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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  3a7a4
TEXHOJOTUUECKOH.

npodeccrnoHanbHON

ACATCIIBHOCTH

CIEeIYIOLIUX

THUIIOB:

MPONU3BOACTBCHHO-

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

IUISL IOCNIEAYIOIIEl OArOTOBKH OakaaBpa, CIIOCOOHOTO K A(P(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
KOMITCTCHIINU 3HAHUS yMEHUs HaBBIKU
OOyuaroruiicst  oypkeH | OOydaronwiicss  moibkeH | OOydaromuiicst  J10J1-
3HATh: YMETh: JKEH BJIQJICTh:
OCHOBHBI€ 3aKOHBI €CTe- | UCIOJIb30BaTh OCHOBHBIE | HABBIKAMH
N-1onk-1 CTBCHHOHAYUYHBIX TUCIH- | 3aKOHBI W TIOHATHS €CTe- | IPOBEIEHUsT  (PU3UKO-

Hcnonb3yeT OCHOBHBIC | IJIMH, SBJICHUH W MPO- | CTBEHHOHAYYHBIX JUCIH- | XUMHUYECKUX METOA0B

3aKOHBI  €CTECTBEHHO- | IIECCOB, B TOM YHCJE | ILIMH B MpO(eccHoHallb- | UCCICOBAHUA TIOYB H

HAay4HBIX  JUCITUIUIMH | IPOIECChl  00pa30BaHUs | HOW AEATEILHOCTH C INPH- | CETBCKOX035HCTBEHHOU

JUIS  pEIICHUs CTaH- | paCTBOPOB, WX CBOWCTBA | MEHEHHEM HH(MOPMALMOH- | MIPOTYKITUH —

JTapTHBIX 3a7a4 B 00J71a- | © OCOOCHHOCTH MpOTe- | HO-KOMMYHHKAIIMOHHBIX (b1.0.40-H.1)

CTH arpOHOMHHU C TIPH- | KAIOIMX B HUX PEaKIWii; | TCXHOIOTUH,  OMPE/ICIISTh

MEHEHHEM HWH(OpPMa- | TOBEPXHOCTHBIC SIBJICHUS | CYLIIHOCTD buzuKo-

IIMOHHO- U CBOMCTBA MOBEPXHOCT- | XMMUYCCKUX  IPOLIECCOB,

KOMMYHHUKAITMOHHBIX HBIX CJIO€B; YCJIOBUS Cy- | IIPOMCXOIAINIMX B ITOYBC U

TEXHOJIOTUHN IIECTBOBAaHUA  JHUCIEpC- | PaCTCHMH; HMCIIOJIb30BATh
HBIX CHCTEM U (haKTOpOB, | CBOMCTBA  XHMHYECKHX
BIUAIOMINX Ha yCToﬁqH— BCILIECTB B Ha60paTOpHOI71
BOCTh TaKMX CHCTEM — |H IPOU3BOICTBEHHOM

(51.0.40-3.1)

npaktuke — (51.0.40-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 AUCHUINIMHEI cocTaBigeT 3 3adeTHbIX equHuIbl (3ET), 108 akagemuueckux daca (majee
yacoB). [lucuumninuna uzyyaercs:
— ouHas (opma 0OydeHus B 3 cemMecTpe.

3.1 Pacnpenesenne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

Buy yuebnol paboThl KonnuecTBo yacos
KonraktHas pabora (Bcero), 4
B TOM 4McJje NPAKTHYeCKasi MOAT0TOBKA
Jlexruu (JI) 14
Jlaboparopusbie 3ausTus (JI3) 28
[Ipaktuueckue 3ansarus (113) -
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 66
KonTpoib -
HToro 108
3.2 Pacnpenesienune y4eGHOT0 BpeMeHH 10 pa3jieiaM U TeMam
B TOM YHCJIC
KOHTaKTHas pa60Ta é
No Bcero &
TeMEL HanmenoBanmne PasaciioB U TCM 4ACOB CP E
JI J3 | 113 o
4
1 2 3 4 5 6 7 8
Paznen 1. Pusnueckas XumMus
1.1. | Beenenue 11 1 4 - 6 X
1.2. | ArperatHbie COCTOSIHUS BEIIECTBA 6 - — — 6 X
1.3. | Xumuueckasi TepMOJMHAMHUKA U TEPMOXUMUS 11 1 4 - 6 X
1.4. | Xumuyeckas KHHETUKA U KaTallu3 12 2 4 - 6 X
1.5. | PacTBOpBI 2JIEKTPOJIUTOB M HEDJICKTPOJIUTOB 10 2 2 — 6 X
1.6. | DIEKTPOXUMHUUYECKHE MPOLECCHI 10 2 2 — 6 X
Paznen 2. Kommonanas XxumMus
2.1. | lloBepxHOCTHBIE siBIeHUS. AcopOuus 12 2 4 - 6 X
29, Komnouaneie cucTeMbl 1 METOIbI TOTYYCHHSI JTHO- 9 1 ’ 3 6 «
(hOOHBIX KOJUTOMIOB
23, Y CTOHYMBOCTD U KOATYISIIUA JTUO(POOHBIX KOJIJIOU- 9 1 ’ 3 6 X
JIOB
2.4. | MuKpoOreTeporeHHble CUCTEMBI 7 1 - - 6 X
5. PacTBOpPBI BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI 1 1 4 : 6 X
(pactBoprl BMC)
KonTponb X X X X X X
Hroro 108 14 28 66
4 CTpyKTypa U coaep:kaHMe TUCHUIIHHBI, BKJIOYAOIIee MPAKTHYECKYIO OATO0TOBKY

[IpakTHyeckast MOATOTOBKA MPH peau3alli y4eOHBIX MPEAMETOB, KypCOB, AMCHUUIUIUH (MOIY-
JIeil) OpraHU3yeTCs MyTeM MPOBEICHHS MPAKTHYECKUX 3aHITHH, TPAKTUKyMOB, JJA0OPATOPHBIX PadoT U
MHBIX aHAJOTHYHBIX BUIOB y4EOHOU NEATENbHOCTH, NPEAYCMAaTPUBAIOIINX YUaCTHE 00yJaroIuXcs B BbI-
MOJTHEHUHU OTACIBHBIX AJIEMEHTOB pa0OT, CBSA3aHHBIX C Oyaymiei mpodecCHOHATTLHON JAeATEIIbHOCTHIO.

[IpakTHyeckast IOArOTOBKAa MOXKET BKIIIOYATh B ¢e0s OTACIbHBIC 3aHATHUS JEKIIMOHHOTO TUIIA, KO-
TOpBIC TIPEAYCMATPUBAIOT Tepenady ydeOHoH mHbopMaIruu oOydaronmmcs, He0OOX0IUMON ISl TOCIIe-
TYIOLIETO BBIMOJIHEHUS paboT, CBA3aHHBIX ¢ OyayIiel mpodeccuoHanbHOM 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 (PU3WUYECKONW W KOJUIOMJIHOW XMMHH KaK CaMOCTOSITENIbHBIX JUCIUIUIMH. M.
B. JIOMOHOCOB — OCHOBOTOJOXHUK (PU3UYECKOW XUMHUHU. POIIb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHH
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. TeroBoil a3¢ ekt XuMuueckoi peakiuu. DHTanbIusA. 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 XMMHYECKOW 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 Jaeiictus. 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
OIIPEIETICHUS BIAXKHOCTH CEIbCKOXO03IMCTBEHHBIX 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 TpaHulLe pasziena pacTBop — ra3. [IoBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTHBHbBIE
BeriecTBa. OpHEHTAIHsI 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-XUMUIECKUX 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 xapakrepuctruka pactBopoB BMC u ux poyib B OMoJIorudeckux o0bekTax, mousax. Cormo-
cTaBJIeHHE JIMOPOOHBIX KOJIOUA0B U pacTBopoB BMC. Drnekrpuueckue, MOJIEKYIIPHO-KUHETUYECKHE U
onTH4eckue coiictBa pactBopoB BMC. 3apsin yactunbl. M3osnekTprudeckas Touka. MemMOpaHHOE paB-
HoBecHe. Baskocts. OcmoTnueckoe naBneHue. CBeropaccessHue 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 BBICOKOMOHeKy.HﬁpHBIX
COETUHEHUN.

4.2 Conepxanue JeKuit

Ne

Kparkoe comeprxanue JIEKIIUH
JIEKIIUHU P Acp 1t

KommaectBo
4acoB
IIpakTrueckas
MOATOTOBKA

BBenenne. Bo3HukHOBeHHE (M3NYECKON M KOJJIOWIAHON XMMHUHU KaK CaMOCTOS-
TEeNBHBIX IUCHMIUTMH. [Ipeamer ¢gusnueckoil U KOJJIOMIHOW XUMUU. 3HAYCHUE
(bu3MYECKO W KOJUIOMJIHON XUMUU B OMOJOTHYECKON M CETbCKOXO3SICTBEHHOMN
HayKax.

1. XuMuuyeckass TepMOAMHAMUKA U Tepmoxumusi. Kinaccuueckass u cratuctuye- | 2 +
ckas TepMoanmHamMuka. CucrteMa W BHEIIHSS cpena. DHeprus. Pabora u temiora
Kak crocoObl mepenaun Heprun. OyHKIus coctostHus. [lapaMeTpbl COCTOSHUS.
Peaknun oGpazoBanus. TemnoBoi >(ppeKkT XUMHUYECKOW peakiuu. IHTATBITHSA.
3akoH ['ecca u ciaecTBUs U3 HETO.

