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Pabouas mporpamma JUCIUIUIMHBI «XUMHES (PU3HUECKasi M KOJUIOMIHAS» COCTABJICHA B COOT-
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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 HampasneHuto moarotoBku 35.03.07 TexHosorusi MpOM3BOJCTBA U TEPEPabOTKH
CEeNTbCKOXO03SMCTBEHHOM MPOAYKLMHU JOJDKEH OBITh MOJATOTOBJIEH K PEIICHUIO 3a7a4y MpoQecCuoHaIbHON
NEeSITeIbHOCTH CEAYIOUINX TUIIOB: MPOU3BOICTBEHHO-TEXHOJIOTHUYECKOH.

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 MAaTCMATUYCCKUX, CCTCCTBCHHOHAYYHbIX U O6H.I€Hp0(1)eCCI/IOHa.HBHBIX JUCHUIIIINH C
MpUMEHEHHEM WH(OPMallMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUH.

Kon u HaumeHnoBaHue ®opmupyemsie 3YH
HUHAWKATOpa NOCTUKCHUA
KOMIICTCHIINH 3HaHUS yMEHUS HaBBIKU
OOyuarormuiicst  moipkeH | OOydaroniicss  moipkeH | OOydaromuiicst  J10J1-
3HATh: eTb: KEH BJIAJICTh:
NJI-1ork-1 ™
OCHOBHBIE 3aKOHBI €CTE€- | HCMHOJIb30BaTh OCHOBHBIE | HABBIKAMH
Hcnonb3yeT OCHOBHBIE
CTBCHHOHAYYHBIX TUCIHU- | 3aKOHBl W TIOHATHS €CTe- | MPOBEIEHUsT  (PU3UKO-
3aKOHBl ~ €CTECTBEHHO- .
IUIMH, SIBJIEHUA M TPO- | CTBEHHOHAYUYHBIX JHUCUU- | XAMUYECKUX METOJOB
Hay4YHBIX  JAUCIUIUIMH o
A [[ECCOB, B TOM UYHCIIC | IUIMH B TPO(ECCHOHATb- | HCCIEAOBAHUN TMOYB U
MPOLIECChl  00pa30BaHUsA | HOM JESITEILHOCTH C TPHU- | CETbCKOXO3IMCTBEHHOM
JapTHBIX 3a7a4 B 00ma- o
pacTBOpOB, MX CBOMCTBA | MEHEHMEM HMH()OPMALMOH- | IPOAYKIIHH —
CTU TIPOU3BOJICTBA, IIE-
U OCOOEHHOCTH IIPOTe- | HO-KOMMYHHMKAIMOHHBIX (51.0.37-H.1)
pepaboOTKN U XpaHEHUS . .
o . | KalOIMX B HUX pCAKLUMH; | TCXHOJIOTHH,  ONPECNCIATh
CEJIbCKOXO035IMCTBEHHON
IOBCPXHOCTHBIC SBJICHUA | CYITHOCTb (usuxo-
MPOAYKIMH C TpUMe- .
M CBOHCTBA IIOBEPXHOCT- | XUMHUYCCKUX  IPOLECCOB,
HeHHeM  uHpOpMaIu-
OHHO HBIX CJIOCB; YCJIOBHS Cy- | IPOMCXOJAIINX B TIOYBE 1
IIECTBOBAHMS  JMCIIEPC- | PACTEHUM;  HCIOIb30BATh
KOMMYHHKAIIMOHHBIX .
TexHONOMi HBIX CHUCTeM U (HaKTOpoB, | CBOMCTBA XUMHUYECKUX
BIMSIOIIMX HA YCTONYM- | BEMIECTB B J1aOOpaTOpHOM
BOCTh TaKMX CHCTEM — |H IPOU3BOICTBEHHOM

(b1.0.37-3.1)

npaktuke — (b1.0.37-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 AUCHUINIMHEI cocTaBigeT 3 3adeTHbIx equHuibl (3ET), 108 akagemuueckux yaca (majee
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 MPOIEHTAX 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

Bo3nukHOBeHHE (PU3WYECKOH M KOJUIOMJIHOW XMMHH KaK CaMOCTOSITENIbHBIX JUCIUIUIMH. M.
B. JIOMOHOCOB — OCHOBOTOJOXHUK (PU3UYECKOW XUMHUHU. POIIb OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHH
¢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 tepmoanHamMHuKHU. TpeTbe Havano TepMoauHaMukd. CBOOOHAS SHEPTUS M HAIPaBJICHUE
XUMHYECKUX PEAKIUM.

1.4 XuMnueckasa 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.
JInHaMU4YeCcKUil XapakTep paBHOBeCHs. BilMsgHME BHEIIHMX YCIOBUM Ha paBHOBecue, npuHuun Jle-
[Ilarenrpe. 3akoH AeHCTBYOMMX Macc. KOHCTaHTa XMMHUYECKOrO0 paBHOBECHUS U CBSI3b €€ 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

JIBOHOM ANEKTPUYECKUN CIIOM W ero cTpoeHue. [anpBaHmueckue snemeHTh. OOpaTUMble U
HeoOpaTuMble 37eMeHTHl. YpaBHeHue HepHcra. Dnextpomnbie moreHimansl u DJ[C raibBaHUYECKUX
3jeMeHTOB. HopmanbpHbI  (CTaHAAPTHBIM) MOTEHIMAA. BoIopoaHblii 3JIEKTpOA. DIIEKTPOIbI
WHJIMKATOpHBIE (M3MEPUTENIbHBIC) U BCIIOMOTraTeIbHbIE (CpaBHEHUS). VI3MepeHue 3JIeKTPOABUKYIINX CUJL.
[ToTennmomeTpudeckoe ompeaerneHue HOHOB B pacTBopax. [uddysnonHsie moteHmmanbl. MeToabl
ycTpaneHus: 1uPy3rnoHHBIX MOTEHIHATOB. OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIC JJIEKTPOILI U IICTH.
OKuCIUTENbHO-BOCCTAHOBUTENbHBIM MOTEHIUAN MOYB; €ro u3mepeHue. [loTeHImoMeTpuueckuii MeTo
ompenenenuss pH. CrexnsHHBIM 31ekTpoy ¢ BogopoaHoi  ¢ynkuumeil. [loTeHumomerpuyeckoe
tuTpoBaHue. OrMpeneieHne OKHCIUTEIbHO-BOCCTAHOBUTEIPHOTO TOTEHIMAIA B  OHWOJOTHYECKUX
CHCTEeMaXx.



Pasznea 2. KonstongHas xumMus
2.1 [loBepXHOCTHBIE SABJIEHUSI. ATCOPOLMS

Nzotepmbl agcopOuuu. @usndeckas 1 XuMudeckas aacopOuus. AIcopOius Ha TpaHUIE TBEpAOe
Teno — ra3. Teopus ancopOunu, Ypapaenue Jlearmropa u @peitnaymxa. AncopOiys Ha TpaHUIIE TBEPIOE
Teno — pactBop. OpueHTauus IUQWIBHBIX MOJIEKYJ Ha TIOBEPXHOCTH ajcopOeHTa. AncopOuums
anekTpoauToB. IlpaBuna ®asuca — IleckoBa. OOMeHHas ancopOuus. YpaBHeHue Hukombckoro.
AncopOrus Ha TpaHMIe pas3zesna pacTBop — ra3. [IoBepXHOCTHO-aKTHBHBIE U TIOBEPXHOCTHO-HEAKTUBHBIC
BemiecTBa. OpueHTanus MOJIEKYJ B IOBEPXHOCTHOM ciioe. Y paBHeHue [ nooca.

2.2 Komon/iHbIe CHCTEMBbI 1 METObI MOJTy4eHHUs1 JIMOPOOHBIX KONTIOH/I0B

OO0mmas xapakTepucTHKa KOJUIOMIHBIX CHCTEM M HMX POJIb OMOJOTHYECKMX OOBEKTaX, MOYBaX.
MeTtoasl oayueHust TMo(OOHBIX KOJIOUIOB € MOMOIIBI0 KOHICHCAIIMU, MEXaHUYECKOT0 pa3apo0IeHus,
AIEKTPUUYECKOTO PACIIbUICHHUS, YIBTPAa3ByKa U MENTU3auU. MONEKyISIpHO-KUHETUUECKUE, ONTHYECKUE U
ANIEKTPUYECKUE CBOMCTBA JMOPOOHBIX KOJIOMAOB. bpoyHOBCckoe aBmkeHne. OCMOTHYECKOE J1aBlIEHUE.
CemumenTtanusi. Bs3kocTh. OYNCTKA KOJJIOWTHBIX PACTBOPOB METOAAMH TUANH3a, YIbTpaduIbTpaIi,
AIEKTPOINATIN3A U AJIeKTpoyibTpaduibTpanun. CBeropaccesuue. Db dext Tunnans u ypaBHenue Pames.
MeTobl 1 METOIUKH UCCIICOBAHUS (PHU3UKO-XUMUIECKUX CBOMCTB KOJIJIOUTHBIX CHCTEM.

2.3 YCcToiYnBOCTh M KOATYJIALMS JHOPOOHBIX KOJIJIOUI0B

Kunernueckas u arperatuBHas ycroduuBocTh. Koarymsmus. JlelictBue anektponutos. [IpaBuiio
[lynema — lapau. CoBMECTHOE OEMCTBHE SJIEKTPOJUTOB MpH Koaryisanuu. Koarymsuus v 1a3eTTa-
noteHuuan. Teopust koarymsauuu siekTponutamu. Kuneruka koarymsiuud. CrapeHue 305ed U
MenTu3anus. 3auTHOE IEUCTBUE MOJICKYJIIPHBIX aJICOPOUPYIOIINX CIIOCB.

2.4 MukporereporeHHbie CHCTeMbI
Cycnien3uu. Omynbcuu. ObpatuMocts $a3. IMynbraropsl. [lensr. Aspozonu.
2.5 PacTBOpBI BBICOKOMOJICKYJISIPHBIX coequHeHui (pactBopsl BMC)

O6mas xapakrepuctruka pactBopoB BMC u ux posib B 6M0JIOTHYEeCKUX 00beKTax, movysax. Coro-
cTaBJieHHE JTUOPOOHBIX KOJIOUA0B M pacTBopoB BMC. DrnekTpuueckue, MOJIEKYJIIPHO-KUHETUYECKHE U
onTH4ecKkue coiicTBa pactBopoB BMC. 3apsan vactunbl. M3osnekTprudeckas Touka. MemMOpaHHOE paB-
HoBecue. Bsaszkocts. OcmoTnueckoe naBineHue. CBeTopaccesHue U noriomieHne ceera. Habyxanwue u pac-
tBOopenne BMC. Crenenr HaOyxanus u ckopocTb HaOyxanus. @akroper HaOyxanus. ['enu. Ctyanau. Ilo-
JIYKOJIJIOUABI. MGTO,Z[BI U METOANKHU UCCIIEA0BAHUA q)HBI/IKO-XI/IMI/I‘IeCKI/IX CBOICTB BBICOKOMOJICKYJIIPHBIX
COETUHEHUN.

4.2 Conepxanue Jgexuuii

Ounas popma o0yueHust
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BBenenne. Bo3HukHOBeHHE (DU3NYECKON M KOJJIOMIAHON XMMHUHU KaK CaMOCTOS-
TEeNBHBIX IUCHUIUTMH. [Ipeamer ¢usnueckoil U KOJJIOMIHOW XUMHUU. 3HAYCHUE
(bu3MUECKO W KOJUIOMJTHON XUMUU B OMOJOTHYECKON M CEbCKOXO3SIICTBEHHOMN
HayKax.
1. XuMuuyeckass TepMOAMHAMUKA U Tepmoxumusi. Kinaccuueckass u cratuctuye- | 2 +

ckas TepMoanmHamMuka. CucTteMa W BHEIIHSS cpena. DHeprus. Pabora u temiora
KaK crocoObl nepenaun >Hepruu. OyHkuus coctosnus. [lapamerpsl cOCTOSHUS.
Peaknun oOpazoBanus. TemioBoi 3(ppeKkT XUMHUYECKOW peakiuu. JHTATBIHUSA.
3akoH ['ecca U cleICTBUS U3 HETO.




