3BOICTBEHHOM
(51.0.40-3.1) npaktuke— (61.0.40-Y.1)
2 Mecto nucuumianHbl B ctpykrype OITOII

JuctummHaa «XuMus (u3ndeckass U KOJUIOMIHAS» OTHOCUTCS K 00s3aTeNbHON 4acTH OCHOBHOM
npodecCuoHaIBHONU 00pa30BaTEIbHON MPOTPaMMEBI OaKaiaBpHuaTa.




3 O0béM IMCcUMIVIMHBI M BUABI Y4eOHO# padoThl

OO0BeM THUCIUIUIMHEBI cocTaBisgeT 3 3aueTHRIX equHuibl (3ET), 108 akagemMuuecknx dacos (majiee
yacoB). JlucuuiuiHa n3ydaercs:
— 3a04Has ¢popma Ha 2 Kypce.

3.1 Pacnpenesienne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

Bl yueGHOM paboTsl KonmuectBo yacoB
3aouHas popma o0yUeHHS

KonrakTHasi pa6ora (Bcero), 14

B TOM 4HCJIe MPAKTHYeCKas MOJIT0TOBKA

Jlexmuu (JI) 6
JlaGopatopusle 3ansartus (JI3) 8
[Ipaktnueckue 3ansatus (113) -
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 90
KonTpoJs 4

Hroro 108

3.2 PacnpenesieHne y4e0HOT0 BpeMeHH IO pa3aejiaM U TeMaM

3aounas popma 00ydyeHUs

B TOM YHCJIC A
No Beero KOHTaKTHasi paboTa é
TeMBbI HanmenoBanmne pa3aciia U TEMBIL 4aCcOB CP E
J J3 | 113 o
N
Pa3nen 1. Pusnueckas XumMus
1.1 | Beenenune 8 - - - 8 X
1.2 | ArperatHbie COCTOSIHUS BEIIECTBA 8 — — — 8 X
1.3 | Xumuueckas TEpMOAMHAMHUKA U TEPMOXUMHUS 9 1 - - 8 X
1.4 | XuMuuyeckass KHHETHKA U KaTalu3 11 1 2 — 8 X
1.5 | PacTBOpBI 2JIEKTPOJUTOB U HEAIEKTPOJIUTOB 10 1 1 - 8 X
1.6 | DIeKTpOXUMUYECKHE MPOLIECCHI 9 - 1 - 8 X
Paznen 2. Kommonanas XxuMus
2.1 | IloBepXHOCTHBIE SIBICHUS. AICOPOIHS 9 1 - - 8 X
29 Konnonansie cucteMbl 1 METO/IBI MOTYYESHHUS 11 1 ) 3 3 «
110()OOHBIX KOJUIOHJIOB
53 Y CcToMYMBOCTE M KOATYISAIUs THOPOOHBIX KOJIIO- 9 1 B 3 2 «
UJI0B
2.4 | MukporereporeHHble CHCTEMBI 9 — — — 9 X
PacTBOpBI BEICOKOMOJIEKYISIPHBIX COCTMHEHUIA
2.5 11 - 2 - 9 X
(pactBopsl BMC)
KonTposb 4 X X X X 4
O06mas TpyI0eMKOCTh 108 6 8 - 90 4
4 CTpyKTypa U coaep:kaHMe TUCHUIUIHHBI, BKJIOYAI0IIee MPAKTHYECKYIO OATO0TOBKY

[IpakTHyeckast MOATOTOBKA MPH peaju3aliyd y4eOHBIX MPEAMETOB, KypCOB, AUCHUIUIUH (MOJIY-
JIeil) OpraHU3yeTCs MyTeM MPOBEICHHS MPAKTHYECKUX 3aHITHH, TPAKTUKyMOB, JJA0OPATOPHBIX PadoT U
MHBIX aHAJOTHYHBIX BUIOB Y4EOHOM NEATENbHOCTH, NPEAYCMAaTPUBAIOIINX YUaCcTHE 00yJaromuXcs B BbI-
MOJTHEHUHU OTACIBHBIX AJIEMEHTOB pa0OT, CBSA3aHHBIX C Oyaymiei mpodecCHOHATLHON JAeSTEIbHOCTHIO.

HpaKTI/I‘IeCKaSI IIOATOTOBKA MOXCET BKJIKOYATH B C€6$I OTACIIBbHBIC 3aHATHUSA JICKIHIUOHHOT'O THUIIA, KO-
TOpBIC TIPEAYCMATPUBAIOT Tepenady yueOHoH mHbopMaruu oOydaronmmcs, HeoOX0IUMON ISl TOCIe-
JYIOLIETO BBINOJIHEHUS paboT, CBA3aHHBIX ¢ OyayIiel mpodeccunoHanbHOM AesTeTbHOCTHIO.




PexomeHnayeMbrii 00beM MPAKTUYECKOW MOATOTOBKH (B MPOIEHTaX OT KOJIMYECTBA YacCOB KOH-
TaKTHOW pabOTHI) JIs1 JUCITUTIIINH, PEaTU3YIONINX:

- yauBepcanbHbie KomrereHnn (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommnereHuu (OITK) ot 15 go 50 %:;
- npodeccuonanpubie komneteHuu (I1K) ot 20 no 80%.

4.1 Copep:xkanue TUCHUNIMHBI

Pa3zgen 1. ®Puznueckass XuMus
1.1 BBenenue

Bo3HukHOBeHHE (QU3MYECKOW M KOJJIOMIHOM XHMHU KaK CaMOCTOATEIbHBIX JUCLMILIUH.
M.B. JIOMOHOCOB — OCHOBOMOJIOKHHUK (PU3MUECKOW XUMUHU. POJIb OTEUECTBEHHBIX YYEHBIX B Pa3BUTUHU
dbuzmveckoil u KoyutonaHoU xuMuu. [IpeameT dhuzndeckoi 1 KOJJIONMIHONW XUMUHU. 3HaUeHue (pu3nyecKomn
Y KOJUTOUTHOW XUMUH B OMOJIOTHYECKOHN U CEeThCKOXO03IHCTBEHHOM HayKaX.

1.2 ArperaTHble COCTOSIHMSI BellleCTBA

CocrosiHusT BemiecTBa: razoo0Opa3Hoe, JKHUIKOE, TBepJoe, IaazMa. ['a3000pa3HOE COCTOSHUE.
3aKOHbI HMJCATBHBIX Ta30B. YPAaBHEHHWE COCTOSIHUS HJCAJbHOrO Tra3a, KUHETUYeCKas TEOopHsl Tra3oB
PeanbHrble ra3eul.

1.3 Xumudeckasi TEPMOAMHAMHUKA U TEPMOXHUMHUSI

Krnaccudeckast u craructudeckas tepmoAanHamuka. CrucreMa v BHENIHsS cpena. DHeprus. Pabora
U TeIoTa Kak crnocoOwl mepenaun sHepruu. DyHkius coctosHus. [lapamerpsl cocrosiHus. Peakuuu
oOpazoBanus. TerioBoi a3¢ ekt XxuMuueckoi peakiuu. DHTanbIUA. 3aKoH ['ecca U ciaencTBUS U3 HETO.
Bropoe nauano repmonuHamMuku. Tperbe Hauano TepMoauHaMuku. CBOOOIHAS SHEPIUsl U HalpaBieHHE
XUMUYECKUX PEAKLUMU.

1.4 XuMuyeckass KHHeTHKA U KaTaJIu3

CkopocTh xumuueckux peakuui. CpenHsss U MIHOBEHHAs CKOpPOCTb XHUMHYECKOW peakluu.
KoncTtanTa CKOpOCTM XHMMHUYECKOW peakiuu. BiusgHMe KOHUEHTpAllMM Ha CKOPOCTh pPEaKIu.
Omnpenenenne KOHCTAHT CKOPOCTEN peakuuid. BiusHue TemnepaTypsl Ha CKOPOCTh peakluu. Y paBHEHHE
Appennyca. DHeprusi aktupaiuu. Katanus v ero 3HayeHue B COBPEMEHHOW XUMHUYECKOW TEXHOJOTHH U
Oouosiornyeckux mpoueccax. Kiaccupukanus KaTaTUTHUECKUX MporeccoB. DepMeHTaTUBHBIN KaTaius,
€ro O0coOeHHOCTH M 3HayeHHWe B Ouosnornyeckux rmpoueccax. DoToxumMuUeckre peakiuu.
@OTOXMMHUYECKHE, TEMHOBBIE M PaAMALMOHHO-XUMHYeckHe peakiuu. CKopocTh (POTOXMMHUYECKHX
peaknuii. CUHTE3 OpPraHWYECKOTO BEIIECTBA PACTCHHSIMU TOJ JEWCTBHEM XJopoduiuia Kak
ceHcuOmnu3aTopa. 3HadeHHe (HOTOCHHTE3a. XUMHYECKOE paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, yCTOMUYMBOE, XMMHUYECKOE pPAaBHOBECHE U HM3MEHEHHE TEPMOJUHAMUYECKHX (YHKIUH.
JIluHaMU4YeCcKUii XapakTep paBHOBecHs. BinMsHME BHEIIHMX YCIOBUM Ha paBHOBecue, npuHuun Jle-
[larenpe. 3akoH AeHCTBYOMMX Macc. KOHCTaHTa XMMHUYECKOTO paBHOBECHUS U CBS3b €€ C U3MEHEHUEM
CBOOOTHOM 3HEPTUH.

1.5 PacTBOpBI 2JIEKTPOJIUTOB U HEIIEKTPOJIUTOB

Paz0aBnennsie pactBopbl. KosumdratuBHbele cBoiicTBa pacTBOpoB. [loHmkeHue aBieHUS
HACBIIIEHHOT O [1apa pacTBOPUTENIS HaJ pacTBopoM. TemnepaTypa 3aMep3aHus pa30aBI€HHBIX PaCTBOPOB.
Kpunockonus. 3akonsl Paynsa. TemnepaTypa kureHHs pa30aBICHHBIX PacTBOPOB. DOYIITHOCKOIMHMAL.
Ocmoc. OcMmoTHdeckoe maBieHUE pa30aBiIeHHBIX pacTBOpoB. 3akoH Bant T'odda. buomormueckue
mpoueccel U ocMoc. BO3HMKHOBEHME HMOHOB B pacTBopax. llpomeccsl cosbBartauuu (rujgparanun).
Pa3Butne Teopuu CHIBHBIX AJIEKTPOJUTOB B padorax Jlebas m XIokkemns. AKTUBHOCTh, KOA(hOHUIIMEHT
aKTUBHOCTH, MOHHas cuja pacTBopa. Pa3BuTue MOHATUS KUCIOTHI M OcHOBaHus. Teopus bpencrena,
KHUCJIOTHO-OCHOBHBIE Mapbl. Cuiia KUCIOT UM OocHOBaHMU. KomnmuecTBEHHOE ompeneneHre KHUCIOTHOCTH
BoiHBIX pacTtBOopoB. Ilonstue pH u pK. Pacuer pH kucnbix u menounsix pactBopoB. bydepnsbie



CHCTEMBI, UX COCTaB U MexaHu3M JaeiictBus. Pacuer pH 6ydepubix cuctem. bydepnas emxocTs, BIusHuE
Ha Hee pa3IMuHbIX (PaKTOPOB. DJIEKTpUUECKass MPOBOAMMOCTb PACTBOPOB IEKTPOIUTOB. IIpoBonHMKH
NEepBOTO U BTOporo poja. IIpuMeHeHne 3akoHa AEHCTBYIOIIUX Macc, K cIa0bIM 3JIEKTPOIUTAM. 3aKOH
pa3OaBnenuss OctBanbiaa. IlogBMKHOCTE HMOHOB. MeTOIbl M METOJUKU HCCIEAOBaHUS (PU3UKO-
XUMHAYECKHX CBOMCTB pacTBopoB. OrmpeneneHne CTENEHW M KOHCTAHTBI JTUCCOLMALUU  CIa0bIxX
aneKTposnToB. Konaykromerpudyeckoe TUTpoBaHue. [IpuMeHEHHE 3JIEKTPUYECKON NMPOBOJUMOCTH IS
OIIPEIEICHUS BIAXKHOCTH CEIbCKOXO3IMCTBEHHBIX IIPOYKTOB, JMHAMUKH COJIEBOTO PEKUMA I10YB.

1.6 DJieKTPpOXMMHUYECKHE MPOLECCHI

JIBOWHOM ANEKTPUYECKUN CIIOM W ero cTpoeHue. [ampBaHmueckue anemMeHThl. OOpaTHMble U
HeoOpaTuMble 37eMeHThl. YpaBHeHue HepHcra. Dnextpomnsie moreHimansl u DJ[C ranbBaHUYECKUX
ajeMeHTOB. HopmanbHbI  (CTaHAAPTHBIM) MOTEHIMAA. BoIOpoaHbId 3JIEKTPOA. DIIEKTPOIbI
WHJIMKATOpHbIE (MU3MEPUTENIbHBIE) U BCIIOMOTraTeIbHbIE (CpaBHEHUS ). VI3MepeHue 3JIeKTPOABUKYILIUX CUJL.
[ToTennmomeTpudeckoe ompeaeraeHue HOHOB B pacTBopax. Juddy3monHsie mnorteHmmanbl. MeToabl
yctpaneHus: Tu(Py3uOHHBIX MOTEHIHATOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC JJIEKTPOILI U IICTH.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIM MOTEHIUAN MOYB; €ro u3mepeHue. [loTeHImoMeTpuueckuii MeTo
ompenenenuss pH. CrexnsHHBIM 31ekTpoy ¢ BogopoaHoi  ¢ynkuumeil. [loTeHumomerpuyeckoe
tuTpoBaHue. OmpeneieHne OKHCIUTEIbHO-BOCCTAHOBUTEIPHOTO TOTEHIMAA B  OWOJOTHYECKUX
CHCTEeMaXx.