XuMuYecKass KUHHeTHKA M KaTaau3. CKOpOCTh XUMUYECKUX peakuuil. CpenHsis
U MTHOBEHHasi CKOPOCTb XMMHUYECKON peakiuu. KoHCTaHTa CKOpPOCTH XUMHYE-
CKOM peakiuu. BiusHMEe KOHUEHTpAlMU Ha CKOpPOCTh peakuui. OmnpenerneHue
KOHCTAaHT CKOPOCTEH peakuui. BiusHue Temneparypsl Ha CKOPOCTb PEAKLHH.
VYpaBHeHnue AppeHuyca. JHeprus akTuBauu. Karaius u ero 3HadeHue B COBpe-
MEHHOW XMMHYECKOH TEXHOJIOTUM U Ouosiormueckux mporeccax. Kiaccuduka-
1Us KaTaluTHYeCKHuX MpoueccoB. depMeHTaTUBHBINA KaTalu3, ero 0COOEHHOCTH
Y 3Ha4YeHHe B OMOJIOTMUYECKUX Mporeccax. XUMHUYECKOe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. VICTHHHOE, YCTOMYMBOE, XUMUYECKOE PAaBHOBECHE U M3MEHEHUE
TepMoAMHAMHUECKUX (QyHKIMHA. JInHaMU4ecKuil XxapakTep paBHOBecus. BiusHue
BHEIIHUX YCJIOBUM Ha paBHOBecue, npuHiui Jle-lllaTense. 3akoH nelcTBYIOMUX
Macc.

PacTBOpBI 2/1eKTPOJIMTOB U HEIEKTPOJIUTOB. PazbaBieHHbie pacTBOpbl. Koi-
JUTaTUBHBIE CBOWCTBa pacTBOPOB. [loHMXEHME MaBJIEHHS HACHIIIEHHOTO Mapa
pacTBOpuUTeNs Haja pacTBOpoM. Temmeparypa 3aMep3aHusi pa30aBlIE€HHBIX pac-
TBOpoB. Kpuockonus. 3akonbl Payns. Temmeparypa KumneHUsi pa30aBICHHBIX
pactBopoB. D0ymmnockonus. Ocmoc. OcMOTHYECKOE NTaBJICHHE DPa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. bruonorndeckue nporeccsl U ocMoc. Bo3HUKHO-
BEHUE HMOHOB B pacTBopax. [Ipomecchl conbpBartanuu (rugpartaunuu). PazButue
TEOPUHU CHIILHBIX 3JIEKTPOIUTOB B padorax Jlebas n Xiokkens. AKTUBHOCTb, KO-
3¢ (ULMEHT aKTUBHOCTH, MOHHAS CHJIa pacTBOpa. DJIEKTpUUYECKask MPOBOJIUMOCTh
pacTBOPOB 3JEKTPONUTOB. [IpoBOAHMKM MEpBOrO U BTOPOro poja. [lpumenenue
3aKOHA JIEUCTBYIOIIMX MAaCC, K CIa0bIM 3JIEKTpoauTaM. MeTobl 1 METOUKU HC-
cieoBaHus PU3NKO-XUMUIECKUX CBOMCTB PacTBOPOB.

DJIeKTPOXMMHUYECKHE MPouecchl. /[BOMHOI AIEKTPUUECKUNA CIIOW U €ro CTpoe-
Hue. ['anpBanndeckue 3nmeMeHTsl. OOpaTUMBbIe U HEOOPATUMBIC PJIEMEHTHI. Y paB-
Henue HepHera. Dnexktpoanbie noteHuuansl 1 DJ[C raabBaHUYECKUX JIEMEHTOB.
4. HopManbHbiil (CTaHIApTHBIN) NOTEHIMAI. BomopoaHslil 5IeKTpoa. DIeKTpoasl | 2 +
WHIUKATOPHbIE (M3MEPUTEINIbHBIE) U BCIIOMOTaTeNbHbIe (CpaBHEeHUs). M3mepenue
AIEKTPOABIKYIINX ciil. OnpeniesieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOIO TO-
TEHI[Ma1a B OMOJIOTHYECKUX CUCTEMaX.

IloBepxHOCTHBIE siBJeHHs. AjcopOouus. Vzotepmbl ancopOrmu. dusndeckas u
XUMHYECKast aficopOrms. AICopOIus Ha TpaHUIIe TBEPAOE TENo — ra3. Teopus ai-
copbumm, ypaBHenue Jlenrmiopa u Opeitnanmxa. AncopOIus Ha TpaHUIIE TBEPIOE
TEJI0 — PacTBOp.




Koaouanble cucteMbl M MeTO/IbI MOJTy4YeHHs JHO0GOOHBIX KoII0M10B. O0-
111as XapaKTePUCTHKA KOJUIOUAHBIX CUCTEM U UX POJIb OMOJIIOTHYECKUX OOBEKTaX,
IIo4YBax. MGTOI[I:I MMOJIYy4YCHU A JII/IO(1)06HI:IX KOJIJIOMOO0B C ITIOMOIIIBO KOHACHCAIIUH,
MEXaHUYECKOT0 pa3poOseHUs, HIEKTPUUYECKOIO pPACHbUICHUS, YJIbTpa3ByKa U
IICTITU3alluH. MOHeKyHSIpHO-KI/IHGTI/I‘-IGCKI/Ie, ONTUYCCKUC U IJICKTPUUCCKUC CBOM-
cTBa JMO0(pOOHBIX KoJuIoMI0B. bpoyHOBckoe nBmxkeHne. OcMOTHYECKOE AaBiIe-
Hue. CenumenTanus. Bsskocts. CBeropaccessHue. MeToasl U METOAMKHU HCCIIE-
JOBaHUS (PU3MKO-XMMUYECKUX CBOMCTB KOJUIOMJIHBIX CUCTEM. Y CTOMYHUBOCTDH M
KoaryJjsinust JTuo(poOHbIX KOMLI0MA0B. KuHeTHueckas U arperaTuBHasi yCTOM-
yuBocTh. Koarymsamus. JledictBue snektponutoB. [IpaBuno lyneua — Mapau.
CoBMecTHOE AEHUCTBHE 3JIEKTPOJIUTOB IpH Koaryisauuu. Koarymsauus u azerra-
noteHuan. Teopust Koaryasuuu 3iekTpoautaMu. KuHetnka koaryssinuu.

Muxkporereporednble cucrembl. Cycriensuu. Omynbeuu. OOGpatumocTh (as.
Owmynbraropsl. [lensl. Aspo3onu.

PacTBOpBI BBICOKOMOJIEKYIAPHBIX coequHeHuil (pactBopsl BMC). OOmias
xapakTepucTuka pactBopoB BMC u ux posib B OMOJOTHYECKHX O0BEKTaxX, MOY-
Bax. ComocraBnenue 1mo(oOHBIX KOJUIOMIOB U, pacTBopoB BMC. Dnektpuue-
CKHE, MOJICKYJISIPHO-KMHETUYECKHE M ONTHYECKHE CBOMCTBa pactBopoB BMC.
3apsn yactuisl. M303nexkTpudeckast Touka. MeToapl 1 METOAMKU MCCIEA0BAHUS
(U3UKO-XMMHUYECKUX CBOWCTB BBICOKOMOJICKYJISIPHBIX COEAMHEHUI.

Hroro

14

10%

4.3 Copep:xkanue JadOpaTOPHBIX 3aHATHI

/o

HanmMeHnoBanue 1a00paTOpPHBIX 3aHITHI

KonnuectBo

JacoB

TIpaxTnueckas
MOATrOTOBKA

BBogHoe 3anstre. TexHuka 6e3onacHocTu. Pemenue 3a1a4d Ha arperaTHbIe COCTOSI-
HUS BEIECTBA.

[\

+

XuMuyeckast TepMoanHaMuKka. OmnpeereHne TerioBoro 3gdexra mporecca pac-
TBOPEHUS COJTH.

N

+

Xumnueckasi KUHETUKA. POTOMETPUYECKOE U3YUCHUE KUHETUKU XUMUYECKOU peak-
05078

[Tonyyenne Oy epHBIX paCTBOPOB U M3yUECHUE UX CBOHCTB.

[ToBepxHOCTHBIE siBNeHuUs. MccnenoBanue aaqcopOLuu MOBEPXHOCTHO-AKTUBHOTO
BeniecTsa (ITAB) u3 pacTBopa Ha IOBEPXHOCTH TBEPJIOTO TEJA.

Konnmouaneie pactBopsl. [losyueHnre u cBoilCTBa KOJUIOUIHBIX PACTBOPOB.

+ + |+ +

A A Fal

BricoxoMonekyIsipHbIe COeTMHEHMS. 3ydeHre cBOMCTB pacTBOPOB BEICOKOMOJIE-
KYJIIPHBIX COCIMHEHUM.

B N S

Hroro

30%

4.4 CopaepxkaHue NPAKTHYECCKUX 3aHATHI
[TpakTHyeckue 3aHATHS HE TPEyCMOTPEHBI Y4EOHBIM TLIIAHOM.
4.5 Buabl u conepkaHue CaMOCTOATEIbHOI Pad0ThI 00y4YAKIIHUXCS

4.5.1 Bwuasl caMOCTOSTEIbHONU PabOThI 00yJarOIIHXCS

Buapl camocTosTensHON paboThl 00yUYaroImuXCs KonnuecTtBO yacoB




[ToaroToBka K 7a00paTOPHBIM 3aHATHUSAM U K 3aLIUTE JIAOOPATOPHBIX paboT

28

CaMocTOSTeIIbHOS N3YUYCHUC OTHCIBHBIX TCM U BOIIPOCOB

28

IToaroroBka K MPOMEXYTOYHOM aTTECTAUK

10

Hroro

66

4.5.2 ConepxaHue CaMOCTOATEIBHON PabOThl 00yUYaIOIIHUXCS

HaumenoBanue Tem 1 BOIPOCOB

KonnuectBo
JacoB

Beenenue. M.B. JIoM0oHOCOB — OCHOBOMOJIOKHUK (pr3nyeckoit xumuu. Posb
OTEYECTBCHHBIX YUCHBIX B PA3BUTHU (PU3NUECKOHN U KOJJIOUAHON XUMHH.

6

ArperaTHble COCTOSIHMA BellecTBa. KuHeTnueckas Teopusi ra3oB. PeaibHbie
ra3bl.

6

XuMu4deckas TepMOJMHAMUKA M TEPMOXUMUSL. BTopoe Havyamo TepMoauHaMu-
ku. Tperbe Hayano TepmoauHaMuku. CBOOOHASI SHEPTUS U HANPaBIICHUE XU-
MHYECKUX PEAKIUM.