Xumuyeckass KHHeTHKA U KaTaau3. CKOpocTh XUMHUECKUX peakuuil. CpenHss
U MTHOBEHHasi CKOPOCTh XMMHUYECKON peakiuu. KoHCTaHTa CKOpOCTH XMMHYE-
CKOH peakuuu. BiusHue KOHLIEHTpaluuu Ha CKOpOCTh peakuuil. OnpeneneHue
KOHCTAaHT CKOpPOCTEH peakuuil. BiusHue temmepaTypbl Ha CKOPOCTh PEAKIMU.
VYpaBHeHue Appenuyca. DHeprus akTuBauuu. Kataius u ero 3HaueHue B COBpe-
MEHHOW XMMHUYECKON TEXHOJOTHH W Omojiormueckux mnporeccax. Kmaccuduka-
U] KaTAIMTHYECKUX TporeccoB. DepMeHTaTUBHBIN KaTalu3, ero 0coOEHHOCTH
U 3Ha4YeHHe B OMOJIOTMYECKUX Mpolieccax. XUMHUYECKoe paBHOBecue. PaBHoBec-
HO€ cocTosiHuE. VICTMHHOE, yCTONYMBOE, XMMUUECKOE PAaBHOBECUE U M3MEHEHUE
TepMOAMHAMUYECKUX (QyHKIHH. JInHaMudecKkuii XxapakTep paBHOBecHs. BiausHue
BHELIHUX YCJIOBUI Ha paBHOBecue, npuHuun Jle-lllaTenbe. 3aKoH AeHCTBYONINX
Macc.

PacTBOpBI 2JIEKTPOJIUTOB U HENIEKTPOJUTOB. PazbaBneHnsie pacTBopsl. Koi-
JUTAaTUBHBIE CBOICTBa pacTBOpoB. [loHM)KeHHE NaBieHMs] HACBILIEHHOTO Mapa
pacTBOpUTENs HaJ pacTBOpoM. Temmeparypa 3amep3aHus pa30aBIEHHBIX pac-
TBOpoB. Kpmockomms. 3akonwsr Payms. Temmeparypa KumieHus pa3z0aBiICHHBIX
pactBopoB. D0ymmockonus. Ocmoc. OCMOTHYECKOE JaBlieHHE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonornueckne mpouecco u ocmoc. Bo3HukHO-
BEHUE MOHOB B pactBopax. lIpomeccsl compBaTanuu (ruaparanuu). Pazsutue
TEOPHUH CHIIBHBIX AJIEKTPOJUTOB B paboTax [lebas u XroKkens. AKTUBHOCTh, KO-
3¢ UIMEHT aKTUBHOCTH, HOHHASI CHJIa PACTBOPA. DJIEKTPHUECKasi IPOBOJUMOCTD
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.

DJIEKTPOXMMHYecKHe nmpouecchbl. [[BOMHOMN AJIEKTpUYECKUI CIIOM U €ro cTpoe-
Hue. ['anpBannyeckue 35eMeHThl. OOpaTuMbie U HEOOpPATUMBIC JIEMEHTHI. Y paB-
HeHue HepHcra. Onektpoanbie noteHnuansl 1 D/]C ralbBaHUUECKUX 3JIEMEHTOB.
HopMmanbnblii (cTangapTHBIN) mOoTeHUHAT. BOAOpOAHBIN 3IEKTPOa. DIEKTPObI
MHJVKAaTOpHBIE (M3MEPUTENbHBIE) U BCIIOMOTaTeNNbHbIE (CpaBHEHMSI). M3mepeHne
ANEKTPOABIKYIINX Cul. OIpenencHue OKUCINTENbHO-BOCCTAHOBUTEIBHOTO I10-
TEHIIMAaja B OMOJIOTHYECKUX CUCTEMAX.

IloBepxHOCTHBIE siBJeHUs. AjcopOouus. Vzotepmbl ancopormu. dusndeckas 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 MOJy4eHUs JU0O(OOHBIX Ko/L1oua0B. O0-
I1ast XapaKTePUCTUKA KOJIJIOUTHBIX CUCTEM U UX POJIb OMOIIOTHYECKUX O0BEKTaX,
nmouBax. Merozbl nosyueHus: IM0(HOOHBIX KOJIOUAOB C MOMOIIBI0 KOHIEHCAIIUH,
MEXaHHYECKOTO pPa3ApoOIEHUS, dIEKTPHUUYECKOrO PACIBUICHHUS, YJIbTpa3ByKa W
nentu3anuu. MonekyIspHO-KHHETUYECKUE, ONTHYECKUE U DIIEKTPUYECKUE CBOM-
crBa J110(pOOHBIX KoJutoMI0B. bpoyHOBckoe nBmxenune. OcMOTHYECKOE AaBiie-
Hue. Cegumenranus. Bsskocts. CBeTopaccestHue. MeToasl U METOAMKHA HCCIIEe-
NOBaHUS (PU3UKO-XUMUYIECKUX CBONCTB KOJJIOUTHBIX CHCTEM. Y CTOHYMBOCTH U
KoaryJsauus JuogoOHbIX KOLUIOMA0B. KrHeTnyeckass U arperaTuBHas yCTOM-
yuBocTh. Koarynsauus. JlelictBue snextponautos. Ilpasuno Ilynbua — IMapawm.
CoBMeCTHOE JEHCTBUE AJIEKTPOIUTOB MpHU Koaryssuuu. Koarymsuus u m3erra-
noreHumai. Teopus Koaryasinuu iekTpoiautaMu. KuHeTnka KoaryJisiiui.

Muxporereporednbie cucrembl. CycreHsuu. OMmyibcun. OO6patumocTh ¢as.
Omyunbratopsl. Ilensl. Aspo3zoinn.

PacTBOpBI BBICOKOMOJIEKYJISIPHBIX coeanHeHuii (pactBopsi BMC). OOmas
xapakTepuctuka pactBopoB BMC u ux poib B OHOIOTHYECKUX 0O0BEKTax, MoY-
Bax. ComnocraBienre Tu0GOOHBIX KOJUIOMAOB U, pactBopoB BMC. Dnektpude-
CKHE, MOJIEKYJISIPHO-KMHETHYECKHE W ONTHYECKHE cBoiicTBa pactBopoB BMC.




3apsin yactuisl. M303nekrpuyeckast Touka. MeToJibl 1 METOUKU UCCIEAOBaHUS
(U3UKO-XMMHUYECKHUX CBOWCTB BHICOKOMOJIEKYJISIPHBIX COETMHEHUH.
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IIOArOTOBKa

XuMu4yeckass TepMOAMHAMUKA U Tepmoxumusi. Kinaccuueckass 1 cTaTUCTHYe-
ckas TepMoanmHamMuka. CucrteMa W BHEIIHSS cpena. DHeprus. Pabora u temiora
Kak crocoObl mepenaun Heprun. OyHKIus coctosiHus. [lapaMeTpbl COCTOSHUS.
Peaknun oOpazoBanus. TemioBoi >(ppeKkT XUMHUYECKOW peakiuu. IHTATBIHUA.
3akoH ['ecca u cieacTBUs U3 HETO.

XuMuYecKass KHHeTHKA M KaTajan3. CKOpOoCTh XUMUYECKUX peakunil. CpenHsis
U MTHOBEHHasi CKOPOCTbh XMMHUYECKON peakiuu. KoHCTaHTa CKOpPOCTH XUMHUE-
CKOM peakiuu. BiusHMe KOHUEHTpAlMU Ha CKOPOCTh peakuui. OmnpenerneHue
KOHCTAaHT CKOpPOCTEM peakuuii. BiusHue temmnepaTypbl Ha CKOPOCTb PEAKLMUH.
VYpaBHeHnue AppeHuyca. JHeprus akTuBauu. Karaius u ero 3HadeHue B COBpe-
MEHHOW XMMHYECKOW TEXHOJIOTUM U Ouosormueckux mporeccax. Kmaccuduka-
1Usl KaTaluTHYeCKuX rpoueccoB. depMeHTaTUBHBINA KaTalu3, ero 0COOEHHOCTH
U 3Ha4YeHHe B OMOJIOTMUYECKUX Mpolleccax. XUMHUUYECKOe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. VICTHHHOE, YCTOMYMBOE, XUMUYECKOE PAaBHOBECHE U M3MEHEHUE
TepMoaMHAMHUECKUX (QyHKIMHA. JInHaMuYecKuii XxapakTep paBHOBecus. BiusHue
BHEIIHUX YCJIOBUU Ha paBHOBecue, npuHiui Jle-IllaTense. 3akoH nelcTBYOMNX
Macc.

PacTBOpBI 2/1€eKTPOJIMTOB U HEIEKTPOJIUTOB. PazbaBieHHbie pacTBopbl. Koi-
JUTaTUBHBIE CBOWCTBa pacTBOPOB. [loHMXEHME MaBJICHHS HACHIIIEHHOTO Mapa
pacTBOpuUTeNs Haja pacTBOpoM. Temmeparypa 3aMep3aHusi pa30aBIE€HHBIX pac-
TBOpoB. Kpuockomus. 3akonsl Paynsa. Temmeparypa KureHHsl pa30aBIEHHBIX
pactBopoB. D0ymmnockonus. Ocmoc. OcMOTHYECKOE NaBlICHHE pa30aBIECHHBIX
pactBopoB. 3akoH Bant I'odda. bruonorndeckue nporeccsl U ocMoc. Bo3HUKHO-
BEHUE HMOHOB B pacTBopax. [Ipomecchl conpBartanuu (rugpartauuu). PazButue
TEOPUHU CHIILHBIX JJIEKTPOIUTOB B padorax Jlebast n Xiokkens. AKTUBHOCTb, KO-
3¢ (ULMEHT aKTUBHOCTH, MOHHAS CHJIa pacTBOpa. DJIEKTpUUYECKask MPOBOJUMOCTh
pacTBOpoOB 31eKTpoauTOB. [IpoBogHMKYN nepBoro u Broporo pozaa. [Ipumenenue
3aKOHA JEHCTBYIONIMX MAcC, K CIa0BIM AJIEKTPOIUTAM.

IToBepxHocTHBIE siBJIeHUA. AfncopOuusi. M3orepmer ancopbumu. Ouzndeckas u
XUMHYecKast azcopOuus. AacopOus Ha TpaHUIle TBEpAOE TeNo — ra3. Teopus aj-
copbumu, ypaBHenue Jlenrmiopa u @pelinanmxa. AacopOuus Ha rpaHULIE TBEPIOE
TEJ0 — PacTBOp.

Koanouanbie cucteMbl M1 MeTOAbI MOJMy4YeHHsA JHOGOOHBIX KOAI0M10B. O0-
masi XapakTepUCTUKA KOJUIOMAHBIX cHUCTeM. MeTonabl moiydyeHHUs JHopOOHBIX
KOJIJIOUJIOB C TIOMOUIbIO KOH/IGHCAIINH, MEXaHUYECKOTO Pa3IpoOIeHHs, SJICKTPH-
YECKOr0  paclbUICHMs, yJIbTpa3BykKa W  HOenNTu3auuu.  MoJekynspHo-
KUHETHYECKUE, ONTHYECKUE U JCKTPUUECKHE CBOMCTBA JTMO(POOHBIX KOJUIOUIOB.
BpoyHoBckoe nBuxkenue. Ocmornueckoe napiieHne. CenumeHTanusi. BsS3kocTh.
CaertopaccesiHue.