Pasznea 2. Kosustonanas xumus
2.1 [loBepXHOCTHBIE SIBJIEHUSI. ATcOpPOIMS

N3otepmel ancopOrun. Ouszndeckas ¥ XUMUYECKas aacopOrus. AacopOIius Ha TpaHUIIE TBEPIOE
teno — ra3. Teopus agcop6umu, Ypasuenue Jlenrmiopa u @pelinanuxa. AncopOuns Ha TpaHHIIEe TBEPIOE
Teno — pactBop. OpueHTauus IUQUIBHBIX MOJIEKYJ] Ha IOBEPXHOCTH ajcopOeHTa. AncopOuus
anektponutoB. IlpaBuma ®asuca — IleckoBa. OOmenHast ancopOuusi. YpaBHeHue Hukomabckoro.
Ancopb6uust Ha TpaHuLe pasziena pacTBop — ra3. [IoBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTHBHbBIE
BeriecTBa. OpHeHTAIHs MOJIEKYJT B IOBEPXHOCTHOM ciioe. Y paBHeHue I'n60ca.

2.2 KosutonaHble CHCTEMbI M METO/IbI MOTydeHHusI THOPOOHBIX KOJJIOUI0B

OO0mmasi XxapakTepuCTHKa KOJUIOMIHBIX CHCTEM M HX POJIb OMOJOTHYECKHX OOBEKTaX, MOYBaX.
MeTtoapl omy4deHus: TM0()OOHBIX KOJIOUIOB € MOMOIIBI0 KOHICHCAIIMU, MEXaHUYECKOTO pa3apooieHus,
AIEKTPUUYECKOTO PACIIbUICHHUS, YIBTPA3BYKa U MENTU3auU. MONEKYIIpHO-KUHETUUECKUE, ONTHYECKUE U
ANEKTPUYECKUE CBOMCTBA JMOPOOHBIX KOJIOMAOB. bpoyHOBckoe aBmkeHne. OCMOTHYECKOE J1aBlIEHUE.
CemumenTtanusi. Bs3kocTh. O4YNCTKA KOJJIOWTHBIX PACTBOPOB METOAAMH TUANH3a, YIbTpaQIbTpaIi,
AJICKTPOINAIN3a U dJeKTpoynbTpaduinbTpanuu. CBeropaccessuue. Db dext Tunnans u ypaBaenue Pames.
MeTobl 1 METOIUKH UCCIICOBAHUS (PHU3UKO-XUMHUYIECKUX CBOMCTB KOJIJIOUTHBIX CHCTEM.

2.3 YcToiunBOCTh M KOATYJIALMS JHOPOOHBIX KOJIJIOUI0B

Kunernueckas u arperatuBHas ycroiiunBocTh. Koarymsuus. JlelictBue snektponutos. [IpaBuiio
[lynpuma — Tapau. CoBMECTHOE NEMCTBHE SJIEKTPOJUTOB MpH Koaryianuu. Koarynsius v 1a3eTTa-
noteHuuan. Teopust koarymsiuuu siektponutamu. Kuneruka koarynsuuud. CrapeHue 305ed U
MenTu3anus. 3anuTHOE ICUCTBUE MOJICKYJISIPHBIX aICOPOUPYIOIINX CIIOCB.

2.4 MukporeTreporeHHbie CHCTeMbI
Cycnienzuu. Omynbeun. Ob6patuMocTs $a3. IMynbraropsl. [lensr. Aspo3onu.
2.5 PacTBOpBI BBICOKOMOJICKYJISIPHBIX coequHeHui (pacTtBopsl BMC)

O6mas xapakrepuctuka pactBopoB BMC u ux posib B OMoJIorudeckux o0bekTax, mousax. Cormo-
cTaBJIeHHE JIMOPOOHBIX KOJIOUA0B U pacTBopoB BMC. Drnekrpuueckue, MOJIEKYIIPHO-KUHETUYECKHE U
onTH4eckue coiictBa pactBopoB BMC. 3apsin wactunbl. M3o3nekTprudeckas Touka. MemMOpaHHOE paB-
HoBecHe. Baskocts. OcmoTruueckoe naBneHue. CBeTopaccessHue U noriomienne ceera. Habyxanwue u pac-
tBOopenne BMC. Crenennr HaOyxaHust U ckopocTh HaOyxaHus. @akroper HaOyxanwus. ['enmu. Ctyanu. Ilo-



HyKOJIJIOI/I,Z[BI. MeTOI[I:I U MCTOOWKHU HUCCIICAOBaAHUA @HBHKO-XHMI/I‘IGCKHX CBOﬁCTB BBICOKOMOJICKY.HHPHBIX
COETUHEHUN.

4.2 Conepxanue JeKuit

3aounas popma oOyueHust

No

Kpatkoe coneprxanue JeKIIUU
JICKIIUH P Acp 1t

KommaecTBo
4acoB
IIpaxTnueckas
MOJITOTOBKA

XuMHYecKasi TepMOAMHAMHUKA M TepMoxumusi.Kiaccuueckas M craTucTuye-
ckas TepMoanHaMuka. Cucrema M BHEHIHSS cpena. DHeprus. Pabora u teruora
KaK crocoObl nepenaun >Hepruu. OyHkuus coctosHus. Ilapamerpsl coCTOSHUS.
Peakiiun oGpaszoBanus. TeroBod 3¢(eKkT XMMHUYECKON peakuuu. DHTAIbIUS.
3akoH ['ecca u ciaeacTBUA U3 HETO.

XumMuyeckass KHHETHKA M KaTaan3.CKOpoCTh XUMMUUECKUX peakuuil. CpenHss
U MTHOBEHHas CKOPOCTb XMMHYECKOM peakuuu. KoHcTaHTa CKOpPOCTH XUMHU4Ye-
CKOHl peakuuu. BnusHue KOHIEHTpaluu Ha CKOpOCTh peakuuil. OmnpeneneHue
1. KOHCTaHT CKOpPOCTEH peakuuil. BriusHue temmeparypbl Ha CKOPOCTh PEaKIUU. | 2 +
VYpaBHenue Appenuyca. DHeprus akTuBauuu. Kataius u ero 3HaueHue B COBpe-
MEHHOW XMMHUYECKON TEXHOJOTHH W Omojiormueckux mnporeccax. Kiaccuduka-
U KaTAIUTHYECKUX TporeccoB. DepMeHTaTUBHBIN KaTalu3, ero 0cOOEHHOCTH
U 3HaueHue B OMOJOrMUYEeCcKHX Ipoleccax. XMMHUYecKoe paBHOBecue. PaBHoBec-
HO€ cocTosiHuE. VICTUHHOE, yCTOHYMBOE, XMMUUECKOE PAaBHOBECUE U U3MEHEHHE
TepMoAMHAMUYECKUX QYyHKIHH. JIMHaMudecKuil XapakTep paBHOBecHs. BiusHue
BHEIIHUX YCJIOBUH Ha paBHOBecue, npuHuun Jle-lllaTenbe. 3akoH 1eHCTBYOIIMX
Macc.

PacTBOpBI JIEKTPOJUTOB U HENIEKTPOJIuTOB.PazbaBiennbie pacTBopbl. Koi-
JUTaTUBHBIE CBOMCTBa pacTBOpoB. [loHM)KeHHE NaBiIeHHs] HACBHILIEHHOTO Mapa
pacTBOpUTENs HaJ pacTBOpoM. Temmeparypa 3aMmep3aHusi pa30aBIEHHBIX pac-
TBOpoB. Kpmockomms. 3akonwsr Payns. Temneparypa kumeHus pa3z0aBiICHHBIX
pactBopoB. D0ymmockonusi. Ocmoc. OCMOTHYECKOE JaBlieHHE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonornueckue mpouecco u ocmoc. Bo3HukHO-
BEHHE HMOHOB B pactBopax. I[Ipomecchl conbBatauuu (ruaparauuu). PazButue
2. TEOPHUH CHIBHBIX 3JIEKTPOJUTOB B paboTtax [[ebas u Xrokkens. AKTUBHOCTh, KO- | 2 +
3¢ (HULMEHT aKTUBHOCTH, MOHHAS CHJIA PACTBOPA. DJICKTPUUECKask IPOBOTUMOCTh
pacTBOpoB 3eKTPoauTOB. [IpoBogHMKHK mepBoro u Broporo poza. [Ipumenenue
3aKOHA JCHCTBYIONIUX MACC, K CIIA0BIM AJIEKTPOIUTAM.

IloBepxHOCTHBIE siBJeHUs. AjcopOoums. V3otepmbl ancopOrmu. dusudeckas u
XUMHYecKast aficopOrms. AIcopOIus Ha TpaHUIIe TBEPAOE TENo — ra3. Teopus ai-
copbumm, ypaBHenue Jlenrmiopa u Opeitnanmxa. AncopOIus Ha TpaHUIIE TBEPIOE
TEJI0 — PacTBOP.

Kosutonanbie cucreMbl W MeTOAbI IMOJYYEHUS] JHOPOOHBIX KOJIOU-
aoB.O0mIasi XapakTepUCTUKA KOJUIOMIHBIX CHUCTEM. METONbl MOTYYeHHS JIHO-
(hOOHBIX KOJUTOMJIOB C TTOMOIIBIO KOHJEHCAIIUH, MEXaHUYECKOTO Pa3apo0IeHus,
AJEKTPUUYECKOTO PpACTbUICHUS, YAbTpa3Byka M MenTuzanuu. MonekynspHo-
KHUHETUYECKHUE, ONITUYECKUE U AJIEKTPUUYECKUE CBOMCTBA INO(GOOHBIX KOJUIOUIOB.
BbpoynoBckoe aBmxenue. Ocmoruueckoe napieHue. CeaumeHTanus. Bs3kocTb.
CeropaccesHue.

YcroituuBocTh M Koaryasiuus Juo¢o0HbIX Ko1onaoB. KuHeTnyeckas u arpe-
raTuBHas ycrounBocTh. Koarymsmuda. JleiictBue »saekTponautoB. [IpaBuiio
Iynpua — IN'apau. CoBMeCTHOE EHCTBUE AIIEKTPOJUTOB Npu Koaryasuuu. Koa-




KoaryJdannuu.

TyJsiius U A3eTTa-noTeHuan. Teopus Koarymsiuuu 3jekTpoiutamu. Kunernka

Hroro | 6 10%

4.3 Copep:xkanue JadOpPaTOPHBIX 3AHATHI

3aounas popma oOyueHnust

o 3
= .| 58
Ne . 88| ¢
HanmMenoBanue 1abopaTopHbBIX 3aHATHIA T 3| o
/1 E5| £ 5
o S o
4 s
1 Xumuueckass KuHeThka. @OTOMETpUUYECKOe N3YyUeHUEe KNUHETUKH XUMUYECKOW peak- ’ +
" | num.
[Tomy4yenue 6ydepHbIX paCTBOPOB M U3YUYCHHUE UX CBOMCTB. DJIEKTPOXUMHUIECCKUE
2. | mporecchl. KOHIyKTOMETpHYECKOE H3yUeHUE CBOWCTB pacTBOpa claboro AJIeKTpo- 2 +
JIUTA.
3. | Konnouansle pactBopsl. [lonydyeHne u cBoCTBa KOJUIOMAHBIX PACTBOPOB. 2 +
4 Bricokomouiekynsipabie coeinHeHus. M3yueHne cBONCTB pacTBOPOB BEICOKOMOJIE- ’ +

KYJISIPHBIX COCITMHEHU.

HTroro 8 30%

4.4 CopaepxaHue NPAKTHYECKUX 3aHATHI

[TpakTryeckue 3aHATHS HE IPEyCMOTPEHBI YIEOHBIM TLIAHOM.

4.5 Buabl u conepkaHue CaMOCTOATEIbHOI PadoThI 00y4YAKIIHUXCS

4.5.1 Buasl caMOCTOSTEIEHON PabOThI 00yJarOIIHXCS

KomnuectBo yacoB

Bunbr camocTosTenbHONM paboThl 00yJaIONTUXCSI

3aouHas popma o0yUeHHSI

[ToaroToBka K J1aGOpaTOPHBIM 3aHATHSAM U K 3alTUTE JIa0OpaTop-

HBIX paboT 8
BrinorHeHNE KOHTPOJIBLHON pabOTHI 34
CaMocCTOsITENIbHOE U3YUYEHHE OTIENbHBIX TEM U BOIIPOCOB 38
IToaroroBka K MpOMEXYTOYHOM aTTECTAUHI 10
Hroro 90
4.5.2 ConepxaHue CaMOCTOATEIBHON PabOThl 00yUJaIOIIHUX CS
Ne KoauuecrBouacos
/i HaunmenoBanue TeM 1 BOmpocoB 3aounas popma
o0yJeHus
Beenenue. M.B. JIoMOHOCOB — OCHOBOMOJIOXKHUK (PU3NUECKON
1. | xumun. Poib 0T€UECTBEHHBIX YUCHBIX B PA3BUTUU (PU3UIECCKON U 8
KOJUIOUTHOU XUMHMU.
’ ArperatHble cocTosiHUs BellecTBa. Kunetnueckas Teopus ra3os. 3
" | PeanbHbIE Ta3bl.
Xumudeckass TEPMOJMHAMMKA M TepMOXMMHA. Bropoe Hawano
3. | repmoauHamMuKH. TpeThbe Hadamo TepMoauHaMuku. CBOOOIHAS 8
SHEPTHsl ¥ HANPABJICHUE XUMUYECKUX PEaKIIU.
4. | Xumuyeckass KUHETHKAa M Katain3. DOTOXMMHYECKHE pPEAKIIHH. 8




cI)OTOXI/IMI/I‘IGCKI/IG, TCMHOBBIC W PpaJUaAllMOHHO-XUMHUYCCKUC PC-
akuu. CKopocTh POTOXUMUYECKUX peaknuii. CHHTE3 opraHuye-
CKOT'O BEIIECTBA PACTCHUSAMHU O] IEHCTBHEM XJOopoduiia Kak
ceHcuOmnmM3aropa. 3Hauenue ¢GorocuHre3a. Koncranrta xummde-
CKOT'O PaBHOBECHSI M CBSI3b €€ C M3MEHEHHEM CBOOOTHON 3HEp-
THH.