XuMurueckass KUHETHKA U Katain3. PoToxumuyeckue peakuuu. Goroxumuue-
CKHE, TEMHOBBIC M paJAHAIlMOHHO-XUMHUYECKHE peakiuu. CKopocTh (HOTOXH-
MUYeCKHX peakiuil. CHHTE3 OpraHM4ecKOro BEIECTBA PACTEHUSIMU O JIEH-
cTBHEeM xJiopodwiia Kak ceHcuOunmsaropa. 3HaueHue ¢otocuHre3a. KoH-
CTaHTa XMMHUYECKOTO PAaBHOBECHS U CBSI3b €€ C U3MEHEHHEM CBOOOIHON dHEP-
THH.

PacTBOpBI 3JIEKTPOIUTOB M HEINEKTPOJIUTOB. Pa3BUTHE MOHATHUS KUCIOTHI U
ocHoBaHus. Teopusi bpeHcrena, KUCIOTHO-OCHOBHBIE Mapbl. Cuia KUCIOT U
ocHoBaHuil. KonnuecTBeHHOE onpeielieHue KUCIOTHOCTH BOJAHBIX PacTBOPOB.
[Tonsitue pH u pK. Pacuer pH kucinbix u menodnsix pactBopoB. bydepHbie
CUCTEMBI, UX COCTaB W MeXxaHu3M JeicTBusi. Pacuer pH OydepHbIX cucrem.
BydepHas emKkocTh, BIUSHUE Ha HEE Pa3IMUHBIX (PaKTOpPOB. 3aKOH pazbaBiie-
Hus OctBanbaa. [loaBuxHOCTH MOHOB. OrnpeAelieHne CTENEHH U KOHCTAHTHI
JUCCOLUAIMU CIa0bIX 3IEKTpoNUTOB. KOHAYKTOMETpHUYECKOE THUTPOBAHHE.
[IpuMeHeHne >JIEeKTPUYECKONM MPOBOAUMOCTU [IJISl OMPENETCHUS BIIAXKHOCTH
CEJIbCKOXO35IMCTBEHHBIX POAYKTOB, TNHAMHUKHU COJIEBOTO PEXKUMA MTOYB.

DNeKTpOoXUMHUUecKHe nponecchl. [loTeHmoMeTpuyeckoe onpeaesieHue HOHOB B
pactBopax. Jnddysrmonnsie nmorenmmansl. Metonsl ycrpaHeHust Auddy3noH-
HbIX TNOTEHUUANIOB. OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIE 3JEKTPOJAbl U LIETIH.
OKHCIUTENTBHO-BOCCTAHOBUTEIBHBIN MOTEHIIUAI [T0YB; €ro usmepenue. Iloren-
uoMeTpudeckuii Metoq omnpenenenus pH. CTEKISIHHBIN 31€KTpoJ ¢ BOJOPO-
HOM pyHknmei. [ToreHnmomeTpuyeckoe THTpOBaHNUE.

[ToBepxHoCTHBIE siBIEeHUS. OpueHTalus AU(PUIBHBIX MOJEKYJI Ha MOBEPXHO-
ctu azacopOeHTa. AmcopOmus anmekTponauToB. [IpaBmia ®asaca — Ileckora.
OoOwmennast apcopOuusi. YpaBHeHue Hukonbckoro. AncopOIus Ha TpaHUIlE
pazgena pactBop — Ta3. [lOBEepXHOCTHO-aKTHBHBIE W IOBEPXHOCTHO-
HeakTHBHBIC BenlecTBa. OpHEHTAIMs MOJIEKYJ B IOBEPXHOCTHOM CJIO€. YpaB-
HeHue ['n66ca.

Konmonmaele cucteMsl 1 METOBI OTYYEHHS JTHOPOOHBIX KOUTONA0B. OUnCT-
Ka KOJUIOMJIHBIX PAaCTBOPOB METOJIAMH JMAIN3a, YIbTpa(UIbTpaIuu, 3IeKTpo-
JMaIn3a v AeKTpoyabTpadmibTpaunu. Dpdext Tunnans u ypasuenue Pases.

YcroitunBocTh U Koaryssauus JIHopoOHBIX KoutonnoB. CTapeHue 30ied u
nenTU3anus. 3alUTHOE IEHCTBHE MOJICKYJIISIPHBIX aICOPOUPYIOLINX CIIOEB.

10.

MuxkporereporeHusie cuctembl. CycnieHsuu. Omynbeuu. OOpaTUMOCTh (as.
Owmynbraropsl. [lensl. Aspo3onu.

1.

PacTBOpBI BHICOKOMOJIEKYIISIPHBIX coeanHenuit (pactBopsl BMC). MemOpan-
Hoe paBHOBecue. Bsiskoctb. OcmoTnueckoe nasienue. CBeTopaccessHue 1 Mo-

10




riomenne ceeta. HaGyxanue u pactBopenne BMC. Crenens HaOyxaHus U
ckopocTh HaOyxanus. @akropel HaOyxanus. ['enu. Ctyaau. [Tomykommonasl.
HTroro 66

S  Y4eOHO-MeTOAMYECKOE 0OecIedeHue CAMOCTOATEIbHO PadoThl 00yYAOIIMXCS
Mo JUCHUIJINHE

YyebHOo-MeToaMUeckue pazpaboTkn umerorcs B Hayunoit 6umbmuoreke PI'BOY BO HOxHO-
VYpansckuii 'AY:

1. Xumus Gusnueckas U KOJUTOUIHas [DIeKTPOHHBIA pecypc]: MEeTol. peKOMEHAIMH K CaMOCTOs-
TEeTBLHON paboTe Mo JUCIUIIINHE [[71s1 OakanaBpoB, oOydaromuxcs mo HanpasiaeHusM: 35.03.03 Arpoxu-
mus U arponouBoBesaenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHonmorust 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-
quorp.: ¢. 28 (10 Ha3B.). - Joctyn u3 nokanpHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctyn u3 cetu UnTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

6 DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTAMU 00y4aIOIIMXCS MO
JUCIHUILIHHE

st ycTaHOBJIEHHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKHM oOydvaronuxcsi TpedoBanusim ®I'OC BO
pa3paboTtaH (GOHJ] OLIEHOYHBIX CPEJICTB AJIS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEKY-
TOYHOM arTecTanuy odydarommxcs no gucuumimHe. GoHa OIeHOYHBIX CpPeACTB MpenacTasieH B [Ipuio-
KCHUU.

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

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

OcHoBHAA:

1. Hurmarymmun, H. I'. ®usnueckas u kossouaHas xumus : yaueoHoe nocobue / H. I'. Hurmatysmus.
— 2-e u3xa., ucnp. u gomn. — Cankr-Ilerepoypr : Jlans, 2021. — 288 c¢. — ISBN 978-5-8114-
1983-8. — Teker : snexkrponuslii // Jlaup : snekrponHo-OMOnmuoreynas cucrema. — URL:
https://e.lanbook.com/book/168863

2. TumoBsie pacyeTsl Mo GPU3NYECKON U KOJUIOMAHON XuMuUM : ydebHoe nmocobue / A. H. Bacrokona,
O. Il. 3agaunna, H. B. Haconoga, JI. U. Ilepenénkuna. — Cankrt-IlerepOypr : Jlans, 2021. —
144 c. — ISBN 978-5-8114-1605-9. — Texkct: »3nekTpoHHbIM // Jlanb : 3JIE€KTPOHHO-
oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/168647

JlonmosHUTEBHAS:

1. AngpromkoBa O. B. Xumusa. M30pannbie pa3nensl o0mer (U3NYIECKOW W KOJUIOMAHOW XUMHUU
[DnexTponnsiit pecype] / O.B. AuapromikoBa; T.W. Boctpukosa; A.B. llIBsipeBa; E.1O. [lonoga -
HoBocubupck: HI'TY, 2011 - 160 c. - JlocTyn k moiaHOMY TEeKCTY ¢ caiita DbC YHuBepcuTeTcKas
ouobnmoreka 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 : H'AY, 2009. — 151 c. — Tekcr : 35eKTpoH-
Hb1# // Jlans : anekTpoHHO-OnOmroTeunas cucrema. — URL: https://e.lanbook.com/book/4568

3. ®wusmnueckas u koyutouaHas xumud. [Ipaktukym : yue6Hoe mocobue / I1. M. Kpyrmskos, A. B.
Hymraera, H. I'. Bunkoga, H. B. Komesa. — Cankr-IlerepOypr : Jlans, 2021. — 208 ¢. — ISBN
978-5-8114-1376-8. — TekcT : 31eKTpoHHbI // JlaHb : 311eKTpOHHO-OMOMIMOTEYHAsT cUcTeMa. —
URL.: https://e.lanbook.com/book/168496

4. bounpapesa, JI. II. ®usndeckas U KOJUIOUTHAS XUMUS: TEOpUs U MPAKTUKA : ydyeOHOe mocodue : /
JI. I1. bonmapeBa, T. B. MactiokoBa ; Hayy. pen. T. A. Kyumenko. — Boponex : BopoHexckuii
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rOCylapCTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TeXHosorui, 2019. — 289 c. — Pexxum poctyna: no
noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

5. Kykymkuna, W.M. Kommomgnas xumus [DneKTpoHHBIH pecypc]: ydeOHoe mocobue /
N.N. Kykymkuna, A.JO. Mutpodanos. - KemepoBo : KemepoBckuii rocyaapcTBEHHBI YHUBEP-
cutet, 2010. 216 c. — Pexxum goctyna: http://biblioclub.ru/index.php?page=book&id=232755

6. Hurmarymmun, H. I'. Ilpaktukym no pusnueckoit u komwtouanou xumuu / H. I'. Hurmarymmms, E.
C. I'anueBa. — 2-e u3., crep. — Cankrt-IletepOypr : Jlans, 2023. — 116 ¢. — ISBN 978-5-507-
45579-9. — Tekct : snexTpoHHBbIN // Jlanb : 37eKkTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/276443

8 Pecypcbl HHPOPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTH «HTepHET»,
He00X0AuMBbIe VISl OCBOCHUS JUCHHUILIMHBI