YCeToMYMBOCTh U KOATYJAUMS JHO(OOHBIX KOLIOUA0B. KuHeTnueckast u ar-
peratuBHasg yctonluuBocTh. Koarymsanus. JlelictBue anexktposnntoB. llpaBuio
[lyneua — I'apau. CoBMecTHOE AEHCTBUE ANEKTPOIUTOB MpU Koaryssauuu. Koa-
TYJISIUsl U A3eTTa-oTeHuuan. Teopus koaryisuuu saekrpoiauTamu. KnHetuka
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KOoaryJignuu.

Hroro | 6 | 10%
4.3 Coaepxxanue Ja0OpPaTOPHBIX 3aAHATHI
Ounas popma o0yueHust
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HaumenoBanue 1a00paTOpHBIX 3aHATUN Z22| Eo
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1 BBonnoe 3ansTue. Texnrka 6e3onacHocTu. Pemenue 3a1a4d Ha arperaTHbIe COCTOS- 4 +
" | HUA BelecTBa.
’ XuMudeckast TepMoanHaMuKka. OmnpeereHne TerioBoro 3gdexra mporecca pac- 4 4
" | TBOpEHHS COJIH.
3 Xumnueckasi KUHETUKA. POTOMETPUYECKOE U3YUCHUE KUHETUKU XUMUYECKOU peak- 4 +
" | ouu.
4. | Homyuenue 6y(depHbIX paCTBOPOB U M3yUCHHE UX CBOHCTB. 4 +
5 [ToBepxHocTHBIE siBNIeHUs. VccnenoBanue aacopOLuy NOBEPXHOCTHO-aKTUBHOTO 4 4
" | BemectBa (ITAB) M3 pacTBOpa Ha NOBEPXHOCTH TBEPAOTO TENA.
6. | Komnoumneie pactBopsl. [TonydueHne u cBOMCTBA KOJUIOUIHBIX PACTBOPOB. 4 +
7 BricokoMonekysipHble coeTMHEeHMs. 3ydueHne cBOMCTB pacTBOPOB BEICOKOMOJIE- 4 +
" | KYJISIDHBIX CO€JIMHEHUH.
Hroro | 28 | 30%
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HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN Z 3| £
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=
1 Xumnueckass KUHETUKA. POTOMETPUYECKOE U3YUCHUE KUHETUKU XUMUYECKOU peak- > +
T | muu.
[onmyuyenue Oy(epHBIX paCTBOPOB M U3YUEHUE UX CBOMCTB. DJICKTPOXUMHUUECKUE
2. | mpouecchl. KoHaykTOMETpUUeCKOe N3yueHrne CBOMCTB PacTBOPA CI1ab0To JIEKTPO- 2 +
JUTA.
3. | Komnouansle pactBopsl. [losyueHne u cBOMCTBA KOJUIOMAHBIX PACTBOPOB. 2 +
4 Bricokomonekyasipabie coeiuHeHus. M3yuenne cBOMCTB pacTBOPOB BEICOKOMOJIE- ’ +
" | KyJSpHBIX COEIMHEHUH.
Hroro| 8 |30%
4.4 CopaepxaHue NPAKTHYECKUX 3aHATHI
[TpakTHyeckue 3aHATHS HE MTPEyCMOTPEHbI YUEOHBIM TLIAHOM.
4.5 Buabl u cogep;kaHue CAMOCTOATEIbLHONH padoThI 00y4ar0IMXCst
4.5.1 Bwuasl caMOCTOSTEILHON PabOThI 00yJarOIIHXCS
KonnuecTBo yacos
Bunel camocTosiTenbHON paboThl 00yYaromuxcs ouHas (popma 3ao4Has popma
o0yueHHs o0yueHHs
[ToaroroBka K J1aGOpaTOPHBIM 3aHATHSAM U K 3alTUTE JIa0OpaTop- 28 8
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HBIX paboT

BrinoaHeHne KOHTPOJIBLHON pabOTHI — 34
CaMocCTOsITENIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 28 38
[ToaroToBka K MPOMEXYTOYHOM aTTECTALUK 10 10

HTroro 66 90

4.5.2 CopnepxaHue cCaMOCTOSATENbHOM pabOThI 00YyJaIOLINXCS

/o

HanmenoBanue Tem 1 BOpocoB

KomnnuectBo yacoB

ouHasi popma
o0ydeHHS

3a04yHas popma

0o0y4eHHSs

Brenenue. M.B. JIoMOHOCOB — OCHOBOMOJIOKHUK (PU3NUECKON
XUMHH. POITb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHH (GU3UUECKON U
KOJUIOUTHOU XUMHMU.

6

8

ArperatHble cocTosiHUS BellecTBa. Kunetnueckast Teopus ra3os.
PeannHEbIe Ta3ml.

Xumudeckass TepMOJAMHAMMKA M TepMOXMMHA. Bropoe Hauano
TepMOAMHAMUKHU. TpeTbe Haudano TepMoauHamMuku. CBoOOJHas
SHEPIUsl U HANPABJICHUE XUMUUYECKUX PEAKLIMM.

XuMuyeckass KUHETUKAa U KaTanu3. POTOXMMHUYECKHE PEaKIUH.
cI)OTOXI/IMI/I‘IGCKI/IG, TCMHOBBIC W PpaJUaAllMOHHO-XUMHUYCCKUC PC-
akuu. CKopocTh POTOXUMUYECKUX peaknuii. CHHTE3 opraHuye-
CKOTO BEIIECTBA PACTCHHSIMH IOJ] JCHUCTBHEM XJIOpOpHiLia Kak
ceHcuOmnm3aropa. 3Hauenue ¢gorocuHre3a. Koncranta xumuue-
CKOTO PaBHOBECHSI M CBSI3b €€ C MU3MEHEHHEM CBOOOTHOW 3HEp-
THH.

PacTBOpBI 2JIEKTPOINTOB U HEAIEKTPOJIUTOB. PazBUTHE MOHATHSA
KHCIIOTHI U ocHOBaHuA. Teopust bpencrena, KuciI0THO-OCHOBHBIE
napsl. Cuita kucnoT U ocHoBaHMM. KomnuecTBeHHOE omnpenene-
HHE KHCJIOTHOCTH BOJAHBIX pacTBOpoB. [Tonsitue pH u pK. Pacuer
pH KHCIBIX M IIETOYHBIX PAcTBOPOB. bydepHble CHUCTEMBI, UX
coctaB U MexaHusM jeictBus. Pacuer pH OydepHbix cucrtem.
BydepHnas emkocTh, BIMSHHUE HA HEe Pa3IHUYHBIX (aKTOpOB. 3a-
KoH pazbasieHusi OctBanpaa. [loaBmwxHOCTH HOHOB. Ornipeserne-
HUE CTETEeHU U KOHCTAHThI AUCCOLMAINH CIIA0BIX AJIEKTPOIUTOB.
Kongykromerpuueckoe tutpoBanue. [IpumeHeHue siaexTpuue-
CKOIl IIPOBOAMMOCTH AJI1 ONPEIEIICHUS BIIAXXHOCTU CEIbCKOXO-
3sIICTBEHHBIX MPOIYKTOB, JTMHAMHKHU COJIEBOTO PEKMMA MOYB.

OnexkTpoxumMuueckue npoueccel. Ilorennomerpudeckoe onpene-
JIeHWEe MOHOB B pacTBopax. uddy3noHHble MOTeHIHAIB. MeTo-
npl ycrpaneHus: AU(Py3noHHBIX MOTEeHIANoB. OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIE  JJEKTpoabl W Henu. OKHUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIA TMOTEHIIMAN TOYB; ero u3mepeHue. [loten-
nuoMeTpudeckuid Mmetoj onpeneneHus pH. CTeKIsTHHBIN IeKTPOT
¢ BoggopoaHoil pyHkIiuei. IloTeHImoMeTpruiecKoe TUTPOBAHKUE.

IToBepxHOCTHBIE siBeHMsI. OpueHTaus AU(PUIBHBIX MOJIEKYJ Ha
MOBEPXHOCTU ajicopOeHTa. Ancopouus snexTponuTos. [IpaBuna
dasHca — [leckoBa. OOMenHas ancopOuus. YpaBHenue Hukosb-
ckoro. Ayncopbuus Ha rpaHule pasziena pactBop — ras. [loBepx-
HOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTHBHBIE BEILECTBA.
OpueHTanus MOJIEKYJI B IOBEPXHOCTHOM clioe. YpaBHeHue [ ub-
Oca.

KOHHOI/II[HBIG CUCTCMbI U MCTOABI MOJTYYCHUA JII/IO(bO6HBIX KOJI-
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nonaoB. OYKMCTKAa KOJJIOMIHBIX PAacTBOPOB METOJAMHU JHAln3a,
ynbTpaduiIbTPALUy, JIEKTPOJUAIN3A U ANEKTPOYIbTpaduibTpa-
1un. Dddexr Tunnang u ypasuenue Pamest.
YceroitunBOCTh U KoaryJisiius auopoOHbIX KomutonaoB. CtapeHue
9. | 3omeil m menTu3auuA. 3alIUTHOE JEUCTBHE MOJICKYJISPHBIX a- 6 8
COPOUPYIONIHX CIOEB.
Muxkporereporenusie cuctembl. Cycnenzuu. Omynbeuu. Obpa-
TUMOCTb (ha3. Omynwraropsl. [lensr. A3pozonu.
PacTBOpBI BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH (PACTBOPHI
BMC). Memb6pannoe paBHOBecue. Bsazkocts. OcMoTHueCcKOe
11. | naBnenue. CBeTopaccessHuE u norionieHue ceera. Habyxanwne u 6 9
pactBoperne BMC. CreneHp HaOyXaHHs M1 CKOPOCTh HaOyXaHMUsI.
®akrtopsl HaOyxanus. ['enu. Ctyanu. I1omyKoIouabl.

Hroro 66 90

10.

S YueOHO-MeTOAMYECKOE O0ecIIeYeHHEe CAMOCTOSITeIbHON PadoThl 00y4aroIuXcs
10 AMCHHUTIJIMHE

VYuebHO-MeTomueckue pa3paboTku umerorcs B Hayunoit 6ubmmoreke ®I'BOY BO IOxHo-
VYpansckuii [AY:

1. Xwumus ¢uszudeckas U KOJUIOUIHAS [DIEKTPOHHBIN pecypc]: METOM. PeKOMEHIAIIMN K CaMOCTOsI-
TEJNBHOM paboTe Mo AUCHUILINHE [T 6akanaBpoB, oOyvaromuxcs mo HanpasieHusMm: 35.03.03 Arpoxu-
Mus U arpornouBoBenenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHOomOTHS TIPOU3-
BOJICTBA M NepepabOTKH celnbcKoxo3siicTBeHHOH nponykimn] / FOxuo-Ypansckuit AY, UactutyT arpo-
skojoruu; cocT. A. A. Kanranos. - Muacckoe: FOxno-Ypanbckuit 'AY, 2016. - 28 c.: wi., Tada. - 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

2. ®usnueckas U KOJUIOMJIHAS XUMHS [DIEKTPOHHBIA pecypc] : METOJ. yKa3aHHs K BBIIOJHEHUIO
KOHTPOJIbHOW PaOOTHI JUIsl CTYACHTOB 3a04HOM (opMbl 00ydeHust [mo HampasieHusM: 35.03.03 Arpoxu-
mus U arponouBoBesaenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHonorust npous-
BOJICTBA CEIbCKOXO35MCTBEHHOU npoaykiuu ] / KOxHo-Ypanbckuii 'AY, MHCTUTYT arpo3KoJa0THH ; COCT.
A. A. Kanranos. - Muacckoe: KOxuo-Ypanbckuiit [AY, 2017. - 36 c. : Tabu. - C npuit. - bubmumorp.: c. 5-
6 (13 na3B.). - Jloctyn u3 mokanpHO# cetH: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Hoctym
u3 cetu Muatepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

6 DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBeIEeHUs MPOMEKYTOUHOI aTTeCTAMU 00y4alomuXCcs 1Mo
JUCIHUILIHHE

Jlnst ycTaHOBJICHUSI COOTBETCTBUSI YPOBHS MOATOTOBKHM oOydvarontuxcs Tpedoanusm ®@I'OC BO
pa3paboTaH (OHJ] OLEHOYHBIX CPEIACTB AJIS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEXKY-
TOYHOM arTecTanuy oOydarommxcs no gucuumimHe. GoHa OIeHOYHBIX CpeAcTB MpenacTasieH B [Ipuio-
KCHUU.

