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1

IInanupyemsie pe3ybTaTbl 00y4eHHs 10 AUCHHUILINHE,

COOTHEeCEeHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamu ocsoeHus OIIOIT

1.1.

He.]'lb H 3aJa4YH1 JUCHUIIJIMHbI

bakanaBp mo HanpaBieHuto moarotoBku 35.03.04 ArpoHoMus TOJKEH OBITH MOATOTOBJICH K pe-

MICHUIO 3aga4

npodeccrnoHanbHON

ACATCIIBHOCTH

CJEeYIOIINX

TEXHOJOTMYECKOM, KAK OCHOBHOM M OpTraHU3allMOHHO-YITPABICHUYECKOM.

THUIIOB:

MPONU3BOACTBCHHO-

Heab AucuunIMHbl — cOPMUPOBATH Y 00yUAIOMINXCS 3HAHUS, YMEHUSI U HaBBIKM HEOOXOMMBbIE

IUISL IOCTIEAYIOIEl IOArOTOBKH OakaaBpa, ClIOCOOHOTO K A(P(PEKTUBHOMY PEIICHUIO MPAKTUYECKUX 3aa4
CEIbCKOXO035HCTBEHHOTO MIPOM3BOCTBA, @ TAKXKE CIIOCOOCTBYIONIMX JabHEHIIEMY Pa3BUTHIO TUYHOCTH.

3agauu TMCHMILIHHBI:

— U3YYUTh 3aKOHOMEPHOCTU (PU3MKO-XUMHUYECKUX MPOILIECCOB, MPOUCXOAALINX B TMOYBE M JKUBBIX

OpraHu3Max;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUSI;

— O3HAKOMMUTBCSA C annaparypord U MeToAaMu (PU3HUECKO-XUMUYECKOTO HCCIIEeIOBAaHUS, UCIIONIb3Y-

€MBIX JUIsl aHAJIW3a TIOYB U Ka4eCTBa CEJIbCKOXO35IMCTBEHHON MPOIYKIINH;
— OBJIQZIETh METO/IaMU pelIeHusl (U3NKO-XMMHUYECKUX 3aau.

1.2.

KOMI’[eTeHIII/II/I N HHAUKATOPbI UX JOCTHKEHMI

OIIK-1. Criocob6eH pemniaTh TUTIOBBIC 3a7a9u MPOGECCUOHATHHOM IEATeTLHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MAaTCMATUUYCCKUX U CCTCCTBCHHLIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_II/IOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHH.

Koz 1 HauMeHOBaHue ®opmupyembie 3VH
HUHAWKATOpa NOCTUKCHUA
KOMIICTCHIINN 3HAHUS YMEHUS HaBBIKU
OOyuarormuiicst  moipkeH | OOydaroniicss  moipkeH | OOydaromuiicst  J10J1-
3HATH: YMETB: JKECH BJIAJICTh:
OCHOBHBIE€ 3aKOHBI €CTe- | UCIIOJIb30BaThb OCHOBHBIE | HABBIKAMU
N-1omnk-1 CTBCHHOHAYYHBIX TUCIHU- | 3aKOHBl W TIOHATHS €CTe- | MPOBEIEHUsT  (PU3UKO-
Hcnonb3yeT OCHOBHBIE | IJIMH, SBJICHUHA W MPO- | CTBEHHOHAYYHBIX JUCIH- | XAMHUYECKUX METOJIOB
3aKOHBI  €CTECTBEHHO- | IIECCOB, B TOM YHCJE | ILIMH B MpO(eccHoHallb- | UCCICOBAHUA TIOYB H
HAay4YHBIX  JUCITUIUIMH | IPOIECChl  00pa30BaHUs | HOM JIEITEIBHOCTHC TMpPH- | CETBCKOXO035HCTBEHHON
JUISS  pEIICHUs CTaH- | paCTBOPOB, WX CBOWCTBA | MEHEHHEM HH(MOPMALMOH- | MIPOTYKIIUU —
JIapTHBIX 3a7a4 B 00J71a- | © OCOOEHHOCTH MpOTe- | HO-KOMMYHHKAIIMOHHBIX (b1.0.40-H.1)
CTH arpOHOMHH C TIPH- | KAIONMX B HUX PEaKIWii; | TCXHOIOTUH,  OMPE/ICIISTh
MEHEHUEM HH(OpMa- | TOBEPXHOCTHBIC SIBIIEHUS | CYLIHOCTh (usuxo-
IIMOHHO- U CBOMCTBA MOBEPXHOCT- | XUMUYCCKUX  IPOLIECCOB,
KOMMYHHKAIIMOHHBIX HBIX CJIOCB; YCJIOBHS Cy- | IIPOMCXOIAINIMX B ITOYBC U
TEXHOJIOTUHN IIECTBOBAaHUA  JHUCIHEpC- | PaCTCHUH; HMCIIOJIb30BATh
HBIX CHCTEM U ()aKTOPOB, | CBOKCTBA XMMHYECKUX
BIMSIOIIMX HA YCTONYM- | BEMIECTB B J1aOOpaTOpHOM
BOCTh TAaKMX CHCTEM— | ¥ IIPOM3BOICTBEHHOM
(51.0.40-3.1) npaktuke— (61.0.40-Y.1)
2 MecTto nucuumianHbl B cTpykrype OITOII

Huctummaa «Xumus (u3ndeckass U KOJUIOMIHAS» OTHOCUTCS K 00S3aTeNbHON 4acTH OCHOBHOM
npodecCuoHAIBHONW 00pa30BaTEIbHON MPOTPaMMEBI OaKaiaBpHuaTa.




3 O0béM IMCcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM THUCHUIUIMHBI cocTaBisgeT 3 3aueTHRIX equHuibl (3ET), 108 akagemMuuyecknx dacos (majiee
yacoB). [lucuumninuna uzyyaercs:

— ouHas (opma oOydeHus B 3 ceMecTpe;

— 3aouHas ¢opMa Ha 2 Kypce.

3.1 Pacnpenenenune o6beMa JTUCHUIIMHBI 10 BUIaM y4eOHOi#i padoThI

KosnuecTBo yacoB
Bun yuebHoit paboTbl oudHas Gopma 3ao4Has popma
o0yueHHS o0yueHHs

KonTtakTHasi pa6ora (Bcero), 4 14

B TOM YHCJIe MPAKTHYECKAs MOJIT0TOBKA

Jlexmuu (JI) 14 6
JlaGopatopusbie 3ansartus (JI3) 28 8
[Ipaktrueckue 3ansatus (113) - -
CamocrosiTejibHasi padora ooyuaromuxcsi (CP) 66 90
KonTtpoJs - 4
Hroro 108 108

3.2 PacnpenesieHne y4e0HOI0 BpeMeHH 10 pa3aejiaM H TeMaM

Ounas popma o0yueHust

B TOM YHUCIIC
KOHTAaKTHas pa60Ta Cé;
No Bcero S
HaI/IMCHOBaHI/IC PasaciioB U TCM =
TEMBI JacoB CP e
JI JI3 I13 )
N
1 2 3 4 5 6 7 8
Paznen 1. Pusnueckas XumMus
1.1. | BBenenue 11 1 4 - 6 X
1.2. | ArperaTHble COCTOSIHMSI BELLIECTBA 6 - - - 6 X
1.3. | Xumuueckasi TepMOJMHAMUKA U TEPMOXHUMHUS 11 1 4 - 6 X
1.4. | XumMnueckas KHUHETHUKA U KaTaInu3 12 2 4 - 6 X
1.5. | PacTBOpBI 2JIEKTPOJIUTOB M HEDJICKTPOJIUTOB 10 2 2 — 6 X
1.6. | DAEKTPOXUMHUUYECKHE MPOLECCHI 10 2 2 — 6 X
Paznen 2. Kommonanas xuMus
2.1. | IloBepxHOCTHBIC IBJICHHI. AICOPOIIHS 12 2 4 — 6 X
Kommonauelie cucTeMbl 1 METOIBI OJIYYECHUS JTHO-
2.2. g A Y 9 1 21 - | 6| x
(hOOHBIX KOJUTOMIOB
Y CTONYMBOCTE U KOATYJISLUSA JIMO(DOOHBIX KOJIJIOU-
2.3. M b 9 1 21 - | 6| x
OB
2.4. | MuUKpOreTepOoreHHbI€ CUCTEMBI 7 1 - - 6 X
PacTBOpEI BEICOKOMOJIEKYIISIPHBIX COSTMHEHUH
2.5. p yp a 11 1 41 - | 6] x
(pactBopel BMC)

KonTpomb X X X X X X
HToro 108 14 28 66
3aounas popMma 00ydeHU
No Bcero B TOM 4HCIIE o~ o

HaumeHnoBanue pasziesna u TeMbI 2 T &
TEMBI 4yacoB KOHTaKTHas pa60Ta |




CP
JI JI3 | 1I3
Pazgen 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 | XuMHuecKasi KHHETHKA U KaTalu3 11 1 2 - 8 X
1.5 | PacTBOpHI 2JIEKTPOITUTOB U HEIJIEKTPOJIUTOB 10 1 1 - 8 X
1.6 | DIeKTpOXUMUYECKHE MTPOLIECCHI 9 - 1 - 8 X
Paznen 2. Kommonanas XxumMus
2.1 | IloBepXHOCTHBIE SIBICHUS. AJCOPOIHS 9 1 - - 8 X
Komnnounansie cucteMbl 1 METO/IBI MOTYYESHHUS
2.2 A AR TOTY 11 1| 2] -] 8 X
110()OOHBIX KOJUIOHJIOB
Y CTOWYUBOCTD U KOATYJISIIIHS THOPOOHBIX KOJIJIO-
2.3 Y ¢ 9 1 | -] - 8 X
UJI0B
2.4 | MukporereporeHHble CHCTEMBI 9 - - - 9 X
PacTBOpBI BBICOKOMOIEKYISPHBIX COETNHEHUN
2.5 P P A | - |2]-109 X
(pactBopel BMC)
KonTposb 4 X X X X 4
OObmast TpyA0eMKOCTh 108 6 8 - 90 4
4 CTpyKTypa U coaep:kaHMe TUCIUIUIHHBI, BKJIOYAIOIIee MPAKTHYECKYIO OATOTOBKY

[IpakTHyeckast MOATOTOBKA MPH peaju3alli y4eOHBIX MPEAMETOB, KypCOB, AUCUUIUIUH (MOJIY-
Jiel) OpraHu3yeTcsl MyTeM MPOBEACHUS MPAKTHUYECKUX 3aHATHH, MPAKTUKYMOB, JIAOOpAaTOPHBIX padoOT U
MHBIX aHAJOTHYHBIX BUIOB yU4eOHOU NEATENbHOCTH, IPEAyCMAaTPUBAIOIINX YYacTHEe 00yJaromuXcs B BbI-
MTOJTHEHUH OTJEIBHBIX AJIEMEHTOB paloT, CBSI3aHHBIX ¢ OyayIiel mpodecCHOHAIBHON e TEThHOCTBIO.

HpaKTI/I‘IeCKa}I IIOATOTOBKA MOXKECT BKJIKOUATH B C€6$I OTACIIbHBIC 3aHATHUSA JICKIHIUOHHOT'O THUIIA, KO-
TOpBIC TIPEAYCMATPUBAIOT Tepenady ydeOHoH mHbopMaruu oOyJaronuMcs, HE0OOX0IUMON TSI TOCIe-
JYIOLIETO BBIMOJIHEHUS paboT, CBA3aHHBIX ¢ OyAyIIel MpoQecCunoHaIbHOM NesTeTbHOCTHIO.

PexomenayeMbIii 00beM MPAKTUUECKOW TOJATOTOBKH (B MPOIEHTAaX OT KOJIMYECTBA YacOB KOH-
TaKTHOU pa0OThI) I MUCIHUILINH, PEATH3YOIINX:

- yauBepcanbhbie komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;
- npo¢eccronansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Copep:xkanue TUCHUNIMHBI

Pasznea 1. ®uznyeckas XuMus
1.1 BBenenune

Bo3HukHOBeHHE (QU3MYECKOW M KOJJIOMIHOM XHMHUU KaK CaMOCTOATEIbHBIX JUCIMILIUH.
M.B. JIOMOHOCOB — OCHOBOMOJIOKHHUK (PU3MUECKOW XUMUHU. POJIb OTEUECTBEHHBIX YUYCHBIX B Pa3BUTUHU
¢dbuzmveckoil u KoyutonaHoU xuMuu. [IpeameT dpuzndeckoi 1 KOJTTONMIHONW XUMUHU. 3HaUueHue (Pu3ndecKkomn
Y KOJUTOUTHOW XUMUH B OMOJIOTUYECKON U CEITbCKOXO03SHCTBEHHON HAyKaX.

1.2 ArperaTHble COCTOSIHMSI BellleCTBa

CocrosiHusT BemiecTBa: razoo0Opa3Hoe, JKHUIKOE, TBepaoe, IazMa. ['a3000pa3HOE COCTOSHUE.
3aKOHbI HMJCATBHBIX Ta30B. YPAaBHEHUWE COCTOSIHUS HJCAJbHOrO Tra3a, KUHETUYeCKas TEeopHsl Tra3oB
PeanbHrble ra3ebl.




1.3 Xumuyeckasi TepMOANHAMHUKA U TEPMOXHUMHA

Kraccuueckast u ctaTucTudeckas TepmMoanHamMuka. CucTemMa u BHEIIHSs cpena. DHeprusi. Pabora
U TEIUIOTa Kak cnocoObl mepenaun sHeprun. DyHkims coctosHus. Ilapamerpsl cocrosHus. Peakuuu
obOpazoBanus. TermmoBoit 3QPeKT XUMUIECKON peakiuu. DHTAIbNH. 3aKoH ['ecca u CIIeCTBUS U3 HETO.
Bropoe Hauano tepMmoanHamMuKHU. TpeTbe Havano TepMoauHaMuku. CBOOOHAS SHEPTUS M HAIPaBJICHUE
XUMHYECKUX PEAKIUM.

1.4 XuMunueckas KHHETHKA M KATAJIN3

CKopoCTh XUMHYECKHX peakuuil. CpeiHsis U MrHOBEHHas CKOPOCTh XHMHYECKOW pEaKIIHH.
KoncTtaHTa CKOpOCTM XHMMHUYECKOW peakiuu. BiusgHue KOHUEHTpAallMM Ha CKOPOCTh pPEakKIu.
Omnpenenenre KOHCTAHT CKOPOCTEN peakluuid. BiusHue TemnepaTypsl Ha CKOPOCTh peakluu. Y paBHEHHE
Appenunyca. DHeprusi aktupaiuu. Katanus v ero 3HayeHue B COBPEMEHHOW XUMHUYECKOW TEXHOJOTHH U
Ounonorndeckux mpoieccax. Kiaccupukanusi KaTaIUTUYECKUX MporieccoB. DepMEeHTATUBHBIN KaTallu3,
€ro O0coOeHHOCTH M 3HayeHHWe B Ouosnornyeckux rmpoueccax. DoToXuMUUEeCKHe pPEeaKIHH.
@DOTOXMMUYECKUE, TEMHOBbIE WM paAHAllMOHHO-XUMHUYecKkne peakuuu. CKopocTh (POTOXUMUYECKUX
peaknuii. CUHTE3 OpPraHWYECKOTO BEIIECTBA PACTCHHSIMHU TOJ JEWCTBHEM XJopoduiuia Kak
ceHcuOmnu3aTopa. 3HadeHHe (HOTOCHHTE3a. XHUMHYECKOE paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, ycTOMUMBOE, XMMHUYECKOE pPAaBHOBECHE U HM3MEHEHHE TEPMOJUHAMUYECKHX (YHKIUH.
JIluHaMU4YeCcKUil XapakTep paBHOBeCHs. BilMsgHME BHEIIHMX YCIOBUM Ha paBHOBecue, npuHuun Jle-
[Ilarense. 3akoH AEHCTBYOMMX Macc. KOHCTaHTa XMMHUYECKOrO0 paBHOBECHUS U CBS3b €€ C U3MEHEHUEM
CBOOOHOM 3HEPTUH.