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

Yuusepcurerckas oudimorexka ONLINE http://biblioclub.ru

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

b=

9 MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHIO TUCHHUITJIMHbI

VYyebHO-MeToaNYecKue pa3paboTku umeroTcs B HayaHoit Onbamnorexe u 3JIeKTpOHHON HHBOP-
MalroHHo-o0pa3zoBaTensHOl cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1. dusnyeckas U KOJJIOUJHAS XUMUS [DIEKTPOHHBIN pecypc] : METO. YKa3aHUsS K BBIIOJIHEHUIO
nabopaTopHBIX paboT [ OakanaBpoB, oOydaromuxcs 1o 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 ; CoCT.
A. A. Kanranos. - Muacckoe: KOxuo-Ypanbckuii [AY, 2016. - 85 c. : un., 1a6xa. - C npui. - bubmumorp.:
c. 83 (10 nasB.). - Jloctynm u3 jokanpHOU 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. Xumus pusnyeckass U KOJUTOUAHAS [DJIEKTPOHHBIN pecypc] : METOJ. yKa3aHUs 1O PEIICHUIO
3amad [ 6akanaBpoB, oOyyaronuxcs mo HampasiaeHusM: 35.03.03 "Arpoxumus U arponoyBoBeieHUE"
35.03.04 "Arponomus", 35.03.05 "CanoBoactBo"”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOU npoaykuuu'] / FOxuo-Ypansckuit 'AY, Unctutyr arposkonoruu ; coct. A. A. KanraHos. -

Mpuacckoe: FOxno-Ypambckuit T'AY, 2016. - 28 c¢. - 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 ¢uszndeckas U KoJutouaHas [DIeKTpOHHBII pecypc] : MEeToX. PeKOMEHIAIuN K caMo-

CTOSITEJIBHOM paboTe 1O AMCIUIUIMHE [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 CEIbCKOX03sMCTBEHHOM nTpoaykuuu'] / FOxxuno-Ypansckuii ['AY, MHCTUTYT arposko-
noruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii ['AY, 2016. - 28 c. : un., Tabn. - bub-
auorp.: ¢. 28 (10 Ha3B.). - loctyn u3 nokanpHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctyn u3 cetu UnTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. @usnyeckas U KOJUIOUIHAS XUMHS [DIEKTPOHHBINA pecypc] : METOJ. yKa3aHHs MO MCIOJIb30BaHUIO
nabopaTopHOro 000pyI0BaHUS [ CTYIEHTOB arpOHOMUYECKOro (hakynbreTa HanpasieHuit: 35.03.03 -
Arpoxumus u arporiouBoBenienue, 35.03.04 - Arponomust, 35.03.05 - CagoBoactBo, 35.03.07 - TexHoro-
I'Msl IPOM3BOJICTBA CENIbCKOXO03sMicTBEHHON nponykuuu] / FOxHo-Ypansckuii 'AY, UHcTUTyT arposko-
noruu ; cocT. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuit 'AY, 2016. - 18 c. : wi., Tabn. - bu6-
nuorp.: ¢. 17 (6 Ha3B.). - loctyn u3 JiokanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf -
Hoctyn u3 cetu MaTEepHET: http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .
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10 CoBpemeHnHbIe HH(OPMAMOHHBIE TEXHOJIOTHH, HCII0JIb3yeMble IIPH OCYIIeCTBJICHHH 00pa-
30BaTeJLHOIO Npouecca Mo JUCHMUILIMHE, BKJII0Yasi IepedyeHb MPOrPaMMHOI0 odecrne4eHus U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

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

[TepeyeHb JIMIIEH3MOHHOTO MPOTPAMMHOIO OOecIeYeHUs. PEKBU3UTHI MOATBEPIKIAIONIETO JIOKY-
MEHTA!

1. Omnepanuonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIunienznonnsiii qoroop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 r.

2. Oducusiit naker npunoxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIunieH3uoHHbII
noroop Ne 11353/409/44 ot 25.12.2018 r.

3. AatuBupyc Kaspersky Endpoint Security ayis Ousneca, JInienznonnsiii norosop Ne 64/44/3A/22
ot 13.10.2022

11 MarepuajibHO-TeXHHYeCKasi 0a3a, He00X0oAUMAas J1JIs1 OCYlIeCTBJIEeHUsI 00Pa30BaTEJIbLHOI0
npouecca no JMCUMIUINHE

Y4yeOHble ayIMTOPUN IJIA MPOBEACHUA 3aHATHI, MPEIYCMOTPEHHbIX MPOrpaMMoOii, OCHAIEH-
Hble 000PY/10BaHUEM U TeXHHYECKMMU CPeACTBAMHU 00y4YeHHsI

1. YueOnas ayauTopusi Il IPOBEICHUSI 3aHATUN JICKIIMOHHOTO THIA, OCHAIICHHAS MYJIbTUMEINN-
HBIM 000pYZI0BaHUEM (KOMIIBIOTEP M BUACONpOeKTOp) — 217, 202.

2. YaeOHas ayauTOpusi JAJIs MPOBEICHUS MPAKTHIECKUX 3aHITHH, 3aHATHI CEMUHAPCKOTO THIIA, BBI-
MOJIHEHUSI KYPCOBBIX pa0oT, TPYIIOBBIX ¥ WHANBUAYAIBHBIX KOHCYIBTAIHNMA, TEKYIIETO KOHTPOJIS U TIPO-
MEXYTOUYHOU aTTecTauu — jJadbopaTopus XuMuu — 314.

IToMemeHus 1Jis1 CAMOCTOATEJIBLHOM PadoThI 00y4ar0IMXCS
1. IToMemenus uIsi cCaMOCTOSATEIBLHON paboThl oOydaronuxcst — aynutopust Ne 111a, ocHameHHbIe
KOMITBIOTEPHOM TEXHUKOMU C IOAKIIIOYEHUEM K ceTH «IHTepHeT.

IlepeyeHb 000py10BaHUS M TEXHUYECKHUX CPEACTB 00yYeHU:

®dotokonopumerp KOK-3.

HNonomep MN-130.

Kongykromerp KCJI-101.

Becs! anextponnsie VIC-120 d3.
Cymmmnbhsnii mxag CHOJI 58/350.
BrrTspxHOM mIKad.

Tepmoctat TC-1/20 cyx0OBO31yIIHBIH.
DJIeKTpUyecKas IInTKa.

bans ma6oparopnas 113-4300.

A S S S
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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 J1abopaTopHOU
V-1 OCHOBHBIE 3aKOHBI €CTECTBEH- | HCIIOIb30BaTh OCHOBHBIE | HABBIKAMH pabore;
-lomk-1
HOHAYYHBIX JAHWCIMIUIMH, SIB- | 3aKOHBl W TIOHSATUS €CTe- | MPOBEACHUS (GU3HKO- | - TECTUPOBAHUE;
Hcnonb3yeT OCHOBHBIE 3a- 2 N
JIEHUM W TPOILECCOB, B TOM | CTBEHHOHAYYHBIX  JIUCIU- | XAMHUYECKUX METOJIOB HC- | - YCTHBIH OTBET.
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
cuctem — (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)

ClIeJOBaHUI MOYB U CElIb-
CKOXO3SIMCTBEHHOM  MpO-
nykuuu — (b1.0.40-H.1)

[IpomexxyTouHast arrecra-
s
- 3a4€T C OLICHKOU
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2. Tloka3aTeiu, KPpUTEPUHU U IIKAJIA OLEHUBAHUS HHIUKATOPOB JOCTHKEHUS KOMIETeH i

NI-1onk-1 cionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUUILINH JIJIS pELIeHHs] CTaHIapTHBIX 3ajad B 00JaCTH arpOHOMUU € TIPUMEHEHUEM
nH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN

TTokazarenu
OIICHUBAHUS
(Dopmupyemsle
3YH)

Kputepuu u 1mikana olleHUBaHUS PE3yIbTaTOB 00yUYEHUS MO AUCLUILITHHE

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
nporeccoB IPH penieHud 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

OOyJaronIuiics yMeeT ONMUCHIBATH IOHSI-
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 TUCHMITUIMHE [ OakanaBpoB, oOydaroniuxcs mo HanpasiaeHusm: 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-
skojioruu ; 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. @usnyeckas U KOJJIOMAHASA XUMUS [DJIEKTPOHHBIN pecypc] : METO/I. yKa3aHHUs M0 MCIOJIb30BAHUIO
nabopaTopHOro 000OpyI0BaHUS [/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] / KOxno-Ypansckuit 'AY, UucTutyT ar-
poakosiorud ; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuit 'AY, 2016. - 18 c. : w1, 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 MATEePUHAJIbI, OTIPe/eJIAIoNIie MPoLeIyPhbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTePU3YIIUX ¢(POPMUPOBAHHOCTH
KOMIIeTeHIN

B nanHOM paszgene MeToAMYECKHE MaTepHuaibl, ONPEACISIONIME TPOLEAYPhl OLICHUBAHUS 3HA-
HUM, yMEHUH, HABBIKOB H(WJIH) OMBITA ACITEIHLHOCTH, IO TUCHUILUINHE «XUMHUS QU3udecKas U KOJUIO-
WJIHAsI», IPUBEAEHBI TPUMEHUTEIBHO K KaXJIOMYy M3 MCIOJIb3YEMBIX BUJIOB TEKYIIErO0 KOHTPOJIA YCIie-
Ba€MOCTH U TPOMEKYTOUHOMN aTTeCTaI[ui 00yJarOIIHXCSI.

4.1. OueHoyHble cpeacTBA 115 IPOBeIeHNs TEKYIIero KOHTPOJISA ycIeBaeMoCTH, B TOM
4yucje B mpouecce NPaKTH4ecKoi MoAroToBKU

4.1.1. OnieHuBaHUE OTYETA T10 JTAOOPATOPHOU paboTe
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Otuer mo 1abopaToOpHOI paboTe MCIONB3YETCs ISl OLEHKH KadyecTBa OCBOCHUS O0yUJaIOITIMCS
OCHOBHOM TIpo(hecCHOHATBEHON 00pa30BaTEIPHON MPOrPaMMBI 1O OTJAEIBHBIM TeMaM TUCHHUIUIMHBI. Co-
nep>kanue u Gopma otyera 1o JadOpaTOpPHBIM pabOTaM MPUBOJUTCS B METOJUYECKUX YKA3aHUAX K Jia-
6opatopubiM padotam (1. 3 @OC). CoxepxaHue 0TYETa M KPUTEPUH OIICHKU OTYeTa (Tab.) TOBOISATCS
710 CBeJIeHHs 00y4JaloLINXCsl B HaYase 3aHsTHH.