7 OcHOBHasl U IONOJHUTEIbHAS Y4eOHasl JJUTEepaTypa, He00X0AMMAas /ISl OCBOCHUS
AMCUMUILINHBI

OcHOBHas 1 JIONIOJHUTENbHASA y4eOHas nuTepaTypa uMeercsi B HayuHoi 6uOnmoTexe U JIeKTpOoH-
HOM nHpopMannoHHo-o6pazoBarenbHoi cpene PI'BOY BO HOxuo-Ypansckuit [AY.

OcHoBHAA:

1. Kymsikos, P. M. ®usndeckas u KOJJIOUIHAA XUMHUA : yueOHOoe mocobue ams By3oB / P. M. KymsbI-
koB, A. b. UttueB. — 3-e u3x., crep. — Cankr-IlerepOypr : Jlans, 2022. — 236 c. — ISBN 978-
5-507-44162-4. — Tekcr : anekTpoHHbIHN // Jlanb : anekTpoHHO-OuOMMoTeynas cuctema. — URL:
https://e.Janbook.com/book/215750
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2. Sxymnos, T. P. ®usnveckas u KoyutouaHas Xumus : ydeOHUK /g By3oB / T. P. SIkymos, ®@. ©.
3unnatos, I'. H. 3aitnameBa. — Cankt-IlerepOypr : Jlans, 2021. — 144 ¢. — ISBN 978-5-8114-
7423-3. — Tekcr : snexktpoHHslii // Jlaup : snekrponHo-OmOnmnoreyHas cucrema. — URL:
https://e.lanbook.com/book/176871

3. Koros, B. B. Kypc neknuii mo ¢puznyeckoil ¥ KOJUTOUIHON XUMHH JIJIsi HAlIPABJICHUS TOATOTOBKU
6axanaBpoB: 35.03.03 — «Arpoxumusi 1 arponoyBoBeicHue» : yueOHoe nocodue / B. B. Kotos, O.
B. Ileperonuas. — Boponex : BI'AY, 2018. — 179 c. — Tekcr : anekTponHsii // JlaHb : 3nek-
TpoHHO-OMOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/178971

4. TumnoBble pacyeTsl Mo (HU3NYECKON M KOJUIOUIHOM XuMuH : yueOHoe mocooue / A. H. Bacrokoga,
O. II. 3amaunna, H. B. HaconoBa, JI. 1. [lepenénkuna. — Cankr-IlerepOypr : Jlans, 2022. —
144 c¢. — ISBN 978-5-8114-1605-9. — Tekcrt: nsnekTpoHHbli // JlaHb : 3J€KTpOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/211541

JlonosHUTeE/IbHAS:

1. AnpapromkoBa O. B. Xumus. M30pannbie pa3zaensl oOmel (U3N4YecKoil U KOJIJIOUIHONH XUMHH
[Onextponnsiii pecypc] / O.B. Auapromkosa; T.U. Boctpukosa; A.B. IlIBeipeBa; E.}FO. ITonoga -
Hoocubupck: HI'TY, 2011 - 160 c. - locTyn k momHOMY TekcTy ¢ caiita ObC YHuBepcuterckas
6ubnmoreka online: http://biblioclub.ru/index.php?page=book&id=228572

2. MapunkuHa, I'. A. ®usndeckas u KoutonHast Xumus : yueOnoe nocodue / I'. A. Mapunkuna, H.
I1. ITomsixosa, 0. 1. KoBans. — HoBocubupck : HI'AY, 2009. — 151 ¢. — TekcT : 31eKTpoH-
HbIl // Jlanb : anekTpoHHO-Onbmoreynas cucrema. — URL: https://e.lanbook.com/book/4568

3. @wusnueckas u kKowtougHas xumus. [Ipaktukywm : yuebHoe mocobue / I1. M. Kpyrnsakos, A. B.
Hymraesa, H. I'. Bunkosa, H. B. KomeBa. — Canxkr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN
978-5-8114-1376-8. — TekcT : anekTpoHHBIN // JlaHb : 37eKTpOHHO-OMONIMOTeUHasl cucTeMa. —
URL.: https://e.lanbook.com/book/211136

4. boupapesa, JI. I1. ®uzuveckas U KOJUTOUAHAS XUMHUSI: TEOPHUS M MPaAKTHKA : ydeOHOe mocodue : /
JI. TI. bonnapesa, T. B. MactiokoBa ; Hayd. pea. T. A. Kyumenko. — Boponex : BopoHnexckuii
rOCyJapCTBEHHBIM YHUBEPCUTET UHKEHEPHBIX TexHoJorui, 2019. — 289 c. — Pexxum gocrymna: mo
noxmnucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

5. Kykymkwmna, W.M. KommomgHas xumus [DIEeKTpOHHBIN pecypc]: ydeOHOoe 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-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHET»,
Heo0X0AuMBbIe VISl OCBOCHUS JUCHHUILIMHBI

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

Yuusepcurerckas oudimorexka ONLINE http://biblioclub.ru

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

b=

9 MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHBbI

VYyebHo-MeToanuecKue pa3paboTku umerorcs B Hayunoit Oubamnorexe u 3JIeKTpOHHON HHGPOP-
MalroHHo-o0pa3zoBaTensHol cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1.  ®wusnueckas M KOJUIOMIHAS XUMUs [DIIEKTPOHHBIN pecypc] : METOA. YKa3aHUs K BBIIIOJHEHUIO
nabopaTopHBIX paboT [ OakanaBpoB, oOydaromuxcs 1mo HampasiaeHusM: 35.03.03 "Arpoxumus u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacto”, 35.03.07 "TexHonorus npou3Bo-
CTBa CEIbCKOXO3sicTBEHHOU Tpoaykiuu'] / FOxuHo-Ypanbckuit ['AY, MHCTUTYT arpo3Kojoruu ; COCT.
A. A. Kanranos. - Muacckoe: KOxno-Ypanbckuiit ['AY, 2016. - 85 c. : un., 1a6xa. - C npui. - bubmumorp.:
c. 83 (10 nasB.). - Jloctyn u3 nokanpHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - [o-
ctyn u3 cetu MuTepuet: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumusa ¢uzndeckas ¥ KOJUIOUIHASA [DIEKTPOHHBIA pecypc] : METOJ. yKa3aHUs M0 PEIICHHUIO
3amad [t 6akanaBpoB, oOydaronuxcs mo HampasineHusM: 35.03.03 "Arpoxumus U arponoyBoBeieHUE",
35.03.04 "Arponomus", 35.03.05 "CanoBonctBo”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
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ctBeHHOU npoaykuun'] / FOxuo-Ypansckuit 'AY, UnctutyTt arposkosioruu ; coct. A. A. KanraHos. -
Mpuacckoe: FOxno-Ypambckuit T'AY, 2016. - 28 c¢. - Jloctyn 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. Xumus Qusznyeckas ¥ KOJUIOMAHAS [DNEKTPOHHBINA pecypc] : METOA. peKOMEHIALUU K CaMo-
CTOSITEJIBHOM paboTe MO AMCIUIUIMHE [171s1 0akaiaBpoB, 0OyJaromuxcs mo HanpasieHusm: 35.03.03 "Ar-
poxumus u arponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoactso"”, 35.03.07 "Texunouo-
TUs MPOU3BOJACTBA CEIbCKOX03sMCTBEHHOM TTpoaykuuu'| / FOxuno-Ypansckuii ['AY, MHCTUTYT arposko-
noruu ; cocT. A. A. Kanranos. - Muacckoe: FOxno-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.  @usnyeckas ¥ KOJUIOMIHAS XUMUS [DNEKTPpOHHBIN pecypc] : METO. yKa3aHus 110 UCIOJIb30Ba-
HUIO J1TabOpaToOpHOro 00OpYyIOBaHMS [[UIs1 CTYJEHTOB arpOHOMHYECKOTo (hakyjabTeTa HAampaBiICHHA:
35.03.03 - Arpoxumus u arponouyBoBeneHue, 35.03.04 - Arponomus, 35.03.05 - CagoBoactso, 35.03.07 -
TexHonorust MpOU3BOJICTBA CEILCKOXO3sMCTBEHHON nponykuuu] / FOxuo-Ypansckuii 'AY, UHCTHUTYT
arposkojioru ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii 'AY, 2016. - 18 c. : un., Tabm. -
bubnuorp.: c. 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOM CeTH:
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(pOpPMAaHOHHBIE TEXHOJOTHH, HCII0JIb3yeMble IIPH OCYLIeCTBJICHHH 00pa-
30BaTeJBLHOIO Npouecca no AMCUMUILJIMHE, BKJII0Yasi IepedyeHb NPOrPaMMHOI0 odecrnie4eHus U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6uGamoTexe ¢ TepMUHAIBHBIX CTAHITMHN MPEIOCTaBISAETCS JOCTYI K 0a3aM TaHHBIX:
- Texakcnept (nH(pOopMaoHHO-cripaBoyHas cucrema 'OCToB) http://www.cntd.ru/;

[lepeueHp AUIIEH3NOHHOTO MPOrPaMMHOr0 o0ecrieueHus. PEKBU3UTHI MOATBEPKIAAIOIIETO TIOKYMEH-
Ta:

1. Onepanvionnass cucrema 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. Oducuerii naker npuioxkenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIuneH3non-
Hbli goroBop Ne 11353/409/44 ot 25.12.2018

AnTusupyc Kaspersky Endpoint Security mist Ousneca, Jluniensnonnsiit qorosop Ne05/44/3K/25 ot
12.03.2025 1.

11 MarepnanbHoO-TeXHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBJIeHHS 00Pa30BaTeJIbLHOIO
npouecca no JUCHMILIHHE

Y4eOHble ayIUTOPHUN /AJIsl TPOBEAeHNUS 3aHATHI, MPEAYCMOTPEHHBIX IPOrPaMMOii, OCHAIIIEH-
Hble 000py/10BaHMEM U TEXHMYECKMMHM CpecTBaMU 00y4eHHs

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

2. YueOHast ayAUTOpUS ATl IPOBEICHUS MPAKTUUECKUX 3aHATUHN, 3aHATHI CEMHUHAPCKOTO TUIIA, BbI-
MOJIHEHUSI KYPCOBBIX pa0bOT, IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTAIMM, TEKYLIETO KOHTPOJIS U TIPO-
MEXYTOUYHOU aTTecTauu — JadbopaTopus XuMuu — 314.

IHoMemeHust 1J1s1 CAMOCTOATEbHOI PadoThl 00y4aKOIIMXCS

1. IToMemenus st cCaMOCTOSATEIBLHON paboThl oOydaronuxcs — ayautopust Ne 111a, ocHaieHHbIe
KOMITHIOTEPHOM TEXHUKOM C MOAKIIOUEHHEM K ceTn «HTepHeT.

IlepeyeHb 000pyIOBAHMS U TEXHHUYECKHX CPEICTB 00yUEeHUS:

1. ®oroxonopumerp KOK-3.
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HNonomep U-130.

Kongyxromerp KCJI-101.

Becs1 anextponnsie VIC-120 d3.
Cymmnbhsiii mxagp CHOJI 58/350.
BreitsokHOM mIKad.

Tepmocrar TC-1/20 cyx0BO3XyIIHBIN.

DJIeKTpUYecKas IInTKa.
bans ma6oparopnas 113-4300.
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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 pemniaTh THIIOBBIE 33124 MPOPECCHOHANTBHOMN AEITeThHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTEMaTHYECKHUX, €CTECTBEHHO-
HAy4YHBIX U 001enpodeccuoHaIbHBIX JUCHUILIMH C IPUMEHEHHEM HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA.