PacTBOpBI 35IEKTPOIUTOB U HEINEKTPOIUTOB. PazBuTHe MOHATUS
KHCIIOTHI U ocHOBaHuA. Teopus bpeHcTtena, KuCIO0THO-OCHOBHBIE
napsl. Cuita kucinoT U ocHoBaHMM. KomnuecTBeHHOE omnpenene-
HHE KHCJIOTHOCTH BOJAHBIX pacTBOpoB. [lonstue pH u pK. Pacuer
pH KHCIBIX W IIETOYHBIX PacTBOPOB. bydepHble cUCTEMBI, UX
coctaB U MexaHu3M jaeictBus. Pacuer pH OydepHbix cucrem.
BydepHnas emkxocTh, BIMSHHE HA HEe Pa3IHYHBIX (PAaKTOPOB. 3a-
KoH pazOasieHust OctBanpaa. [loaBmwxHOCTH HOHOB. Onipeserne-
HUE CTETIEHU U KOHCTAHTHI JTUCCOLUAIMHU CIA0BIX AJIEKTPOJIUTOB.
Konaykromerpuueckoe tutpoBanue. l[IpuMmeHeHue snekTpuye-
CKOIl IIPOBOAMMOCTH AJISl ONPENEIICHUs] BIIAXHOCTU CEIbCKOXO-
3SIICTBEHHBIX MPOYKTOB, TMHAMHKH COJIEBOTO PEKMMA MOYB.

OnexTpoxumuueckue npoueccel. Ilorennomerpudeckoe onpene-
JIeHuEe MOHOB B pacTBopax. [uddy3noHHsle moTeHIHambsl. MeTto-
Ibl yCTpaHeHUs! TU(PQPY3UOHHBIX MOTEHIMATOB. OKHUCIUTEIHHO-
BOCCTAHOBUTENbHBIE  JJEKTpoAbl W Henu. OKHUCIUTEIbHO-
BOCCTAaHOBHUTEIbHBIN NMOTCHOHAI TI04YB; €TO0 U3MCPCHUC. IToren-
nuoMeTpudeckuid Metoj onpeneneHus pH. CTeKIsTHHBIN IeKTPOT
¢ BoiopoaHoi pyHkImei. [loTeHImomMeTprudeckoe TUTPOBAHKUE.

IToBepxHOoCTHBIE siBeHUsI. OpueHTanus AU(PUIbHBIX MOJIEKYI Ha
MOBEPXHOCTU ajicopOeHTa. Ancopouus snexTponuTos. IIpaBuna
®asuca — [leckoBa. OOMenHas ancopOuus. YpaBHenue Hukoib-
ckoro. Ayncopbuus Ha rpaHulle paszgena pactBop — ras. I[losepx-
HOCTHO-aKTUBHBIE U IIOBEPXHOCTHO-HEAKTHBHBIE BEILECTBA.
OpueHTanust MOJIEKYJ B IOBEPXHOCTHOM clioe. YpaBHeHue [ ub-
Oca.

KOHJIOI/II[HBIG CUCTCMbI U MCTOABI MOJTYUYCHUA J'II/IO(bO6HBIX KOJI-
nouaoB. OYHCTKa KOJUIOWAHBIX PAacTBOPOB METOAAMH JHAlN3a,
yIbTpaduIbTPaAIMY, SJEKTPOAUAIN3A U IEKTPOYIbTpapHiIbTpa-
nun. Ddext Tunnans u ypaBHenne Paes.

YcroitunBoCTh U Koarynauus J1opoOHbIX KoutonaoB. CtapeHue
30JIel W TMenTu3anus. 3allUTHOE IEHCTBUE MOJICKYJISIPHBIX al-
COPOMPYIOMIMX CIIOEB.

10.

MukporeteporeHusie cucreMbl. CycneHzun. Omyinbcuu. O0pa-
TUMOCTH (a3. Dmynberaropsl. Ilensl. Aspo3omnu.

11.

PacTBOpBI BBICOKOMOJIEKYISPHBIX COEAMHEHUH (PACTBOPHI
BMC). Membpannoe paBHoBecue. Bsaskocts. OcMoTHyeckoe
nasneHue. CBeTopaccessHue U MorionieHne ceera. Habyxanue u
pactBopenne BMC. Crenenp HaOyXaHusl 1 CKOPOCTh HaOyXaHHs.
®daxrtops! HaOyxanus. ['emn. Ctynau. [Tomykommonsl.

Hroro

90

S YueOHo-MeTOAMYECKOE O0ecIIeYeHHEe CAMOCTOSITEIbHON PadoThl 00y4aroIuXCs

mo JIMCHUIIJIMHE

Vpansckuii [AY:

Y4eOHo-MeTonuueckue pa3paboTku wumerorcs B Hayunoit Oubmmuoreke PI'BOY BO IOxHo-
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1. Xumus Gpusnueckas U KOJUTOUIHas [DIeKTPOHHBIA pecypc]: MEeTol. peKOMEHJAIMH K CaMOCTOs-
TEILHON paboTe Mo JUCIUIIINHE [71s1 OakanaBpoB, oOydaromuxcs mo HanpasieHusM: 35.03.03 Arpoxu-
Mmus u arponouBoBesnenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHonorus npous-
BOJICTBA U NepepabOTKH CeIbCKOoX03siicTBeHHON poaykiun] / FOxuo-Ypansckuit 'AY, UHcTutyT arpo-
skosioruu; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuii ['AY, 2016. - 28 c.: un., Tabmn. - bu6-
auorp.: ¢. 28 (10 Ha3B.). - Joctyn u3 nokanbpHOM cetu: http:/nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctyn u3 cetu UnTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

2. ®dusnyeckass U KOJUIOMJHAA XUMUS [DJIEKTPOHHBIN pecypc] : METOH. yKa3aHWsl K BBIOJIHEHUIO
KOHTPOJIbHOW PaOOTHI JUIsl CTYAICHTOB 3a04HOM (popMbl 00yueHust [1o HanpaBieHusm: 35.03.03 Arpoxu-
Mmus u arponouBoBeaenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHonmorust npous-
BOJICTBA CEIHCKOX03sUCTBEHHOU Npoaykunu | / KOxHo-Ypanbckuit 'AY, MHCTUTYT arpo3KojI0THH ; COCT.
A. A. Kanranos. - Muacckoe: KOxno-Ypanbckuiit [AY, 2017. - 36 c. : Tabu. - C npwit. - bubmumorp.: c. 5-
6 (13 na3B.). - Jloctyn u3 mokanpHO# ceTH: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Hoctym
u3 cetu Matepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

6 DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTAMU 00y4aIOIMXCs MO
JUCIUILIHHE

st ycTaHOBJIEHHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKHM oOydaronuxcsi TpedoBanusim @I'OC BO
pa3paboTaH (OH]] OLEHOYHBIX CPEJICTB AJIS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEXKY-
TOYHOM arTecTanuy odydarommxcs no gucuumimHe. GoHa OIeHOYHBIX CpeACTB IpenacTasieH B [Ipuio-
KCHUU.

7 OcHOBHAasl U IONOJHUTEJIbHASA Y4eOHasl JIUTEPaTypa, He00X0AMMAas 1JIsl OCBOCHUS
AMCUMUILINHBI

OcHOBHas 1 JIONIOJIHUTENbHASA ydeOHas auTepaTypa uMeercss B HayuHoit 6mOnmoTrexe u JIeKTpoH-
HOM nHpopMannoHHo-oopazoBarenbHoit cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHAA:

1. Koros, B. B. Kypc neknuii mo ¢puznyeckoil U KOUTOUIHON XHUMHH JJIsl HAIIPABJICHUS MTOJATOTOBKU
6axanaBpoB: 35.03.03 — «Arpoxumus 1 arponoyBoBeicHue» : yueOHoe nocodue / B. B. Kotos, O.
B. Ileperonuas. — Boponex : BI'AY, 2018. — 179 c. — Tekcr : anekTponHsii // JlaHb : 3nek-
TpoHHO-OMOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/178971

2. Kywmbikos, P. M. ®u3uueckas U KOJJIOUAHAS XUMUS : yueOHoe nocobue i1t By30B / P. M. Kymbi-
koB, A. b. UttueB. — 3-e u3x., crep. — Cankr-IlerepOypr : Jlans, 2022. — 236 c. — ISBN 978-
5-507-44162-4. — Tekcr : anekTpoHHbIi // Jlanb : anekTpoHHO-OMOMMoTeyHast cuctema. — URL:
https://e.Janbook.com/book/215750

3. Hurmarymmun, H. I'. TIpaktukym no ¢usudeckoit u kommongHoit xumuu / H. I'. Hurmarymus, E.
C. I'anueBa. — 2-e u3g., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 116 c. — ISBN 978-5-507-
45579-9. — Texkcr : aneKkTpoHHbI // Jlanb : 31eKTpoHHO-OMONIMOTeyHast cuctema. — URL:
https://e.Janbook.com/book/276443

4. Hurmarymnmus, H. I'. ®usnueckas u kossonaHas xumus : yaeoHoe nocobdue / H. I'. Hurmatysmmus.
— 2-e u3xa., ucnp. u gomn. — Cankr-Ilerepoypr : Jlans, 2022. — 288 c¢. — ISBN 978-5-8114-
1983-8. — Tekcr : anexkrponuslii // Jlaup : snekrponHo-OMOnmmuoreynas cucrema. — URL:
https://e.Janbook.com/book/212168

5. TumnoBsie pacyeTsl Mo GU3NYECKON U KOJUIOMAHON XUMUM : ydebHoe nmocobue / A. H. Bacrokona,
O. I1. 3agaunna, H. B. Haconoga, JI. U. Ilepenénkuna. — Cankrt-IlerepOypr : Jlans, 2022. —
144 c. — ISBN 978-5-8114-1605-9. — Texkct: »3nekTpoHHbIM // Jlanb : 53JIE€KTPOHHO-
o6ubmmoreunas cucrema. — URL: https://e.Janbook.com/book/211541

6. Sxynos, T. P. ®usnveckas u xoyutonaHas Xumus : yueOHHUK /it By30B / T. P. SIkynos, ®@. @.
3unnaros, I'. H. 3aitnameBa. — Cankr-IlerepOypr : Jlanp, 2021. — 144 ¢. — ISBN 978-5-8114-
7423-3. — Tekcr : snexktponHslii // Jlaup : snekrponHo-OmOnmmnoreynass cucrema. — URL:
https://e.Jlanbook.com/book/176871
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JlonmosHUTENBHAS:

1. AngpromkoBa O. B. Xumusa. M30pannbie pa3nensl o0med (U3NYeCKOW W KOJUTOMAHOW XUMHUU
[DnexTponnsiit pecype] / O.B. AuapromikoBa; T.W. Boctpukosa; A.B. llIBsipeBa; E.1O. [Tonoga -
Hosocubupck: HI'TY, 2011 - 160 c. - JlocTtym k moiaHOMY TeKCTy ¢ caiita DbC YHuBepcuTeTcKas
ouomoreka online: http://biblioclub.ru/index.php?page=book&id=228572

2. Mapunkuna, I'. A. ®uszndeckas U KOJUTOUAHAS XUMUs : yueOHoe mocobue / I'. A. Mapunkuna, H.
I1. TlonsikoBa, FO. U. KoBanb. — HoBocubupck : HI'AY, 2009. — 151 c. — Tekcr : 35eKTpoH-
Hb1# // Jlans : anekTpoHHO-Onbnmroteunas cucrema. — URL: https://e.lanbook.com/book/4568

3. @wusnueckas u kowtougHas xumus. [Ipaktukym : yue6Hoe mocobue / I1. M. Kpyrnsakos, A. B.
Hymraesa, H. I'. Bunkosa, H. B. Komea. — Canxkr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN
978-5-8114-1376-8. — TekcT : anekTpoHHBIN // JlaHb : 37eKTpOHHO-OMONIMOTeUHasl cucTemMa. —
URL.: https://e.Janbook.com/book/211136

4. boupapesa, JI. I1. ®uzuveckas U KOJUTOUAHAS XUMHI: TEOPHUS M MPaAKTHKA : ydeOHOe mocodue : /
JI. TI. bonnapesa, T. B. MactiokoBa ; Hayd. pea. T. A. Kyumenko. — Boponex : Boponexckuii
roCyJapCTBEHHBIM YHUBEPCUTET UHKEHEPHBIX TexHoaorui, 2019. — 289 c. — Pexxum gocryna: no
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

5. Kykymkuna, W.M. Kommomgnas xumus [DIeKTpOHHBIM pecypc]: ydeOHOe mocobue /
WM. Kykymkuna, A.}O. Mutpodanos. - KemepoBo : KemepoBckuii rocyapcTBeHHBIH YHUBEp-
cutet, 2010. 216 c. — Pexxum goctyna: http://biblioclub.ru/index.php?page=book&id=232755

6. Hurmarymmun, H. I'. IIpaktuxym no ¢usmnueckoii u kommouauoi xumuu / H. I'. Hurmarymnus, E.
C. I'anueBa. — 2-e u3g., crep. — Canxkr-IlerepOypr : Jlanp, 2023. — 116 c. — ISBN 978-5-507-
45579-9. — Texkcr : 21eKkTpoHHBbI // Jlanb : 31eKTpoHHO-OMOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/276443