Ne O1ieHOYHBIE CPEJCTBA
TumnoBbie KOHTPOJBHBIC 3a7aHusl W (WJIM) WHBIE MaTepHUallbl, HEOOXO- Kon n HanMeHoBaHue
JUMbIE JJIsI OLICHKW 3HAHWUW, YMEHUM, HAaBBIKOB W (MJIM) OMbITa Jies- | MHIMKATOpa KOMIIC-
TEITLHOCTH, XapaKTEePU3YIOMUX CHOPMHUPOBAHHOCTh KOMIIETEHIIUNA B TCHIUHA
MPOLECCE OCBOCHUS JUCLMIUITMHBI

1. 1. Paccunrtarh 3Ha4€HUsA KOHCTAHT CKOPOCTEW MCCIEA0BAaHHON peak- N-1ormk-1
MU IIPU IBYX TEMIEpaTypax. Hcnonb3zyer OCHOB-
2. BblyuciauTh 3Ha4Y€HUS IEPUOI0B MOIYIIPEBPAILICHUS BEIIECTBA MPU HbIE 3aKOHBI €CTe-
JIBYX TEMIIEpATYypax. CTBEHHOHAY4HBIX

3. OmnpenenuTs BEIUYNHY SHEPTHH aKTUBAIIMH PEaKIUU.

4. lomuunHseTcs U naHHas peakuus npasuity Bant-I'odda (ompene-
JIUTH TEMITepaTypHbIi KOdhPHUITMEHT peakiuu v)?

5. 3anucarb BBIPAKEHHE 3aKOHA JEHCTBYIOIIMX Macc JUisl JaHHOM pe-

TUCIMIUIAH JUIS  pe-
IICHUA CTaHI[apTHBIX
3agay B oOJjlacTh ar-
pOHOMUH C IpHUME-

aKIUH.

HEHHEM HH{QOpMaIn-
OHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHN

OTyeT OUEHMBAETCS MO YCMOTPEHHMIO IPENOJABATENS OLEHKOM «OTIMYHO», «XOPOILIO», «yJO-
BJIETBOPUTENIBHO», «HEYJOBJIETBOPUTEIBLHO» UM OLEHKON «3aYTE€HO», «HE 3auTeHO». OlLIeHKa «3ayTe-
HO» CTaBUTCS 00ydaromumcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBICHHBIM IS
MOJIOKUTETBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «YIAOBIECTBOPUTEIBHO»). OIleHKa 00bIBIAETCS 00Y-
YaoLEMYCsl HEOCPEICTBEHHO ITOCIIE CIaYl OTUYETA.

Ixana

Kputepuu onenunBanus

Onenka 5
(OTIIMYHO)

- I3JIOKCHHUE MaTepuaja JIOTHIHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh M 00OCHOBATh CBOM CY)KJICHHUS IPH OTBETE HA KOH-
TpOJ'II:HI:Ie BOHpOCBI;

- YMEHHUE ONHUCHIBATh (PU3NKO-XUMHUICCKHE 3aKOHBI, SIBJICHUS M TIPOIICCCHI;

- yMeHI/Ie HpOBOI[I/ITB 1 OLICHUBAThH pe3y.HBTaTBI H3MepeHIfll>'I;

- CITOCOOHOCTH PelIaTh 3aa4u.

Onenka 4
(xoporo)

- U3JI0’)KEHUE MaTepuaa JIOTUYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHUE TEPMUHOJIOTHEH;

- OCO3HAHHOE NMPHUMEHEHHE TEOPETHUECKUX 3HAHUU Ui OMMCaHUs (PU3H-
KO-XMMHYECKHX 3aKOHOB, SIBJICHUN U IPOLECCOB, PEIICHHUS KOHKPETHBIX
3a/1a4, IPOBEJCHUs U OLICHUBAHUS PE3YJIbTATOB U3MEPEHUH, HO COJEpKa-
HUe U (opMa OTBETA UMEIOT OT/IE/IbHbIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTENHHO)

- U3JI0’)KEHHE MaTepuasa HEMoJHO, HEOCIEA0BaTEIbHO,
- HETOYHOCTH B ONPEIEICHUN MOHSTUN, B IPUMEHEHUHU 3HAHUI JIJIs OMu-
caHusl (PU3UKO-XUMUYECKUX 3aKOHOB, SIBJICHHI U MPOILIECCOB, PEUICHUS
KOHKPETHBIX 33/1a4, IPOBE/ICHUS 1 OLICHUBAHUS PE3YIbTAaTOB U3MEPEHUH,

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

- o0HapyXUBaeTCs HEJOCTATOYHO INTyOOKOEe MOHMMaHWE M3YYEHHOT'0 Ma-
Tepuaa.

Onenka 2
(HEey10BJIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOJMMBIX TCOPETUUCCKUX 3HAHUM; JOMYIIEHBI OITHOKN
B OMpPENEICHUH TMOHATUN W OMUCAaHUH (U3UKO-XUMHUYECKUX 3aKOHOB, SIB-
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JICHUI W TPOLECCOB, MCKAXEH MX CMBICI, HE PEIICHbI 3aJadd, HE Ipa-
BUJIBHO OILICHUBAIOTCS PE3YNIbTaThl H3MEPEHHIA;

- HEe3HaHHE OCHOBHOTO Marepuajia y4eOHOH MpOrpaMMBbl, JOITYCKaroTCs
rpyObie ouIOKH B U3JI0KEHUH.

Ixkana

Kpurepun oneHuBanus

OlleHKa «3aU4TEHO»

- U3TIOKEHHE MaTepHalia JJOTHIHO, TPAMOTHO;

- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOW CYXKICHHS TPH OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NKO-XUMUYECKHE 3aKOHBI, SIBJICHUS 1 MTPOIECCHI;
- YMEHHE MPOBOJUTH U OIIEHUBATH PE3YJIbTAThl U3MEPEHUI;

- CIOCOOHOCTH pemiaTh PU3NKO-XUMHYECKHE 3a7aui (IOMyCKAeTCsl HaH-
9rie MaJIO3HAYUTENbHBIX OMIMOOK MM HEIOCTATOYHO IMOJIHOE PACKPBITHE
coJiep)KaHue BONPOCA MIIM MOTPEITHOCTh HENPUHIMITHATBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

O1LeHKa «HEe 3aYTEHO»

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHWA; JOMYIIEHB! OMNOKN
B OIPE/ICICHUN TOHATHH U ONMUCAHUM (PU3HKO-XMMHUYECKUX 3aKOHOB, SIB-
JICHUH W TPOLIECCOB, MCKAKEH MX CMBICI, HE PEIICHBI 3a7a4d, He mpa-
BUJIBHO OILICHUBAIOTCS PE3YNIbTaThl H3MEPEHHIA;

- He3HaHWE OCHOBHOTO Marepuaya y4eOHOH HpOrpaMMBl, IOMYCKAIOTCS
rpyObie ouIOKH B U3JI0KEHUH.

4.1.2. TectupoBanue

TectupoBanme UCTIOIB3YETCS AJISl OIEHKH Ka4eCTBa OCBOCHHS 00YUYaIOIUMCSl OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl IO OTAEJIBHBIM T€MaM WIIU pas3fesiaM IUCHUIUIMHBL. Tect
MPEJICTaBIsET COO0H KOMIUIEKC CTaHIapPTU3UPOBAHHBIX 3aJJaHH, TO3BOJISIFOIIHNIA YIIPOCTHTH MPOLETYPY
M3MepeHus 3HaHUil U yMeHuil oOydaromuxcs. O0yJaronumMcs BbIIAIOTCS TECTOBbIE 3aJaHus ¢ hopmy-
JUPOBKOW BOIIPOCOB U MPEATIOKEHUEM BBIOPATh OJWH MPABWIBHBI OTBET M3 HECKOIBKUX BAapPHAHTOB

OTBECTOB.

Ne

Ol1IeHOYHBIE CPEJICTBA

TumnoBbie KOHTPOJIBHBIC 3aaHUs U (WJIM) HHBIE MaTepHUaIIbl, HEO0XO0-
JUMBIE JIJIs1 OIICHKU 3HAHUM, YMEHHI, HABBIKOB M (UJIM) OTIbITA Jesi-

Kon n HaumeHoBaHue
WHJUKAaTOpa KoMIe-

TEITLHOCTH, XapaKTePU3YIOIHX CHOPMUPOBAHHOCTh KOMIIETEHITUH B TCHIIMHA
IIPOLIECCE OCBOCHUS TUCLUTIIINHBI
1. | 3amanme 1 W-lonk-1  Hcnons-
Kak m3mennrcs ckopocth peakuuu 2NO + O — 2NO», ecnu 00beM | 3yeT OCHOBHBIE 3aKO-
PEaKIIMOHHOT'O COCY/1a YBEITMYUTH B 2 pa3a: Hbl €CTECTBEHHOHA-
1) ymensutes B 4 pasza YYHBIX  JUCIUIUIMH

3amanne 2

3amanne 3

2) yMeHbIIUTCS B 8 pa3
3) Bo3pacTteT B 4 pa3a
4) Bo3pacTer B 8 pa3

YeMm 00BSCHSIETCS MOBBIIIEHUE CKOPOCTH PEAKIIMU ITPU BBEIECHUH B CH-
CTEMY KaTaJau3aTopa:

1) yMEHBIIIEHHEM PHEPIUU AKTUBAIUU

2) yBEJIIMYEHUEM CPEAHEN KMHETUYECKON SHEPTUU MOJIEKYJI

3) BO3pacTaHHEM YHCIia CTOJIKHOBEHUHN

4) pocTOM uHuClIa aKTUBHBIX MOJIEKYJI

Kaxue u3 nepeuncieHHbIX BO3ACHCTBUM PUBEAYT K U3MEHEHUIO KOH-

JUIsl pelIeHusl CTaH-
JApTHBIX 3a7a4 B 00-
JACTU arpoHOMHUHU C
npUMEHEeHHeM HHOP-
MAaI[HOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI
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CTaHTBl CKOPOCTH pEaKLUu:
1) u3MeHeHHE NaBICHUS