1.5 PacTBOpBI 2JIEKTPOJIUTOB U HEIIEKTPOJIUTOB

PazbaBnennsie pactBopbl. KosumdratuBhbele cBoiicTBa pacTBOpoB. [loHmkeHHe aBieHUS
HACBILIEHHOTO Mapa pacTBOPUTENS Hal pacTBopoM. TemmepaTypa 3amep3aHusi pa30aBiIeHHBIX PaCTBOPOB.
Kpunockonust. 3akonsl Payna. TemnepaTypa kureHus pa30aBICHHBIX PacTBOPOB. DOYIITHOCKOMHMSL.
OcMmoc. OcMmoTHdeckoe maBieHUE pa30aBiIeHHBIX pacTBopoB. 3akoH Bant T'odda. buomormueckue
mpoueccel U ocMoc. BOo3HMKHOBEHME HMOHOB B pacTBopax. llpomeccsl cosbBatauuu (rujgparanun).
Pa3Butne Teopuu CHIBHBIX AJIEKTPOJIUTOB B padorax Jlebas m Xiokkemns. AKTUBHOCTh, KOA(hOHUIIMEHT
aKTUBHOCTH, MOHHas cuja pacTBopa. Pa3BuTue MOHATUS KUCIOTHI M OcHOBaHus. Teopus bpeHcrena,
KHCIIOTHO-OCHOBHBIE Mapbl. Cuila KUCIOT U ocHoBaHUil. KonnyecTBeHHOE ompezeneHue KUCIOTHOCTH
BoiHBIX pacTtBopoB. Ilonstue pH u pK. Pacuer pH kucnbix u menounsix pactBopoB. bydepnbie
CHUCTEMBI, IX COCTaB M MexaHu3M jeiicTBusa. Pacuer pH OydepHbix cucrem. bydepHas eMKoCTh, BIUsSHUC
Ha Hee pa3IMyHbIX (PAaKTOPOB. DJIEKTPUUECKasi MPOBOAMMOCTb PACTBOPOB AIEKTPOIUTOB. [IpoBOIHUKH
MepBOTO M BTOpOro poja. IlpumeHeHne 3akoHa NEHWCTBYIOIMIMX MAacC, K CIa0bIM 3JIEKTPOJIUTaM. 3aKOH
pa3baBnenus OctBanbaa. IloABMKHOCTE HMOHOB. MeTOIBI M METOJUKU HCCIEAOBAaHHUS (PHU3UKO-
XUMHUYECKUX CBOWCTB pacTBOpoB. OrmpenerneHrne CTENEHU W KOHCTAHTHl JUCCOLHUAIUU  CIa0bIX
anekTposnnToB. Konaykromerpudyeckoe TUTpoBaHue. [IpuMeHEHHE 3JIEKTPUYECKON MPOBOJUMOCTU IS
OTIpe/ieNICHUs BIa’KHOCTH CEIbCKOXO035HCTBEHHBIX MPOAYKTOB, IMHAMUKU COJIEBOTO peXUMa IOYB.

1.6 DnexkTpoXHMHYECKHE NPOLECCHI

JIBOIHOM ANEKTPUYECKUN CIIOM W ero cTpoeHue. [ampBaHmueckue anemMeHTh. OOpaTUMble U
HeoOpaTuMble 37eMeHTHl. YpaBHeHue HepHcra. Dnextpomnbie moreHimansl u DJ[C raibBaHUYECKUX
3jeMeHTOB. HopmanbpHbI  (CTaHAAPTHBIM) MOTEHIMAA. BoIopoaHblii 3JIEKTpOA. DIIEKTPOIbI
WHJIMKaTOpHBIE (MU3MEPUTENIbHBIC) U BCIIOMOTraTeIbHbIE (CpaBHEHUS ). VI3MepeHue 3JIeKTPOABUKYIIINX CUJI.
[ToTennmomeTpudeckoe ompeaerneHue HOHOB B pacTBopax. [uddysnonHsie moteHmmanbl. MeToabl
ycTpaneHus: 1uPy3rnoHHBIX MOTEHIHATOB. OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIC JJIEKTPOILI U IICTH.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIM MOTEHIUAN MOYB; €ro u3mepeHue. [loTeHnmoMeTpuueckuii MeTo
ompenenenuss pH. CrexnsHHBIM 31ekTpoy ¢ BogopoaHoi  ¢ynkuumeil. [loTeHumomerpuyeckoe
tuTpoBanue. OrmpeneieHne OKHCIUTEIbHO-BOCCTAHOBUTEIPHOTO TOTEHIMAA B  OHWOJOTHYECKUX
CHCTEeMaXx.

Pasznea 2. Kosstonanas xumus



2.1 [loBepXHOCTHBIE ABJIEHUS. ATcOpPOIMS

N3otepmel ancopOrnn. Ouszndeckas ¥ XUMUYECKas aacopOrus. AacopOIus Ha TpaHUIe TBEPIOE
teno — ra3. Teopust agcop6umu, Ypasuenue Jlenrmiopa u @pelinanuxa. AncopOuus Ha TpaHHIIe TBEPIOE
Teno — pactBop. OpueHTauus IUQUIBHBIX MOJIEKYJ] Ha TIOBEPXHOCTH ajcopOeHTa. AncopOuus
anektponutoB. IlpaBunma ®asuca — IleckoBa. OOmenHass ancopOuusi. YpaBHeHue Hukomabckoro.
Ancopbuust 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 MOJTyYeHHusI THOPOOHBIX KOJIJIOUI0B

OOmast xapakTeprCTHUKA KOJJIOMIHBIX CHCTEM M UX POJb OMOJIOTMYECKHX OOBEKTaX, MOYBax.
Mertoabl nony4yeHus Tuo()OOHBIX KOJJIOUOB C IIOMOIIbIO KOHIGHCAIIUN, MEXaHHUECKOTO pa3apoOIeHus,
AIIEKTPUYECKOTO PACHBUICHUS, YIBTPa3ByKa M MENTH3aluH. MOJIeKyIIpHO-KHHETHYECKHE, ONTHYECKNE U
AJIEKTPUUYECKUE CBOMCTBA JTHMO(OOHBIX KOTouaoB. bpoyHoBckoe nBmxeHne. OCMOTHYECKOE JaBIICHHE.
CennmenTtanus. BskocTs. O4ncTKa KOMJIOMAHBIX PACTBOPOB METOAAMH JHAIN3a, YJIbTpadHIbTpalny,
AJIEKTPOAMAIIN3a U AIIEKTpoyIbTpaduisTpanun. Ceeropaccesaue. Dddexr Tunaans u ypaBHenue Panes.
MeToaB! 1 METOIMKHN MCCIIECIOBAHUS (PU3UKO-XMMUYECKUX CBOMCTB KOJUTOMTHBIX CHCTEM.

2.3 YcToH4YMBOCTD M KOAryJasinus JH0(poOHBIX KOJJIIOMI0B

Kunernueckas u arperatuBHas ycrounBocTh. Koarymsamus. JleiictBue anextponutoB. [IpaBuio
[lynpua — lapau. CoBMecTHOE NEUCTBUE SJEKTPOJIMTOB IMpH Koaryisiuu. Koarynsuus u n3erTa-
noreHnuan. Teopus Koaryiasiuuu odnekTpoiautaMu. KunHetmka koarynsuuu. CrapeHue 307€d U
MenTu3anus. 3alUTHOE IeHCTBHE MOJIEKYIISIPHBIX aJICOPOUPYIONINX CIIOEB.

2.4 MukporeTeporeHHbie CHCTEMbI
Cycnensuu. Omynbcun. O6patumocTs pas. IMynbsraropsl. Ilensr. Aspo3omnu.
2.5 PacTBOpBI BHICOKOMOJIEKYJISIPHBIX coequHeHni (pactBopsl BMC)

O6mas xapakrepuctuka pactBopoB BMC u ux pons B Ononornyeckux oowekTax, mounax. Coro-
cTaBjeHue JTMO(YOOHBIX KOUTOUIOB U pacTBOpoB BMC. DnekTpuieckue, MOJEKYIIpHO-KHHETHICCKIE U
onrtudeckue cBoiictBa pactBopoB BMC. 3apsn yactuiel. M3osnekrpuueckas Touka. MemOpaHHOe pas-
HoBecue. Bsaskocts. OcmoTrueckoe naBienne. CBeTopaccessHue U noriomnieHue ceera. Habyxanwue u pac-
tBopenne BMC. Crenenp HaOyxaHHs M CKOpOCTh HaOyxaHus. @akTopsl HaObyxanus. I'emu. Cryanu. [o-
JTYKOJUTOU bl MEeTOIbl M1 METOJUKU MCCIIE0BaHUs (PU3UKO-XUMUYECKUX CBOMCTB BHICOKOMOJIEKYIISPHBIX
COCIMHECHMU.

4.2 Conep:xaHue JeKiuii
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BBenenue. Bo3HukHOBeHHE (HU3UYECKON M KOJUIOMIHOW XMMHH KaK CaMOCTOSI-
TeNbHBIX NUCHUIUIHH. [IpenMer ¢u3nyeckoil u KOJUIOMAHOW XUMHU. 3HAYCHHE
(HU3UIECKON M KOJUTOMIHOW XUMHUU B OMOJIOTHYECKON M CEITbCKOXO3SIMCTBEHHOM
HayKax.
1. XuMuveckass TepMoAMHAMUKA U TepMoxuMmus. Kiaccuueckast U craTuctuue- | 2 +
ckas TepmoanHamuka. CucTemMa W BHEWIHSS cpena. DHeprus. Pabora u temnora
Kak crocoObl nepenaun sHeprun. OyHknus coctosiHus. [lapaMeTpsl cOCTOSHUSA.
Peakiiun oGpaszoBanus. TeroBod 3¢ (eKkT XMMHUYECKOH peakuuu. DHTAIbIUS.
3akoH ['ecca u cieacTBUA U3 HETO.
’ XuMunyeckass KHHeTHKA M KaTaan3. CKopocTh XuMUUYecKkux peakuuii. Cpegnsis ’ N
) Y MTHOBEHHAas CKOPOCTh XMMHYECKOW peakiuu. KoHCcTaHTa CKOPOCTH XUMHUYE-




CKOH peakuuu. BiusHue KOHLIEHTpaluu Ha CKOpOCTh peakuuil. OnpeneneHue
KOHCTaHT CKOpPOCTEH peakuuil. BiusHue temmepaTypbl Ha CKOPOCTh PEAKIUU.
VYpaBHenue Appenuyca. DHeprus akTuBauuu. Katanus u ero 3HaueHue B COBpe-
MEHHOW XUMHUYECKON TEXHOJOTHH W Omojiormueckux mnporeccax. Kmaccuduka-
U] KaTAIMTHYECKUX TporeccoB. DepMeHTaTUBHBIN KaTalu3, ero 0coOEHHOCTH
U 3Ha4YeHHe B OMOJIOTMYECKUX Mpolieccax. XUMHUYECKOoe paBHOBecue. PaBHoBec-
HO€ cocTosiHuE. VICTUHHOE, yCTONYMBOE, XMMUUECKOE PAaBHOBECUE U M3MEHEHUE
TepMOoAMHAMUYECKUX QYyHKIHH. JInHaMudecKkuii XxapakTep paBHOBecHs. BiausHue
BHEUIHUX YCJIOBUI Ha paBHOBecue, npuHuun Jle-lllaTenbe. 3aKoH AeHCTBYONINX
Macc.

PacTBOpBI 2JIEKTPOJIUTOB U HENIEKTPOJUTOB. PazbaBneHnsie pacTBopsl. Koi-
JUTAaTUBHBIE CBOICTBa pacTBOpoB. [loHM)KeHHE NaBiIeHMs] HACBHILIEHHOTO Mapa
pacTBOpUTENs HaJ pacTBOpoM. Temmeparypa 3aMmep3aHus pa30aBIEHHBIX pac-
TBOpoB. Kpmockomms. 3akonwsr Payms. TemmepaTypa kumieHus pa30aBiICHHBIX
pactBopoB. D0ymmockonusi. Ocmoc. OCMOTHYECKOE JaBlieHHE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonornueckue mpouecco u ocmoc. Bo3HukHO-
BEHUE HOHOB B pactBopax. lIpomeccsl compBaTanuu (ruapartanuu). Pazsutue
TEOPHUH CHJIBHBIX AJIEKTPOJUTOB B paboTax [lebas u XroKkens. AKTUBHOCTh, KO-
3¢ GUIMEHT aKTUBHOCTH, HOHHAsI CHJIa PAacTBOPA. DJIEKTPHUECKas IPOBOJUMOCTb
pacTBOpoB 3eKTPoaUTOB. [IpoBogHMKK mepBoro u Broporo poza. [Ipumenenue
3aKOHa ﬂeﬁCTBYIOHIHX Macc, K C.Ha6BIM SJICKTPOJIUTAM. MGTO,Z[BI 1 METOOUKU HC-
clieJoBaHMs PU3UKO-XUMUYECKUX CBOMCTB pacTBOPOB.

JIEKTPOXMMHYeCKHe nmpouecchbl. /[BOMHOMN AJIEKTpUYECKUI CIION U €ro cTpoe-
Hue. ["anpBannueckue 35eMeHThl. OOpaTuMbie 1 HEOOpPATUMBIC JIEMEHTHI. Y paB-
HeHue HepHcra. Onekrpoanblie noteHnuansl 1 D/]C ralbBaHUUECKUX 3JIEMEHTOB.
HopMmanbnblii (cTangapTHBIN) mOTEeHUHAT. BOAOpOAHBIN 31EKTPOa. DIEKTPObI
MHJVKAaTOpPHBIE (M3MEPUTENbHBIE) U BCIIOMOTaTeNlbHbIE (CpaBHEHMSI). M3mepeHne
ANEKTPOABIKYIINX cvl. OIpeneneHue OKUCINTENbHO-BOCCTAHOBUTEIBHOIO I10-
TEHI[MAajIa B OMOJIOTHYECKUX CUCTEMAX.