Kon 1 HammeHoBaHue ®opmupyembie 3VH
HaumenoBanune
HWHAUKATOpa NOCTUKCHUSA
OIIEHOYHBIX CPEJICTB
KOMITETEHIINH 3HAHUS yMEHUS HaBBIKHA
OO0yuarommiics noipkeH | OOydvarornuiics noipkeH | OOyvaronuiicss  JoiDKeH | Tekymas aTTecTarus:
T-1 3HATD: YMETb: BIAJIETD: - OTYeT MO J1abopaTOpHOU
-lomk-1
OCHOBHBIE 3aKOHBI €CTECTBEH- | HCIIOIb30BaTh OCHOBHBIE | HABBIKAMH pabore;
Hcnons3yer OCHOBHBIE 3a-
HOHAYYHBIX JWCIMIUIMH, SIB- | 3aKOHBl W TIOHSATUS €CTe- | MPOBEACHUS (GU3HKO- | - TECTUPOBAHUE;
KOHBl ~ €CTECTBEHHOHAYyY- ?, N
JEHUN W TPOILECCOB, B TOM | CTBEHHOHAYYHBIX  JIUCIH- | XAMUUYECKUX METOJOB HC- | - YCTHBINA OTBET.

HBIX JUCUUIUIAH JUIS pe-
IIeHMs CTAaHAAPTHBIX 3a/1a4
B 00JacTu TPOU3BOJICTBA,
nepepaboTKH W XpaHEHUs
CEJIbCKOXO351MCTBEHHOU
MPOAYKIUN C TPUMEHEHU-
eM UH(POPMALIMOHHO-
KOMMYHHUKAIIUOHHBIX TEX-
HOJIOTHI

YHCIIe POLIECCHl 00pa3oBaHuUs
pacTBOpOB, WX 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
cuctem — (b1.0.37-3.1)

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

—(b1.0.37-V¥.1)

CIIEJOBaHUI MOYB U CEllb-
CKOXO3SIUCTBEHHOM  MpO-
nykuuu — (b1.0.37-H.1)

[IpomexxyTouHast arrecra-
s
- 3a4€eT C OLICHKOU
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2. Iloka3aTe/iM, KpUTEPHUH U LIKAJA OLEHUBAHUS MHAUKATOPOB T0CTHKEHHUS KOMIIeTeH M

N -1onk-1 Ucnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUTUIMH JUTsl PeIIEHUs CTaHApPTHBIX 3a7a4 B 00J1aCTH MPOU3BOJICTBA, TEpepadbOTKH

U XpaHEHUS CEIbCKOXO03sIMCTBEHHON MPOIYKIIMU C TPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

TTokazarenu
OIICHUBAHUS
(Dopmupyemsle
3YH)

Kputepuu u 1mkana olleHUBaHUS PE3yJIbTaTOB O0YUYEHUS MO AUCLUILITHHE

Henocratounsrit
YPOBEHb

JloctaTtounsbrit
YPOBEHB

Cpennuit
YPOBEHb

Bricokmuit
YPOBEHb

b1.0.37-3.1

OO0yuaromuiics He 3HAeT OCHOB-
HBIX  3aKOHOB  €CTECTBEHHO-
HAYYHBIX JUCUUIUINH, SBICHUHA U
npoieccoB 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

b1.0.37- V.1

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

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

b1.0.37-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. ®usnyeckas U KOJUIOUIHAS XUMMsI [DJIEKTPOHHBIN pecypc] : METOJ. yKa3aHHUs K BBIIOJHEHUIO
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 puznueckas ¥ KOJIJIOUAHAA [DIEKTPOHHBIA pecypc] : METOM. yKa3aHHs 0 PEIICHHIO 3a-
nad [nms 6akanaBpoB, oOydaromuxcs mo HampasiaeHusM: 35.03.03 "Arpoxumust U arpornovyBoBecHue",
35.03.04 "Arponomus", 35.03.05 "CanoBonctBo", 35.03.07 "TexHosorHsi 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. Xumus pusndeckas U KOJUTOUIHAS [DIEKTPOHHBIN pecypc] : METOA. peKOMEHIAINH K CaMOCTO-
ATENBbHOM paboTe Mo JUcUUIUIMHE [[U1 OakanaBpoB, oOydaromuxcs no HanpasieHusM: 35.03.03 "Ar-
poxumus u arponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacto"”, 35.03.07 "TexHo-
JIOTHS IPOU3BOJICTBA CENbCKOX03slcTBeHHON npoaykuun"] / FOxHo-Ypansckuii 'AY, MactutyT 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. ®usnyeckas U KOJUIOUAHAA XUMUS [DNEKTPOHHBIN pecypc] : METOJ. YKa3aHHsS K BBITTOJIHEHUIO
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. ®usnveckas U KOJUIOUHAS XUMUS [DJIEKTPOHHBIA pecypc] : METOJ. yKa3aHHs IO HUCIOIh30Ba-
HUIO JTa0OpPaTOpHOTO O0OpPYAOBaHUS [[Ji CTYJCHTOB arpoHOMHUYEcKoro (QaxyibTeTa HampaBICHUI:
35.03.03 - Arpoxumus u arpomnouBoBenenme, 35.03.04 - Arponomus, 35.03.05 - CamoBoactso,
35.03.07 - TexHon0rus MPOU3BOJCTBA CENBCKOXO3sIMICTBEHHOM npoaykuuu] / FOxHo-Ypansckuii 'AY,
HNHuctutyT arposkomnoruu ; coct. A. A. Kanranos. - Muacckoe: OxHo-Ypansckuiit [AY, 2016. - 18 c. :
wi., Tabm. - bubmmorp.. c. 17 (6 Ha3B.). - Jloctym H3 JIOKaIbHOH  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-
nep>kanue u Gopma otdyera 1mo JadopaTOpPHBIM paboTaM MPUBOJUTCS B METOJUYECKUX YKAa3aHUAX K Jia-
6oparopubM padoram (1. 3 POC). ConepxaHue oT4eTa U KPUTEPHU OLICHKH OTueTa (Tabi.) JOBOAATCS
710 CBEIICHUS 0OYyJaIONINXCS B HaYaJle 3aHITHH.

Ne Ol1IeHOYHBIE CPEJICTBA
THIOBBIE KOHTPOJIbHBIE 3a/aHus M (MIIM) MHBIC MaTepuaibl, HeoOxo- | Ko i HanMeHOBaHHE
JTMMBbIC JUISl OLICHKH 3HAHWM, YMEHUI, HABBIKOB U (WJIM) ONbITA Jes- WHAWKATOpa KOMIIC-
TEJNBHOCTH, XapaKTePU3YIOUINX CPOPMHUPOBAHHOCTh KOMIIETCHLUH B TCHIIUU
IIPOLIECCE OCBOEHUS TUCLUIIIIUHBL

1. 1. PaccunTarh 3Ha4eHUsI KOHCTAHT CKOPOCTEN MCCIEI0BAHHOMN peaK- N-1omnxk-1
LMH [IPU ABYX TEMIIEpaTypax. Hcnonp3yeT OCHOBHBIE
2. BeluMcauTh 3Ha4€HMsI IEPUOI0B MOIYIIPEBPALLEHHS BEIIECTBA IPU | 3aKOHBl  €CTECTBEHHO-
IBYX TEMIIEpaTypax. Hay4HBIX JUCLMIUIMH
3. OnpenenuTs BEINYMHY PHEPIMH aKTUBALIMK PEAKILIUU. JUIsl  peuieHus CTaH-

4. IlomuuHseTcs Ty gaHHas peaknus npasuwiry Baat-I'odda (onpene-
JUTH TEMIIEpaTypHbIid K03 uumeHt peakuuu y)?

5. 3amucarh BBIPOKEHHUE 3aKOHA JIEHCTBYIOIIMX MaccC ISl IaHHOW pe-
aKIIHH.

JTApTHBIX 3a7a4 B o0Ja-
CTH TIPOU3BOJICTBA, IIE-
pepaboTKH U XpaHECHHS
CEIIbCKOXO03SIICTBEHHOM
MPONYKIIMK C TIPUMeE-
HeHHEeM HH(OopMaIu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

OTYeT OLEHMUBAETCS MO YCMOTPEHHMIO IMPENOJaBaTENsl OLEHKON «OTIMYHO», «XOPOIIO», «yJO0-
BJIETBOPUTENIBHO», «HEYIOBJICTBOPUTEIILHO» HIIM OLICHKOW «3a4TEHO», «HE 3a4Te€HO». OllEHKa «3auTe-
HO» CTAaBUTCS 00yJaromuMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBICHHBIM IS
MOJIOKUTETBHBIX OICHOK («OTIMYHO», «XOPOII0», «yIOBICTBOPUTEILHO»). OlieHKa 00bABIIETCS 00Y-
YaroleMycsi HEOCPEICTBEHHO IOCIIE CIaYl OTYETa.

HIkana Kpurtepumn oneHuBaHusi

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- CBOOOTHOE BJIAICHUE TEPMHUHOJIOTHEH;

Ouenka 5

TPOJIbHBIE BOIIPOCHI;
(OTIHYHO) P POCBL;

- CIIOCOOHOCTH pelaTh 334a4H.

- YMCHUC BBICKA3bIBATb 1 000CHOBAThL CBOU CYKACHHA NIPpHU OTBCTC HA KOH-

- YMEHUE OMHUCHIBATh (U3NKO-XUMUYECKHIE 3aKOHBI, SIBIICHUS U TIPOIIECCHI;
- YMEHHE MPOBOAUTD U OLIEHUBATH PE3yJIbTaThl U3MEPEHHUIA;

- N3JI0’KEHHME MaTepHalia JJOTHYHO, TPaMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

Ouenka 4
(xoporo)

- OCO3HAaHHOE MPUMEHEHUE TEOPETHYECCKUX 3HAHWM ISl OMMMCaHUsl (Pu3n-
KO-XMMHMUYECKUX 3aKOHOB, SIBICHUN U MPOIECCOB, PEIICHUS] KOHKPETHBIX
3a/1a4, MPOBEJICHUS W OIICHUBAHUS PE3yJIbTAaTOB U3MEPEHHI, HO COJIepKa-
HUE U opMa OTBETA UMEIOT OTACIIbHbIC HETOUHOCTH.
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Onenka 3
(YZIOBIIETBOPUTENHHO)

- U3JI0’)KEHHUE MaTepurasa HEMOJHO, HETIOCIE0BATEIBHO,
- HETOYHOCTH B ONPEJEICHUN TOHITUN, B IPUMEHEHUU 3HAHUM JJIS OIH-
caHusA (PUBHKO-XMMHYECKUX 3aKOHOB, SIBICHHA W TIPOIECCOB, PEIICHUS
KOHKPETHBIX 33]1a4, IPOBEACHUS U OLICHUBAHUS PE3yIbTATOB U3MEPEHUH,

- 3aTpyJIHEHUS B 0OOCHOBAaHUH CBOUX CYXICHUM;

- o0HapyXHBaeTCs HEIOCTATOYHO TTyOOKOE MOHMMaHWE W3YYCHHOTO Ma-
Tepuaa.

Ouenka 2
(HEy1OBJIETBOPUTEILHO)

- OTCYTCTBHUC HGOGXOI[I/IMBIX TCOPCTUUCCKUX 3HaHHI>'I; AONYHICHBI OH_II/I6KI/I
B ONpEACTICHUN MOHITUN W ONMUCAHUH (PU3MKO-XUMHUECKUX 3aKOHOB, SIB-
JICHUH " mponecCoB, MCKAKCH HUX CMBICJ, HC PCIICHBI 3ala4u, HC IIpa-
BUJIBHO OICHUBAIOTCS PE3YJIbTAaThl U3MEPEHUIA;

- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbl, JOIYCKAOTCS
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 TPOLICCCHI;
- YMEHHE NMPOBOJIUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUI;

- CIIOCOOHOCTH pemaTh PU3NKO-XUMHUYECKUE 3a7auu (JIOMYyCKAeTCsl HAJIH-
Yire MaJIO3HAYUTENbHBIX OIIMOOK MM HEIOCTATOYHO IOJIHOE PACKPBITHE
coJiepKaHue BOMPOCA WM MOTPEUIHOCTh HEMPUHIMITHAIIBHOTO XapaKTepa
B OTBETE Ha BOIPOCHI).