2) U3MEHEHUE TeMIEepaTypbl

3) u3MeHeHue oobeMa peakIMOHHOI0 CoCyaa

4) U3MEHEHHE KOHLEHTPALIMU PEAarupyroNnuX BEIeCTB

3amanue 4

Kakoe BnusiHue Oka3bIBaeT MepeMelInBaHue Ha CKOPOCTh MPOTEKaHUS
reTepOreHHON XMMUYECKON pEaKIINU:

1) Bo Bcex ciaydasix yBEJIMUMBAET CKOPOCTh peakLuu

2) B HEKOTOPBIX CIIy4asix yBEJIUYMBAET CKOPOCTh PEAKIUU

3) HE BIMSAET HA CKOPOCTh peaKLuu

4) yMEHbIIIAeT CKOPOCTh PEAKIINHI

3ajanue 5

YBenuueHrne CKOPOCTH PEaKIMU C MOBBIIICHUEM TEMIIepaTyphl, BHI3bI-
BaeTCs IIaBHBIM 00pa3oMm:

1) yBennm4eHueM CpeIHEl KUHETUYECKON SHEPTUH MOJIEKYT

2) yMEHBILIEHUEM UNCIIa AaKTUBHBIX MOJIEKYJ

3) poCTOM YHClIa CTOJIKHOBEHUH

4) yBenmuueHueM 3(pPEKTUBHOCTH CTOJIKHOBEHUIN

3ananue 6

pu 20 °C KOHCTAaHTa CKOPOCTH HEKOTOPOH peakiuy pasHa 10 mun™!,
anpu 50 °C - 8:10* mun™!. Uemy paBeH TeMmepaTypHbIii K0IQOHUIUEHT
CKOPOCTH PEaKIINU:

1)2

2)3

3)4

4)8

3amanue 7

CKOpOCTh, KAKUX PEAKIUI YBEIIMUYUBAETCS C POCTOM TEMIIEPATYPBhI:

1) mro0BIX

2) NPOTEKAIOIINX C BbIICTIEHUEM SHEPTUHU

3) NpOTEKAIOIKX C MOTJIOMIEHUEM SHEPTUU

4) HIKaKHUX

3ajanue 8

Ecnmu xoHcranta ckopoctu omHoi peakiuu (k') OonbIIe KOHCTaHTHI
ckopoctH BTOpoil peakiuu (k'"), TO Kakoe COOTHOIIICHHE MEXKIY dHEp-
TUSIMUA aKTUBALIMU 3TUX PEAKIUI NPaBUIBHO:

1) Ed' >E"

2) E'.<E,"

3)Ea=E."

4) Henb3sl ONPENIETUTh

3ananvie 9

Kakue u3 nmepedncieHHbIX BO3JEHCTBUM MPUBEAYT K U3MEHEHUIO 3HA-
YEHHs] KOHCTAHThI PABHOBECHSI XUMUYECKUX PEaKIIHil:

1) u3MeHeHHE NaBICHUS

2) U3MEHEHUE TeMIepaTypbl

3) 3aMeHa KaTaju3aropa

4) U3MEHEHHE KOHLEHTPALIMN pearupyronmx BelecTB

3aganue 10

Ecnu 06beM 3aKpbITOr0 peakiMOHHOTO COCYy/Ja, B KOTOPOM YCTaHOBH-
JIOCh paBHOBECHE

250> (1.) + O (1.) = 2S03 (1.), yMEHBIINTH B 2 pasa, To:
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1) ckopoCTH TIPSIMOM ¥ 0OPAaTHON PEaKIUii OCTAHYTCS OJUHAKOBBIMU

2) CKOpPOCTh MpPSIMOM peakLuu CTaHeT B 2 pa3a OoJblIe CKOPOCTH 00-
paTHOM peakuuu

3) paBHOBECUE CMECTUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BJIEBO

ITo pe3ynbraram Tecta 00y4aroImeMycsl BBICTABISETCS OLEHKA «OTIMYHO», «XOPOILIO0», «yI0BJe-
TBOPHUTEIHHO» WA «HEYIOBIECTBOPUTEIHHO.

Kputepun oneHrnBanus orera (Tabil.) TOBOJATCS A0 CBelIeHUs OO0y4alolUXcs O Hayajga TeCTH-
poBanusi. Pe3ynbpTar TecTupoBaHus 00BABISETCS 00yJarONIEeMyCsl HETIOCPEICTBEHHO MOCIIE €ro CAauu.

Ihcaza (% upagatstax ovaeton)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ouenka 3 (yAOBJIETBOPUTEIBHO) 50-69
OreHka 2 (HeYy1OBIETBOPUTEIHHO) Menee 50

4.1.3. YCTHBINA OTBET

VYCTHBIA OTBET MPOBOJIUTCS ISl KOHTPOJS YCBOCHUS CTYJEHTOM 00pa30BaTeIbHOM MPOrpaMMBI
o pazaenam 1, 2 AUCHMILTUHBI, OPTaHU3YETCS KaK yuyeOHOe 3aHSATHE B BHJE COOECEeOBAaHUS MPEroia-
Barenst ¢ oOydaromuMucsa. Bompocsl kK 3aHATHIO M3/0kKeHbl B: Du3nyeckas U KOJUIOMAHAS XUMHS
[DneKTpoHHBIM pecypc] : MeTOH. yKa3aHUs K BBINOJIHEHHUIO JIAOOPAaTOpPHBIX padoT [ans OakanaBposB,
oOyuvaroruxcst mo HampasieHusiM: 35.03.03 "Arpoxumus u arpomouBoBeneHue”, 35.03.04 "Arpono-
mus", 35.03.05 "CapoBonctBo”, 35.03.07 "TexHonorus mMpoOU3BOACTBA CEIbCKOXO3SIICTBEHHON MpO-
nykuun'"] / FOxno-Ypaneckuii ['AY, UucTuTyT arposkonoruu ; coct. A. A. Kairanos. - Muacckoe:
HOxHo-Ypansckuit 'AY, 2016. - 85 c. : wi., Tadin. - C npui. - bubnumorp.: c. 83 (10 HasB.). - JJoctymn u3
JOoKaabHOM ceTtu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Jloctym u3 cerm MuTepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

OTBeT OIIEHUBACTCS OLIEHKON KaK «3a4TCHO» MJIU «HE 3a4TCHO».

Kputepun onienku otBeta (Tab1.) TOBOIATCS O CBEACHUS CTYACHTOB B Havase 3aHaTuil. OueHka
OOBSABISAETCS CTYICHTY HEIIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

IlIkana Kpurepun oneHuBanus

- CTYJIEHT TIOJIHO YCBOMJI y4eOHBIN MaTepua;

- TPOSIBJISIET HABBIKM aHAlM3a, O00OOIICHHS, KPUTUYECKOTO OCMBICICHUS U
BOCIIPUATHS HMH(POPMAIINH;

- Marepual U3JIOKEH T'PaMOTHO, B OIPEACICHHON JIOTMYECKON MOCie0Ba-
TEIHLHOCTH, TOYHO HCIIONB3YETCS TEPMUHOJIOTHS;

OreHKa «3a4TEHO» - MOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUS KOHKPET-
HBIMHU TIPUMEPAMH, IPUMEHSATHh UX B HOBOM CUTYallUH;

- MIPOAEMOHCTPHUPOBaHA CHOPMUPOBAHHOCTh U YCTOMYMBOCTH KOMIIETCHIINH,
YMEHHI 1 HABBIKOB;

- MOTYT OBITH JIOMYIICHBI OJIHA-JBE HETOUYHOCTH IPHU OCBEUICHUH BTOPOCTE-
TIEHHBIX BOIIPOCOB.

- HE PacKpHITO OCHOBHOE COZICpKAHKE YIeOHOTO Marepuaia;

- 0OHapy>XeHO HEe3HAHWE WJIM HETIOHWMaHHE OONbIIIEH, MM HanboJIee BaXXKHOM
4acTu y4eOHOTO Marepuana;

O1eHKa «HE 3a4T€HO» | - JOMYIICHBI OMIMOKU B ONpPEICIICHUH MOHATUH, IPH UCTIOIB30BAaHUH TEPMU-
HOJIOTHH, KOTOPLIC HC UCIIPABJICHBI IMOCJIC HCCKOJIBKUX HABOAAIINX BOIIPOCOB;

- He c(OPMHPOBAaHBI KOMIIETECHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHWS,
YMCHHS U HABBIKH.
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4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA JIs1 MPOBEIEHUS NMPOMEKYTOUYHOM
arrecTaluu

4.2.1. 3a4der ¢ OLIEHKON

3ader C OIeHKOU sABJseTCS (POPMOM OIIEHKH Ka4eCTBAa OCBOCHHUS 00YyJarolmMMCsi OCHOBHOM TIPO-
(beccronanbHON 00pa30BaTENBFHON MPOrpaMMBI IO paszjenaM JucuuIuivHbL. [lo pe3ynbTaram 3adera c
OLICHKOW 00Yy4Yaromemycsi BBICTABISIETCS «OTIMYHO», «XOPOIIO», «YyAOBIECTBOPUTEIBHO» WIH «HEYIO-
BJIETBOPUTEIILHO.

3a4yeT NPOBOJUTCA IO OKOHYAHUM YTEHUS JIEKUUI U BBINOJHEHUS JIAOOPATOPHBIX (IpaKTH4e-
CKUX) 3aHATUH. 3a4eT NMPUHUMACTCS MPENoJaBaTesIMH, MPOBOAMBIIUMH J1a0OpaTOpHbIEe (IIpaKTHYe-
CKH€) 3aHATHS, WM YUTAIOLMIMMM JICKIUU 10 AAHHOM IUCLUUIUIMHE. B cilydae OTCYTCTBHS BENYLIETO
IpenojaBaTess 3a4eT NMPUHUMAETCs MPENOoJaBaTeIeM, Ha3HAYEHHBIM DPACIOPSIKEHUEM 3aBENYIOLIETO
kadenpoit. C paspemieHus 3aBeayroniero kageapoi Ha 3a4eTe MOXKET MPUCYTCTBOBATh MPENOAABATENb
Kadeapel, TPUBJICUEHHBIH IS TIOMOIIX B IIPUEME 3a4eTa.