IloBepxHOCTHBIE siBJeHUs. AjcopOouus. V3otepmbl ancopOrmm. dusudeckas u
XUMHYecKast aficopOmms. AIcopOIus Ha TpaHUIIe TBEPAOE TeNo — ra3. Teopus ai-
copbumm, ypaBHenue Jlenrmiopa u ®peitnanmxa. AncopOIus Ha TpaHUIE TBEPIOE
TEJI0 — PacTBOp.

KosutonaHbie cucTeMbl U MeTOAbI MOJYy4eHUs JU0O(OOHBIX Ko/L1oua0B. O0-
I1ast XapaKTePUCTUKA KOJIJIOUTHBIX CUCTEM U UX POJIb OMOJIIOTHYECKUX O0BEKTaX,
nmouBax. Merozbl nosydyeHus: IM0(HOOHBIX KOJIOUAOB C TOMOIIBI0 KOHIEHCALIUH,
MEXaHHYECKOTO pPa3ApOOIEHUS, IEKTPHUUYECKOrO PACIBUICHUS, YJIbTpa3ByKa U
nentu3anuu. MonekyIspHO-KHHETUYECKUE, ONTHYECKUE U DIIEKTPUYECKUE CBOM-
crBa J110(OOHBIX KoJuIoMI0B. bpoyHOBckoe nBmxkenune. OcMOTHYECKOE AaBiie-
Hue. Cegumenranus. Bsskocts. CBetopaccestHue. MeToasl 1 METOAMKHA HCCIIe-
NOBaHUS (PU3UKO-XUMUYIECKUX CBONCTB KOJJIOUTHBIX CHCTEM. Y CTOWYMBOCTH U
KoaryJsauus JuogoOHbIX KOLUIOMA0B. KnHeTnyeckass U arperaTuBHas yCTOM-
ynBocTh. Koarynsauus. [lelictBue snextponautos. Ilpasuno Ilynbua — IMapaw.
CoBMeCTHOE JEHCTBUE AIEKTPOIUTOB MpU Koaryssuuu. Koarymsuus u m3erra-
noteHuman. Teopus Koaryasinuu iekTpoiautaMu. KuHeTnka KoaryJisiiui.

Muxporereporeinbie cucreMbl.CycneH3nn. Omyiabcuu. OOpaTUMOCTh (das.
Omyunbratopsl. Ilensl. Aspo3zoinn.

PacTBOpBI BBICOKOMOJIEKYJISIPHBIX coeanHeHuii (pactBopsi BMC). OOmas
xapaktepucTtuka pactBopoB BMC u ux poyib B OMOIOTHYECKUX O0BEKTaX, MO4-
Bax. ComnocraBienue Tu0GOOHBIX KOJUIONAOB U, pacTBopoB BMC. Diektpude-
CKHE, MOJIEKYJISIPHO-KMHETUYECKHE W ONTHYECKHE cBOicTBa pactBopoB BMC.
3apsn yactuilel. M3o3mekTpuyeckas Touka.MeToapl 1 METOAMKH HCCIIEIOBAHUS
(U3HKO-XMMHYECKHUX CBOWCTB BEICOKOMOJICKYJISIPHBIX COCTMHEHUH.
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[Ipaktuueckas
MOJITOTOBKA

XuMuyeckass TepMOAUHAMHUKA M TepMoxummus.Knaccuyeckas M cTaTUCTUYe-
ckas TepMoanHamMuka. CucrteMa W BHEIIHSS cpena. DHeprus. Pabora u temiora
Kak crocoObl mepenaun Heprun. OyHKIus coctostHus. [lapaMeTpbl COCTOSHUS.
Peaknun oOpazoBanus. TemioBoid 3(pdeKkT XUMHUYECKOW peakiuu. IHTATBIHUSA.
3akoH ['ecca u cieacTBUs U3 HETO.

XuMuYecKkass KHHEeTHKA M KaTtajamn3.CKOpoCTh XUMHUYECKUX peakiuid. CpenHss
U MTHOBEHHasi CKOPOCTh XMMHUYECKON peakiuu. KoHCTaHTa CKOpPOCTH XUMHYE-
CKOM peakiuu. BiusHue KOHUEHTpAlMU Ha CKOPOCTh peakuui. OmnpenerneHue
KOHCTAaHT CKOpPOCTEM peakuuii. BiusHue temmepaTypbl Ha CKOPOCTh PEAKLUU.
VYpaBHeHnue AppeHuyca. JHeprus akTuBauu. Karaius u ero 3HadeHue B COBpe-
MEHHOW XUMHYECKOW TEXHOJIOTUM U Ouosiormueckux mporeccax. Kmaccuduka-
1Us KaTauTHYeCKuX MpoueccoB. depMeHTaTUBHBINA KaTalu3, ero 0COOEHHOCTH
Y 3Ha4YeHHe B OMOJIOTMUYECKUX Mpoleccax. XUMHUUECKOe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. VICTHHHOE, YCTOMYMBOE, XUMUYECKOE PAaBHOBECHE U M3MEHEHUE
TepMoaMHAMHUECKUX (QyHKIMA. JInHaMU4ecKuil XxapakTep paBHOBecus. BiusHue
BHEIIHUX YCJIOBUU Ha paBHOBecue, npuHiui Jle-lllatense. 3akoH nelcTBYOMNX
Macc.

PacTBOpBI 2JIEKTPOJIUTOB M HeI1eKTPOIuTOB.Pa3basnennsie pactBopsl. Koi-
JUTaTUBHBIE CBOWCTBa pacTBOPOB. [loHMXEHME MaBJICHHS HACHIIIEHHOTO Mapa
pacTBOpuUTeNs Haja pacTBOpoM. Temmeparypa 3aMep3aHusi pa30aBIE€HHBIX pac-
TBOpoB. Kpuockomus. 3akonsl Paynsa. Temmeparypa KureHHs pa30aBIEHHBIX
pactBopoB. D0ymmnockonus. Ocmoc. OcMOTHYECKOE NaBlIeHHE pa30aBIECHHBIX
pactBopoB. 3akoH Bant I'odda. bronorudeckue nporeccsl u ocMoc. Bo3HUKHO-
BEHUE HMOHOB B pacTBopax. [Ipormecchl conbpBartanuu (rugpatauuu). PazButuhe
TEOPUHU CHIILHBIX JJIEKTPOIUTOB B padorax Jlebast n Xiokkens. AKTUBHOCTb, KO-
3¢ (ULMEHT aKTUBHOCTH, MOHHAS CHJIa pacTBOpa. DJIEKTpUUYECKask MPOBOJUMOCTh
pacTBOpoOB 31eKTpoauTOB. [IpoBogHMKN nepBoro u Broporo pozaa. [Ipumenenue
3aKOHA JEHCTBYIOIIMX MACC, K CIa0BIM AJIEKTPOIUTAM.

IToBepxHocTHBIE siBJIeHUA. AncopOuusi. M3orepmer ancopbuuu. duzndeckas u
XUMHYecKast azcopOuus. AacopOus Ha TpaHUIle TBEpAOE Telo — ra3. Teopus aj-
copbumu, ypaBHenue Jlenrmiopa u @peiinanmxa. AacopOuus Ha rpaHULIE TBEPIOE
TEJ0 — PacTBOp.

Konsonanbie cucrembl M MeTOAbl MOJY4YeHHs JHOPOOHBIX KOJIJIOH-
aoB.O0mIasi XapaKTepUCTUKa KOJUIOMAHBIX cUCTeM. MeTonbl MOJIy4YeHHs JIHO-
(OOHBIX KOJUIOMJIOB C IOMOILBIO KOH/ICHCAIIMH, MEXaHUYECKOTO Pa3Ipo0IieHus,
AJEKTPUYECKOTO pACMBUICHUS, YJIbTpa3Byka M Mentusauuu. MomnekynspHo-
KUHETHYECKUE, ONTHYECKUE U IJCKTPUUECKHE CBOMCTBA JTMO(POOHBIX KOJUIONIOB.
BpoyHoBckoe nBuxkenue. Ocmornueckoe napiieHue. CenumeHTanusi. BsS3kocTb.
CaertopaccesiHue.

YceTouMBOCTh U KOATYJIsAIMS JHOPOOHBIX KOIONA0B. KrHeTnueckas u arpe-
raTuBHas ycroiunBocTb. Koarymauus. [eiictBue snexkrponautoB. IIpaBuio
[yneua — I'apau. CoBMecTHOE AEHCTBUE ANEKTPOIUTOB MpU Koaryssauuu. Koa-
TyJISUsl U A3€TTa-NOTeHIHan. Teopus Koaryjisuuu sjaekTpoiauTamu. KnHetuka
KOAryJIsLHH.
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4.3 Coaepxxanue Ja0OpPaTOPHBIX 3aAHATHIH
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1 Bronnoe 3anstue. Texnuka 6e3omacHocTy. Pernienne 3a1aq Ha arperaTHple COCTOs- 4 +
" | HUs BelleCTBA.
’ XuMuyeckas TepMoanHaMuKka. OmnpeneneHue TerioBoro 3gpdexra mporecca pac- 4 +
" | TBOPEHMSI COJIH.
3 Xumuueckas KuHeThka. @OTOMETpUUYECKOe N3YyUEeHUE KNHETUKH XUMUYECKOW peak- 4 +
" | nuu.
4. | [onyuenue OypepHBIX paCTBOPOB M M3YYCHHUE X CBONCTB. 4 +
5 [ToBepxHocTHBIE siBNIeHUs. VccnenoBanue aacopOLuy MOBEPXHOCTHO-aKTUBHOTO 4 +
" | BemectBa (ITAB) M3 pacTBOpa Ha NOBEPXHOCTH TBEPAOTO TENA.
6. | Komnoumneie pactBopsl. [lonydeHnne u cBOMCTBA KOJUIOUIHBIX PACTBOPOB. 4 +
7 BricokoMonekysipHble coeTMHEHM. 3yduenne cBOMCTB pacTBOPOB BBICOKOMOJIE- 4 +
" | KyJISpHBIX COEAMHEHUH.
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1 Xumnueckasi KUHETUKAa. POTOMETPUYECKOE U3YUCHUE KUHETUKU XUMUYECKOU peak- 2 +
" | ouu.
[Monmyuyenue Oy(epHBIX paCTBOPOB M U3YUEHUE UX CBOMCTB. DIEKTPOXUMHUUECKUE
2. | mpouecchl. KonaykToOMeTprueckoe n3yueHrne CBOMCTB PacTBOPA CI1aboro 3JIEeKTPO- 2 +
JUTA.
3. | Komtouaneie pactBopsl. [losyyeHre u CBOMCTBAa KOJUIOUIHBIX PACTBOPOB. 2 +
4 BricokoMoeKysipHble COeTMHEHM. 3ydueHne cBOMCTB pacTBOPOB BBICOKOMOJIE- > +
" | KYJISIDHBIX CO€JIMHEHUH.
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4.4 CopaepxaHue NPAKTHYECCKHUX 3aHATHI
[IpakTuyeckue 3aHATUS HE IPEIYCMOTPEHBI YU€OHBIM IIJIAHOM.
4.5 Buabl u comepkaHue CAaMOCTOSATEIbHOMH PadoThI 00yYAKOIIHXCS

4.5.1 Bwuasl caMOCTOSTETHHON pabOTHl 00YUaIOIIUXCS

KomnuectBo yacoB

Bunel caMocTosiTenbHON paboThl 00yYaromuxcs ouHas popma 3ao4Has popma
o0yuyeHHs o0yueHHs
[ToaroroBka K J1abOpaTOPHBIM 3aHATHSAM U K 3alTUTE JIa0OpaTop-
HBIX paboT 28 8
BrinoaHeHne KOHTPOJIBLHON pabOThI — 34
CaMocCTOsITENIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 28 38

11




IToaroroBka K IpOMEKYTOYHOM aTTECTALUU
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Hroro
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4.5.2 CopnepxaHue cCaMOCTOSATENbHOM pabOThI 00YyYaIOLIHXCS

o/a

HaunmenoBanue Tem 1 BOpocoB

KomanuectBouacoB

ouHas popma
o0yueHus

3a04yHas popma

00y4eHust

Brenenue. M.B. JIoMOHOCOB — OCHOBOMOJIOXKHUK (PU3NUECKON
XUMHH. POITb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHH (GU3UUYECKON U
KOJUIOUTHOU XUMHMU.

6

8

ArperaTHHe COCTOAHHA BCIICCTBA. KI/IHGTI/I‘IGCKaH TeOpI/IH ra30B.
PeannHEbIe Ta3ml.

Xumudeckass TEPMOJAMHAMMKA U TepMOXMMHA. Bropoe Hauano
TepMOAMHAMUKHU. TpeTbe Haudano TtepMoauHaMuku. CBoOOJHas
SHEPIUsl U HANPABJICHUE XUMUYECKUX PEAKLIMM.

Xumnueckass KuHeTuKa U Karanus. DOTOXMMHYECKUE PEaKLUH.
DOTOXMMHUYECKHE, TEMHOBBIE M PAJUALUOHHO-XUMUYECKUE pe-
akiuu. CkopocTh (poToxuMuyecknx peakiuid. CUHTE3 opraHuye-
CKOT'0 BEIECTBA PACTEHUAMHU IOJ IEHCTBHEM XJopoduiia Kak
ceHcuOmunu3aropa. 3HaueHue gorocuHTe3a. KoHcTaHTa Xxumuye-
CKOTO PaBHOBECHS M CBS3b €€ C MU3MEHEHHEM CBOOOJHOMN 3Hep-
THH.

PacTBOpBI 2JIEKTPOINTOB U HEMIEKTPOJIUTOB. PazBuTHe MOHATHSA
KHUCJIOTBI U OCHOBaHus. Teopust bpencrena, KUCIOTHO-OCHOBHBIE
napel. Cuita KucnoT u ocHoBaHuil. KonndecTBeHHOE onpenere-
HUE KUCIOTHOCTH BOJHBIX pacTBOpoB. [lonstue pH u pK. Pacuer
pH KucnbIX M menouHsIX pacTBOpoB. bydepHbie cucremsl, nx
coctaB U MexaHusM peiictBusa. Pacuer pH OydepHbix cucrem.
BydepHas emkocTh, BIMsSHHE HA HEE Pa3IUYHBIX (PaKTOpOB. 3a-
KOoH pasz0aBienuss OctBanpaa. [loaBmwkHOCTH HOHOB. Onpenere-
HUE CTENEHU U KOHCTaHThI AUCCOLMALUM CIIA0BIX AJIEKTPOJIUTOB.
Konnykromerpuueckoe tuTpoBaHue. [IpumeHeHHME 3aeKTpuue-
CKOM IIPOBOAMMOCTH MJI ONPEIEIICHUS BIIAXXHOCTU CEIbCKOXO-
3sIICTBEHHBIX TPOYKTOB, TMHAMMKH COJIEBOTO PEKUMA ITOYB.

DIEeKTpOXUMHUYECKHE Mpolnecchl. [loTeHimomeTprueckoe onpese-
JIeHue MOHOB B pacTBopax. [Auddysuonnsie norennuanisl. Mero-
16l yCTpaHEeHUs! TU(PQPY3MOHHBIX MOTEHIMANOB. OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIE  3JIEKTpoAbl M Henu. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIM ITOTEHIMANI IOYB; €ro u3mepenue. Iloren-
nuoMeTpudeckuil Meto onpenenenus pH. CTEKISIHHBINA 2IEKTPoL
¢ BoJIopoiHOM (yHKIMeH. [ToTeHImmoMeTpuiecKoe TUTPOBAHHUE.