8 Pecypchbl HHPOPMALMOHHO-TETIEKOMMYHUKAIIMOHHOM ceTH «HTepHET»,
Heo0X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

Ennnoe okHO focTyna K yueOHO-METOJUUECKUM pazpaboTkam https://toypray.pd
OBbC «Jlanb» http://e.lanbook.com/

Yuusepcurerckas 6ubmmorexka ONLINEhttp://biblioclub.ru

Hayunas snektponnas 6ubnmoreka «eLibrary» http://elibrary.ru/

b=

9 MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHBbI

VYyebHOo-MeToaNYecKue pa3paboTku umeroTcs B HayaHoit Oubamnorexe u 3JIeKTpOHHON HHBOP-
MalroHHo-o0pa3zoBaTensHol cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1. ®usnyeckas U KOJUIOUIHASI XUMUSL [ DIEKTPOHHBIN pecypc] : METOJ. yKa3aHUs K BBIIIOJIHEHUIO
nabopaTopHbBIX paboT [ OakanaBpoB, oOydaromuxcs 1mo HampasiaeHusM: 35.03.03 "Arpoxumus u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoncto”, 35.03.07 "TexHonorust mpou3BoI-
CTBa CEIbCKOXO03sUCTBEHHOU Tpoaykiuu'"] / FOxuHo-Ypanbckuit ['AY, MHCTUTYT arpo3Kojaoruu ; CocCT.
A. A. Kanranos. - Muacckoe: KOxuo-Ypanbckuii [AY, 2016. - 85 c. : un., 1a6xa. - C npui. - bubmumorp.:
c. 83 (10 nasB.). - Jloctynm u3 jokanpHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - [Ho-
ctyn u3 cetu MuTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumwus pusnyeckas U KOJUIOWAHAS [DIEKTPOHHBIN pecypc| : METO/A. yKa3aHHs IO PEUICHUIO
3amad [ 6akanaBpoB, oOyuaronuxcs mo HanpasieHusM: 35.03.03 "Arpoxumus U arponoyBoBeieHUE"
35.03.04 "Arponomus", 35.03.05 "CanoBoactBo"”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOU npoaykuun'] / FOxuo-Ypansckuit 'AY, Unctutyt arposkonoruu ; coct. A. A. KanraHos. -
Mpuacckoe: FOxno-Ypambckuit T'AY, 2016. - 28 ¢ - Jloctym u3 JIOKaJbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTu Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumus ¢usndeckas U KoJutougHas [DIEeKTpOHHBIN pecypc] : METoX. PeKOMEHAAIuN K caMo-
CTOSITEJIBHOM paboTe MO AMCIUILUIMHE [1J1s1 OakaiaBpoB, oOydaromuxcs no HanpasieHusm: 35.03.03 "Ar-
poxumus u arponouBoBenenue”, 35.03.04 "Arponomus"”, 35.03.05 "CanoBoactso"”, 35.03.07 "Texunouo-
rUs MPOU3BOJACTBA CEIbCKOX03sMCTBEHHOU nTpoaykuuu'] / FOxxuno-Ypansckuii ['AY, MHCTUTYT arposko-
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noruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii [AY, 2016. - 28 c. : un., Tabn. - bub-
auorp.: ¢. 28 (10 Ha3B.). - Joctyn u3 nokanbpHOM cetu: http:/nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctyn u3 cetu UnTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. ®usznueckas v KOJUIOUIHAS XUMUSA [ DJIEKTPOHHBINA pecypc] : METO/I. YKa3aHMs MO MCIOIb30Ba-
HUIO JTa0OpaToOpHOro OOOPYIOBAaHMS [[UIsI CTYAEHTOB arpOHOMHYECKOTO (DaKyiabTeTa HAIMpaBICHHIA:
35.03.03 - Arpoxumus u arpornouyBoBeaeHue, 35.03.04 - Arponomus, 35.03.05 - CagoBoacto, 35.03.07 -
TexHosorus Mpon3BOJCTBA CENbCKOX03siicTBEHHON mnpoaykuuu] / ¥Oxuo-Ypansckuit 'AY, Uacturyt
arpoakosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuii 'AY, 2016. - 18 c. : ., Tabmn. -
bubnuorp.: c. 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOMN CEeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 CeTH Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

10 CoBpemeHnHbIe HH(POPMAIMOHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYIIeCTBJICHHH
o0pa30BaTe/IbHOIO MpoLecca Mo JMCHUILIMHE, BKJIYas epedyeHb IPOrpaMMHOro odecneyeHus: U
UH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBIAETCS JOCTYN K 0a3aM JTaHHBIX:
- Texakcnept (uH(pOpManMoHHO-cripaBoyHas cucrema ['OCToB)http://www.cntd.ru/;

[lepeueHp JMLIEH3MOHHOTO MPOTPAMMHOI0 oOecredeHus. PeKBU3UTHI MOATBEPHKIAIOLIETO JTOKY-
MEHTa:

1. Onepanvonnast cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIuienzuonusiii goroop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

2. Odwucnsprii maketr npuwioxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIunen3noHn-
Hb1i joroBop Ne 11353/409/44 ot 25.12.2018 r.

Antusupyc Kaspersky Endpoint Security ans 6usHeca, JIunensuonnsiii jorosop Ne 44/44/9A/23
ot 05.10.2023 1.

11 MarepunanbHo-TexHH4YecKasi 0a3a, HeoOXoAuMasi /Il OCYyLeCTBJICHUSI 00pPa30BaTeJIbLHOIO-
npouecca no JUCUMIIHHE

Y4eOHble ayAUTOPHH AJs NPOBEACHUS 3aHATHI, NPEeAyCMOTPEHHBIX MPOIrpaMMoii, OCHaIIIeH-
Hble 000py/10BaHMEM U TEXHHYECKHMMH CpeIcTBaMu 00y4eHHs

1. YueOHast ayauTopus Uil IPOBEICHUS 3aHATUHN JICKIIMOHHOTO THIIA, OCHAIIICHHAS! MYJIbTUMEIU-
HBIM 000pyZ0BaHUEM (KOMITBIOTEP U BHAEONIpoeKkTop) — 217, 202.

2. YueOHast ayiUTOpHS AJIsl IPOBEICHUS MPAKTUUECKUX 3aHATUHN, 3aHATHIA CEMHUHAPCKOTO TUIIA, BBI-
MOJIHEHUSI KYPCOBBIX pa0oT, IPYMNMOBBIX U WHAUBUAYAIbHBIX KOHCYIbTALIMM, TEKYIIETO KOHTPOJIS U IIPO-
MEXYTOUHOM arTectanuu — nabopatopust xumuu — 314.

IHoMemieHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aKOIIMXCSH
1. ITomerenust Anst caMOCTOSATENbHONW paboThl oOyuatommxcst — ayauropust Ne 111a, ocHameHHast
KOMIBIOTEPHON TEXHUKOM C MOAKIIOUECHHUEM K ceTH «MHTepHeT».

IlepeyeHb 000pyI0BAHNMS U TEXHHUYECKHX CPEICTB 00yUYeHHUA:

®dorokonopumerp KOK-3.

Nonomep MN-130.

Konaykromerp KCJI-101.

Becs1 anexktponnsie VIC-120 d3.
Cymmunpabnii mkadg CHOJI 58/350.
BriTsokHOM miKad.

Tepmocrtar TC-1/20 cyXOBO3yIIHBIN.
DnekTpuyecKkast IinTKa.

bans naboparopnas [19-4300.

A A ol e
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IMPHJIO)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ ITPOBEICHUS TIPOMEKYTOUHOMN aTTeCTaluU
o0yJaromuxcs
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1.

KoMniereHium 1 MX MHAUKATOPBI, (pOpMHUPYeEMBbIE B IPoLecCe OCBOCHUS IMCUMILIUHBI
OIIK-1. CiocobeH pemiaTh THIIOBBIE 3314 MPOPECCHOHATBHON ASSITETFHOCTA HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX U €CTECTBEH-
HBIX HayK ¢ IPUMEHEHHEM HH(OPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

Kon 1 HammeHoBaHue ®opmupyemsie 3VH
HaumenoBanune
HWHAUKATOpa NOCTUKCHUA
OIIEHOYHBIX CPEJICTB
KOMIIETEHIINH 3HAHUS yMEHUs HaBBIKHA
OO0yuarommiicst noipkeH | OOydvarornuiics noipkeH | OOyvaronuiicss  JoiDKeH | Tekyras aTTecTarus:
3HATh: YMETh: BIAJIETD: - OTYeT MO J1TabopaTOpHOU
V-1 OCHOBHBIE 3aKOHBI €CTECTBEH- | HCIIOIb30BaTh OCHOBHBIE | HABBIKAMH pabore;
-lomk-1
HOHAYYHBIX JAWCHMIUIMH, SIB- | 3aKOHBl W TIOHSTUS €CTe- | MPOBEACHUS (GU3HKO- | - TECTUPOBAHUE;
Hcnonb3yeT OCHOBHBIE 3a- 2
JIEHUW H TIPOILIECCOB, B TOM | CTBEHHOHAyYHBIX  JIUCIH- | XUMHUYECKHUX METOJOB HC- | - KOHTPOJIbHas paboTa
KOHBl ~ €CTECTBEHHOHay4-

HBIX JUCUUIUIMH OJs pe-
IICHUs CTAaHAAPTHBIX 3a/1a4
B 00JacTH arpoHOMHH C
npUMeHeHHeM HHpopMa-
LIUOHHO-

KOMMYHHUKAIIHOHHBIX TEX-
HOJIOTUH

YHCIIe POLIECCHl 00pa3oBaHus
pacTBOpOB, HX CBOHCTBAa H
0COOEHHOCTH IPOTEKAIONINX B
HUX pEaKlHil; TMOBEPXHOCT-
HBIE SABJIICHHUS U CBOMCTBA IIO-
BEPXHOCTHBIX CJIOEB; YCIOBUS
CYHICCTBOBAHUA OUCICPCHBIX
cucteM U (haKTOpOB, BIHSIO-
mux Ha YCTOﬁHHBOCTB TaKux
cucrem— (b1.0.40-3.1)

IUIMH B TPO(eCcCHOHATBHOM
JESTEIILHOCTH, OIPEACIATh
CYLIHOCTb duzuko-
XUMHMYECKHX  TIPOLIECCOB,
IIPOUCXOJAIINX B IOYBE M
pacTeHHH;  HCIOJIb30BaTh
CBOMCTBA XUMHUYECKHX Be-
IECTB B J1a0OpaTOpHON W
IIPOU3BOJCTBEHHON  IIpak-
THKE

—(b1.0.40-Y.1)

CJIEJOBAaHUI TOYB U CEJIb-
CKOXO3SIUCTBEHHOM  MpO-
nykuuu— (b1.0.40-H.1)

- YCTHBIA OTBET.

IIpomexxyrounass arrecra-
Lus:
- 3a4€T C OLEHKOU
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2. Tloka3aTeiu, KPpUTEPUHU U IIKAJIA OLEHUBAHUS HHIUKATOPOB JOCTHKEHUS KOMIETeH i

NI-1onk-1Mcnons3yeT ocCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIMILIUNH AJIsl PeIICHUs CTAaHJAPTHBIX 33]a4 B 00JJaCTH arpOHOMMH C TPUMEHEHUEM
nH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN

ITokazarenu
OIICHUBAHUS
(Dopmupyemsle
3YH)

Kputepuu u 1mikana olleHUBaHUS PE3yIbTaTOB 00YUYEHHS MO AUCLUILTHHE

Henocratounsrit
YPOBEHb

JloctaTtounsbrit
YPOBEHB

Cpennuit
YPOBEHB

Bricokuii
YPOBEHb

b1.0.40-3.1

OO0yyaromuiics He 3HA€T OCHOB-
HBIX  3aKOHOB  €CTECTBEHHO-
HAYYHBIX JUCUUIUINH, SBICHUHA U
npoieccoB IPH penieHuu CTaH-
JAPTHBIX 3a7a4 B OOJIACTH arpo-
9KOJIOTHH, arpoXWMHH H arpo-
TIOYBOBE/ICHUS

OO6yugaroniuiicst c1abo 3HaET OCHOB-
HBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX
JWCIUILIMH, SBJICHUNA W TPOIECCOB,
Ha KOTOPBIX OCHOBAHBI MPUHIIHIIBI
JecTBUs  00BEKTOB  mpodeccHo-
HaJIbHOU JEATENHEHOCTH

OO0yyaronuiicsi 3HaeT METOMbI NPUMEHE-
HUS OCHOBHBIX 3aKOHOB CCTECTBCHHO-
HAYYHBIX JUCIMIUIMH C HE3HAYUTCIIbHBI-
MU OIIKOKAMH U OTACIBHBIMH ITPOOeIaMu

OOyyaroniiiicss 3HaeT MpaBWiia U Me-
TOJbI IPUMEHCHHSI OCHOBHBIX 3aKOHOB
€CTECTBCHHO-HAYYHBIX IUCLIUIUIMH Ha
X HepeceyeHnn ¢ Tpedyemoil crere-
HBIO TIOJTHOTHI K TOYHOCTH

b1.0.40- V.1

OO0yyaromuiics He yMEeT WucC-
M0JIb30BaTh OCHOBHBIC 3aKOHBI U
MOHATUSL ECTECTBEHHO-HAYYHBIX
JUCHUIUIMH B NPO(eccCHOHAIb-
HOW JeATEIbHOCTH

OOyyaroniuiicst ciabo yMmeeT Hc-
M0JIb30BaTh OCHOBHBIE 3aKOHBI U
TTOHATHUS €CTECTBEHHO-HAYYHBIX
JUCHHUIUIMH B TPOQECCHOHATBHOM
JICSITEIBHOCTH