O1eHKa «HE 3aUTEHO»

- OTCYTCTBUC HGOGXOI[I/IMBIX TCOPCTUUCCKUX 3HaHHI>'I; AONYIICHBI OH_II/I6KI/I
B OIPE/ICIICHUN TIOHSATHIA U ONMHUCAHUH (PU3HKO-XMMHUYECKUX 3aKOHOB, SIB-
JICHHWM ¥ MPOLECCOB, UCKAXXEH MX CMBICI, HE PEIICHbI 3a7a4yu, HE Ipa-
BUJIBHO OIICHUBAIOTCS PE3YJIbTaThl U3MEPEHUIA;

- He3HAaHWE OCHOBHOTO MaTepuana Y4eOHON MpOrpaMMBbI, JOMYCKAOTCS
rpyObI€ OIIMOKHY B U3JIOKCHUH.

4.1.2. TectupoBanue

TecTupoBaHue UCTONB3YETCS IJI OLIEHKH KauecTBa OCBOCHUS 00yYaroIUMCcs OCHOBHOM mpodec-

CHOHAJILHOW 00pa3oBaTelbHON MPOrpamMMbl MO OTAEIBHBIM TEMaM HJIM pa3/ielaM IUCHHUILTMHBL. TecTt
Mpe/ICTaBIsIeT cOO0N KOMIUIEKC CTaHJapTU3UPOBAHHBIX 3aJJaHH, TO3BOJISIIOIINNA YIPOCTUTH NPOLIETYPY
M3MEpeHUs 3HaHUN M yMeHu# oOyvaronuxcsi. O0ydaromumMcst BbIIAIOTCSl TECTOBbIE 3a7aHus ¢ (hopMy-
JUPOBKON BOIIPOCOB U MPEAJIOKEHUEM BBIOPATh OJMH MPABHJIBHBIM OTBET M3 HECKOJIbKUX BapHAHTOB
OTBETOB.

Ne

OneHouHbIe CpPEACTBA

TumnoBbie KOHTPOJIBHBIC 3aJaHUS U (MJIM) UHBIC MaTepUaJIbl, HEOOXO-
JTUMBIE J1J1s1 OLIEHKH 3HAHUU, YMEHUI, HABBIKOB U (WJIX) OTbITA Jes-
TEITHLHOCTH, XapaKTePU3YIOIMNUX CHOPMUPOBAHHOCTh KOMIICTCHITHI B
MPOIECCE OCBOCHUS TUCIUIUIMHBI

Kox u HanmenoBanue
WHJIUKATOpa KOMIIe-
TEHIIUU

3apanue 1
Kak m3menutcs ckopocts peakiuu 2NO + Oz — 2NO», ecnu 06bemM

PEaKUHOHHOIO COCcya YBEINUUTh B 2 pa3a:
1) ymensintes B 4 pasa

2) yMEHBIIUTCS B 8 pa3

3) Bo3pacreT B 4 pasza

4) BO3pacTeT B 8 pa3

N/-1omnk-1 Ucnonwszyer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX

TUCITUIIAH TSl pele-
HUSl CTaHIApPTHBIX 3a-
nad B 00JIaCTH MPOU3-
BOJICTBA, TEPepadOTKH
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3amanne 2
YeM 0OBSICHAETCS MOBBIIICHUE CKOPOCTH PEAKIUH MPH BBEICHHH B

CUCTEMY KaTanuszaTopa:

1) yMeHbIlIEHUEM SHEPTUH aKTUBALMH

2) YBEJIMYEHUEM CPEIHEN KUHETUYECKOU SHEPTUU MOJIEKYJI

3) BO3pacTaHUEM Yucia CTOJIKHOBEHUI

4) pOoCTOM YHCJIa AKTUBHBIX MOJIEKYJI

3ananue 3

Kakue wu3 mnepeunciaeHHBIX BO3JEUCTBHI MPUBEAYT K H3MEHEHUIO
KOHCTAHTBI CKOPOCTH PEaKIUH:

1) u3MeHeHHE NABICHUS

2) U3MEHEHUE TeMIEpaTypbl

3) u3mMeHeHue oobeMa peakIMOHHOIO CoCy1a

4) U3MEHEHHE KOHLEHTPALIMU PEArupyIOIIMX BEIIECTB

3amanue 4

Kakoe BnusiHue oka3bpIBaeT MepeMennBaiie Ha CKOPOCTh MPOTEKaHUs
reTepOreHHON XUMMUYECKON pEaKIINU:

1) BO Bcex ciydasix YBEJIMYMBAECT CKOPOCTh PEAKIIUU

2) B HEKOTOPBIX CIIydasiX YBEIUYHUBAECT CKOPOCTh PEAKIIUU

3) He BIMSET Ha CKOPOCTh PEaKINu

4) yMeHbIIIaeT CKOPOCTh peakLun

3ajanue S

VYBenuueHne CKOPOCTH PEaKLMH C IMOBBLIIMICHUEM TEMIEpPaTyphbl, BbI-
3bIBAETCS I1aBHBIM 00pa3oM:

1) yBennueHueM cpeHe KHHETUUECKOM SHEPTUU MOJIEKYJI

2) YMEHBIIEHUEM YHCIIa aKTUBHBIX MOJIEKYJI

3) pocTOM YHCIIa CTOJIKHOBEHUM

4) yBennueHueM 3 (HEKTUBHOCTH CTOJIKHOBEHUH

3ananue 6

ITpu 20 °C KOHCTaHTa CKOPOCTH HEKOTOPO# peakiuy pasHa 10 Mun™
!, ampu 50 °C - 8:10* mun'!. Uemy pasen TemmnepaTypHblii ko3¢hdu-
[UEHT CKOPOCTU PEAKIUH:

1)2

2)3

3)4

4)8

3amanue 7

CKopocThb, KaKHX PEaKIMil yBEIHMUNBAETCS C POCTOM TeMIIepaTyphl:

1) mro0bIX

2) OpOTEKAIOUINX C BBICICHUEM SHEPTUU

3) IpOTEKAIOLMX € IOTIOMIEHUEM YHEPTUU

4) HUKaKuX

3ajanue 8

Ecnu xoncranTa ckopoctu onHoi peakiuu (k') O0JbIe KOHCTaHTHI
cKopocTH BTopoi peakuuu (k"), To kKakoe COOTHOLIEHUE MEXKIY dHEp-
TUSIMU aKTUBAIUU 3TUX peaklui MPaBUIbHO:

1) Ed' >E,"

2) E'.<E."

3)Ea=E."

4) HENB3s1 ONPEACIIUTh

3amanue 9
Kakne u3 mnepeunciieHHbIX BO3JIECHCTBUU MNPUBEAYT K H3MEHEHUIO

U XpaHEHUsl CeJIbCKO-
XO3SIMICTBEHHOM  TIpO-
OYKIUA C TPUMEHEHU-
eM  UH(POPMALUOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUI
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3HAYEHHS] KOHCTAHThI PAaBHOBECHSI XUMUYECKHUX PEaKIIHil:

1) u3MeHeHHE NABICHUS

2) U3MEHEHUE TeMIepaTypbl

3) 3aMeHa KaTaju3aropa

4) U3MEHEHHE KOHLEHTPALMN Pearupyronrx BeIecTB

3aganue 10

Ecnu 06beM 3aKpbITOr0 peakiMOHHOTO COCY/ia, B KOTOPOM yCTaHOBH-
JIOCh paBHOBECHE

2S0; (r.) + Oz (r.) = 2S05 (T.), yMEHBLIUTSH B 2 pa3a, TO:

1) ckopocCTH TIPSIMOM 1 OOPAaTHON PEaKIUii OCTAHYTCSI OJTMHAKOBBIMH
2) cKOpOCTh IPSAMOM peaklnu CTaHeT B 2 pa3a OoJblIe CKOPOCTH 00-
paTHOM peakuuu

3) paBHOBECUE CMECTHUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BJIEBO

[To pe3ynbraraMm Tecta 00yJaroImeMycsl BBICTABISETCS OIEHKA «OTIHYHO», «XOPOIIO», «YIAOBIe-
TBOPUTEIBHO» WIIH «HEYJOBIECTBOPUTEIBHO.

Kputepun onieHnBaHus 0TBeTa (TAa0J.) TOBOMSATCS 0 CBEICHHUS OOyUYaIONUXCS O Hadajaa TeCTH-
poBanusi. Pe3ynpTat TecTupoBaHus 00BABISETCS 00YUaIOIeMyCsl HEMOCPEACTBEHHO MOCIIE €ro CAAYH.

IMiana (% mpamutsx onReTOn)
OneHka 5 (OTJIMYHO) 80-100
Onuenka 4 (xopo1io) 70-79
Ouenka 3 (yIOBJIETBOPUTEIBHO) 50-69
Ouenka 2 (HEyqOBIETBOPUTEIBHO) meHee 50

4.1.3. YCTHBEIN OTBET

YCTHBIA OTBET MPOBOJIUTCS ISl KOHTPOJS YCBOCHHS CTYJIEHTOM OOpa30BATEIBHOU MPOTPaMMBI
1o pazzenam 1, 2 TUCIMIUIMHBI, OPTaHU3yeTCsl KaK y4eOHOe 3aHsITHE B BHIEC COOECEOBaHUS TpEnoa-
Barenst ¢ oOydaromuMucs. Bompockl K 3aHITHIO H3JIOKEHBI B: Du3nveckas W KOJUIOWIHAS XUMHS
[DnekTpoHHBIM pecypc] : METOH. yKa3aHus K BBINOJIHEHHUIO JIAOOPAaTOpHBIX padoT [ans OakamaBpos,
oOyyvaroruxcst mo HampasieHusiM: 35.03.03 "Arpoxumus u arpomouBoBeneHue”, 35.03.04 "Arpono-
mus", 35.03.05 "CagoBonctBo”, 35.03.07 "TexHonorus MpOU3BOACTBA CEIbCKOXO3SIICTBEHHON MpO-
nykiuu'"] / 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
JoKaapHOM ceTtu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Jloctyn u3 ceru HuTepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

OTBeET OIEHUBACTCS OLIEHKON KaK «3a4TCHO» MJIU «HE 3aYTCHO.

Kputepun onienku otBeta (Tab1.) TOBOJATCS O CBEACHUS CTYICHTOB B Havase 3aHaTuid. OueHka
OOBSIBIISIETCS CTYJICHTY HEITOCPEICTBEHHO ITOCIIE YCTHOTO OTBETA.

HIkana Kpurepun oueHuBanus

- CTYZIEHT IIOJTHO YCBOMJI y4eOHBIN MaTepua;

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

- MarepHall U3JI0KEH IPaMOTHO, B ONPEIEICHHOM JIOTHYECKOW IOCIIEN0Ba-
OrneHka «3a4TeHo» TEJIbHOCTH, TOYHO UCIIONIb3YETCs] TEPMUHOJIOT S

- NI0Ka3aHO YMEHHE WLIIOCTPUPOBATh TEOPETUYECKUE TOJIOKECHHS KOHKPET-
HBIMU IIPUMEPAMHU, IPUMEHATHh UX B HOBOU CUTYaLlUH;

- IIPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTh M yCTOWYMBOCTh KOMIIETEHLIUH,
YMEHUI U HAaBBIKOB;
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- MOTYT OBITh JOIYIIEHBI OJHA-IBE€ HETOYHOCTH MPH OCBEIICHUU BTOPOCTE-
MEHHBIX BOIIPOCOB.