[ToBepxHOocTHBIC siBIeHU. OpueHTaus TuUIHHBIX MOJIEKY Ha
MMOBEPXHOCTU ajicopOeHTa. Ancopouus snmektponuToB. [IpaBuia
dasaca — [leckoBa. OOMenHas ancopOius. YpaBHeHne Hukomb-
cKkoro. AncopOiys Ha TpaHHIlEe pas3zenia pacTBop — ra3. [loBepx-
HOCTHO-aKTHUBHBIE M TIOBEPXHOCTHO-HEAKTUBHBIEC BEIIECTBA.
OpueHTarus MOJICKYJI B TIOBEPXHOCTHOM ciioe. YpaBHeHue [ nb-
Oca.

Konnongnaele cucTeMbl M METOMBI TONYyYCHHS JTHOPOOHBIX KO-
nouaoB. O4KCTKAa KOJJIOWAHBIX PAacTBOPOB METOAAMHU HAN3a,
yIBTpaQUIBTPALUH, HICKTPOINATIN3A U MEKTPOYIbTpadHIbTpa-
1un. Dddexr Tunnansg u ypasuenue Pamest.
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Y CTOWYUBOCTH M Koarysiiust JInohoOHbIX KoutonaoB. CtapeHue
9. | 3omel W menTu3auus. 3alIUTHOE ACHCTBUE MOJICKYJISIPHBIX al- 6 8
COpPOMPYIONINX CIOEB.
Muxkporetreporenubsie cucrembl. Cycnensun. Omynbceun. O6pa-
TUMOCTH (a3. Dmynbratopsl. Ilensl. Aspo3omu.
PacTBOpBI BEICOKOMOJIEKYJISIPHBIX COETMHEHUN (PACTBOPHI
BMC). Membpannoe paBHoBecue. Bsaskocts. OcMoTHyeckoe
11. | naBnenue. CBeTopaccessHue H morionieHue ceera. Habyxanue u 6 9
pactBopenne BMC. Crenenb HaOyxaHusi 1 CKOPOCTb HaOyXaHUsI.
®daxkrtops! HaOyxaHusl. ['enmn. Ctynau. [Tomykomonasl.

Hroro 66 90

10.

S  Y4eOHO-MeTOAMYECKOE 0OecledeHue CaAMOCTOATEIbHOI padoThl 00y4a0IIMXCS
0 TUCIUIIINHE

YyebHOo-MeToanUeckue pa3padbotku umerorcss B HayunoiiOouOmamoreke ®I'BOY BO [OxHO-
VYpaneckuii 'AY:

1. Xumus Gusnueckas ¥ KOJUTOUIHAs [DIEKTPOHHBIA pecypc]: MEeTol. peKOMEHJAIMH K CaMOCTOs-
TEeITLHON paboTe Mo JUCIUIIINHE [y OakanaBpoB, oOydarommxcs mo HanpasiaeHusM: 35.03.03 Arpoxu-
mus U arponouBoBesnenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHonorust npous-
BOJICTBA U NepepabOTKH CeIbCKOX03siiicTBeHHON npoaykimu ] / FOxuo-Ypansckuit 'AY, UHcTutyT arpo-
skosioruu; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuii 'AY, 2016. - 28 c.: un., Tabn. - bu6-
quorp.: ¢. 28 (10 Ha3B.). - loctyn u3 nokanbpHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctyn u3 cetu Unrtepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

2. ®dusnyeckass U KOJUIOMJHAA XUMUS [DIIEKTPOHHBIN pecypc]| : METOH. yKa3aHHWsl K BBINOJIHEHUIO
KOHTPOJILHON paboThI Ui CTYAEHTOB 3a0uHON (opmbl 00ydeHus [no HamnpasieHusm: 35.03.03 Arpoxu-
Mus u arpornouBosenenue, 35.03.04 Arponomust, 35.03.05 CangoBonctBo, 35.03.07 TexHomorus mpous-
BOJICTBA CEIbCKOX03s1icTBeHHOM npoaykiuu] / FOxuo-Ypansckuit 'AY, UHCTUTYT arposKOJI0THH ; COCT.
A. A. Kanranos. - Muacckoe: IOxuo-Ypansckuii 'AY, 2017. - 36 c. : Tabn. - C npwit. - bubnuorp.: c. 5-
6 (13 na3B.). - loctyn u3 nokansHO# cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Hoctyn
u3 cetu MHTEepHET: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

6 @oHI OLIEHOYHBIX CPEACTB AJIs NPOBEACHUs POMEKYTOYHOM aTTecTaluy 00y4aoIuXxcs 1o
AUCHMILIAHE

Jlnisl yCTaHOBIIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydarouuxcsi TpedoBanusm ®I'OC BO
pa3paboTtaH (OH] OLIEHOYHBIX CPEJACTB AJIS TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH U IPOBEIECHUS IPOMEXKY-
TOYHOW aTTeCTallMy OO0YYaromUXCcs Mo AUCHUIUIMHE. DOH OIIEHOUHBIX CPEICTB INpencTasiieH B [Ipuio-
KCHUHU.

7 OcHOBHas M JONOJHUTEJbHAsl ydieOHasi IUTepaTypa, HeoOXoAMMast 1JI1 OCBOCHUS
AUCHMILTUHBI

OcHOBHas U JOMIOJMHUTEIbHAA yueOHas nureparypa uMmeercs B HayuyHoHOHOIMOTEKe U 3IIEKTPOH-
HoM uHpopmarmornHo-oopaszoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii ['AY.

OcHoBHAA:

1. Hurmatymnun, H. I'. ®usnueckas u koyumtonaHas Xxumus : yueoHoe nmocodue / H. I'. Hurmarymmus.
— 2-e u3n., ucnp. u gon. — Cankr-IlerepOypr : Jlanp, 2022. — 288 ¢. — ISBN 978-5-8114-
1983-8. — Tekct : anexkTpoHHbIN // Jlanb : snekTpoHHO-OMOMMoTeuyHast cuctema. — URL:
https://e.lanbook.com/book/212168

2. Kywmsbikos, P. M. ®usnueckast 1 KoJulouIHass XuMusl : yaeOHoe rmocobue mist By3oB / P. M. Kymbi-
koB, A. b. UttneB. — 3-e usn., crep. — Cankr-IletepOypr : Jlanp, 2022. — 236 c. — ISBN 978-
5-507-44162-4. — Texkcr : 25ekTpoHHBIH // Jlanb : 35mekTpoHHO-O0ubanoreunas cuctema. — URL:
https://e.lanbook.com/book/215750
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. Sxynos, T. P. ®usndeckas u KoutouaHas XuMus : ydeOHUK g By3oB / T. P. SIkymos, ®@. O.

3unnatos, I'. H. 3aitnameBa. — Cankt-IlerepOypr : Jlans, 2021. — 144 ¢. — ISBN 978-5-8114-
7423-3. — Tekcr : snexktpoHHslii // Jlaup : snekrponHo-OmOnmnoreyHas cucrema. — URL:
https://e.Jlanbook.com/book/176871

. Hurmarynnun, H. T'. Ilpaktukym no ¢usudeckoit u komtongHoit xumuu / H. I'. Hurmarynnus, E.

C. I'anueBa. — 2-e u3g., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 116 c. — ISBN 978-5-507-
45579-9. — Texkcr : aneKkTpoHHbli // Jlanb : 31ekTpoHHO-OMONIMOTeyHast cuctema. — URL:
https://e.Janbook.com/book/276443

. Korog, B. B. Kypc nekmuii mo ¢puznueckoil ¥ KOJUIOUTHON XUMHUH JIJIsl HAIPABICHUS TTOATOTOBKH

6akanaBpoB: 35.03.03 — «Arpoxumus U arporoyBoBeieHHe» : yueoHoe nocobue / B. B. Koros, O.
B. Tleperonuas. — Boponex : BI'AY, 2018. — 179 c¢. — Texcr : anekTpoHHsli // JlaHp : 3nek-
TpOHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/178971

. TunoBsie pacueTsl Mo GU3UIECKON U KOJUIOUIHOW XUMUH : yueOHoe mocooue / A. H. Bacrokosa,

O. II. 3amaunna, H. B. HaconoBa, JI. 1. [lepenénkuna. — Cankr-IlerepOypr : Jlans, 2022. —
144 c¢. — ISBN 978-5-8114-1605-9. — Tekcr: nsnekTpoHHbll // JlaHb : 3J€KTpOHHO-
oubmmoreunas cucrtema. — URL: https://e.lanbook.com/book/211541

JlonoJHUTeIbHAS:

. AngapromkoBa O. B. Xumus. M30pannbie pa3zaensl o0mel (pU3N4ecKoil U KOIJIOUIHONH XUMHH

[Onexrponnsiii pecypc] / O.B. Auapromikosa; T.U. Boctpukosa; A.B. IlIBeipeBa; E.}O. ITonona -
Hoocubupck: HI'TY, 2011 - 160 c. - locTyn k momHOMY TekcTy ¢ caiita ObC YHuBepcuterckas
oubnmoTeka online: http://biblioclub.ru/index.php?page=book&id=228572

. Mapunkuna, I'. A. ®usndeckas u KoutonHast Xumus : yueonoe nocodue / I'. A. Mapunkuna, H.

I1. ITomsixkoBa, 0. 1. KoBans. — HoBocubupck : HI'AY, 2009. — 151 ¢. — TekcT : 31eKTpoH-
HbIH // Jlanb : anekTpoHHO-Onbmoreynas cucrema. — URL: https://e.lanbook.com/book/4568
dusnueckas u KowtougHas xumus. [Ipaktukym : yue6Hoe mocobue / I1. M. Kpyrmsikos, 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-OMONINOTeYHasl cucTeMa. —
URL.: https://e.lanbook.com/book/211136

. bonmapesa, JI. I1. ®usnueckas v KOJJIOWIHASI XUMUS: TEOPHs U MIPaKTHKA : ydeOHOe mocooue : /

JI. TI. bonnapesa, T. B. MactiokoBa ; Hayd. pea. T. A. Kyumenko. — Boponex : BopoHnexckuii
rOCyJapCTBEHHBIM YHUBEPCUTET UHKEHEPHBIX TeXHoJorui, 2019. — 289 c. — Pexxum gocrymna: no
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

. Kykymkuna, W.M. Kommomanas xumusi [DIEKTpOHHBIM pecypc]: ydeOHOe mocobue /

WM. Kykymkuna, A.}O. Mutpodanos. - KemepoBo : KemepoBckuii rocynapcTBeHHBIH yHHUBEp-
cutet, 2010. 216 c. — Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=232755

8 Pecypcbl HHPOPMALMOHHO-TETIEKOMMYHUKAIIMOHHOM ceTH «HTEepHET»,
Heo0X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

Enunoe okHO ocTyna K yueOHO-METOUUECKUM pazpaboTkam https://toypray.pd
OBbC «Jlanp» http://e.lanbook.com/

Yuusepcurerckas 6ubmmorexka ONLINENhttp://biblioclub.ru

Hayunast sanektponnas 6uonmoreka «eLibrary» http://elibrary.ru/

9 MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHBbI

VYyebHO-MeToanYecKue pa3paboTku umeroTcs B Hayunoit Oubamnorexe u 3JIeKTpOHHON HHGBOP-

MalroHHo-o0pa3zoBaTensHOl cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1.
nabopaTopHBIX paboT [ms OakanaBpoB, oOydaromuxcs 1mo HampasiaeHusM: 35.03.03 "Arpoxumus u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "Canooacto”, 35.03.07 "TexHonorus npou3Bo-
CTBa CEIbCKOX03sicTBEHHOW Tpoaykiuu'] / FOxuHo-Ypanbckuilt ['AY, MHCTUTYT arpo3KojoTuH ; COCT.
A. A. Kanranos. - Muacckoe: KOxno-Ypanbckuiit ['AY, 2016. - 85 c. : un., 1a6xa. - C npui. - bubmumorp.:
c. 83 (10 nasB.). - Jloctyn u3 nokanpHOU cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - [o-

dusnyeckas U KOJJIOUJHAS XUMUS [DIEKTPOHHBIM pecypc] : METO. yKa3aHUs K BBIIIOJIHEHUIO
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ctyn u3 cetu MuTepuet: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus pusnyeckas U KOJUIOWAHAS [DIEKTPOHHBIN pecypc| : METO/A. YKa3aHHs MO PEUICHUIO
3amad [t 6akanaBpoB, oOyuaronuxcs mo HanpasineHusM: 35.03.03 "Arpoxumus U arponoyBoBeieHUE",
35.03.04 "Arponomus", 35.03.05 "CanoBonctBo”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOU npoaykuun'] / FOxuo-Ypansckuit 'AY, UnctutyTt arposkosioruu ; coct. A. A. KanraHos. -
Mpuacckoe: FOxno-Ypambckuit T'AY, 2016. - 28 c¢. - Jloctymn U3 JIOKQIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTu Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumwus pusudeckas ¥ KOJUIOUIHAs [DIEKTPOHHBINH pecypc| : METO/A. peKOMEHAAINU K caMo-
CTOSITENbHOU padoTe Mo AUCHUILTUHE [ OakanaBpoB, oOydaromumxcs no HamnpasieHusMm: 35.03.03 "Ar-
poxumus u arpornouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacteo”, 35.03.07 "Texunouo-
I'Msl IPOU3BOJICTBA CENbCKOX03siicTBeHHOM npoaykuuun'"] / FOxuo-Ypansckuit 'AY, UHcTuTyT arposko-
noruu ; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuit 'AY, 2016. - 28 c. : wi., Tabn. - bu6-
auorp.: ¢. 28 (10 Ha3B.). - Joctyn u3 nokanbHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctym u3 cetu UnTepret: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. ®usnueckas U KOJUIOUIHASI XUMHUA [DIEKTPOHHBIN pecypc] : METOA. yKa3aHMs 110 MCIIOIb30Ba-
HUIO J1TabOpaTopHOro 00OpYIOBaHMS [[UIs1 CTYJEHTOB AarpOHOMHYECKOTo (hakyjabTeTa HAampaBiICHHIA:
35.03.03 - Arpoxumus u arponouyBoBeneHue, 35.03.04 - Arponomus, 35.03.05 - CagoBoactso, 35.03.07 -
TexHonorusi MpoU3BOJICTBA CEILCKOXO3sMCTBEHHON nponykuuu] / FOxuo-Ypansckuii 'AY, UHCTUTYT
arposkojioru ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii 'AY, 2016. - 18 c. : un., Tabm. -
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(OPMALHOHHBIE TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYIIeCTBJICHUH
o0pa3oBaTeIbHOIONpoIEcca M0 AUCHUILINHE, BKIIOYAs NepedeHb IPOrpaMMHOro odecrneyeHus 1
HH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit 6ubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYI K 0a3aM TaHHBIX:
- Texakcnept (nH(pOpManMoHHO-cripaBoyHas cucrema ['OCToB)http://www.cntd.ru/;

[lepedeHb JNHIEH3MOHHOIO MPOrPpaMMHOr0 obOecreueHus. PEKBU3UTHI MOATBEPKAAIOLIETO JOKY-
MEHTa:

1. Onepanmnonnasicuctema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevellLegalizationGetGenuine. JIuniensuonnsiii gorosop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 .