[IpucyrcTBue Ha 3adere mpenojgasatresell ¢ Ipyrux kagdeap 6€3 COOTBETCTBYIOILEIO pacrops-
KEHHUS PEKTOpa, MPOPEKTOpa MO yueOHOH M BoCIUTATEeNbHON paboTe, TUPEKTOpa HHCTUTYTA HE JIOIYyC-
KaeTcsl.

dopma npoBeneHus 3aueTa (YCTHBIM ompoc 1o OuieraM, MUCbMEHHas paboTa, TECTUPOBAHUE U
Ip.) onpeaesstoTcs kadeapoil 1 JOBOIATCS 10 CBEACHUS 00yYaroIUXcs B HaUajle CeMecTpa.

Jlna mpoBeneHusl ’K3aMeHa BEAYIIMM NpEenojaBaTellb HaKaHyHE MOJIy4aeT B JUPEKTOpare 3a-
YETHO-3K3aMEHAIMOHHYIO0 BEIOMOCTb, KOTOpPasi BO3BPAIACTCA B JUPEKTOPAT IOCIE OKOHYaHUS MEpO-
IPUATHS B IEHb IIPOBEACHMSI 3a4€Ta WX YTPOM CIIEAYIOLIETO JTHS.

Bo Bpems 3auera oOyuaronyecs MOTYT MOJIb30BaThCs ¢ pa3pelieHus BEAYIIEro npenogaBaTess
CIPAaBOYHON W HOPMATUBHOHN TUTEPATYPOH, APYTUMH TOCOOMSIMH U TEXHUYECKUMHU CPEICTBAMH.

Bpewmst moaroroBku orBera B ycTHOW (hopMe IpH caaue 3adera JOJKHO COCTABIATh HE MEHee
20 MuHYT (110 JKeJTaHHUI0 00YYaOIIErocsi OTBET MOXKET ObITh TOCpOUHBIM). Bpems orBera - He Oonee 10
MUHYT.

[IpenogaBarenio MpepoOCTaBIsAETCS MPaBO 33JaBaTh 00YYAIOIIUMCS JIOTIOTHUTEIBHBIE BOIPOCH
B PaMKax MPOrPaMMBbI IACLIHIIIINHBL.

3HaHUs, YMEHUS U HaBBIKA OOYYArOIIUXCS OMPEACISIOTCS OLEHKAMU «OTIUYHO», «XOPOILIO»,
«yIOBJICTBOPUTEIIbHO»,  «HEYIOBJIETBOPUTENbHO»,  KOTOpPblE  BBICTABIAIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIKKY 00y4aronierocs B IeHb 3K3aMeHa.

[IpenogaBaTteny HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh U TOYHOCTH BHE-
CEHMSI 3aIIUCEN 0 pe3ynbTaTax NPOMEXKYTOYHON aTTECTALUN B 3aUETHO-IK3aAMEHALMOHHYIO BETOMOCTb.

Ecnu oOyuaromuiics sSBWICSA HA 3a4eT M OTKA3aJICs OT MPOXOXKJIEHHs aTTECTallUM B CBSI3U C He-
MIOATOTOBJIEHHOCTBIO, TO B 3aU€THO-7K3aMEHALIMOHHYIO BEIOMOCTb €MY BBICTABIISIETCS OLIEHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-9K3aMEHALIMOHHOM BEIOMOCTH CIIOBAaMH «HE SIBUJICS».

Hapymienre QUCHMIUIMHBL, CIUCHIBAaHHME, UCIOIb30BAHNE O0YYAIOIUMUCS HEPA3PELICHHBIX IIe-
YaTHBIX U PYKOITUCHBIX MAaTepHUajoB, MOOUJIBHBIX TE€IE(POHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOMIIb-
I0TE€POB, HOYTOYKOB M JPYTUX BUAOB JUYHOM KOMMYHHMKAIlMOHHON U KOMIIBIOTEPHOM TEXHUKHU BO Bpe-
Ms 3aueTa 3arpenieHo. B ciydae HapylieHus 3Toro TpeGoBaHuUs MpernojaBareNb 00sA3aH yAaIUTh 00y-
YaroIIerocs U3 ayAUTOPUH U IPOCTAaBUTh €MY B BEJOMOCTH OLIEHKY «HE 3a4TCHO».

OOyuaroumMcesi, He COABIIMM 3a4eT B YCTaHOBJICHHBIC CPOKH IO YBAXUTEIHHON MpPUYMHE, HH-
IUBUAYaJIbHBIE CPOKU IIPOBEICHUS 3a4€Ta ONpEACIAoTCA JupekTopoM MHCTUTYyTA.

OOyuaroniuecs, UMEIOIINE aKaJIEMHUUECKYIO 33J0JDKEHHOCTh, CAAI0T 3a4eT B CPOKH, OIpeeisie-
Mble YHHMBepcuTeToM. MHpOpManus o JTMKBUAALUY 3310JKEHHOCTH OTMEYAeTCsl B 9K3aMEHAILMOHHOM
JIUCTE.

Jomnyckaercs ¢ paspenieHus aupexkropa MHcTUTyTa M AOCpOYHas clada 3a4era ¢ 3alMChbio pe-
3yJlbTAaTOB B 3K3aMEHALMOHHBIN JIUCT.

WMuBanuapl 1 1uua ¢ OrpaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsl MOTYT CAABAaTh 3a4€THI B CPO-
KM, YCTAHOBJICHHBIC WHMBHYaJIbHBIM Y4eOHBIM IUTaHOM. VIHBanupl M JIMIA C OrpaHUYEHHBIMH BO3-
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MOKHOCTAMMU 3J0POBbs, UMCIOIINUC HAPYIICHUS OMOPHO-ABUIATCIBLHOIO aIlrapara, JOIMyCKAarTCA Ha aT-

TE€CTALlMOHHBIE UCIIBITAHUS B COIPOBOKIEHUH ACCUCTEHTOB-COITPOBOKIAIOIIHX.
[Ipouenypa mpoBeaeHUST TPOMEKYTOUHOM aTTecTaluu Ui 0coObIX ciydaeB u3loxkeHa B «llo-

JOXKEHUH O TEKYyLIEM KOHTPOJE YCHEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTallMM OO0YyYaroluXcs IO
OIIOII 6akanaBpuara, cnenuanutera u Maructparypbl» ®I'BOY BO 0xHo-Ypanbckuit TAY (KOVp-
I'AY-I1-05-97/04-22 ot 30.08.2022 r.).

Ne OLeHOYHBIE CPEJCTBA Kox u HaumMeHnoBanue
TunoBble KOHTPOIBHLIE 3aJaHUS U (UIIK) MHBIE MAaTEPUAIIBI, HEOOXO- HHAUKATOpa KOMIIC-
JMMBIC JUTSL OIICHKH 3HAHUM, yMEHU, HABBIKOB U (WJIM) OIBITA JICs- TCHIIMH
TEITHLHOCTH, XapaKTePU3YIOIMNUX CHOPMUPOBAHHOCTHh KOMIIETCHITHI B
MPOIIECCE OCBOCHUS TUCHUTTNHBI
1. 1. TIpeamert u 3amaun GuznuecKo XUMHH. POJIb OTEYECTBEHHBIX yUe- N-1ormk-1
HBIX B pa3BUTHH (PU3NYECKON M KOJUIOMAHON XuMHHU. 3HaueHue (pusu- | Mcrnonb3yer OCHOB-
YEeCKOM M KOJUIOMTHONW XHUMHHU B OHOJIOTMYECKOW M CEJIbCKOXO3SM- | Hble 3aKOHBI €CTe-
CTBEHHOM HayKax. CTBEHHOHAYUYHBIX

2. ArperatHble COCTOSIHHMSI BEHIECTBA. XapaKTepHUCTHUKA TBEPAOTO U
XKuakoro cocrosinus. Ilonarue o nnasme.

3. 3akoHbI UAcAIbHBIX Ta30B. 3akoH boilst-Mapuotra, I'eit-JIroccaka,
ABorazipo. MonexkyJsspHO-KMHETHUECKask TEOPUS Ta30B.

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

5. Ilpenmet tepmoauHamMuku. OCHOBHbIE TEPMOAMHAMUYECKHE TTOHS-
TUS: TEIUIOTa, paboTa, Teno, cucrema, cpeaa, (asa, mapamerpsl, Ipo-
uecc. IlepBoe Hauano TepMOAMHAMUKH.

6. 3akoH I'ecca u ciencTBUs, BBITEKAalOmIMe W3 Hero. IloHsTHE DH-
Tanbnuu. Berumciienune TemnoBbiX 3((EKTOB peakuuil Mo TerioTaM
00pa3oBaHMs U CTOPAHUS BELIECTB.

7. Btopoil U TpeTuil 3aKOH TEPMOAMHAMHUKU. DHTponus. [ToTeHuman
I'n66ca u HapaBIEHHOCTh XUMHUECKUX peakuuid. [Ipumenenue 3ako-
HOB TEPMOJIMHAMMKH K JKUBBIM OpraHHU3MaM.

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

10. Karanu3 u ero 31auenrie. OCHOBHbBIEC MPUHIUIIBI KaTain3a (y4acTue
KaTajanu3aTopa B XMMUYECKON peaKlMM, CHI)KEHNUE SHEPTUH aKTUBALUU
U U30UPATEeNbHOCTh JNEUCTBUS). [ OMOTCHHBIM M TETEPOreHHBIM KaTa-
3. DepMEeHTATUBHBIN KaTallu3, €ro 0OCOOCHHOCTH M 3HaueHHe B OHO-
JIOTUYECKUX IpoIleccax.