OOy4aronIuiicss yMeeT ONMUCHIBATH TOHSI-
TUIHYIO M MAaTeMaTHYEeCKyl0 KapTHHY
SIBIICHH, BOSHHUKAIONINX HA TIEPECCUCHUH
€CTECTBEHHO-HAYYHBIX JMCIUIUIMH C HE-
3HAYHUTEIbHBIMU 3aTPYIHCHUSIMH

OO0y4aronIuiicss yMeeT ONMUCHIBATh T0-
HATUHHYIO ¥ MaTeMaTHYeCKyI0 KapTu-
Hy SIBIICHHI, BO3HUKAIOIIMX Ha Iepe-
CCUYCHUHM CCTCCTBCHHO-HAYYHBIX JTUC-
[UITAH

b1.0.40- H.1

OO0yuaromiuiics HE BJAJICET
HABBIKAMH TPOBEICHUS (PU3HKO-
XUMHYECKUX METOJOB HCCIEIO0-
BaHMI TOYB M CEIbCKOXO3SMH-
CTBEHHOU MPOAYKIIUU

OOyuaromuiics  cnabo  Biajeer
HABBIKAMH TPOBEACHUSA  (HU3UKO-
XUMHYECKHX METOJIOB HKCCIICIO0BA-
HUH [IOYB M CEJIbCKOXO3SICTBEHHON
MIPOIYKIUH

OOy4aronuiicss BaJceT HaBBIKAMH IIPO-
BEJCHUSA (PUIUKO-XMMUYCCKHX METOJIOB
HCCIIEIOBAaHUM TMOYB U  CEJIbCKOXO3sIiHi-
CTBCHHOM MPOAYKIMK C HEOOIBIINMH
3aTpyAHECHUSIMHA

OOydaronuiics CBOOOJHO  BIAJCET
HAaBBIKAMU  TIPOBEICHHS  (DU3UKO-
XUMHUYECKHX METOJIOB WCCIICIOBaHUMN
MOYB U CEJbCKOXO3IUCTBEHHOW Mpo-
IyKOUA TPH PEImIeHUH Mpogeccro-
HAJIBHBIX 3a/1a4
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3. TumnoBbie KOHTPOJIbHBIE 321aHUA U (WJIN) HHbIE MATEePHUAJIbl, HE00X0ANMbIE Il OLleHKH
3HAHWH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSITeJIbHOCTH, CGOPMHPOBAHHBIX B MpoLecce
OCBOCHHS JHCIHHUILINHEI

TumnoBbie KOHTPOJIBHBIC 3aIaHHUS U MaTEPHAIIbI, HEOOXOIMMBIE JIJIS OIEHKH 3HAHUW, YMEHHUH 1
HAaBBIKOB, COJIEPKATCSA B YI€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1.  ®wusnueckas M KOUIOMAHAS XUMHS [DIEKTPOHHBIM pecypc] : METOA. yKa3aHUsl K BBIIIOJIHEHUIO
nabopaTOpHBIX paboT [t OakamaBpoB, oOydaromuxcs 1mo HanpasieHusM: 35.03.03 "Arpoxumusi u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CagoBonctBo”, 35.03.07 "TexHosorus mpous-
BOJICTBAa CEJIbCKOXO03siMCTBeHHON Tpoaykiuu"] / FOxHo-Ypansckuii ['AY, UHCTUTYT arpo3Kkoyioruy ;
coct. A. A. Kanranos. - Muacckoe: FOxno-Ypanbckuit AY, 2016. - 85 c. : un., Tabn. - C npun. - bu6-
JIAOTD.: C. 83 (10 Ha3B.). - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 CeTH Hurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢pusndeckas U KOJUIOUAHAs [DIEKTPOHHBIN pecypc] : METOX. YKa3aHUs MO PELICHUIO 3a-
nad [as 6akanaBpoB, oOydarommxcs mo HampaiaeHusM: 35.03.03 "ArpoxuMus U arpornoYBoBeAcHUE",
35.03.04 "Arponomus", 35.03.05 "CanoBonctBo”, 35.03.07 "TexHoyiorusi mpou3BOACTBA CEIbCKOXO-
3siictBeHHOM nmpoaykuuu'"] / FOxuo-Ypansckuit ['AY, MucTuTyT arposkonoruu ; coct. A. A. Kanra-

HOB. - Mmuacckoe: IOxHo-Ypaneckuii I'AY, 2016. - 28 c. - JlocTyn u3 JIOKaJbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTn WNHrepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3.  Xumus ¢puszndeckas v KOUIOUIHAS [ DIEKTPOHHBINA pecypc] : METOI. pEKOMEH AUl K CaMOCTOsI-

TEJNBbHOM paboTe Mo TUCHMITIMHE [ OakanaBpoB, oOydaroniuxcs mo HampasiaeHusm: 35.03.03 "Arpo-
xumus u arponouBoBenenue’, 35.03.04 "Arponomus”, 35.03.05 "CanoBoactso”, 35.03.07 "TexHoo-
I'vsl IPOU3BOJICTBA CENbCKOX03siiicTBeHHOM npoaykuuu'] / FOxuo-Ypansckuit 'AY, UucTutyT arpo-
skojoruu ; cocT. A. A. Kanranos. - Muacckoe: IOxno-Ypansckuii 'AY, 2016. - 28 c. : uin., Tadmd. -
bubnwmorp.: c. 28 (10 Ha3B.). - Hoctyn u3 JIOKaJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn u3 ceTu WNuTtepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4.  ®usnueckas U KOJUIOMJHAA XUMHS [DIEKTPOHHBIM pecypc]| : METOoA. YKa3aHUs K BBINOJHEHUIO
KOHTPOJILHOM pabOThl AJIsi CTYAEHTOB 3a04HOM (opmbl 0Oydenus [no HampasneHusM: 35.03.03 Arpo-
xuMus u arpornouBoBenienne, 35.03.04 Arponomus, 35.03.05 CagoBoactso, 35.03.07 Texnomorus npo-
U3BOJICTBA CEJbCKOXO3siicTBeHHON npoaykuuu] / FOxuo-Ypansckuit I'AY, UHcTUTYT arposkosioruy ;
coct. A. A. KanranoB. - Muacckoe: FOxno-Ypanbckuii 'AY, 2017. - 36 c. : Tabn. - C npwit. - bub-
JIOTP.: c. 5-6 (13 Ha3B.). - Hoctyn u3 JIOKAJIbHOM ceTu:
http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Hoctyn u3 ceTu WNuTtepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

5. ®wusndeckas ¥ KOJUIOWIHAS XUMHS [ DJIEKTPOHHBIN pecypc] : MeToA. yKa3aHHs 1O MCIOJIb30BaHUIO
nabopaTopHOro 000pyI0BaHUS [/l CTYJICHTOB arpOHOMHYECKOro (akyiabTeTa Hanpasienui: 35.03.03
- Arpoxumus u arpornouBoBeaeHue, 35.03.04 - Arponomus, 35.03.05 - CagoBonctso, 35.03.07 - Tex-
HOJIOTHS ITPOU3BOJICTBA CEIbCKOXO03sMcTBEHHOM nponykuuu] / KOxuo-Ypansckuit 'AY, UucTutyT ar-
poakosiorud ; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuit 'AY, 2016. - 18 c. : wir., Tadm. -
bubnwmorp.: o 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 ceTu WNuTtepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

4. MeToauyeckue MaTePUAJIbI, ONIPe/eJIAIoNIe MPoLeIyPhbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XaPAKTePU3YIIUX c(POPMUPOBAHHOCTH
KOMIIeTeHIN i

B nanHoM paszgene MeToAMYECKHE MaTepHuaibl, ONMPEASISIONIME TPOLEAYPhl OLICHUBAHUS 3HA-
HUH, yMEHUH, HABBIKOB H(WJIH) OMBITA ACITEIBLHOCTH, IO TUCHUILUIMHE «XUMHUS (QU3udecKas u KOJIIO-
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WJIHAsT», TIPUBEICHBI TPUMEHUTEIBHO K KaKIOMY U3 UCIOJIb3YEMbIX BUIOB TEKYIIETO KOHTPOJS ycIe-
BAaEMOCTH U MTPOMEKYTOUHOI aTTecTali 00yJaromxcs.

4.1. OueHo4Hble cpeacTBa IS MPOBECHNS TEKYIero KOHTPOJIsl YCIIeBaeMOCTH, B TOM

YHUCJIE B IIpoiecce HpaKTI/l‘IeCKOﬁ NMOATOTOBKH

4.1.1. OuenuBanue oT4eTa 10 J1abopaTopHOU paboTe

OtyeT 1o 1abopaTopHOM PabOTE UCTIOIB3YETCS IS OIICHKA KauyeCcTBa OCBOCHHS 00yUJarOIIUMCS

OCHOBHOH IpodeccHOHATBHON 00pa30BaTEIbHON MPOrpaMMBI IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
aepkanue u (hopma oTdeTa 1o J1abopaTopHBIM PabOTaM MPUBOIUTCSA B METOAMYECKUX YKA3aHHUAX K Jia-
6opatopHbM padoram (1. 3 ®OC). Conepxanue oT4eTa U KPUTEPHU OLICHKH oTueTa (Tabi.) J0BOAATCS
70 CBEACHUS 00yJarOIMXCs B HA4aJIe 3aHATHH.

Ne OLeHOYHBIE CPEJICTBA
TunoBble KOHTPOJIBHBIE 3aJaHus ¥ (MJIM) MHBIC MaTepuanbl, Heobxo- | Koa u HanMeHoBaHHe
JYMMBbIC ISl OIEHKW 3HAaHWM, YMEHW, HaBBIKOB M (WJIM) ONbITa Jies- | HMHAUKATOpa KOMIIC-
TEJNBHOCTH, XapaKTepU3YIOIUX CHOPMHPOBAHHOCTH KOMIETCHLUH B TCHIIUHU
IIPOLIECCE OCBOEHUS TUCLUIIIINHBL

1. 1. PaccunTarh 3Ha4eHUs1 KOHCTAHT CKOPOCTEN MCCIEI0BAHHOM peaK- NI-1omnxk-1
LMH [IPU ABYX TeEMIIepaTypax. Hcnone3yer OCHOB-
2. BeluMcnuTh 3Ha4eHMsI IEPUOI0B MOIYIIPEBPALICHUS BEIIECTBA IPU | HBIE  3aKOHBI  €CTe-
IBYX TEMIIEpATypax. CTBEHHOHAYYHBIX

3. OnpenenuTs BEIUYUHY SHEPTUH AKTUBALIUU PEAKIIMH.

4. IlomuuHsercs nu qaHHas peakuus npasuiy Bant-I'odda (onpene-
JUTH TEMIIEPATypHBIA KO3PPHUIMEHT peakiuu y)?

5. 3amucarh BBIPOKECHHE 3aKOHA JEHCTBYIONMIMX Macc sl JTaHHOM pe-
aKIIHH.

TUCHUIUTAH I pe-
IICHHUS] CTaHIAPTHBIX
3amad B 0OJIaCTH ar-
POHOMHUH C TpUME-
HEHHEeM HH(OpMaIu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

OTYeT OLEHMUBACTCS MO YCMOTPEHHMIO IPENOJaBATENsl OLEHKON «OTIMYHO», «XOPOILO», «YyJO-
BJIETBOPUTEJIBHO», «HEYJIOBJICTBOPUTEIILHO» WM OLICHKOW «3a4T€HO», «HE 3a4Te€HO». OIEHKa «3auTe-
HO» CTaBUTCS 00yJaroImuMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBICHHBIM IS
MTOJIOKUTEIBHBIX OIICHOK («OTIUYHO», «XOPOIIO», «YIAOBICTBOPUTEIBHO»). OIeHKa 00BSBIIICTCSA 00Y-
YaroleMycsi HEOCPEICTBEHHO IOCIIE C/IaYl OTYETa.

HIkana Kpurepumn oneHuBaHusi

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOIHOE BJaJICHHE TEPMUHOJIOTHEN;

OI_IGHKa 5 - YMCHUC BBICKA3bIBATb U OGOCHOB&TB CBOU CYXXJICHUS TIPU OTBCTC HA KOH-
TPOJIbHBIE BOMPOCHI;

(OTJ'II/I‘IHO) - YMCHHUC O CLIBATH q)HBI/IKO-XI/IMI/I‘IGCKI/Ie 3aKOHBI, SABJICHUA U IMTPOLCCCHI;
- YMEHHE MPOBOAMTD U OLIEHUBATH PE3YJIbTaThl U3MEPEHHUIA;
- COCOOHOCTH pelaTh 334a4H.
- U3JI0)KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

Ouenka 4 - OCO3HAaHHOE MPUMEHEHNE TEOPETHUUYECCKUX 3HAHWM ISl OMHCaHUs (PU3U-

(xoporo) KO-XMMHMUYECKUX 3aKOHOB, SIBIICHUN U IPOLIECCOB, PEIICHHUS KOHKPETHBIX
3a/1a4, IPOBEJCHHS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHUI, HO CoepKa-
HHUC U (bopMa OTBE€TAa UMCHKOT OTACJIbHBIC HETOYHOCTH.

Onenka 3 - U3JIOKEHUE MaTepHrasa HeMoJIHO, HEMOCIeI0BaTEIbHO,

(y,Z[OBJIeTBOpI/ITeJIBHO) - HCTOYHOCTHU B ONPCACIICHUHN HOHHTHﬁ, B MPUMCHCHHUH 3HaHUUI JJ11 OIIU-
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caHus (PUBHKO-XMMHYECKUX 3aKOHOB, SBICHMA M TIPOIECCOB, PEIICHUS
KOHKPETHBIX 3a/1a4, POBEICHUS U OIICHUBAHUS PE3YIbTATOB U3MEPEHUH,

- 3aTpyJHEHHUS B 000OCHOBAaHUHU CBOUX CYXKICHHII;

- o0HapyXHBaeTCs HEJOCTATOYHO TITyOOKOEe MOHMMAaHWE W3YYEHHOTO Ma-
Tepuaa.