2. Oducueiii naker npuioxkenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIunieH3non-
Hb1i joroBop Ne 11353/409/44 ot 25.12.2018 r.

3. AutuBupyc Kaspersky Endpoint Security nist Ousneca, Jlnnensnonssiii jorosop Ne 44/44/9A/23
ot 05.10.2023 r.

11 MarepunanbHo-TexHH4YecKasi 0a3a, HeoOXoAUMasi /I OCYLIeCTBJICHUsSI 00pPa30BaTeJIbLHOIO-
npouecca no JUCUMIIHHE

Y4eOHble ayIuTOPHUN AJIsl TPOBEAEHUS 3aHATHI, MPEAYCMOTPEHHBIX IPOrPaMMOii, OCHAIIIEH-
Hble 000py/10BaHMEM U TEXHMYECKMMM CpecTBaMU 00y4eHHs

1. qu6Ha;1 ayJauTopud I NpOBCACHUSA 3aHATHI JICKOMOHHOI'O TUIIa, OCHAIlICHHAas MYJIBTI/IMC,Z[I/II\/'I-
HBIM 000pyI0BaHHEM (KOMITBIOTEDP U BHAEONpoeKkTop) — 217, 202.

2. YueOHast ayAUTOpUS ATl IPOBEICHUS MPAKTHUECKUX 3aHATUHN, 3aHATHIA CEMHUHAPCKOTO TUIIA, BbI-
MOJIHEHUSI KYPCOBBIX pa0bOT, IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTAIMM, TEKYLIETO KOHTPOJISI U TIPO-
MEXYTOUYHOU aTTecTauu — jJadbopaTopus XuMuu — 314.

IHoMemeHus 1J1s1 CAMOCTOATENbHOI PadoThI 00y4aOIIMXCS

1. Tlomemenust aJisi cCaMOCTOSITENHLHON pabOThl oOyuaromuxcss — ayauropust Ne 111a, ocHameHHas
KOMIBIOTEPHON TEXHUKOU C MOAKIIOUEHUEM K ceTH «HTepHeT».
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IlepeyeHb 000pyI0BAHNMS U TEXHUYECKHX CPEICTB 00yUeHUS:

®dorokonopumerp KOK-3.

Nonowmep MN-130.

Kongyxromerp KCJI-101.

Becs1 anextponnsie VIC-120 d3.
Cymmunsabnii mkadg CHOJI 58/350.
BreitsokHOM mIKad.

Tepmoctat TC-1/20 cyX0BO3IyIIHBIN.
DJIeKTpUYecKas IInTKa.

bans ma6oparopnas [13-4300.

16



IMPUJIO’)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH M ITPOBEICHUS TIPOMEKYTOUHON aTTeCTAlluU
00y4Jarmuxcs
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1.

KoMniereHnium u MX MHAUKATOPBI, (hopMHUpPYyeMBbIe B IPoLecce OCBOCHUS IMCUMILINHBI
OIIK-1. CiocobeH pemiaTh THIIOBBIE 3a/1a4 MPOPECCHOHATBHON ASSITETFHOCTA HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX U €CTECTBEH-
HBIX HaYK C IPUMEHEHHEeM HH(OPMallMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Ko 1 HammeHoBaHue ®opmupyembie 3VH
HaumenoBanune
HWHAUKATOpa NOCTUKCHUSA
OIIEHOYHBIX CPEJICTB
KOMITETEHIINH 3HAHUS yMEHUS HaBBIKHA
OO0yuarommiics noipkeH | OOydvaroruiics noipkeH | OOyvaronuiicss  JoibkeH | Tekymas aTTecTarus:
3HATD: YMETb: BIAJIETD: - OTYeT MO J1abopaTopHOU
V-1 OCHOBHBIE 3aKOHBI €CTECTBEH- | HCIIOIb30BaTh OCHOBHBIE | HABBIKAMH pabore;
-lomk-1
HOHAYYHBIX JAMCIMIUIMH, SIB- | 3aKOHBl W TIOHSATUS €CTe- | MPOBEACHUS (U3HKO- | - TECTUPOBAHUE;
Hcnonb3yeT OCHOBHBIE 3a- ¢
JIEHUW W TIPOILIECCOB, B TOM | CTBEHHOHAyYHBIX  JIUCIH- | XHMUUYECKHUX METOJOB HC- | - KOHTPOJIbHas paboTa
KOHBl ~ €CTECTBEHHOHAYyY-

HBIX JUCUUIUIMH AJs pe-
IICHUs CTAaHAAPTHBIX 3a/1a4
B 00JacTH arpoHOMHH C
npUMeHeHHeM HHpopMa-
[IUOHHO-

KOMMYHUKAIIUOHHBIX ~TEX-
HOJIOTUH

YHCIIe POLIECCHl 00pa3oBaHuUs
pacTBOpOB, HX CBOHCTBAa H
0COOEHHOCTH IPOTEKAIONIUX B
HUX pEaKlHil; TMOBEPXHOCT-
HBIE SABJIICHHUS U CBOMCTBA IIO-
BEPXHOCTHBIX CIJIOEB; YCIOBUS
CYHICCTBOBAHUA OUCICPCHBIX
cucteM U (haKTOpOB, BIHSIO-
mux Ha yCTOfI‘IHBOCTB TaKHux
cucrem— (b1.0.40-3.1)

IUIMH B TPO(eCcCHOHATBHOM
NESATEIILHOCTH, OIPEACIATh
CYLIHOCTb ¢buzuko-
XMMHMYECKHX  TPOLECCOB,
MIPOUCXOJAIINX B IOYBE M
pacTeHHH;  HCIOJIb30BaTh
CBOMCTBA XUMHUYECKHUX Be-
IECTB B J1a0OpaTOpHON W
IIPOU3BOJCTBEHHON  IIpak-
THKE

—(b1.0.40-Y.1)

CJIEJOBAaHHUI NOYB U CEJIb-
CKOXO3SIUCTBEHHOM  MpO-
nykuunn— (b1.0.40-H.1)

- YCTHBIH OTBET.

IIpomexxyTounass arrecra-
s
- 324€T C OLEHKOU
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2. Iloka3aTe/iM, KpUTEPHUH U LIKAJA OLEHUBAHUS MHAUKATOPOB T0CTHKEHHUS KOMIIeTeH M

NI-1onk-1Mcnons3yeT oCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLMILINH IJIsl pelIeHUs] CTAaHJApTHBIX 33Ja4 B 00JJaCTH arpOHOMHH C TPUMEHEHUEM
nH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN

ITokazarenu
OIICHUBAHUS
(Dopmupyemsle
3YH)

Kputepuu u 1mkana olleHUBaHUS PE3yJIbTaTOB O0YUYEHUS MO AUCLUILITHHE

Henocratounsrit
YPOBEHb

JloctaTtounsbrit
YPOBEHB

Cpennuit
YPOBEHb

Bricokmuit
YPOBEHb

b1.0.40-3.1

OO0yuaromuiics He 3HAeT OCHOB-
HBIX  3aKOHOB  €CTECTBEHHO-
HAYYHBIX JUCUUIUINH, SBICHUHA U
nporeccoB IPH penieHuu CTaH-
JApPTHBIX 3a7a4 B OOJIACTH arpo-
9KOJIOTHH, arpoXUMHH H arpo-
TOYBOBE/ICHUS

OO0yuaromniuiicst ¢1abo 3HaeT OCHOB-
HBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX
JWCIUILIMH, SBJICHUNA M TPOIECCOB,
Ha KOTOPBIX OCHOBAHBI MPUHIIHIIBI
JeicTBUs  00BEKTOB  mpodeccHo-
HaJIbHOU JEATENHEHOCTH

OOyyaroniuiicsi 3HaeT METOMABI TPUMEHE-
HUS OCHOBHBIX 3aKOHOB CCTECTBCHHO-
HAYYHBIX JUCIMIUINH C HE3HAYUTCIIbHBI-
MU OIIKOKAMH U OTACIBHBIMH ITPOOeIaMu

OOyuaronuiicss 3HaeT TpaBWia W Me-
TOJbI IPUMEHCHHSI OCHOBHBIX 3aKOHOB
€CTCCTBCHHO-HAYYHBIX IUCLUUIUIMH Ha
uX HepeceyeHun ¢ Tpedyemoil crere-
HBIO TIOJTHOTHI K TOYHOCTH

b1.0.40- V.1

OOyuaromuiics He yMeeT WucC-
M0JIb30BaTh OCHOBHBIC 3aKOHBI U
MOHATUSL ECTECTBEHHO-HAYYHBIX
JUCHUIUIMH B NPO(eccCHOHAIb-
HOW JEATEIbHOCTH

OOyuaronmuiicst cimabo yMmeeT Hc-
M0JIb30BaTh OCHOBHBIE 3aKOHBI U
MTOHATHUS €CTECTBEHHO-HAYYHBIX
JUCHHUIUIMH B TPOQECCHOHATBHOM
JICSITETIBHOCTH

OOyyJaronIuiicss yMeeT OMUCHIBATH TOHSI-
TUIHYIO M MAaTeMaTHYeCKyH KapTHHY
SIBIICHHI, BOSHHUKAIONINX HA TIEPECCUCHUH
€CTECTBEHHO-HAYYHBIX JMCIUIUIMH C HE-
3HAYHMTECIIbHBIMHU 3aTPYIHCHUSIMH

OO0yyaroniuiicss yMeeT OINUCHIBATh I0-
HATUHHYIO ¥ MaTeMaTU4eCKyl0 KapTH-
Hy SIBJIICHH, BO3HUKAIOIIMX Ha Tepe-
CCUYCHUHM CCTECTBCHHO-HAYYHBIX JUC-
[UIJIAH

b1.0.40- H.1

OO0yuatromiuiics HE BJAJICET
HABBIKAMH TPOBEICHUS (PU3HUKO-
XUMHYECKUX METOJIOB HCCIEI0-
BaHMI TIOYB M CEIHCKOXO03SMH-
CTBEHHOU MPOAYKIIUU

OOyuatomuiics  cnabo  Biajeer
HABBIKAMH TPOBEICHUSA  (HU3HKO-
XUMHYCCKHX METOJIOB HCCIICI0BA-
HUH MOYB M CEJIbCKOXO3SICTBEHHON
MIPOIYKIUH

OOyyJaromuiicss BiaJceT HaBBIKAMH TIPO-
BEJCHUSA (PUIUKO-XMMUYCCKHX METOJIOB
HCCIIEIOBAaHUM TMOYB U CEJIbCKOXO3sIi-
CTBEHHOM MPOAYKIIMK C HEOOIBIINMH
3aTpyAHECHUSIMHA

OOyyaronuiics CBOOOJHO  BIAJCET
HaBBIKAMU  TIPOBEICHHUS  (DU3UKO-
XUMHYECKHX METOJIOB HCCIICIOBaHUMN
IOYB U CEJbCKOXO03WCTBEHHOW Mpo-
IYyKOUA TIPH PEImIeHUH Mpogeccro-
HAJTBHBIX 3314
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3. TumnoBbie KOHTPOJIbHBbIE 321aHUA U (WJIN) HHbIE MATePHAJIbl, HEO0XOANUMbIE JIl OLleHKH
3HAHWH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSITeJIbHOCTH, COPMIUPOBAHHBIX B MpoLiecce
OCBOCHHS JHCIHHUILINHEI

TumnoBbie KOHTPOJIBHBIC 3aJaHHUS U MaTEPHAIIbI, HECOOXOIUMBIE /IS OIEHKH 3HAHUW, YMCHUH 1
HABBIKOB, COJIEPKATCSA B Y4€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1.  ®wusnueckas M KOUIOMAHAS XUMHS [DIEKTPOHHBIM pecypc] : METOA. yKa3aHUsl K BBIIIOJIHEHUIO
nmabopaTopHBIX paboT [y1st OakamaBpoB, oOydaromuxcs 1mo HanpasieHusM: 35.03.03 "Arpoxumust u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacto”, 35.03.07 "TexHosorus mpous-
BOJICTBa CEJIbCKOXO03siMCcTBeHHOM Tpoaykuuu"] / FOxHo-Ypansckuii ['AY, UHCTUTYT arpo3’koioruu ;
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] : METOJ. YKa3aHUs MO PELICHUIO 3a-
nad [nms 6akanaBpoB, oOydaromuxcs mo HampasiaeHusM: 35.03.03 "Arpoxumust U arpornovyBoBecHue",
35.03.04 "Arponomus", 35.03.05 "CanoBonctBo", 35.03.07 "TexHosorusi MpOU3BOACTBA CEIHCKOXO-
3siictBeHHOM mpoaykuuun'"] / FOxuo-Ypansckuit ['AY, MucTutyT arposkonoruu ; coct. A. A. Kanra-

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

3. Xwumus ¢uszndeckas v KOUIOUIHAs [DIEKTPOHHBINA pecypc] : METOI. pEKOMEH AUl K CaMOCTOsI-

TEJBbHOM paboTe Mo TUCHMITUIMHE [ OakanaBpoB, oOydaroniuxcs no HampasiaeHusm: 35.03.03 "Arpo-
xumus u arponouBoBenenue’, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacteo”, 35.03.07 "TexHoo-
I'vsl IPOU3BOJICTBA CENbCKOX03siiicTBeHHOM npoaykuuun'] / Oxuo-Ypansckuit 'AY, UucTutyT arpo-
skojioruu ; cocT. A. A. Kanranos. - Muacckoe: IOxno-Ypansckuii 'AY, 2016. - 28 c. : uin., Tadm. -
bubnwmorp.: c. 28 (10 Ha3B.). - Hoctyn u3 JIOKaJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn u3 ceTu WNuTtepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4.  ®usnueckasd U KOJUIOMJHAS XUMHS [DIEKTPOHHBIM pecypc] : METOHA. yKa3aHUs K BBINOJHEHUIO
KOHTPOJILHOM pabOThl AJIsi CTYAEHTOB 3a04HOM (opmbl 0Oyuenus [rno HampasneHusM: 35.03.03 Arpo-
xumus u arponouBoBenienue, 35.03.04 Arponomus, 35.03.05 CagoBoactso, 35.03.07 Texnomnorus npo-
U3BOJICTBA CENbCKOX03siicTBeHHON npoaykuuu] / FOxuo-Ypanbckuit I'AY, UHCTUTYT arposkosioruy ;
coct. A. A. KanranoB. - Muacckoe: FOxno-Ypanbckuii 'AY, 2017. - 36 c. : Tabn. - C npwi. - 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. ®wusmndeckas ¥ KOJUIOWIHAS XUMHS [DIIEKTPOHHBIN pecypc] : MEeTO. yKa3aHHs 1O MCIOJIb30BaHUIO
nabopaTopHOro 00OpyIOBaHHUS [ CTYIEHTOB arpOHOMHYECKOro (akyiabTera Hanpasienui: 35.03.03
- Arpoxumust u arporiouBoBeaeHue, 35.03.04 - Arponomus, 35.03.05 - CagoBonctso, 35.03.07 - Tex-
HOJIOTHS TPOU3BOJICTBA CEIBCKOX03icTBEHHON 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 MaTePUAJIbl, ONIpeeJsoNlie MPoueIypbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XaPAKTEPU3YIOIIUX C(hOPMUPOBAHHOCTH
KOMITeTeHI Ui

B nmanHOM pasznene METOAMYECKHE MaTepHuaibl, ONMPEACISIONIME TPOLEAYPhl OLICHUBAHUS 3HA-
HUH, YMEHUH, HABBIKOB U(WJIH) OMBITA ACITEIBLHOCTH, IO TUCHUILINHE «XUMHUS (QU3udecKas U KOJUIIO-
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WJIHAsT», TPUBEACHBI TPUMEHUTEIBHO K KaXKJIOMY M3 UCIOJIb3yEMbIX BUJOB TEKYIIETO KOHTPOJIs ycIe-
BAaEMOCTH U MTPOMEKYTOUHOI aTTecTali 00y4yaronmxcs.