11. CnoxHble peakuuu, UX pa3sHOBUIHOCTH. DOTOXMMMUECKHE pEaK-
uuu. CHHTE3 OpPraHMYECKOro BEIIECTBA PACTEHUSMHU IOJ JIEHCTBUEM
xjopoduia. 3HaueHne PoTocuHTE3A.

12. Xumunueckoe paBHOBecHe. JIMHAMMUYECKUH XapaKTep PaBHOBECHS.
3akoH JelcTByronMx macc. KoHCTaHTa XMMHUYECKOrO PaBHOBECHUS, €€
cBs3b ¢ moreHuanoM ['n66ca. CMemeHne XMMHUYECKOTO paBHOBECHS,
npuniun Jle-llarenbe.

13. PactBopsl. CriocoObl BeIpaskeHUsI cOCTaBa pacTBOpoB. Dusnueckas
U XMMHUYECKas TEOPUHU PaCTBOPOB.

14. KonnuratuBHbIE CBOMCTBa pacTBOPOB. 3akoHbl Payss. Ilonnkenue
JABJICHUs] HACBIIIEHHOIO Mapa pacTBOpUTENs HaJ pacTtBopoM. Kpuo-

TUCIUTIIAH TSI pe-
LIEHUsI CTaHJIAPTHBIX
3agady B oOJjlacTh ar-
POJKOJIOTUH,  arpo-
XUMHUU W arpornoyBo-
BEJICHUS C MPUMEHE-
HHEM HHPOPMAITMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI
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CKOMHUs. DOYIUTHOCKOIIHS.

15. Ocmoc. OcMoTHYECKOE JaBlIeHUE pa30aBlIeHHBIX PACTBOPOB. 3aKOH
BanTt-T'odda. bruonornueckue mporeccsl 1 0cMocC.

16. Teopust 351eKTpOIUTHYECKON auccouuanuu AppeHuyca. PacTBopbl
AJIEKTPOJIIUTOB U HE-3JEKTPOIUTOB. Criabble U CUIIbHBIE AJIEKTPOJIUTHL.
IIpoueccel conpBaTanuu (rugparanuu). CTeneHb U KOHCTAHTA JIUCCO-
[[MAIUH, UX 3aBUCUMOCTb OT KOHILIEHTPAIIMH U TEMIEPaTypPhl.

17. Teopust cuibHBIX 31eKTponuToB JleGast u X1okkens. AKTUBHOCTbD,
KO3 PHUIMEHT aKTUBHOCTH, HOHHASI CHJIa PACTBOPA.

18. IIpumenumoctsb 3akoHOB Payns u Bant-I'odda k pactBopam aiiek-
TponuToB. M30TOHMUYECKN KOAPDUITUESHT.

19. Bona. MoHHOE nmpou3BeieHUE BOIbI, €70 3aBUCUMOCTb OT TEMIIEpa-
Typbl. Bonopoassiii u ruapoxcunbHbiil nokasarenu (pH u pOH). Ko-
JUYECTBEHHOE OMNpefielieHne KUCIOTHOCTU BOJHBIX pacTBOpoB. IloHs-
tue pH u pK. Beraucienne pH cuIbHBIX U C1a0bIX KHCIOT, OCHOBaHHIA
Y TUJPOJIU3YIOLIUXCS COJICH.

20. BydepHble cucTeMbl, UX COCTaB U MexaHU3M neicTBus. Pacuer pH
OydepHbix cuctem. bydepHas eMKOCTh, BIMSHUE HAa HEE Pa3TUIHBIX
(dakTopoB. buonornueckoe 3HaueHHE OY(HEPHBIX CHCTEM.

21. DnekTpuyeckass MPOBOAUMOCTb PACTBOPOB AJIEKTPOIUTOB. [Ipo-
BOJHMKH IIEPBOTO U BTOPOrO poAa. Y AeibHas 3JIEKTPUUYECKas MPOBO-
JIUMOCTb; 3aBUCUMOCTb OT pa30OaBieHus. MomsipHasi ayeKTpudecKas
POBOJIUMOCTh. 3aKOoH paz0aBienus OcrtBanbia. [IoJBMKHOCTE HOHOB,
CKOpPOCTh MX ABMXeHHU. [IpakTHueckoe npuMeHeHue NpoBOIUMOCTH.
22. JIBOMHOMN 3IEKTPUYECKUMN CIIOM M €ro CTpOeHHE. DJIEKTPOAbI IMep-
BOro U BTOpOro poaa. CTaHgapTHBIN 3JIEKTPOAHBIN MOTEHIUAI. Y paB-
HeHue HepHcra. MIHIuKaTtopHble, CTaHAApPTHBIE U 3JIEKTPOJIbl CpaBHE-
Hus. [loTeHnmomerpuueckoe onpezeeHue HOHOB B pacTBOpax.

23. T'anpBannueckue 3neMeHThl. OOpaTUMBbIE U HEOOpAaTUMBbIEC HJIEMEH-
Tbl. DJIC ranbBaHMYECKHUX 3JIeMEHTOB. KOHIIEHTpallMOHHbBIE 3JIEMEHTHI.
24. TloBepXHOCTHBIC SBJICHHS Ha TpaHULEe pasnena ¢a3. Ancopouus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousndeckas U XUMHUUECKas aJl-
copoumst. M3zotepmbl ancopOumu. AncopOuus u ee OHONOrHmuecKoe
3HAuYEHUE.

25. AncopOuust Ha TpaHuUIe «TBEPOE TeIo - ra3». Teopun agcopOIuu,
ypaBHeHue Jlenrmiopa u @peiHanuxa.

26. AncopOuusi Ha TpaHUIIE «TBEPAOE TEJIO — PacTBOp». MoJeKymsip-
Hasi 1 oOmeHHas aacopOuus. Monutsl. [IoBepXHOCTHO-aKTUBHBIE U T10-
BEPXHOCTHO-HEAKTUBHbIE BellecTBa. [lOBEPXHOCTHOE HATSDKEHUE U
cMmaunBaHue. Poinb agcopOuuy B mpUpoie U TEXHUKE.

27. O6mas xapakTepuCcTUKa IUCIepCHBIX cucteM. Mx kimaccupukanus
U PacIpoCTpaHEHUE B IPUPO/IE.

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

29. MunemisipHas TeOpusl CTPOCHMSI KOJUIOMIHON YaCTUIIBI.

30. MoJieKyJISIpHO-KUHETUYECKUE CBOMCTBA KOJUIOMJHBIX  CHCTEM.
BbpoynoBckoe nBuxenue. OcmoTuueckoe naBiaeHue. CeauMeHTaus.
Bsaskocts.

31. Ouncrka KOJUIOMIOHBIX PacTBOPOB METOJAaMU [UalN3a, YJIbTpa-
bunabTpanuy, 3IEKTPOAUATIN3A U IIEKTPOYIbTpadUIbTPALIUH.

32. Ontuueckre CBOMCTBAa KOJUIOMAHBIX cucTteM. (CBeTopaccesHue.
Oddextr Tungans. YIpTpaMUKPOCKONMMYECKHE U HE(DETOMETPUICCKIE
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UCCIIEIOBaHUSI.

33. DIeKTPOKMHETUYECKUE SIBJICHUSI KOJUIOMAHBIX cHUcTeM. J[3eTTa-
MOTEHIINAJ.

34. KuHetnueckass M arperaTMBHas yCTOMYMBOCTb KOJUIOWJHBIX CH-
crem. Koarymnsmusa u ¢dakropsl, ee BbizbiBatomue. [IpaBuna [ymbie-
I'apau. Ilopor koarymsanuu. B3aumuas koarynauus. CtapeHue 30iei u
nenTu3anus. 3allUTHOE ACWCTBUE MOJIEKYJISIPHBIX aJCOPOUPYIOMIUX
CJIOEB.

35. Xapakrepucrtuka pactBopoB BMC. Dnexkrpuueckue, MONIEKYISIPHO-
KUHETUYECKHE U ONTHYECKHUE cBoicTBa pactBopoB BMC. M303nexkTpu-
yeckasg Touka. Bsskocts. HaOyxanue. BricanmuBanme. Koanepsarus.
Oo6parumocts BMC.

36. OOmiast XapakTepUCTUKa MUKPOTETEPOTEHHBIX CHCTeM. A3p030IH,
CYCIIEH3HH, YMYJIbCUH, NTEHBI.

[IIkama 1 KpUTEpUHU OIICHUBAHUS OTBETA 00YUAIOIErocs MPeCTaBICHBI B TAOIHUIIE.

Ixana Kpurtepun oueHnBanns
Ouerka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOC U TIIyOOKOE SIEaHI/Ie MIPOTrpaMMHOTO MaTe-
(oTHYHO) pI/IaJIa,v YCBOECHUE O(\:'HOBHOI/I U JOIOJIHUTEIbHON JIUTEPATYPHl, PEKOMEHIO-
BaHHOW MPOTPaMMON AUCIUIUIMHBI, TPABUILHOE PEIICHUE 3a1a4H.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHalia, YCBOEHHE OCHOBHOM JIUTEpaTy-
Onenka 4 pBI, PEKOMEHIOBAaHHOW B TIPOTpaMMe, HATMUHE MaJIO3HAYNTEIBHBIX OITHOO0K
(xopor1o) B pELIEHUU 3a7a4i, WJIK HEJTOCTATOUYHO MOJTHOE PACKPBITUE COACPKAaHUE 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-
(YIIOBJIETBOPUTEIHHO)
IICHWU 3ada4Hu.
Orenka 2 nmpoOembl B 3HAHHUSIX OCHOBHOT'O MPOTPAMMHOIO MaTepuaja, MPUHIIUITHATb-
(HeyIOBJIETBOPHUTEIHHO) | HbIE OIIMOKH ITPH OTBETE HA BONPOCHI U B PEIICHUH 33/1a4H.

4.2.2. Ox3ameH
DK3aMeH He MPeyCMOTPEH YUeOHBIM IJIAHOM

4.2.3. KypcoBas paboTta / KypCOBOM MPOEKT

KypcoBast pabora / KypcoBOH MpPOEKT HE  MPeIyCMOTPEHBI

IIJTaHOM
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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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