Ouenka 2

(HEeyIOBJIETBOPUTEILHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHI; JOMYIIECHbI OIIUOKH
B ONpEACTICHUN MOHITUN U ONMUCAHUH (PU3UKO-XUMHUECKUX 3aKOHOB, SIB-
JICHUH " mponecCoB, MCKAKCH HUX CMBICJ, HC PCIICHBI 3ala4u, HC IIpa-
BUJIBHO OICHUBAIOTCS PE3YJIbTaThl H3MEPEHHUIA;

- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbl, JOMYCKAOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

HIkana

Kpurepun oueHuBanus

OlleHKa «3aU4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- YMCHHUC BBICKA3bIBATH U O6OCHOBaTB CBOU CYXICHHA IPHU OTBCTC Ha
KOHTPOJIbHBIE BOIPOCHI;

- YMCHHC OIIUCBIBATH (bI/I3I/IKO-XI/IMI/I‘IeCKI/I€ 3aKOHBI, SABJICHUA U IPOLCCCHI;
- YMEHHE NMPOBOJIUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHU;

- CIIOCOOHOCTH pemaTh PU3NKO-XUMHUYECKUE 3a7auu (JIOMYCKAeTCs HAJIH-
Yire MaJIO3HAYUTENbHBIX OMIMOOK MM HEIOCTATOYHO IMOJIHOE PACKPBITHE
coJiepKaHue BOMPOCA WM MOTPEUIHOCTh HEMPUHLIMITHAIIBHOTO XapaKTepa
B OTBETE Ha BOIPOCHI).

O11eHKa «HE 3aUTEHO»

- OTCYTCTBHE HEOOXOJIMUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OMINOKU
B OIPE/ICIICHUN TIOHSATHIA U ONMHUCAHUH (PU3HKO-XMMHUYECKUX 3aKOHOB, SIB-
JICHHWM ¥ MPOLECCOB, UCKAXXEH MX CMBICI, HE PEIICHbI 3a7a4yu, HE Ipa-
BUJIBHO OICHUBAIOTCS PE3YJIbTAaThl H3MEPEHHUIA;

- He3HAHWE OCHOBHOTO MaTepuana y4eOHOH IMpOrpaMMBbl, JOMYCKArOTCS
rpyObI€ OIMOKY B U3JIOKCHUH.

4.1.2. TectupoBanue

TecTupoBaHue UCHONB3YETCS AJI OLIEHKU KauecTBa OCBOCHHS 00Yy4aroIIMMCs OCHOBHOM mpodec-
CHUOHAJILHOW 00pa30BaTEeIbHOM MPOrpaMMBI TIO OTIEIBHBIM T€MaM WIIU pa3jeliaM IUCHUIUIHHBL. Tect
Mpe/ICTaBIsIeT COO0N KOMIUIEKC CTaHJapTU3UPOBAHHBIX 3aJJaHUil, TO3BOJISIONIMM YIPOCTUTH MPOLEYPY
M3MEpeHUs 3HaHUW M yMEHU# oOydaronmxcs. OO0yJaronmMcst BbIIAIOTCSl TECTOBBIE 3a7aHus ¢ hopMy-
JUPOBKON BOIIPOCOB U MPEAJIOKEHUEM BBIOPATh OJMH MPABHJIBHBIM OTBET M3 HECKOJIbKUX BapHAHTOB

OTBCTOB.

Ne

OneHouHBIE CpesiCcTBA

TumoBbie KOHTPOJIBHBIC 3aaHUs U (WJIM) HHBIE MaTepHUaITbl, HEO0XO0-
JUMBIE JIJIs1 OIICHKU 3HAHUM, YMEHHI, HABBIKOB M (UJIM) OTIbITA Jes-
TEITLHOCTH, XapaKTePU3YyIOIHX CHOPMUPOBAHHOCTh KOMIIETEHITUH B TECHUUU

Hpouecce OCBOCHU OUCIHHUIIJIINHBI

Kox u HanmenoBanue
WHJIUKATOpa KOMIIe-

1. | 3amanme 1

3amanue 2

N-1ormk-

Kak m3amenurcs ckopocts peakuuu 2NO + O — 2NO», ecnu o0beM | 1Mcnonb3yer OcHOB-
PEaKIMOHHOIO COCYy/la YBEJIUYUTH B 2 pasa: HbI€ 3aKOHBl €CTe-
1) ymensintes B 4 pasa
2) yMEHBIIUTCS B 8 pa3
3) Bo3pacreT B 4 pasza

4) BO3pacTeT B 8 pa3

CTBGHHOHay‘-IHBIX

JTUCITUIUIAH I pe-
HICHUA CTaH,Z[apTHBIX
3amay B oOJylacTH ar-
pOHOMI/II/IC IPHUMCHC-

UeM 00BACHAETCS MOBBIIICHUE CKOPOCTH PCAKIIMHU IIPHU BBCACHUU B CHU- | HUCM I/IH(bOpMaI_[I/IOHHO-
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CTeMy KaTaju3aTopa:
1) yMeHbILIEHUEM SHEPTUH aKTHBALMH

2) YBEJIIMYEHUEM CPEIHEN KUHETUYECKOW SHEPTUN MOJIEKYJT

3) BO3pacTaHUEM YuCia CTOJIKHOBEHUI

4) pOCTOM YHCJIa AaKTUBHBIX MOJIEKYJT

3ananue 3

Kakue u3 nepeyrcieHHbIX BO3JAEHCTBUN MPUBEAYT K U3MEHEHUIO KOH-
CTaHTBI CKOPOCTHU PEAKLIUHU:

1) u3MeHeHHE NABICHUS

2) U3MEHEHUE TeMIEpaTypbl

3) u3MeHeHue oobeMa peakIIMOHHOT0 Cocya

4) U3MEHEHHE KOHLIEHTPALIMU PEAarupyroNInuX BEIIeCTB

3amanue 4

Kakoe BnusiHue OKa3bIBaeT MepeMelInBaHue Ha CKOPOCTh MPOTEKaHUS
reTepOreHHON XMMUYECKON pEaKIINU:

1) BO Bcex ciydasix yBEJIMYMBAECT CKOPOCTh PEAKIIUU

2) B HEKOTOPBIX ClIydasix YBEIUYHUBAECT CKOPOCTh PEAKIIUU

3) He BIMSET HA CKOPOCTh PEaKINu

4) yMeHbIIIaeT CKOPOCTh peakLun

3ajanue S

VBenuueHrne CKOPOCTH PEaKIMHU C MOBBILIEHUEM TEMIIEPaTyphl, BBI3bI-
BaeTCs IJIaBHBIM 00pa3oM:

1) yBennueHueM cpeiHe KUHETUYECKOM SHEPTUU MOJIEKYJI

2) YMEHBIIEHUEM YHCIIa aKTUBHBIX MOJICKYJI

3) pocTOM YHCIIa CTOJIKHOBEHUM

4) yBennueHueM 3 (HEKTUBHOCTH CTOJIKHOBEHUH

3amanue 6

[Tpu 20 °C KOHCTaHTa CKOPOCTH HEKOTOpoil peakuuu pasHa 10 mun!,
anpu 50 °C - 8:10* mun'. Uemy paBeH TeMmepaTypHbIii KO3(ULEEHT
CKOPOCTH peaKkLuu:

1)2

2)3

3)4

4) 8

3amanue 7

CKopoCThb, KaKHX PEaKIMil YBEIMUMUBAETCS C POCTOM TeMIIepaTyphl:

1) mo0bIX

2) OpOTEKAIOIIUX C BBIICICHUEM SHEPTUU

3) IpOTEKAIOLMX € IOTJIOIEHUEM YHEPTUU

4) HUKaKHuX

3amanue 8

Ecnmu xoncTtanTta ckopoctu omHoi peakiuu (k') OombIe KOHCTaHTHI
cKopocTH BTOpod peakiuu (k"), TO Kakoe COOTHOILLIEHUE MEXKIY IHEP-
TUSIMU aKTUBAIIUU 3TUX peaklUui MPaBUIbHO:

1) Ed' >E,"

2) E'.<E."

3)Ea=E."

4) HENB3s1 ONPEACIIUTh

3amanue 9

Kakue u3 nmepedncieHHbIX BO3JACHCTBHI MPUBEAYT K U3MEHEHHUIO 3HA-
YEHUsI KOHCTAHTBI PABHOBECHUSI XUMUYECKUX PEAKIIUMN:

1) n3meHenne aaBICHUS

KOMMYHHKAIITOHHBIX
TEXHOIOTHI
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2) U3MEHEHHE TeMIepaTypbl

3) 3aMeHa KaTaju3aropa

4) U3MEHEHHE KOHLEHTPALIMN pearupyronmx BelecTB

3ananue 10

Ecnn 00beM 3aKkpbITOro peakiMOHHOIO COCYZa,B KOTOPOM YCTaHOBH-
JIOCh paBHOBECHE

2502 (1.) + O2 (1.) = 2S03 (1.), yMEHBIINUTH B 2 pasza, TO:

1) ckopocTu npsiMoii U 0OpaTHOM peakIfii OCTaHYTCsl OAMHAKOBBIMU

2) CKOpOCTh MpPSIMOM peakLUu CTaHeT B 2 pa3a OoJblIe CKOPOCTH 00-
paTHOM peakuuu

3) paBHOBeCUE CMECTHUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BJIEBO

[To pe3ynbraram Tecta 00y4aroIIEeMycCsl BBICTABISETCS OIEHKA «OTIHMYHO», «XOPOII0», «yIOBJIe-
TBOPUTEIBHO» UIIA «HEYJOBJIECTBOPUTEIBHO.

Kputepun onieHnBaHus 0TBeTa (Ta0J.) TOBOMSATCS 0 CBEICHHUS OOYUYAIOIIUXCS JO Hadajaa TeCTH-
poBanusl. Pe3yibTat TecTupoBaHus 00BABISETCS 00yYarONIeMyCsl HEMOCPEICTBEHHO MOCIE €ro CAAYH.

Ihcana (% npapu ormeton)
OneHka 5 (OTJIHYHO) 80-100
Onenka 4 (xopomio) 70-79
Ouenka 3 (yAOBJIETBOPUTEIBHHO) 50-69
Ouenka 2 (HEeyIOBJIETBOPUTEIBHO) menee 50

4.1.3. YCTHBEIN OTBET

YCTHBIN OTBETIPOBOAUTCS JJIsi KOHTPOJITYCBOCHUS CTYJACHTOM 00pa30BaTeIbHOM MPOrpaMMBI IO
pazzgenam 1, 2 TUCHMIUIMHBI, OPraHU3yeTCs KaKk y4eOHOe 3aHsATHE B BUIE cOOECeIOBaHUS MPETOIaBaTe-
75 ¢ oOyyarommmucs. Bompocel k 3aHATHIO W3I0KEHBI B: Du3nyeckas U KOJJIOWIHAS XUMUS [Dnek-
TPOHHBINA pecypc] : METOJI. YKa3aHUs K BBITIOJHEHHIO JTJAOOPATOPHBIX padoT [1ys OGakanmaBpoB, o0ydaro-
mmxesd 1o HampasieHusM: 35.03.03 "Arpoxumus u arponousoseneHue”, 35.03.04 "Arponomus",
35.03.05 "CanoBoacto", 35.03.07 "TexHon0rHs MPOU3BOACTBA CENbCKOXO3SMCTBEHHOM MpoayKuuu'] /
IOxHo-Ypansckuit I'AY, Uuctutytr arposkonoruu ; cocT. A. A. Kanranos. - Muacckoe: HOxHo-
VYpansckuiit 'AY, 2016. - 85 c. : un., Tabxn. - C mpun. - bubmauorp.: ¢. 83 (10 nazs.). - Joctyn u3 no-
KaJIbHOW ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - [doctym u3 cerm WHTepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

OTBeT OIIEHUBACTCS OIIEHKOHN KaK «3a4TEHO» I «HE3aUTECHO».

Kputepun onienku otBeta (Tab1.) TOBOJATCS O CBEACHUS CTYACHTOB B Havase 3aHaTuil. OueHka
OOBSIBIIIETCSI CTYJICHTY HEITOCPEICTBEHHO ITOCIIE YCTHOTO OTBETA.

HIkana Kpurepun oueHuBanus

- CTYJIEHT IIOJTHO YCBOMJI Y4eOHBIN MaTepua;

- TPOSABISET HABBIKM aHAIN3a, 00OOIIEHUS, KPUTUUYECKOTO OCMBICIECHUS U
BOCTIPUATHS HH(POPMALIUY;

- MaTepHall U3JI0KEH IPaMOTHO, B OIPEIEICHHOM JIOTHYECKOW IOCIIEN0Ba-
TEJIbHOCTH, TOYHO UCIIONIb3YETCs TEPMUHOJIOT U

OneHka «3a4TeHo» - NI0Ka3aHO YMEHUE WUIIOCTPUPOBATh TEOPETUYECKUE TIOJIOKECHHSI KOHKPET-
HBIMU IIPUMEPAMH, IPUMEHATHh UX B HOBOU CUTYaLlUH;

- IIPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTh M YCTOWYMBOCTh KOMIIETEHLIUH,
YMEHUH U HaBBIKOB;

- MOTYT OBITh JONYIIEHBI OJHA-]BE HETOYHOCTH IPU OCBELIEHUU BTOPOCTE-
IIEHHBIX BOIIPOCOB.
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- HE PacKpBhITO OCHOBHOE CO/IEpPIKaHUE YIeOHOTO MaTepHara;

- OOHaApyKEeHO HE3HAHWE WM HeTIOHUMaHUe OONbIeH, Win HanOolee BaKHON
YacTH y4eOHOTO Marepuaa;

OneHka «He 3a4TCHO» | - MOIMYIICHBI OMTUOKU B ONPENCICHUH MOHSATHH, IPU HCIIOIb30BAHUN TEPMU-
HOJIOTHH, KOTOPbIE HE HCIIPABIICHBI ITOCIIC HECKOJIBKUX HABOISIINX BOIPOCOB;

- He chopMHPOBAHBI KOMITETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HAHUS,
YMEHUS ¥ HABBIKH.