4.1. OneHo4HbIe cpeacTBa IS POBeIeHUsI TEKYIero KOHTPOJISA YCIeBaeMOCTH, B TOM

YHUCJIE B IIpoiecce HpaKTH‘leCKOﬁ MMOATOTOBKH

4.1.1. OuenuBanue oT4eTa 1O J1abOpaTOpHOU paboTe

OtyeT 1o 1abopaTopHOM PabOTE UCTIOIB3YETCS I OIICHKA KaueCcTBa OCBOCHHS O00yYarOIIMMCS

OCHOBHOH IpodeccrOHaTBHON 00pa30BaTEIbHON MPOrpaMMBI IO OTAEIBHBIM TeMaM JTUCHHUILTHHBL. Co-
aepkaHue u (opma oTdeTa 1o J1abopaTOpHBIM PabOTaM MPUBOIUTCSA B METOAMYECKHUX YKAa3aHHSX K JIa-
6oparopubM padoram (1. 3 POC). ConepxaHue oT4eTa U KPUTEPHU OLICHKH OTueTa (Tabi.) JOBOAATCS
70 CBEACHUS 00yJaroIMXCs B HavaJle 3aHATHH.

Ne O1LleHOYHBIE CPENCTBA
TunoBble KOHTPOJIbHBIE 3aJaHus ¥ (MJIM) MHBIC MaTepuaibl, Heobxo- | Koa u HanMeHoBaHHe
JYMMBbIC ISl OIEHKW 3HAHWM, YMEHUM, HAaBBIKOB M (WJIM) ONbITa Jes- | MHAUKATOpa KOMIIC-
TEJNBHOCTH, XapaKTepU3YIOMUX CHOPMHPOBAHHOCTH KOMIETEHUUH B TCHIIUU
IIPOLIECCE OCBOEHUS TUCLUIIIIUHBL

1. 1. PaccunTarh 3Ha4eHUsI KOHCTAHT CKOPOCTEN HCCIEI0BAHHOMN peaK- N-1omnxk-1
LMH [IPU ABYX TEMIIEpaTypax. Hcnonme3yer OCHOB-
2. BeluMcIuTh 3Ha4€HMsI IEPUOIOB MOIYIIPEBPALLECHUS BEIIECTBA IPU | HBIE  3aKOHBI  €CTe-
IBYX TEMIIEpaTypax. CTBEHHOHAYYHBIX

3. OnpenenuTs BEIUYUHY SHEPTUM aKTUBALIUU PEAKIIMH.

4. IlomuuHseTcs Ty qaHHas peaknus npaBuwiry Baat-I'odda (onpene-
JUTH TEMIIepaTypHbIid K03 uumeHT peakuuu y)?

5. 3amucarh BBIPOKECHHE 3aKOHA JEHCTBYIOIIMX Macc JUIsl JaHHOHM pe-
aKIIHH.

TUCHUIUIAH I pe-
IICHHUS] CTaHIAPTHBIX
3amad B 0OJIaCTH ar-
POHOMHUHU C TpUME-
HEHHEeM HH(OpMaIu-
OHHO-
KOMMYHHKAITUOHHBIX
TEXHOJIOTHI

OTYeT OLEHMUBACTCS MO YCMOTPEHHMIO IPENOJaBaTeNsl OLEHKON «OTIMYHO», «XOPOIIO», «yJO0-
BJIETBOPUTENIBHO», «HEYIOBJICTBOPUTEIIbHO» HIIM OLICHKOW «3a4T€HO», «HE 3a4Te€HO». OlIEHKa «3auTe-
HO» CTaBUTCS 00yJaromuMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBICHHBIM IS
MOJIOYKUTETBHBIX OICHOK («OTIMYHO», «XOPOII0», «yIOBIECTBOPUTEILHO»). OlieHKa 00BABIIETCS 00Y-
YaroeMycsi HEOCPEICTBEHHO IOCIIE C/IaYl OTYETa.

HIkana Kpurtepumn oneHuBaHusi

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

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

(OTJ'II/I‘IHO) - YMCHHUC O CLIBATH q)HBI/IKO-XI/IMI/I‘-IeCKI/Ie 3aKOHBI, SABJICHUA U MTPOLCCCHI;
- YMEHHE MPOBOAUTD U OL[EHUBATH PE3yJIbTaThl U3MEPEHHUIA;
- CIIOCOOHOCTH pelaTh 334a4H.
- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

Ouenka 4 - OCO3HAaHHOE MPUMEHEHUE TEOPETHYECCKUX 3HAHWM IS OMMMCaHUs (Pu3u-

(xopor11o) KO-XMMHMUYECKUX 3aKOHOB, SIBIICHUN U IPOLIECCOB, PEIICHHUS KOHKPETHBIX
3a/1a4, IPOBEJCHHS U OLICHWBAHUS PE3yJbTaTOB M3MEPEHUI, HO Co/epKa-
HHUC U (bopMa OTBE€TAa UMCHKOT OTACJIBbHBIC HETOYHOCTH.

Onenka 3 - U3JIOKEHUE MaTepurasa HeMmoJIHO, HEMOCIeI0BaTEIbHO,

(YI[OB.HGTBOPI/ITGJIBHO) - HCTOYHOCTHU B ONPCACIICHUHN HOHHTHﬁ, B MPUMCHCHHUH 3HaHUUI JJ1s1 OIIU-
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caHus (PUBHKO-XMMHYECKUX 3aKOHOB, SIBJICHMA W TIPOIECCOB, PEIICHUS
KOHKPETHBIX 3a]1a4, IPOBEACHUS U OLICHUBAHUS PE3yIbTAaTOB U3MEPEHUH,

- 3aTpyJHEHUS B 0OOCHOBAaHUH CBOUX CYXICHUM;

- o0HapyXHBaeTCsS HEIOCTATOYHO TTyOOKOE MOHMMaHWE W3YYCHHOTO Ma-
Tepuaia.

Ouenka 2

(HEy1OBJIETBOPUTEILHO)

- OTCYTCTBHUC HGOGXOI[I/IMBIX TCOPCTUUCCKUX 3HaHHI>'I; AONYHICHBI OH_II/I6KI/I
B ONpEACTICHUN MOHITUN W ONMUCAHUH (PU3UKO-XUMHUYECKUX 3aKOHOB, SIB-
JICHUH u mponccCoB, MCKAKCH HUX CMBICJ, HC PCIICHBI 3ala4u, HC IIpa-
BUJIBHO OIICHUBAIOTCS PE3YJIbTaThl U3MEPEHUIA;

- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbI, JOIYCKAIOTCS
rpyObI€ OIIMOKY B U3JIOKCHUH.

HIkana

Kpurepun oueHuBanus

OlleHKA «3aUTEHO»

- U3JI0’)KEHUE MaTepuasa 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 TPOLCCCHI;
- YMEHHE NMPOBOIUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUI;

- CIIOCOOHOCTH pemaTh PU3NKO-XUMHUYECKUE 3a7auu (JIOMYCKAeTCsl HAJIH-
Yre MaJIO3HAYUTENbHBIX OMIMOOK MM HEIOCTATOYHO IMOJIHOE PACKPBITHE
coJiepKaHue BOMPOCA WM MOTPEUIHOCTh HEMPUHIIMITHAIIBHOTO XapaKTepa
B OTBETE Ha BOIMPOCHI).

O1eHKa «HE 3aU4TEHO»

- OTCYTCTBUC HGOGXOI[I/IMBIX TCOPCTUYCCKUX 3HaHHI>'I; AONYIICHBI OH_II/I6KI/I
B OIPE/ICIICHUN TIOHSATHA U ONMHUCAHUH (PU3HKO-XMMHUYECKUX 3aKOHOB, SIB-
JICHHWM ¥ TMPOLECCOB, UCKAXXEH MX CMBICI, HE PEILICHbI 3aJadyu, HE Ipa-
BUJIBHO OIICHUBAIOTCS PE3YJIbTaThl U3MEPEHUIA;

- He3HAaHWE OCHOBHOTO MaTepuana Y4eOHOW MpOrpaMMBbl, JOMYCKArOTCS
rpyObI€ OIIMOKY B U3JIOKCHUH.

4.1.2. TectupoBaHue

TecTupoBaHue UCHONB3YETCS IJI OLIEHKU KauecTBa OCBOCHHS 00yYaroIUMCcs OCHOBHOM mpodec-
CHUOHAJILHOW 00pa30BaTEeIbHOM MPOrpaMMBI IO OTJEIBHBIM T€MaM WU pa3jeliaM IUCHUIUIHHBL. Tect
Mpe/ICTaBIsIeT cCOO0N KOMIUIEKC CTaHJapTU3UPOBAHHBIX 3aJJaHH, TO3BOJISIIOIINNA YIPOCTUTH MPOLIETYPY
M3MEpeHUs 3HaHUN M yMeHU# oOydaronxcsi. O0ydaromumMcst BbIIAIOTCSl TECTOBbIE 3a7aHus ¢ (hopMy-
JUPOBKON BOIIPOCOB U MPEAJIOKEHUEM BBIOPATh OJMH MPABHJIBHBIM OTBET M3 HECKOJIbKUX BapHUAHTOB

OTBCTOB.

Ne

OneHouHbIE CpesicTBA

TuroBbie KOHTPOJIBHBIC 3aaHUs U (WJIM) HHBIE MaTepHUaITbl, HEO0XO-
JUMBIE JIJIs1 OIICHKU 3HAHUM, YMEHHI, HABBIKOB U (UJIM) OTIbITA Jes-

Kox u HanmenoBanue
WHJIUKATOpa KOMIIe-

TEJIBHOCTH, XapaKTEPU3YIOLINX CPOPMHUPOBAHHOCTh KOMIIETCHIIUHN B TCHIMU
IPOLECCE OCBOCHUS AUCUUILINHBI
1. | 3amanme 1 N-1ork-
Kak m3amenurcs ckopocts peakuuu 2NO + O — 2NOg, ecnu o0beM | 1Mcnonb3yer OCHOB-
PEaKIMOHHOIO COCY/Ia YBEJIIMYUTH B 2 pa3a: HbI€ 3aKOHBl €CTe-
1) ymensintes B 4 pasa CTBEHHOHAy4HBIX

3amanue 2

2) yMEHBIIUTCS B 8 pa3
3) Bo3pacreT B 4 pasza
4) BO3pacTeT B 8 pa3

YeM 00bsICHsIETCS MOBBIIICHHE CKOPOCTH PEaKLUU MPU BBEJICHUU B CH-

TUCIHUIUIMH JJI  pe-
HICHUST CTaHJApTHBIX
3amay B oOJylacTH ar-
POHOMHMUC  TIpUMEHe-
HHEM HHPOPMAITMOHHO-
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CTeMy KaTaju3aTopa:
1) yMeHbILIEHUEM SHEPTUH aKTHBALUH

2) YBEJIMYEHUEM CPEIHEN KUHETUYECKOU SHEPTUU MOJIEKYJI

3) BO3pacTaHUEM Yucia CTOJIKHOBEHUI

4) pOoCTOM YHCJIa AKTUBHBIX MOJIEKYJI

3ananue 3

Kakue u3 nepeyrciieHHbIX BO3JEHCTBUN MPUBEAYT K U3MEHEHUIO KOH-
CTaHTBI CKOPOCTHU PEAKLIUHU:

1) u3MeHeHHE NaBICHUS

2) U3MEHEHUE TeMIEpaTypbl

3) u3mMeHeHue oobeMa peakImOHHOIO CoCcy1a

4) U3MEHEHHE KOHLIEHTPALIMU PEArupyroIMX BEIIECTB

3amanue 4

Kakoe BnusiHue OKa3bIBaeT MepeMelInBaHue Ha CKOPOCTh MPOTEKaHUS
reTepOreHHON XMMUYECKON pEaKIINU:

1) BO Bcex ciiydasix YBEJIMYMBAECT CKOPOCTh PEAKIIUU

2) B HEKOTOPBIX CIIydasix YBEJIUYHUBAET CKOPOCTh PEAKIIUU

3) He BIMSET Ha CKOPOCTh PEaKINu

4) yMeHbIIIaeT CKOPOCTh peakLun

3ajanue S

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

1) yBennueHueM cpeHe KHHETUUECKOM SHEPTUU MOJIEKYJI

2) YMEHBIIEHUEM YHCIIa aKTUBHBIX MOJIEKYJI

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 TeMiepaTypHbIii KO3(QULIEEHT
CKOPOCTH peaKkLuu:

1)2

2)3

3)4

4) 8

3amanue 7

CKopocCThb, KaKMX PEaKIMil YBEIHMUNBAETCS C POCTOM TeMIIepaTyphl:

1) mro0bIX

2) NpOTEKAIOIINX C BBICICHUEM SHEPTUU

3) IpOTEKAIOLMX € OTJIOMIEHUEM YHEPTUU

4) HUKaKHuX

3ajanue 8

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

1) Ed' >E,"

2) E'.<E."

3)Ea=E."

4) HEB3s1 ONPEACIIUTh

3amanue 9

Kakue u3 nmepedncieHHbIX BO3JACHCTBUI MPUBEAYT K M3MEHEHHUIO 3HA-
YEHUsI KOHCTAHTHI PABHOBECUSI XUMUYECKUX PEAKIIUMN:

1) n3meHeHne JaBICHUS

KOMMYHHKAIITOHHBIX
TEXHOIOTHI
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2) U3MEHEHUE TeMIepaTypbl

3) 3aMeHa KaTaiu3aropa

4) U3MEHEHHE KOHLEHTPALIMN pearupyronrx BeIecTB

3ananue 10

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

2502 (1.) + Oz (1.) = 2S03 (1.), yMEHBIINTH B 2 pa3za, To:

1) ckopocTu npsiMOii U 0OpaTHOM peakIii OCTaHYTCS OJMHAKOBBIMU

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

3) paBHOBECUE CMECTHUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BJIEBO

[To pe3ynbpraraM Tecta 00y4aroImIeMycCsl BBICTABIISETCS OIEHKA «OTIHMYHO», «XOPOIIO», «YIAOBIe-
TBOPUTEIBHO» WIIH «HEYJOBIECTBOPUTEIBHO.