- HE pacKphITO OCHOBHOE CO/IEpPIKaHUE YIeOHOTO MaTepHara;

- oOHapyXeHO HE3HAHWE WM HeTIOHUMaHUe OONbIIeH, WiIn HanOolee BaKHON
YacTH y4eOHOTO Marepuaa;

OneHka «He 3a4TEHO» | - MOIMYIICHBI OMUOKU B ONPENCICHUH MOHSITHH, IPU HCIIOIb30BAHUN TEPMU-
HOJIOTHH, KOTOPBIE HE MCIIPABIICHBI IMTOCIIC HECKOJIBKUX HABOJSIINX BOIIPOCOB;

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

4.1.4. KonrponbHas pabora

KonTponsHas pabota mpemycMoTpeHa Juisi 3a09H0M (OpMBbI 00yUeHHS.

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

Kpurepun orieHku KOHTPOJIbHON paboThI (TabJ1.) JOBOJATCSA O CBEICHHS CTYJEHTOB Ha YCTaHO-
BouHOU Jieknuu. CojepxaHue, MOPSI0K BHIMOTHEHHUS U TPeOOBaHUS K O(DOPMIICHUIO U3IIOKEHBI B Me-
TOAMYECKUX YKa3aHHUSIX K BBINOJHEHUIO KOHTPOJIBHON paboThl: Pdusnyeckas M KOJUIOWJTHAS XUMUS
[D1eKkTpoHHBIH pecypc] : METOJI. yKa3aHHs K BBIMOJIHEHUIO KOHTPOJIBHOM pabOThI sl CTYAEHTOB 3a04-
HoM (hopmbl oOydenus [mo HampasiaeHusM: 35.03.03 Arpoxumust u arpornouBoBeaenue, 35.03.04 Arpo-
Homus, 35.03.05 CanoBoacto, 35.03.07 TexHomorus Mpou3BOJACTBA CEIbCKOXO3SHCTBEHHONW MPOIYyK-
uuu] / 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 MPOBEPKHU KOHTPOIHHON pabOTHI.

IlIkana Kputepun oneHuBanus

- CTY[CHT IOJIHO YCBOWJI YUeOHbIN MaTepHal;

- IPOSIBJISIET HABBIKK aHAIIN3a, 0000IICHUS, KPUTHIECKOTO OCMBICIICHHS U
BOCHPUATUS UH(DOPMALINN;

- Marepual U3JIOKEH TPaMOTHO, B COOTBETCTBHH C 3aJJaHUEM, TOUYHO HC-
MOJIb3YETCSl TEPMUHOJIOTHS;

- MOKa3aHO YMEHUE WLIIOCTPUPOBATH TEOPETUUECKHUE IOJOKEHUSI KOH-
KPETHBIMU TIPUMEpPaMHU, IPUMEHSATh UX B HOBOW CHTYAIIWH;

- TIPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTh U YCTONYHUBOCTH KOMIIETEH-
LW, YMEHUN U HAaBBIKOB;

- MOTYT OBITh JOMYIIEHbI OJIHA-JABE HETOUHOCTH MPHU OCBEIEHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0pOpMIICHHIO PAOOTHI COOITIOICHBI.

O11eHKa «3a4TEHO»

- HE pacKpbITO OCHOBHOE COZIep’KaHHe yueOHOTO MaTepHarna;

- 0OHapy’XE€HO HEe3HAHWE WJIM HETTOHUMaHue OOJbIIeH, Wi Hanboee Bax-
HOMW 4acTH y4eOHOro MarepHana;

- JIOTyIIEHBI ONIMOKU B ONPEACTICHUH TIOHSATHH, TIPU HCIIOIB30BAHUU TEP-
MUHOJIOTHUH;

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

- TpeboBaHUs K 0HOPMIICHHIO PaOOTHI HE COOJIOICHBI.

OI1ieHKa «HE 3aUYTECHO»

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA /1JIsl MPOBEAEHUS NMPOMEKYTOUHOM
arrecTauuu

4.2.1. 3a4der ¢ OLIEHKON
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3a4er ¢ OLEHKOM sBisgeTcs (POPMOI OIEHKH KayecTBAa OCBOECHUS 00yUaloIIMMCsi OCHOBHOW Mpo-
(dbeccroHanbHOM 00pa30BaTEIbHON MPOTPAMMBI IO pa3zeiaM AUCHUIUTHHBL. [1o pe3ynbTaTam 3adera ¢
OLICHKOM 00YYaromeMycsi BBICTABIISICTCS «OTIHMYHO», «XOPOIIO», «YIOBICTBOPUTEIBHO» WM «HEYJ0-
BJIETBOPUTEIBHO».

3aueT MPOBOJIUTCS MO OKOHYAHWH YTCHHS JICKIIMH W BBITIOJHEHHUS JTa0OPATOPHBIX (IIpaKTHYe-
CKHMX) 3aHATHNA. 3a4eT MPUHHUMACTCS MPENoAaBaTeISIMU, MPOBOAUBIIMMHU JIA0OpaTOpHBIC (TpaKTHYE-
CKM€) 3aHSTHUS, WIM YUTAIOIMMHU JIEKIMH 10 JAHHOW TUCHUIUIMHE. B cilyyae OTCyTCTBUS BEayLIEro
MIPENoIaBaTelsl 3a4eT MPUHHUMAETCS IPENoJaBaTelieM, Ha3HAaYEHHBIM PacHOpSKEHUEM 3aBEAYIOIIETO
kadenpoii. C paspenieHus 3aBenyroniero kageapoil Ha 3a4eTe MOXKET MPUCYTCTBOBATH MPEIO/1aBATENb
Kadeppl, IPUBJICUCHHBIHN /171 IOMOIIU B IIPHEME 3aueTa.

[IpucyrcTBUe Ha 3ayere mpemnojaBareneld ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO pacHopsi-
KEHHSI PEKTOpa, MPOPEKTOpa Mo yueOHOU M BOCIHUTATEIbHONU paboTe, TUPEKTOpa HHCTUTYTA HE JIOMycC-
KaerTcsl.

®dopma mpoBeAeHUS 3aueTa (YCTHBIM ONMpoC Mo OwmieraM, MMCbMEHHas paboTa, TECTUPOBAHUE U
Ip.) ompenesstoTcs Kadeapoi 1 TOBOIATCS A0 CBEACHHS 00YJarOIIMXCs B Hadajae ceMecTpa.

Jns mpoBeneHUs 5K3aMEHa BEeIyLIM MpPErnoJaBaTeilb HAKaHyHE IMOIY4YaeT B JAUPEKTOpaTe 3a-
YETHO-7K3aMEHAIIMOHHYIO BEJOMOCTb, KOTOpasi BO3BpAIIAeTCsl B AUPEKTOPAT MOCIE OKOHYAHUS MEpO-
MPUATHUA B IEHb TPOBEACHUS 3a4€Ta WIM YTPOM CIEAYIOIIETO JTHS.

Bo Bpems 3auera o0yuaromuecs MOTYT MOJIb30BAThCS C pa3pelIeHus BEAYIIETO MPenoaBaTeis
CIPaBOYHOM W HOPMATHUBHOMN JIUTEPATYPOil, IPYTUMU TTOCOOUSIMHU M TEXHUUECKUMHU CPEICTBAMU.

BpeMst 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 MpeaoCTaBiIseTCsA MPaBo 3aaBaTh 00YUYAIOIUMCS JOMOJIHUTEIbHbBIE BOIIPOCHI
B paMKax MpOrpamMMbl TUCIHUILUIMHBI.

3HaHUsI, YMEHHUSI U HaBBIKM OOYYarOIIMXCS ONPEAETSIOTCS OLEHKAMHU «OTJIIMYHO», «XOPOILIO»,
«yJIOBJICTBOPUTEIILHO»,  «HEYJIOBICTBOPUTEIHHO»,  KOTOpPhIE  BBICTABISIOTCS B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIDKKY OOyUaloIlerocs B IeHb SK3aMeHa.

[IpenoxaBaTenu HeCyT MEPCOHATBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh W TOUHOCTH BHE-
CEHUs 3aluCel O pe3yibTaTax MPOMEXKYTOYHON aTTECTAllMH B 3a4ETHO-IK3aMEHAIMOHHYIO BEIOMOCTb.

Ecnu oOydaromuiicss SBUJICS Ha 3a4€T U OTKA3aJICS OT MPOXOXKIACHUS aTTECTAllUU B CBSI3U C HE-
MTOATOTOBJIEHHOCTBIO, TO B 3aY€THO-3K3aMEHALIMOHHYIO BEJOMOCTh €MY BBICTABIISIETCS OLIEHKA «HE 3a-
YTEHO».

HesiBka Ha 3aueT oTMedaeTcsl B 3a4€THO-9K3aMEHAITMOHHOW BEIOMOCTH CIIOBAMH «HE SIBUJICS».

Hapymienne MUCHUTUIMHBI, CIIHCHIBAHUE, MCIIOIH30BAaHUE O0YUYAIONTUMUCS HEpa3pelICHHBIX I1e-
YaTHBIX U PYKONMCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOMIIb-
I0T€POB, HOYTOYKOB M JPYTHX BUIOB JINYHOW KOMMYHHUKAIIMOHHOW U KOMITBIOTEPHOW TEXHHUKHU BO Bpe-
Ms 3a4eTa 3ampelieHo. B ciyyae HapyuieHust 3Toro TpeboBaHUs MpernojaBaTesib 00s3aH yAaIUTh 00y-
YaloLIErocs U3 ayJIMTOPUH U MPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HE 3aYTEHO».

OOyyaromumMcsi, He CAABUIMM 3a4eT B YCTAHOBJIEHHBIE CPOKHU MO YBaXUTEJIbHON MpUYMHE, UH-
JUBUJTyaJIbHbIE CPOKHU MIPOBEJICHUS 3a4eTa ONpeAeIsitoTess JupekTopoM UHcTuTyTa.

OOyuaronuecs, UMEIOIINE aKaJeMHUECKYI0 3aJJ0OJKEHHOCTh, CAAI0T 3a4eT B CPOKH, OIpeesie-
Mble YHUBepcuTeToM. MHpopMaIus o TUKBHIAIUN 33JOJKEHHOCTH OTMEYAeTCs B IK3aMEHAIIHOHHOM
JIUCTE.

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

WNuBanunapl 1 nuia ¢ OrpaHUYEHHBIMA BO3MOXHOCTSIMU 37J0POBbS MOTYT CJIaBaTh 3a4€Thl B CPO-
KM, YCTaHOBJICHHbIE WHIUBUAYAIbHBIM y4eOHBIM IJIaHOM. VIHBaNmuAbI U JIMIIA C OTPaHUYEHHBIMU BO3-
MOHOCTSIMH 3/I0POBBSI, UMEIOIINE HAPYILIEHUS OMOPHO-ABUTATEIBHOTO ammapara, JOMyCKatoTCs Ha aT-
TE€CTALlMOHHBIE UCIIBITAHUS B CONIPOBOKIEHUH ACCUCTEHTOB-COITPOBOKIAIOIIHX.

[Ipouenypa mpoBeaeHUS TPOMEKYTOUHOM aTTeCTAlluuU Ui OCOOBIX CiydaeB m3ioxkeHa B «llo-
JIO)KEHUU O TEKYIIeM KOHTpOJIE€ YCHEBAEMOCTH M IPOMEXKYTOUHOM aTTecTalluu OO0ydYaroIMXcs Io
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OIIOII 6akanaBpuara, cnenuanutera u Maructparypsi» ®I'BOY BO IOxno-Ypanbckuit TAY (KOVp-
I'AY-I1-05-97/04-22 ot 30.08.2022 r.).