4.1.4. KonrponbHas pabora

KonTponsHnas pabota mpemycMoTpeHa Juisi 3a04H0M (OpMBbI 00yUdeHHS.

KonTpomipHas paboTa OLIEHUBACTCS KaK «3a4TCHO» UITU «HE 3a4TCHO».

Kpurepun orieHku KOHTPOJIbHON paboThI (TabI1.) JOBOJATCS O CBEICHHS CTYJIEHTOB Ha YCTaHO-
BouHOH Jiekruu. CojepxaHue, MOPSI0K BHIMOTHEHHUS U TPeOOBaHUS K O(DOPMIICHUIO U3II0KEHBI B Me-
TOAMYECKUX YKa3aHMUSIX K BBINOJHEHUIO KOHTPOJBHON paboThl: Pdusnyeckas M KOJUIOWJTHAS XUMUS
[DneKTpoHHBIH pecypc] : METOJI. yKa3aHHs K BBIMOJIHEHUIO KOHTPOJIBHON pabOThI sl CTYACHTOB 3a04-
HoM (hopmbl oOy4uenus [mo HampasiaeHusM: 35.03.03 Arpoxumus u arporouBoBeaenue, 35.03.04 Arpo-
Homus, 35.03.05 CanoBoactso, 35.03.07 TexHosnorus npou3BOJCTBA CENbCKOXO03HCTBEHHON MPOIYK-
unu] / FOxno-Ypansckuii ['AY, MactutyTt arposkosioruu ; coct. A. A. Kairanos. - Muacckoe: FOxHo-
VYpansckuii [AY, 2017. - 36 c. : Tabin. - C npui. - bubauorp.: c. 5-6 (13 Ha3B.). - JlocTyn U3 JIOKAIbHOM
cetu:  http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf -  Joctym w3 cerm  VHTepHert:
http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf.

OneHka oOBSABISAETCS CTYIEHTY MOCJE MPOBEPKU KOHTPOIHHON pabOTHI.

IlIkana Kpurepun oneHuBanus

- CTYJIEHT ITOJIHO YCBOMJI y4eOHBIN MaTepuan;

- TIPOSIBIISICT HABBIKU aHAN3a, 0000IIEHUS, KPUTUIECKOTO OCMBICIICHUS U
BOCIIPUATHS HH(OPMALINY;

- MaTepHuall U3JI0KEH I'PaMOTHO, B COOTBETCTBUM C 3aJaHHEM, TOUYHO HC-
HOJIb3YETCsl TEPMUHOJIOTHS;

- TIOKa3aHO yMEHHE WLIIOCTPUPOBATH TEOPETUYECKUE MOJOKEHHUS KOH-
KPETHBIMU ITPUMEpPaMU, IPUMEHATh UX B HOBOW CUTYalluHy;

- IPOJAEMOHCTPUPOBaHA C(HOPMHUPOBAHHOCTh U YCTOMYMBOCTH KOMIETEH-
UM, YMEHHI U HAaBBIKOB;

- MOTYT OBITh JIONYIIEHBI OJHA-BE€ HETOYHOCTU NPU OCBEIIECHHH BTOPO-
CTETIEHHBIX BOIIPOCOB;

- TpeOoBaHus K 0pOPMIICHHUIO PAOOTHI COOIIOIEHBI.

O1leHKa «3a4TEHO»

- HE pacKpbITO OCHOBHOE COZIepKaHHe YueOHOTO MaTepHana;

- 0OHapy)KeHO HEe3HAHWE WJIW HEITOHUMaHue OOJbIeH, Wi HanboJee Bax-
HOMW 4acTH y4eOHOro MarepHana;

- JIOTYIICHBI OMMOKN B ONPEACIICHUN TIOHSATHH, TIPU HCIIOJIB30BAHUU TEP-
MUHOJIOTHUH;

- He chopMHUpPOBAHBI KOMIIETECHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HA-
HUS, YMCHUS Y HaBBIKH;

- TpeboBaHUs K 0hOpMIICHHIO pPabOTHI HE COOJIOICHBI.

O1eHKa «HE 3aYTEHO»

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA JIs1 MPOBEIEHUS MPOMEKYTOUHOM
arTrecTanuu

4.2.1. 3a4der ¢ OLIEHKON

3ader c OIeHKOU sABsETCS (OPMOM OLIEHKH Ka4eCTBAa OCBOSHHUS 00YyJarolmMMCsi OCHOBHOM TIPO-
¢beccuonanbHON 00pa30BaTENBFHON MPOrpaMMBI IO paszjenaM JucuuIuivHbl. [lo pe3dynbTaram 3adera c
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OLICHKOM 00YYaromeMyCsi BBICTABIISICTCS «OTIMYHO», «XOPOIIO», «yJOBICTBOPUTEIBHO» MU «HEY0-
BJICTBOPUTEIILHO.

3aueT MPOBOJUTCS MO OKOHYAHWH YTCHHS JICKIMH M BBITIOJHEHHUS JTa0OPATOPHBIX (IIpaKTHYe-
CKMX) 3aHATHN. 3a4eT MPUHHUMACTCS MPEroAaBaTeIsIMU, MPOBOAUBIIMMHU JIA0OpaTOpHBIC (TpaKTHYE-
CKHE) 3aHSATHUS, WU YUTAIONIMMH JIEKIIMU 10 JAaHHOW NUCHUIUIMHE. B cilydae OTCYTCTBHS BEIYIIETO
npernojaBaTesis 3a4eT MPUHUMAETCs MpernojaBareieM, Ha3HAYeHHBIM DPACIOPSIKEHUEM 3aBeNYIOIIEero
kadenpoii. C paspenieHus 3aBenyroniero kageapoit Ha 3a4eTe MOXKET MPUCYTCTBOBATH MPEIO/1aBaATENb
Kadepsl, IPUBICYCHHBIHN /171 IOMOIIIM B IIpHEME 3aueTa.

[IpucyrcTBUEe Ha 3adere mpernoaaBareneil ¢ npyrux kadeap 6e3 COOTBETCTBYIOIIETO PACIOps-
KEHHSI PEKTOpa, MPOPEKTOpa Mo yueOHOU M BOCIHUTATEIbHOU paboTe, TUPEKTOpa HHCTUTYTA HE JOMyC-
KaeTcsl.

®dopma mpoBeAeHUS 3aueTa (YCTHBIN OMpoC Mo OwmieTaM, MMCbMEeHHas paboTa, TECTUPOBAHUE U
Ip.) ompenesstoTes Kadheapoi 1 TOBOIATCS A0 CBEACHHS 00YJarOIIUXCs B Hadajae ceMecTpa.

Jlns mpoBeneHusi ’K3aMeHa BeAYIIMM MpernojaBaTeNlb HaKaHyHE MOJy4daeT B JUPEKTOpare 3a-
YETHO-7K3aMEHAIIMOHHYIO BEJOMOCTb, KOTOpasi BO3BpAIIAeTCsl B AUPEKTOPAT MOCIE OKOHYAHUS MEpOo-
MPUATHS B IEHb IPOBEACHUS 3a4€Ta WIIK YTPOM CJIEAYIOLIETO JTHS.

Bo Bpems 3auera o0yuaromuecs MOTYT MOJIb30BAThCS C Pa3pelIeHUs BEAYIIETO MPernoaBaTeis
CIPaBOYHON U HOPMATHUBHOMU JIUTEPATYPO, IPYTUMU TOCOOUSIMHU U TEXHUYECKUMHU CPEICTBAMU.

BpeMst moAroToBKM OTBETa B YCTHOUW (popMe MpH clade 3adera JOJDKHO COCTABISTh HE MEHEe
20 MEHYT (T10 XKeJaHUIO0 00YYarOIIErocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTBeta - He Gonee 10
MUHYT.

[IpenogaBaTento NpeaoCcTaBiIseTCa MPaBo 3a4aBaTh 00YYAIOIUMCS JOMOJIHUTEIbHbBIE BOIIPOCHI
B paMKax MpPOTPaMMBbI TUCIUTIITUHBL.

3HaHUS, YMEHHSI U HaBBIKM OOYYAIOIIMXCS ONPEAETSIOTCS OLICHKAMHU «OTJIMYHO», «XOPOIIO»,
«yJIOBIICTBOPUTEIIBHO»,  «HEYIOBJICTBOPUTEIBHO»,  KOTOPBHIC  BBICTABJISIFOTCS B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0y4aloLIerocs B I€Hb SK3aMeHa.

[IpenoxaBaTenu HeCyT MEPCOHATBHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEHHOCTh U TOUHOCTH BHE-
CEHHMs 3aIIUCeH 0 pe3ybTaTax MPOMEKYTOYHON aTTECTAllUU B 3a4€THO-IK3aMEHALMOHHYIO BEIOMOCTb.

Ecnu oOyuaromuiics siBUJICS Ha 3a4eT U OTKA3aJICsS OT MPOXOXKIACHUS aTTECTAllUU B CBSI3U C HE-
MO/ATOTOBJIEHHOCTHIO, TO B 3aU€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb €My BBICTABIISICTCS] OLIEHKA «HE 3a-
YTEHO».

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-IK3aMEHALIMOHHOW BEJOMOCTH CIIOBAMH «HE SIBUJICS».

Hapymenne MUCIUTIIMHBI, CIIHCHIBAHUE, MCIIONH30BAaHUE O0YUYAIOIIMMICS HEpa3pelICHHBIX I1e-
YaTHBIX U PYKONHCHBIX MaTepUaioB, MOOMIbHBIX Tele(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOMIIb-
I0T€POB, HOYTOYKOB M JPYTHUX BUIOB JINYHOW KOMMYHUKAIIMOHHOW U KOMITBIOTEPHOW TEXHHUKHU BO Bpe-
Ms 3adeTa 3ampeiieHo. B ciiydae HapymieHus 3Toro TpeOOBaHUS MpEroaBaTeb 00s3aH yaaauTh 00y-
YaloUIEerocs U3 ayJIMTOPUH U MPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HE 3aYTEHO>.

OO6yyaromumcsi, He CAABUIMM 3a4eT B YCTAHOBJIEHHBIE CPOKHU MO YBaXHUTEJIbHON MpUYMHE, UH-
JUBU]lyaJIbHbIE CPOKHU IIPOBEICHUSI 3a4eTa ONpeAesitoTcs qupekropom UHcturyTa.

OO6yuaronuecs, UMEIOIINE aKaJeMHUECKYIO 3aJJ0OJKEHHOCTh, CAAI0T 3a4eT B CPOKH, OIpeesie-
Mble YHUBepcuTeToM. MHpopMaIus o TUKBHIAIUN 33JOJKEHHOCTH OTMEYAeTCs B SK3aMEHAIIHOHHOM
JIUCTE.

Homnyckaetcsi ¢ pa3penieHus nupexkropa MHcTuTyTa U 10cpouHas cliaya 3adera ¢ 3aluchio pe-
3yJlbTAaTOB B 9K3aMEHALMOHHBIN JIUCT.

WNHBanuapl 1 nia ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 37JOPOBBSI MOTYT CIaBaTh 3a4€Thl B CPO-
KM, YCTAaHOBJICHHbIC MHIUBUAYAIbHBIM yU4eOHBIM IJIaHOM. VHBamuAbI M JIMIIA C OTPaHUYEHHBIMU BO3-
MOKHOCTSIMH 3/I0POBbBSI, UMEIOIINE HAPYIIEHUsI ONMOPHO-ABUTATEIBLHOTO amapara, JOIMYCKaloTCs Ha aT-
TECTAI[MOHHBIE UCTIBITAHUS B COMPOBOKICHUH aCCUCTEHTOB-COMPOBOKIAOIIHX.

[Ipouenypa mpoBeaeHUsT TPOMEKYTOUHOM aTTecTaluu Ui 0coObIX ciaydaeB u3loxkeHa B «llo-
JIO)KEHUU O TEKYIIeM KOHTpOJIE YCHEBAEMOCTH M IPOMEXKYTOYHOM aTTecTalluu OO0YyYarolMXcs I0
OIIOII 6akanaBpuara, cnenuanutera u Maructparypbl» ®I'BOY BO 0xHo-Ypanbckuit TAY (KOVp-
'AVY-I1-05-97/04-22 ot 30.08.2022 r.).
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O1leHOYHBIE CPEJICTBA

TumoBbie KOHTPOJBHBIC 3aaHUs U (WJIM) HHBIE MaTepHUAIIbl, HEO0XO0-

Kox u HaumenoBanue
WHJUKATOpa KoMIIle-

JIMMBIC JUISL OIICHKH 3HAHUH, yMEHU, HABBIKOB U (MJIM) OIIBITA JICs- TEHIIMH
TEITHLHOCTH, XapaKTePU3YIOIMUX CHOPMUPOBAHHOCTH KOMIICTCHITHI B
MIPOIIECCE OCBOCHUS TUCUUTLITNHBI
1. 1. TIpeamert u 3amaun GpuznuecKoi XUMHUH. POJIb OTEYECTBEHHBIX yUe- N-1ormk-1
HBIX B pa3BUTHM (PU3NYECKON M KOJJIOMAHON XuMuU. 3HaueHue (usu- | Mcrnonb3yer OCHOB-
YEeCKOM M KOJUIOMTHONH XHUMHHU B OHOJIOTMYECKOW M CEJIbCKOXO3SM- | Hble 3aKOHBI €CTe-
CTBEHHOM HayKax. CTBEHHOHAYUYHBIX

2. ArperatHble COCTOSIHHMSI BEHIECTBA. XapaKTEpHUCTHUKA TBEPAOTO U
XKuaKoro cocrosiHus. Ilonarue o nnasme.

3. 3akoHbI UAcaIbHBIX Ta30B. 3akoH boils-Mapuotra, I'eit-JIroccaka,
ABorazipo. MonekylsspHO-KMHETHUECKAsk TEOPUS Ta30B.