Kputepun onieHnBaHus 0TBeTa (Ta0J.) TOBOMSATCS 0 CBEICHHUsS OOyUYaIONUXCS O Hadajaa TeCTH-
poBanusi. Pe3ynpTat TecTupoBaHus 00BABISETCS 00YUaIOIeMyCsl HEMOCPEACTBEHHO MOCIIE €ro CAAYH.

IMiana (% npamutsx OnReTOn)
OneHka 5 (OTJIMYHO) 80-100
Onuenka 4 (xopo1io) 70-79
Ouenka 3 (yIOBJIETBOPUTEIBHO) 50-69
Ouenka 2 (HEyIOBIETBOPUTEIBHO) meHee 50

4.1.3. YCTHBEIN OTBET

YCTHBIN OTBETIPOBOAUTCS JJIsi KOHTPOJISTYCBOCHUS CTYJEHTOM 00pa30BaTeIbHONU MPOTPaMMBI IO
pazzgenam 1, 2 TUCIMIUIMHBI, OPraHU3yeTCs Kak yueOHOe 3aHsATHE B BUIE cOOECeIOBaHUS MPEToIaBaTe-
75 ¢ oOydaromumucs. Bompocel Kk 3aHATHIO W3I0KEHBI B: Du3nyeckas U KOJJIOWIHAS XUMUS [Dnek-
TPOHHBIA pecypc] : METOJI. yKa3aHUsI K BBITIOJIHEHHUIO JTAOOPATOPHBIX padoT [y OakaaBpoB, 00ydaro-
mmxes no HanpasiaeHusM: 35.03.03 "Arpoxumus u arponousoseneHue”, 35.03.04 "Arponomus",
35.03.05 "CapoBoactBo"”, 35.03.07 "TexHon0rus NpOU3BOACTBA CENbCKOXO3SIMCTBEHHOM MpoayKuuu'] /
IOxHo-Ypansckuit I'AY, Uuctutyt arposkonoruu ; cocT. A. A. Kanranos. - Mwuacckoe: HOxHo-
VYpansckuiit 'AY, 2016. - 85 c. : un., Tabxn. - C npun. - bubmauorp.: ¢. 83 (10 naszs.). - Joctyn u3 no-
KaJIbHOW ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - [doctym wu3 cerm WHTEpHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

OTBeET OILIEHMBAECTCS OIIEHKON KaK «3aUuTEHO» WIN «HE3a4YTEHO».

Kputepun onienku otBeta (Tab1.) TOBOIATCS O CBEACHUS CTYICHTOB B Havase 3aHaTuidl. OueHka
OOBSIBIIIETCS CTYJICHTY HEITOCPEICTBEHHO ITOCIIE YCTHOTO OTBETA.

HIkana Kpurepun oueHuBanus

- CTYZIEHT IIOJTHO YCBOMJI y4eOHBIN MaTepua;

- TPOSABISECT HABBIKM aHAIN3a, O0OOIIEHUS, KPUTUUYECKOTO OCMBICIECHUS U
BOCTIPUATHS HH(POPMALIUY;

- MaTepHall U3JI0KEH IPaMOTHO, B ONPEIEICHHOM JIOTHYECKOW IOCIIEN0Ba-
TEJIbHOCTH, TOYHO UCIIOJIb3YETCs] TEPMUHOJIOTHS;

OneHka «3a4TeHo» - NI0Ka3aHO YMEHHE WLIIOCTPUPOBATh TEOPETUYECKUE TOJOKECHHS KOHKPET-
HBIMU IIPUMEPAMH, IPUMEHATHh UX B HOBOU CUTYaLlUH;

- IIPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTh U yCTOWYMBOCTh KOMIIETEHLIUH,
YMEHUI U HAaBBIKOB;

- MOTYT OBITh JIONYILEHbI OJHA-/IBE HETOYHOCTH IPU OCBELIEHUH BTOPOCTE-
IIEHHBIX BOIIPOCOB.
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- HE pacKphITO OCHOBHOE CO/IEpPIKaHUE YIeOHOTO MaTepHara;

- oOHapyXKeHO HE3HAHWE WM HeTIOHUMaHUe OOJNbIIeH, Win HanOolee BAKHON
YacTH y4eOHOTO Marepuaa;

OneHka «He 3a4TEHO» | - MOIMYIICHBI OIMMUOKU B ONPENEICHUH MOHSITHH, MIPU HCIOIb30BAHUN TEPMU-
HOJIOTHH, KOTOPbIE HE HCIIPABIICHBI ITOCIIE HECKOJIIBKUX HABOISIINX BOIIPOCOB;

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

4.1.4. KonrponbHas pabora

KonTponsHas pabota mpemycMoTpeHa it 3a09H0N (OpMBbI 00yUeHHS.

KonTpomnpHast paboTa OLEHUBACTCS KaK «3a4TCHO» UJTU «HE 3a4TCHO.

Kpurepuun orieHku KOHTPOJIbHON paboThI (TabJl.) JOBOJATCSA O CBEICHHS CTYJEHTOB Ha YCTaHO-
BouHOU Jiekruu. CojepxaHue, MOPSI0K BHIMOTHEHHUS U TPeOOBaHUS K O(DOPMIICHUIO U3II0KEHBI B Me-
TOAMYECKUX YKa3aHHUSIX K BBIIOJHEHHIO KOHTPOJIBHON paboThl: Pdusnyeckas M KOJUIOWJTHAS XUMUS
[D1ekTpoHHBIH pecypc] : METOJI. yKa3aHHs K BBIMOJIHEHUIO KOHTPOJIBHOM pabOThI sl CTYAEHTOB 3a04-
HoM (hopmbl 0Oydenus [mo HampasiaeHusM: 35.03.03 Arpoxumust u arporouBoBeaenue, 35.03.04 Arpo-
Homus, 35.03.05 CanoBoacto, 35.03.07 TexHomorust Mpou3BOJACTBA CEIBCKOXO35HCTBEHHONW MPOIyK-
unu] / FOxno-Ypanbckuii ['AY, MactutyT arposkosioruu ; coct. A. A. Kanranos. - Muacckoe: FOxHo-
VYpansckuii [AY, 2017. - 36 c. : Tabmn. - C npui. - bubauorp.: c. 5-6 (13 Ha3B.). - JloCTyn U3 JIOKAIBbHOM
cetu:  http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf -  Joctym wu3 cerm  HHTepHert:
http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf.

OneHka oOBSABISAETCS CTYACHTY MOCIE MPOBEPKU KOHTPOIHHON pabOTHI.

IlIkana Kputepun oneHuBanus

- CTYZIEHT IIOJIHO YCBOMJI y4eOHBII MaTepua;

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

- MaTepHuall U3JI0KEH I'PaMOTHO, B COOTBETCTBUH C 3aJaHHEM, TOUYHO HC-
H0JIb3YETCsl TEPMUHOJIOTHS;

- TIOKa3aHO yMEHHE WLIIOCTPUPOBATH TEOPETUYECKUE MOJOKEHHUS KOH-
KPETHBIMU IIPUMEpPaMU, IPUMEHATh UX B HOBOW CUTYallUY;

- MIPOJAEMOHCTPUPOBaHA C(HOPMHUPOBAHHOCTD U YCTOMYMBOCTH KOMIETEH-
UM, YMEHUI U HAaBBIKOB;

- MOTYT OBITH JIONYIIEHBI OJHA-B€ HETOYHOCTH IPU OCBEIIEHHH BTOPO-
CTETIEHHBIX BOIIPOCOB;

- TpeOoBaHus K 0POPMIICHHIO PAaOOTHI COOIIOIEHBI.

O1leHKa «3a4TEHO»

- HE PacKpbITO OCHOBHOE COZIep’KaHNe yueOHOT0 MaTepHana;

- 0OHapy’>XE€HO HEe3HAHWE WJIM HEITOHUMaHue OOJbIIeH, Wiu HanboJee Bax-
HOMW 4acTH y4eOHOro MarepHana;

- JIOTyIIEHBI OMIMOKU B ONPEACTICHUN TIOHSATHH, TIPU HCIIOJIB30BAHUU TEP-
MUHOJIOTHUH;

- He chopMUPOBAHBI KOMIIETECHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HA-
HUS, YMEHUS Y HaBBIKH;

- TpeboBaHUs K 0HOPMIICHHIO PaOOThI HE COOJTIOICHBI.

OI1ieHKa «HE 3aUYTECHO»

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA /1JIsl MPOBEIEHUS NMPOMEKYTOUHOM
arrecTanuu

4.2.1. 3a4der ¢ OlLIEHKON

3ader c OIeHKOU sABJsAeTCS (POPMOM OIIEHKH Ka4eCTBAa OCBOSHHUS 00YyYarolmMMCcss OCHOBHOM TIPO-
(beccuonanbHON 00pa30BaTENBFHON MPOrpaMMbI IO paszjenaM JucuuIuiuHbL [lo pe3dynpraram 3adera c
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OLICHKOM 00Y4YaromeMycsi BBICTABIISICTCS «OTIHMYHO», «XOPOIIO», «YIOBICTBOPUTEIBHO» WM «HEY0-
BJIETBOPUTEIBHO».

3aueT MPOBOIUTCS MO OKOHYAHWH YTCHHS JICKIMH M BBITIOJHEHHUS JTa0OPAaTOpHBIX (IIpaKTHYe-
CKMX) 3aHATHNA. 3a4eT MPUHHUMACTCS MPEroAaBaTeIsIMU, MPOBOAMBIIMMHU JIA0OpaTOpHBIC (TpaKTHYE-
CKM€) 3aHSTHUS, WIM YUTAIOIMMHU JIEKIMH 10 JAHHOW TUCHUIUIMHE. B cilyyae OTCyTCTBHS BEAyLIEro
MIPEnoIaBaTels 3a4eT NMPUHHUMAETCS IPENoJaBaTelieM, Ha3HAYEHHBIM PacHOpPSKEHUEM 3aBEAYIOIIETO
kadenpoii. C paspenieHus 3aBenyroniero kageapoii Ha 3a4eTe MOXKET MPUCYTCTBOBATH MPEIO/1aBATENb
Kadepsl, IPUBJICYCHHBIHN 171 TOMOIIM B IPHEME 3aueTa.

[IpucyrcTBue Ha 3adere mpernoaaBareseil ¢ npyrux kadeap 6e3 COOTBETCTBYIOIIETO Paclops-
KEHHSI PEKTOpa, MPOPEKTOpa Mo yueOHOW M BOCIHUTATEIbHOU paboTe, TUPEKTOpa HHCTUTYTA HE JIOMycC-
KaeTcsl.

®dopma mpoBeAeHUS 3aueTa (YCTHBIM ONMpoC Mo OwmieraM, MMCbMEeHHasi paboTa, TECTUPOBAHUE U
Ip.) onpenesstoTes Kadheapoi 1 TOBOIATCS A0 CBEACHHS 0OYJArOIIMXCs B Hadajae ceMecTpa.

Jns mpoBeneHUs dK3aMEHa BeIyLIMH MpEernojaBaTeilb HAKaHyHE IMOIY4YaeT B JAUPEKTOpaTe 3a-
YETHO-7K3aMEHAIIMOHHYIO BEJOMOCTb, KOTOpasi BO3BpAIIAeTCsl B AUPEKTOPAT MOCIE OKOHYAHUS MEpO-
MPUATHUA B IEHb [TPOBEACHUS 3a4€Ta WIM YTPOM CIEAYIOIIETO THS.

Bo Bpems 3auera o0yuaronuecs MOTYT MOJIb30BAThCS C Pa3pelIeHus BEAYIIETO MPernoaBaTeis
CIPaBOYHON W HOPMATHUBHOMN JIUTEPATYPOil, IPYTUMU OCOOUSIMHU M TEXHUUECKUMHU CPEICTBAMU.

BpeMs moAroToBKM OTBETa B YCTHOUW (popMe IpH clade 3adera JOJDKHO COCTABISTh HE MEHEe
20 MUHYT (T10 XKeJaHUI0 00yJaroIIErocsi OTBET MOXKET OBITh TOCPOUHBIM). Bpems oTeta - He Gonee 10
MUHYT.

[IpenogaBaTento NpeaoCcTaBiIseTCsa MPaBo 3a4aBaTh 00YUYAIOIUMCS JOMOJIHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpamMMbl TUCIHUILUIMHBI.

3HaHUsI, YMEHHUSI M HaBBIKM OOYYarOIIMXCS OMPEAETSIOTCS OLCHKAMHU «OTJIIMYHO», «XOPOILIO»,
«yJIOBJICTBOPUTEIILHO»,  «HEYJIOBICTBOPUTEIHHO»,  KOTOpPhIE  BBICTABISIOTCS B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0YyUaloIerocs B IeHb SK3aMeHa.

[IpenoxaBaTenu HeCyT MEPCOHATBHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEHHOCTh W TOUHOCTH BHE-
CEHUs 3aluCel O pe3yibTaTax MPOMEXKYTOYHON aTTECTAllMH B 3a4€THO-IK3aMEHAIMOHHYIO BEIOMOCTb.

Ecnu oOyudaromuiicss SBUJICS Ha 3a4eT W OTKA3aJICsS OT MPOXOXKIACHUS aTTECTAllUU B CBSI3U C HE-
MTOATOTOBJIEHHOCTHIO, TO B 3aY€THO-3K3aMEHALIMOHHYIO BEJOMOCTh €MY BBICTABIISIETCS OLIEHKA «HE 3a-
YTEHO».

HesBka Ha 3aueT oTMe4aeTcsl B 3a4€THO-9K3aMEHAITMOHHOW BEIOMOCTH CIIOBAMU «HE SIBUJICS».

Hapymienre MUCHIUTUIMHBI, CIIHCHIBAHUE, MCIIONH30BAaHUE O0YUYAIONTUMUCS HEpa3pelICHHBIX I1e-
YaTHBIX U PYKONMCHBIX MaTepuanoB, MOOMIbHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOMIIb-
I0T€POB, HOYTOYKOB M JPYTHX BUIOB JINYHOW KOMMYHUKAIIMOHHOW U KOMITBIOTEPHOW TEXHHUKHU BO Bpe-
Ms 3a4eTa 3ampelieHo. B ciyyae HapyuieHust 3Toro TpeboBaHUs MpernojaBaTesib 00s3aH yAaIUTh 00y-
YaloLEerocs U3 ayJIMTOPUH U MPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HE 3aYTEHO».

OOyuaromumcsi, He CIABUIMM 3a4eT B YCTAHOBJIEHHBIE CPOKHU MO YBaXXUTEJIbHON MpUYNHE, UH-
JUBUJTyaJIbHbIE CPOKHU MIPOBEJICHUS 3a4eTa ONpeAeIsitoTess JupekTopoM UHcTuTyTa.

OOyuaronuecs, UMEIOIINE aKaJeMHUECKYI0 3aJJOJKEHHOCTh, CAAI0T 3a4eT B CPOKH, OIpeesie-
Mble YHuBepcuTeToM. MHpopMaIus o TUKBHIAIUN 33JOJKEHHOCTH OTMEYAeTCs B IK3aMEHAIIHOHHOM
JIUCTE.