Ne OlLIeHOYHBIE CPEACTBA Kox u HaumenoBanue
TuIOBBIE KOHTPOJILHBIE 3aJaHUs ¥ (MJIM) MHbIE MaTEpUaIIbl, HE00XO- HHIUKATOpa KOMIIC-
JIMMBIC JUIsl OIICHKH 3HAHWH, YMEHU, HAaBBIKOB U (MJIM) OIIBITA JICs- TEHIIMH
TEITHLHOCTH, XapaKTePU3YIOIMNUX CHOPMUPOBAHHOCTH KOMIICTCHITHI B
MIPOLIECCE OCBOCHUS IUCHUTLTMHBI
1. 1. IIpeamert u 3amaun Gu3nuecKo XUMHH. POJIb OTEYECTBEHHBIX yue- N-1ormk-1
HBIX B Pa3BUTHU (PU3NYECKON M KOJJIOWAHON XuMHHU. 3HaueHue (pusu- | Mcrnonb3yeT OCHOB-
YEeCKOM M KOJUIOMTHONH XHUMHHU B OHMOJIOTMYECKOW M CEJIbCKOXO3SM- | Hble 3aKOHBI €CTe-
CTBEHHOU HayKax. CTBEHHOHAYYHbBIX

2. ArperatHble COCTOSIHHMSI BEHIECTBA. XapaKTEpPHUCTUKA TBEPAOTO U
XKuaKoro cocrosinus. Ilonarue o nnasme.

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

4. PeanpHble ra3pl, UX OTJINYME 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, BBITEKAalOmIMe W3 Hero. IloHsTHE DH-
Tanbnuu. Beruucinenue TemnoBbiX 3¢ (EKTOB peakuuid Mo TerioTaM
00pa3oBaHMs U CTOPAaHUS BELIECTB.

7. Btopo#l U TpeTuil 3aKOH TEPMOAMHAMHUKU. DHTponus. [ToTeHunan
I'n66ca u HaNpaBIEHHOCTh XUMHUECKUX peakuuid. [Ipumenenue 3ako-
HOB TE€PMOJIMHAMUKH K >KUBBIM OpPraHU3MaM.

8. Xwumuueckas kuHeTHKa. CKOPOCTh U KOHCTAHTa CKOPOCTH XUMHUYE-
CKOM peakiuu. MX 3aBUCUMOCTh OT pa3IMUHbIX (DAKTOPOB. YpaBHECHHUE
Appenunyca. DHeprus akTuBaluu. OnpeneacHue SHEPTUU aKTUBALIUH.
9. MonexynspHOCTh U MOPSIOK PEAKIUU. JIEMEHTAPHBIE MTPOLIECCHI.
Kunernueckue ypaBHEHHs peakLiUii IEPBOIO U BTOPOTO MOPSIIKOB.

10. Karanu3 u ero 3Hauenrie. OCHOBHbBIE PUHIUIIBI KaTain3a (y4acTue
KaTajan3aTopa B XMMUYECKON peaKlMM, CHI)KEHUE SHEPTUH aKTUBALUU
U U30UPATEeNbHOCTh JNEUCTBUS). [ OMOTCHHBIM M TETEPOrCHHBIM KaTa-
3. DepMEeHTATUBHBIN KaTallu3, €ro 0OCOOCHHOCTH M 3HaueHHe B OHO-
JIOTUYECKUX Ipolieccax.

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

12. Xumnueckoe paBHOBecue. JIMHAMUUYECKUU XapakTep PaBHOBECHS.
3akoH neWcTByromMX mMacc. KoHCTaHTa XMMUYECKOTO paBHOBECHS, €€
cBs3b ¢ moreHuanoM ['n66ca. CMemenne XUMHUYECKOTO paBHOBECHS,
npuniun Jle-llarenbe.

13. PactBopsl. CriocoObl BeIpaskeHHUsI cocTaBa pacTBOpoB. Dusnyeckas
U XUMHUYECKasi TEOPUU PaCTBOPOB.

14. KonnuratuBHbIE CBOMCTBAa pacTBOPOB. 3akoHbl Payns. Ilonnkenue
JaBJICHUS HACBHIIIEHHOTO Mapa pacTBOpUTENs Haja pacTtBopoMm. Kpuo-
cKOMHUA. DOYIITHOCKOMHSL.

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

16. Teopust HIEKTPOTUTHIECKON aucconmaniuu Apperunyca. PacTBopbl

JTUCIUTIIAH TSl pe-
IIEHUsl CTaHJAPTHBIX
3agady B oOJjlacTh ar-
PO3KOJIOTUH,  arpo-
XUMUU U arpornoyvBo-
BEJICHUS C MPUMEHE-
HHEM HHPOPMAITMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI
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AEKTPOJIIUTOB U HE-3JEKTPOIUTOB. Criabble U CUIIbHBIE AJIEKTPOJIUTHL.
IIpoueccel conpBaTanuu (rugparanuu). CTeneHb U KOHCTAHTA JIUCCO-
[MAIUH, UX 3aBUCUMOCTb OT KOHILIEHTPAIIUH U TEMIIEPaTypPHI.

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

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

19. Bona. MoHHOE npou3BeeHUE BOJBI, €0 3aBUCUMOCTb OT TEMIIEpa-
Typbl. Bomopoausiii u ruapoxcunbHbii nokasarenu (pH u pOH). Ko-
JUYECTBEHHOE OMNpeiesieHne KUCIOTHOCTU BOJHBIX pacTBOpOB. IloHs-
tue pH u pK. Berancnenne pH cUIbHBIX U C1a0BIX KHCIOT, OCHOBaHHIA
Y TUJPOJIU3YIOIINUXCS COJICH.

20. BydepHble cCUCTeMBI, UX COCTaB U MeXxaHU3M nelcTBus. Pacuer pH
Oydepubix cuctem. bydepHas eMKOCTh, BIMSHHUE HAa HEE Pa3IUUHBIX
(dakTopoB. buonornueckoe 3HaueHHE OY(HEPHBIX CHCTEM.

21. DnekTpuyeckass MPOBOAMMOCTb PACTBOPOB AJIEKTPOIUTOB. [Ipo-
BOJHMKH IIEPBOTO U BTOPOrO poAa. Y AeiabHas 3JIEKTpUUYECKas MPOBO-
IUMOCTb; 3aBUCUMOCTb OT pa30aBieHus. MomsipHasi ayeKTpudecKas
POBOJIUMOCTh. 3aKOH paz0aBienus OctBanbia. [1ogBMKHOCTE HOHOB,
CKOPOCTh UX ABMXeHUA. [IpakTrueckoe npuMeHeHue NpoBOIMMOCTH.
22. JIBOMHOM 3MEKTPUYECKUMN CIIOM M €ro CTpOeHHE. DJIEKTPOAbI IMep-
BOro M BTOpOro poaa. CtaHgapTHBIN 3JIEKTPOAHBIN MOTEHIHUAI. Y paB-
HeHue HepHcra. IHIuKaTtopHble, CTaHAAPTHBIE U 3JIEKTPOJIbl CpaBHE-
Hus. [loreHmomMeTpuieckoe onpeaeseHue HOHOB B pacTBOpax.

23. T'anpBann4eckue 3eMeHThl. OOpaTUMBbIE U HEOOpAaTUMBbIEC HJIEMEH-
Tbl. DJIC ranbBaHMYECKHUX 3JIEMEHTOB. KOHIIEHTpallMOHHBIE 3JIEMEHTHI.
24. TloBepXHOCTHbIE ABJICHHS Ha TpaHMLe pasnena ¢a3. Ancopouus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousndeckas U XUMHUECKas aJl-
copoumsi. M3zotepmbl ancopOumu. AncopOuus u ee OHONOrmuecKoe
3HAuYEHUE.

25. AncopOuust Ha TpaHUIe «TBEPIOE TEIo - ra3». Teopuu agcopOuu,
ypaBHeHue JlenrmMiopa 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
cmaunBaHue. Ponb agcopOuuy B mpUpoie U TEXHUKE.

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

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

29. MuneisipHas TeOpusl CTPOCHMSI KOJUIOMIHON YaCTUIIBI.

30. MosieKyIsIpHO-KUHETUYECKUE CBOMCTBA KOJUIOMJHBIX CHCTEM.
BbpoynoBckoe nBuxkenue. OcmoTtuueckoe naBieHue. CeauMeHTaus.
BsazkocTs.

31. OuncTka KOJUIOMOHBIX PAacTBOPOB METOJAaMU [UaIN3a, YJIbTpa-
bunabTpanuy, 3JIEKTPOAUAIN3A U IIEKTPOYIbTpadUIbTPALIUH.

32. Ontuyeckre CBOMCTBAa KOJUIOMAHBIX cucTteM. (CBeTopaccesHue.
Oddexr Tungans. YIbTpaMUKPOCKONIMYECKHE U HE(DETOMETPUIECKIE
UCCIIEIOBaHUS.

33. DAEKTPOKUHETHUYECKUE SIBJICHUS KOJUIOMIHBIX cHUCTEM. J[3eTTa-
MOTEHLIHAJ.

34. KuHeTnyeckass M arperaTMBHasi YCTOMYMBOCTh KOJUIOMAHBIX CH-
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crem. Koarymnsmusa u dakropsl, ee BoizbpiBatomue. [IpaBuna [lymnbie-
I'apau. Ilopor koarynsauuu. B3aumuas koarymsiuus. CtapeHue 30ei u
nenTu3anus. 3allUTHOE ACWCTBUE MOJIEKYJISIPHBIX aJCcOpOUPYIOMINX
CJIOEB.

35. Xapakrepucrtuka pactBopoB BMC. Dnekrpruueckue, MOJIEKYISIPHO-
KMHETUYECKUE U ONTUYECKHE cBoMcTBa pacTBopoB BMC. N303nekTpu-
yeckas Touka. Bsskocts. HaOyxanue. BwicamuBanme. Koarepariusi.
Oo6patumocts BMC.

36. O0mas XxapakTepuCcTUKa MUKPOTETEPOTeHHBIX CHCTEM. A3pO30JIH,
CYCIIEH3UH, IMYJIbCUH, NTEHBI.

[IIxana 1 KpUTEPUHU OIICHUBAHUS OTBETA 00YUAIOMIErOCs MPECTaBICHBI B TAOIHUIIE.

Ixana Kpurtepun 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, TPABUIILHOE PEIICHUE 3a1a4H.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHualia, yCBOEHHE OCHOBHOM JMTEpaTy-
Onenka 4 PBI, PEKOMEHIOBAaHHOW B TIPOrpaMMe, HATMUNE MaJIO3HAYNTEIBHBIX OIIHOO0K
(xoporo) B pELIEHUU 3aJa4i, WJIK HEJOCTATOUYHO MOJTHOE PACKPBITUE COACPKAaHUE BO-
mpoca.
OI_IGHKa 3 3HAHUEC OCHOBHOT'O HpOl"paMMHOFO MaTepI/IaJIa B MUHUMAJIbHOM O6’beM€, I10-
TPEITHOCTH HEMPUHITUITHAIBLHOTO XapaKTepa B OTBETE HA PK3aMEHE M B pe-
(YIOBIIETBOPUTENIHHO)
IICHWHU 3a4a4Hu.
OreHka 2 mpoOerbl B 3HAHHUSIX OCHOBHOTO MPOTPAMMHOIO MaTepuaja, MPUHIIUITHATb-
(HEeyIOBJIECTBOPHUTEIHHO) | HbIE OIIMOKH ITPH OTBETE HA BONPOCHI U B PEIICHUH 33/1a4H.

4.2.2. Dx3aMeH
DK3aMeH He NMPeayCMOTPEH Y4eOHBIM IJIaHOM
4.2.3. KypcoBas paboTta / KypcoBOil IPOEKT

KypcoBast pabota / KypcoBO#l IPOEKT HE MPeyCMOTPEHBI YIEOHBIM TJIAHOM
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JIUCT PETUCTPAIIMA U3SMEHEHUI

Howmep
U3MEHe-
HUs

Howmepa nucros

3AaMCHCHHBIX

HOBBIX

AQHHYJIMPOBAHHBIX

OcHoBanue JJIs1 BHCCCHU A N3MEHEHHH

Ilonmucek

PacmmpoBka
HOTUCH

Jlata BHECe-
HUS U3MCHC-
HUSA
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