4. PeanpHble ra3pl, UX OTJIMYME OT UICAILHBIX. [ 'a30BBIE CMECH, 3aKOH
JanpToHa.

5. Ilpenmet tepmoauHamuku. OCHOBHbIE TEPMOAMHAMUYECKNE TTOHS-
TUS: TEIUIOTa, paboTa, Teno, cucreMa, cpeaa, (asa, mapamerpsl, Ipo-
uecc. [lepBoe Hayaio TepMOIMHAMUKH.

6. 3akoH I'ecca u ciencTBUs, BBITEKAalOmIMe M3 Hero. IloHsTHE DH-
Tanbnuu. Berumciienne TemnoBbiX 3((EKTOB peakuuil Mo TerioTaM
00pa3oBaHMs U CTOPAaHUS BELIECTB.

7. Btopoil U TpeTuil 3aKOH TEPMOAMHAMHUKU. DHTponus. [ToTeHunan
['n66ca u HapaBIEHHOCTh XUMHUECKUX peakuuid. [Ipumenenue 3ako-
HOB TE€PMOJIMHAMUKH K >KUBBIM OpPraHU3MaM.

8. Xwumnueckas kuHeTHKa. CKOPOCTh U KOHCTAHTa CKOPOCTH XUMHUYE-
CKOM peakiuu. MX 3aBUCUMOCTh OT pa3IMUHbIX (DAKTOPOB. YpaBHECHHUE
Appennyca. DHeprus akTuBaluu. OnpeneacHue SHEPTUU aKTUBALIUH.
9. MonexynsipHOCTh U MOPSIOK PEaKIUU. JJIEMEHTAPHbIE ITPOLIECCHI.
Kunernueckue ypaBHEHHs peakLiiii IEPBOIO U BTOPOTO MOPSIIKOB.

10. Karanu3 u ero 31auenrie. OCHOBHbBIEC MPUHIUIIBI KaTaJIn3a (y4acTue
KaTaJlu3aTopa B XMMUYECKOW peaklny, CHUKEHHUE YHEPTUU aKTUBAlUU
U U30UPATEeNbHOCTh JNEUCTBHS). [ OMOTCHHBIM M TETEPOrCHHBIM KaTa-
3. DepMEeHTATUBHBIN KaTallu3, €ro 0OCOOCHHOCTH U 3HaueHHE B OHO-
JIOTUYECKUX Ipolieccax.

11. CnoxHble peakuuu, UX pasHOBUIHOCTH. DOTOXMMMUECKUE pEaK-
uuu. CHHTE3 OpPraHWYecKOro BEIIECTBA PACTECHUSMHU MO JIeHCTBUEM
xsopoduiuia. 3HaueHue GpoTocuHTE3A.

12. Xumnueckoe paBHOBecue. JIMHAMUUYECKUU XapaKTep PaBHOBECHS.
3akoH nelcTByromux macc. KoHcTaHTa XMMUYECKOTO paBHOBECHS, €€
cBs3b ¢ moreHnuanoM ['nb6ca. CmelieHne XuMHUUYECKOro paBHOBECHS,
npuniun Jle-1larenbe.

13. PactBopsl. CriocoObl BeIpaskeHUsI cOCTaBa pacTBOpoB. Dusnyeckas
U XUMHUYECKasi TEOPUU PACTBOPOB.

14. KonnuratuBHbIE CBOMCTBA pacTBOPOB. 3akoHbl Payns. [lonnkenue
JaBJICHUS HACBHIIIEHHOTO Mapa pacTBOpUTENs Haja pacTtBopoM. Kpuo-
CKOMHUA. DOYIITHOCKOTHSL.

15. Ocmoc. OcMoTHYECKOE TaBICHUE pa30aBICHHBIX PACTBOPOB. 3aKOH
Bant-T'oda. Bronornueckue mporeccs 1 0cMoc.

16. Teopust MEKTPOTUTHICCKON aucconranuu Apperuyca. PactBopbl
AJIEKTPOJIIMTOB M HE-3JIEKTPOINTOB. Cradble U CHIIbHBIC SJIEKTPOIHTHL.
IIponieccnl conbBatanmu (rugpatanuu). CTENEeHb U KOHCTaHTA JIHCCO-

JTUCIUTIIUH TSI pe-
LIEHUsI CTaHJIAPTHBIX
3agady B oOJjlacTh ar-
POHOMHHC  TpPUMEHE-
HHEM HHPOPMAITMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI
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[[MAIUH, UX 3aBUCUMOCTb OT KOHIIEHTPAIIMH U TEMIEPaTypPHl.

17. Teopust cunbHBIX 31eKTpoauTOB Jlebas u Xiokkens. AKTUBHOCTb,
KOd(hPUIMEeHT aKTUBHOCTH, HOHHAS CHJIa pacTBOpa.

18. IIpumenumocts 3akoHOB Payns u Bant-I'odda k pactBopam siek-
TposuToB. M30TOHNYECKH KOI(PPHUITUEHT.

19. Bona. MonHOE npousBeeHUE BOJBI, €0 3aBUCUMOCTb OT TEMIIEpa-
Typsl. Bogoponusiii u runpokcriibHbii noka3arenu (pH u pOH). Ko-
JMYECTBEHHOE ONpPEEIIEHNE KUCIOTHOCTU BOJAHBIX pacTBOpoB. IIoHs-
tue pH u pK. Beraucienne pH cUIbHBIX U C1a0bIX KHCIOT, OCHOBaHHIA
Y TUJPOJIU3YIOLIUXCS COJICH.

20. BydepHble cucTeMbl, UX COCTaB U MexaHU3M nelcTBus. Pacuer pH
Oydepubix cuctem. bydepHas eMKOCThb, BIMSHUE Ha HEE Pa3TUIHBIX
(dakTopoB. buonornueckoe 3HaueHHE OY(HEPHBIX CHCTEM.

21. DnekTpuyeckass MPOBOAUMOCTb PACTBOPOB 3JIEKTPOIUTOB. [Ipo-
BOJHMKH IIEPBOTO U BTOPOrO poAa. Y eibHas 3JIEKTPUUYECKask MPOBO-
IUMOCTb; 3aBUCUMOCTb OT pa30aBieHus. MomsipHasl ayeKTpudecKas
POBOJIUMOCTh. 3aKOH paz0aBienus OcrtBanbia. [1oJBHKHOCTE HOHOB,
CKOpPOCTh UX ABMXeHHU. [IpakTHueckoe npuMeHeHue NpoBOIMMOCTH.
22. JIBOMHOMN 3IEKTPUYECKUMN CIIOM M €ro CTpOeHHE. DJIEKTPOAbI IMep-
BOro U BTOpOro poaa. CtaHgapTHBIN 3JIEKTPOAHBIN MOTEHIUAI. Y paB-
Henue HepHcra. MHaukaTopHble, CTaHAAPTHBIE W 3JIEKTPOJIbI CpaBHE-
Hus. [loTeHnmomerpuieckoe onpeaeneHue HOHOB B pacTBOpax.

23. T'anpBaHM4eckue 3neMeHThl. OOpaTUMBbIE U HEOOpAaTUMBIEC HJIEMEH-
Tbl. DJIC ranbBaHMYECKHUX 3JIeMEHTOB. KOHIIEHTpallMOHHBIE 3JIEMEHTHI.
24. TloBepXHOCTHBIE SBJICHHS Ha TpaHULEe pasnena ¢a3. Ancopouus u
abcopOuus. [loBepxHocTHas sHeprus. Ousndeckas U XUMHUECKas aJl-
copoumst. M3otepmbl ancopOumu. AncopOuus u ee OHONOrmuecKoe
3HAuYEHUE.

25. AncopOuust Ha TpaHUIE «TBEPOE TeIo - ra3». Teopuu agcopOuu,
ypaBHeHue JlenrmMiopa u @peiHanuxa.

26. AncopOuusi Ha TpaHUIIE «TBEPAOE TEJIO — PacTBOp». MoJeKymsip-
Hasi 1 oOmeHHas aacopOuus. Monutsl. [IoBepXHOCTHO-aKTUBHBIE U TI0-
BEPXHOCTHO-HEAKTUBHbIE BellecTBa. [lOBEPXHOCTHOE HATSDKEHUE U
cMmaunBaHue. Poinb agcopOuuy B mpUpoie U TEXHUKE.

27. O6mas XxapakTepuCcTUKa IUCIepCHBIX cucteM. VX kimaccupukanus
U PacIpoCTpaHEHUE B IPUPO/IE.

28. O6mas XxapakTepuCTUKA KOJJIOUAHBIX CHCTeM. MeTObI MOTydeHUs
KOJUIOM/IHBIX CUCTEM.

29. MuneisipHas TeOpusl CTPOSHMSI KOJUIOMAHON YaCTUIIBI.

30. MosieKyJISIpHO-KUHETUYECKUE CBOMCTBA KOJUIOMJHBIX  CHCTEM.
BbpoynoBckoe nBuxenue. OcmoTuueckoe naBiaeHue. CeauMeHTaus.
Bsazkocts.

31. Ouncrka KOJUIOMIOHBIX PacTBOPOB METOJAaMU [UaN3a, YIbTpa-
bunabTpanuu, 3JIEKTPOAUATN3A U IIEKTPOYIbTpadUIbTPALIUH.

32. Ontuyeckre CBOMCTBAa KOJUIOMAHBIX cucTteM. (CBeTopaccesHue.
Oddext Tungansa. YIbTpaMHUKPOCKONIMYECKHE U HE(DETOMETPUIECKIE
UCCIIEIOBaHUS.

33. DAEKTPOKUHETUYECKHUE SIBICHUS KOJUIOMIHBIX cHUCTeM. J[3eTTa-
MOTEHLIHAJ.

34. KuHetnyeckass W arperaTMBHasi yCTOMYMBOCTH KOJIJIOMAHBIX CH-
crem. Koarymsimus u aktopsl, ee Bbi3biBaromue. [Ipasuna H{ynbite-
lapmu. [Topor koarymsinun. Bzanmuas koaryinsiusa. CrapeHue 305eil u
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nenTu3anus. 3allUTHOE ACWCTBUE MOJIEKYJISIPHBIX aJCOPOUPYIOIMINX
CJIOEB.

35. Xapakrepucrtuka pactBopoB BMC. Dnekrpruueckue, MOJICKYISIPHO-
KMHETUYECKUE U ONTUYECKHE cBoMcTBa pacTBopoB BMC. N3031ekTpu-
yeckas Touka. Bsskocts. HaOyxanuwe. BricamuBanme. Koarepariusi.
Oo6patumocts BMC.

36. OO6mas xapakTepuCTUKa MHKPOTETEPOTreHHBIX CHUCTEeM. A’pO30JH,
CYCIIEH3UHU, IMYJIbCUH, TTEHBI.

[IIkana u KpUTEpUHU OIICHUBAHUS OTBETA 00YUAIOIErocs MPECTaBICHBI B TAOIHUIIE.

Ixana Kpurtepun oueHnBanns
Ouerka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOG U TIIyOOKOE SIEaHI/Ie MIPOrpaMMHOTO MaTe-
(OTHYHO) pI/IaJIa,v YCBOECHUE O(\:}HOBHOI/I U JOIOJIHUTEIbHON JIUTEPATYPHl, PEKOMEHIO-
BaHHOW MPOTpaMMON AUCIUIUIMHBI, TPABUILHOE PEIICHUE 3a1auH.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHalia, YCBOEHHE OCHOBHOW JIUTEpaTy-
Onenka 4 pBI, PEKOMEHIOBAaHHOW B TIPOrpaMMe, HATMUNE MaJIO3HAYNTEIBHBIX OIIHOO0K
(xopor1o) B pELIEHUU 3a7a4i, WJIK HEJOCTATOUYHO MOJTHOE PACKPBITUE COACPKaHUE BO-
mpoca.
OI_IGHKa 3 3HAHUEC OCHOBHOT'O HpOl"paMMHOFO MaTepI/IaJIa B MUHUMAJIbHOM O6’beM€, I10-
TPEITHOCTH HEMPHUHITUITHAIBLHOTO XapaKTepa B OTBETE HA PK3aMEHE M B pe-
(YIOBJIETBOPUTEIBHHO)
IICHWU 3a4a4YHu.
Orenka 2 mpoOenbl B 3HAHKUSIX OCHOBHOTO MPOTPAMMHOIO MaTepuaja, MPUHIIUITHATb-
(HeyIOBJIETBOPHUTEIHHO) | HbIE OIIMOKH ITPH OTBETE HAa BONPOCHI U B PEIICHUH 33/1a4H.

4.2.2. Dx3aMeH
DK3aMeH He MPeyCMOTPEH YUEeOHBIM IIJIAHOM
4.2.3. KypcoBas pabota / KypcoBO# MPOEKT

KypcoBas pabota / KypcoBOI MpOEKT HE MTPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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JUCT PETUCTPAIIMUA U3SMEHEHUI

Howmep
U3MEHe-
HUS

Howmepa nucroB

3AaMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBanue JJIs1 BHCCCHU A N3MEHEHHH

Ilonmucek

PacmmdpoBka
HOTUCH

Jlata BHECe-
HUS U3MCHC-
HUSA
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