Homyckaetcsi ¢ pa3penieHus nupekropa MHCTUTyTa U 10cpouHas cliaya 3adera ¢ 3aluchio pe-
3yJbTaTOB B HK3aMEHAIMOHHBIH JIUCT.

WNuBanunapl 1 nuia ¢ OrpaHUYEHHBIMA BO3MOXHOCTSIMU 37I0POBbS MOTYT CJIaBaTh 3a4€Thl B CPO-
KM, YCTaHOBJICHHbIE WHIUBUAYAIbHBIM y4eOHBIM IJIaHOM. VIHBaNmuAbI M JIMIIA C OTPaHUYEHHBIMU BO3-
MOXKHOCTSIMH 3/I0POBbBSI, UMEIOIINE HAPYILIEHUS OMOPHO-ABUTATEIBHOTO ammapara, JOIMyCKalTCs Ha aT-
TE€CTALlMOHHBIE UCIIBITAHUS B CONIPOBOKIEHUH ACCUCTEHTOB-COITPOBOKIAOIIHX.

[Ipouenypa mpoBeaeHUS TPOMEKYTOUHOM aTTeCTAlluu Ui OCOOBIX CiIydaeB m3ioxkeHa B «llo-
JIO)KEHUU O TEKYIIeM KOHTpOJIE YCHEBAEMOCTH M IPOMEXKYTOUHOM aTTecTaluu OO0yd4aroIMXcs Io
OIIOII 6akanaBpuara, cnenuanutera u Maructparypsi» ®I'BOY BO IOxno-Ypanbckuit TAY (KOVp-
I'AV-11-05-97/04-22 ot 30.08.2022 r.).
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O1LleHOYHBIE CPENCTBA

TumoBbie KOHTPOJBHBIC 3aaHUs U (MJIM) HHBIE MaTepHUaITbl, HEO0XO0-

Kox u HaumMenoBanue
WHJUKATOpa KoMIIle-

JMMBIC JUIsl OIICHKY 3HAHWH, YMEHUH, HABBIKOB U (MJIM) OIBITA JICs- TEHIIMH
TEITHLHOCTH, XapaKTePU3YIOIMNUX CHOPMUPOBAHHOCTH KOMIIECTCHITHI B
MIPOLIECCE OCBOCHUS IUCHUTIUHBI
1. 1. IIpeamert u 3amaun GpuznuecKo XUMHH. POJIb OTEYECTBEHHBIX yue- N-1ormk-1
HBIX B Pa3BUTHM (PU3NYECKON M KOJJIOMAHON XuMuU. 3HaueHue (usu- | Mcmonb3yer OCHOB-
YEeCKOM M KOJUIOMTHONH XHUMHHM B OHOJIOTUYECKOW M CEJIbCKOXO3SM- | Hble 3aKOHBI €CTe-
CTBEHHOM HayKax. CTBEHHOHAYYHBIX

2. ArperatHble COCTOSIHHMSI BEHIECTBA. XapaKTEpPHUCTHUKA TBEPAOTO U
Xuakoro cocrosiHus. Ilonarue o nnasme.

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

4. PeanpHbIe ra3pl, UX OTJIMYME OT UOCAILHBIX. ['a30BBIE CMECH, 3aKOH
JanpToHa.

5. Ilpenmet tepmoauHamMuku. OCHOBHbIE TEPMOAMHAMUYECKHE TTOHS-
TUS: TEIUIOTa, paboTa, Teno, cucrema, cpeaa, (asa, mapamerpsl, Ipo-
uecc. [lepBoe Hayaio TepMOIMHAMUKH.

6. 3akoH I'ecca u ciencTBUs, BBITEKAalOIIMe U3 Hero. IloHsTHE DH-
Tanbnuy. Beruucinenue TemnoBbiX 3¢ (EKTOB peakuuil Mo TerioTaM
00pa3oBaHMs U CTOPAaHUS BELIECTB.

7. Btopo# U TpeTuil 3aKOH T€PMOAMHAMHUKU. DHTponus. [ToTeHunan
['n66ca u HaNpaBIEHHOCTh XUMHUYECKUX peakuuid. [Ipumenenue 3ako-
HOB TE€PMOJIMHAMUKH K >KUBBIM OpPraHU3MaM.

8. Xwumnueckas kuHeTHKa. CKOPOCTh U KOHCTAHTa CKOPOCTH XUMHUYE-
CKOM peakiuu. MX 3aBUCUMOCTh OT pa3IMUHbIX (DAaKTOPOB. YpaBHECHHUE
Appennyca. DHeprus akTuBaluu. OnpeneaceHue SHEPTuU aKTUBALUH.
9. MonexynspHOCTh U MOPSIOK PEAKIUU. JIEMEHTAPHBIE ITPOLIECCHI.
Kunernueckue ypaBHEHHs peakLiiii IEPBOIO U BTOPOT'O MOPSIIKOB.

10. Karanu3 u ero 3Hauenrie. OCHOBHbBIE PUHIUIIBI KaTaIn3a (y4acTue
KaTajlu3aTopa B XUMUYECKOW peakly, CHUKEHHUE YHEPTUU aKTUBALUU
U U30UPATEeNbHOCTh JNEUCTBHS). [ OMOTCHHBIM M TETEPOrCHHBIM KaTa-
3. DepMEeHTATUBHBIN KaTallu3, €ro OCOOCHHOCTH M 3HaueHHe B OHO-
JIOTUYECKUX Ipolieccax.

11. CnoxHble peakuuu, UX pa3sHOBUIHOCTH. DOTOXMMMUECKHE pEaK-
uuu. CHHTE3 OpPraHWYecKOro BEIIECTBA PACTECHUSMHU MO JIeHCTBUEM
xnopoduiuia. 3HaueHue GoTocuHTE3A.

12. Xumnueckoe paBHOBecue. JIMHAMUUYECKUU XapaKTep PaBHOBECHS.
3akoH neWcTByromux macc. KoHcTaHTa XMMUYECKOTO paBHOBECHS, €€
cBs3b ¢ moreHnuanoM ['nb6ca. CmelieHre XMMHUYECKOrO paBHOBECHS,
npuHiun Jle-1larense.

13. PactBopsl. CriocoObl BeIpaskeHUsI cOcTaBa pacTBOpoB. Dusnueckas
U XUMHUYECKasi TEOPUU PaCTBOPOB.

14. KonnuratuBHbIE CBOMCTBAa pacTBOPOB. 3akoHbl Payns. [lonnkenue
JaBJICHUS HACBHIIIEHHOTO Iapa pacTBOpUTENs Haja pacTtBopoM. Kpuo-
CKOMuUA. DOYIITHOCKOMHSL.

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

16. Teopust NEKTPOTUTHUCCKON aucconMau Apperuyca. PacTBopbl
AJIEKTPOJIIMTOB M HE-3JEKTPOINTOB. Cradble U CHIIbHBIC SJIEKTPOIHTHI.
IIponieccnl conbBatanmu (rugpatannu). CTENEeHb U KOHCTaHTA JHCCO-

JTUCIUTIIAH TSI pe-
IIEHUSI CTaHJAPTHBIX
3agady B oOJjlacTh ar-
POHOMHHC  TpPUMEHE-
HHEM HHPOPMAITMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI
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[[MAIUH, UX 3aBUCUMOCTb OT KOHILIEHTPAIMH U TEMIEPaTypPHI.

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

18. IIpumenumocts 3akoHOB Payns u Bant-I'odda k pactBopam siek-
TposuToB. M30TOHMYECKHA KOI(PPHUITHEHT.

19. Bona. MoHHOE npou3BeAeHNE BOJBI, €0 3aBUCUMOCTb OT TEMIIEpa-
Typsl. Bomopoansiii u runpokcriibHbii nokasarenu (pH u pOH). Ko-
JMYECTBEHHOE ONpPEEIIEHNE KUCIOTHOCTU BOJIHBIX pacTBOpoB. IIoHs-
tue pH u pK. Berancnenne pH cUIbHBIX U C1a0bIX KHCIOT, OCHOBAHHIA
Y TUJPOJIU3YIOIINUXCS COJICH.

20. BydepHble cCUCTEMBI, UX COCTaB U MeXaHU3M neicTBus. Pacuer pH
Oydepnbix cuctem. bydepHas eMKOCTh, BIMSHHUE HAa HEE Pa3IUIHBIX
(dakTopoB. buonornueckoe 3HaueHHE OY(HEPHBIX CHCTEM.

21. DnekTpudeckas MPOBOAMMOCTb PACTBOPOB 3JIEKTPOJIUTOB. [Ipo-
BOJHMKH IIEPBOTO U BTOPOrO poAa. Y eiabHas 3JIEKTPUUYECKas MPOBO-
JUMOCTb; 3aBUCUMOCTb OT pa30OaBieHus. MomsipHasl ayeKTpudecKas
IPOBOJIUMOCTh. 3aKOH pazbaBienus OcrtBanbia. [1oJBHKHOCTE HOHOB,
CKOpPOCTh UX ABMXeHHUA. [IpakTHueckoe npuMeHeHue NpoBOIUMOCTH.
22. JIBOMHOMN 3IEKTPUYECKUMN CIIOM M €ro CTpOeHHE. DJIEKTPOAbI IMep-
BOro M BTOpOro poaa. CtaHgapTHBIN 3JIEKTPOAHBIN MOTEHIHUANI. Y paB-
Henue HepHcra. UHaukaTopHble, CTaHAAPTHBIE W 3JIEKTPOJIbI CpaBHE-
Hus. [loTeHmomMeTpuieckoe onpeaeneHue HOHOB B pacTBOpax.

23. T'anpBann4eckue 3neMeHThl. OOpaTUMBbIE U HEOOpaTUMBIEC HJIEMEH-
Tbl. DJIC ranbBaHMYECKHUX 3JIEMEHTOB. KOHIIEHTpallMUOHHBIE 3JIEMEHTHI.
24. TloBepXHOCTHbIE ABJICHHS Ha TpaHULEe pasnena ¢a3. Ancopouus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousndeckas U XUMHUECKas aJl-
copoumst. M3zotepmbl ancopOumu. AncopOuus u ee OHONOrmuecKoe
3HAuYEHUE.

25. AncopOuust Ha TpaHUIE «TBEPIOE TEIo - ra3». Teopun agcopOuu,
ypaBHeHue Jlenrmiopa u @peiHanuxa.

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

27. O6mas XxapakTepuCcTUKa IUCIepCHBIX cucTteM. VX kimaccupukanums
U pacIpoCTpaHEHUE B IIPUPO/IE.

28. O6mas XxapakTepucTUKa KOJJIOWAHBIX CHCTeM. MEeTObI MOTy4eHus
KOJUIOM/IHBIX CUCTEM.

29. MunemisipHas TeOpusl CTPOCHMSI KOJUIOMIHON YaCTUIIBI.

30. MosieKyIsIpHO-KUHETUYECKUE CBOMCTBA KOJUIOMJHBIX CHCTEM.
BbpoynoBckoe nBuxenune. OcmoTuueckoe naBiaeHue. CeauMeHTaus.
BsazkocTs.

31. OuncTka KOJUIOMIOHBIX PAacTBOPOB METOJAMU [UaN3a, YJIbTpa-
buabTpanuy, 3JIEKTPOAUATN3A U IIEKTPOYIbTpadUIbTPALIUH.

32. Ontuyeckre CBOMCTBAa KOJUIOMAHBIX cucTteM. (CBeTopaccesHue.
Oddext Tungans. YIbTpaMUKPOCKONIMYECKUE U HE(DETOMETPUICCKIE
UCCIIEIOBaHUS.

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

34. KuHetnyeckass W arperaTMBHasi yCTOMYHMBOCTb KOJUIOMAHBIX CH-
crem. Koarymsimus u daktopsl, ee Bbi3biBaromue. [Ipasuna Hlynbite-
Iapau. [Topor koarynsiuuu. Bzaumuas koaryssinusa. CtapeHue 3051eil U
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nenTu3anus. 3allUTHOE ACWCTBUE MOJIEKYJISIPHBIX afCcOpOUPYIOMINX
CJIOEB.

35. Xapakrepucruka pactBopoB BMC. Dnekrpruueckue, MOJIEKYISIPHO-
KMHETUYECKUE U ONTUYECKHE cBoMcTBa pacTBOopoB BMC. M303neKkTpu-
yeckas Touka. Bsskocts. HaOyxanue. BwicamuBanme. Koarepariusi.
Oo6patumocts BMC.

36. OO6mas xapakTepucTHKa MHKPOTETEPOTeHHBIX CHUCTEeM. A’pO30JH,
CYCIIEH3UHU, IMYJIbCUH, TIEHBI.

[IIkxama 1 KpUTEpUHU OIICHUBAHUS OTBETA 00YUAIOMIEroCs MPECTaBICHBI B TAOIHUIIE.

Ixana Kpurepun oueHnBanns
Ouerka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOG U TIIyOOKOE SIEaHI/Ie MIPOrpaMMHOTO MaTe-
(OTHYHO) pI/IaJIa,v YCBOCHHE O(\:}HOBHOI/I U JOIOJIHUTEIbHON JIUTEPATYPhl, PEKOMEHIO-
BaHHOW MPOTPaMMON AUCIUIUIMHBI, TPABUILHOE PEIICHUE 3aa4H.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHayia, yCBOEHHE OCHOBHOM JIMTEpary-
Onenka 4 PBI, PEKOMEHIOBAaHHOW B TIPOrpaMMe, HATMUME MaJIO3HAYNTEIBHBIX OITHOO0K
(xoporo) B pELIEHUU 3a7a4i, WJIA HEJOCTATOUYHO MOJTHOE PACKPBITUE COACPKaHUE BO-
mpoca.
OI_IGHKa 3 3HAHUEC OCHOBHOT'O HpOl"paMMHOFO MaTepI/IaJIa B MUHUMAJIbHOM O6’beM€, I10-
TPEITHOCTH HEMPUHITUITHAIBLHOTO XapaKTepa B OTBETE HA DK3aMEHE M B pe-
(YIOBIIETBOPUTEIHHO)
IHICHWHU 3ada4U.
Orenka 2 mpoOerbl B 3HAHHUSIX OCHOBHOTO MPOTPAMMHOIO Matepuaja, MPUHITUITHATb-
(HeyIOBJICTBOPHUTEIHHO) | HbIE OIIMOKH IPH OTBETE HA BONPOCHI U B PEIICHUH 33/1a4H.

4.2.2. Ox3ameH
DK3aMeH He MPeayCMOTPEeH y4eOHBIM IITaHOM
4.2.3. KypcoBas pabota / KypcoBOil IPOEKT

Kypcoas pabota / KypcoBO MpOEKT HE MPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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JINCT PETUCTPALINN U3SMEHEHHUI

Homep Homepa jucros Jlara BHece-
" Pacumgposxa
M3MEHe- OcHoBaHuE [T BHECEHHUS H3MEHEHHH [Toxmucs HUS H3MEHE-
Husg PAMCHEHHBIX| HOBBIX |aHHYIMPOBAHHBIX TIOAIHCH —
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