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1

IInanupyemsie pe3ybTaTbl 00y4eHHs 10 AUCHHUILINHE,

COOTHEeCEeHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamu ocsoeHus OIIOIT

1.1.

He.]'lb H 3aJa4YH1 JUCHUIIJIMHbI

bakanaBp nmo Hampasienuto nmoAarotoBku 35.03.05 CamgoBoacTBO JOKEH OBITH MOATOTOBIICH K

pelIeHuIo  3aja4y
TEXHOJIOTUUECKOH.

npodeccuoHabHOM

ACATCIIbHOCTH

CJIEIYIOIIUX

THUIIOB:

MMPOU3BOJACTBCHHO-

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.

Kon 1 nammeHoBaHue ®opmupyembie 3YH
HUHAWKATOpa NOCTUKCHUA
KOMIIETCHLIU 3HAHUA YMEHUS HaBBIKU
OOyuarormuiicst  moipkeH | OOydaroniicss  moipkeH | OOydaromuiicst  J10J1-
3HATH! YMETh: JKEH BJIAJIETh:
OCHOBHBIE€ 3aKOHBI €CTE- | UCIIOJIB30BaTh OCHOBHBIE | HABBIKAMU
NJI-1onk-1 CTBCHHOHAYYHBIX TUCIHU- | 3aKOHBl W TIOHATHS €CTe- | MPOBEIEHUsT  (PU3UKO-
Hcnonbs3yeT OCHOBHBIE | IUIMH, SBJICHUHM W IMPO- | CTBEHHOHAYYHBIX JUCIH- | XUMHUYECKUX METOJIOB
3aKOHBI  €CTECTBEHHO- | IIECCOB, B TOM YHCJE | ILIMH B MpO(eccHoHallb- | UCCICOBAHUA TIOYB H
HAy4YHBIX JHMCLUHUIUIMH | MPOLIECChl 00pa3oBaHMs | HOM AEATEIbHOCTU C TPHU- | CEIbCKOXO03SHCTBEHHOM
JUIS  pEIICHUs CTaH- | paCTBOPOB, WX CBOWCTBA | MEHEHHEM HH(MOPMALUMOH- | IPOIYKIIUU —
JapTHBIX 3a7a4 B 00J1a- | © OCOOCHHOCTH MpOTe- | HO-KOMMYHHKAIIMOHHBIX (b1.0.38-H.1)
CTH  CaJOBOJACTBA  C | KAIOIIMX B HUX PEAKLMi; | TEXHONOIHil, ONPEICIiTh
MpUMEHEHHEM HWH(QOp- | TOBEPXHOCTHBIE SIBIIEHUS | CYLIHOCTh (uznko-

MallMOHHO-
KOMMYHUKAIMOHHBIX
TEXHOJIOTUN

U CBOMCTBa MOBEPXHOCT-
HBIX CJIOEB; YCJIOBHS Cy-
IIECTBOBAHUS  JIUCIIEPC-
HBIX CHUCTEM U (DaKTOPOB,
BIIMAIOLIMX HA YCTONYM-
BOCTb TaKHMX CHCTEM —
(b1.0.38-3.1)

XUMHUYECKUX  IPOIIECCOB,
MIPOUCXOMASIINX B TIOYBE U
pacTeHu; UCMOJIb30BaTh
CBOMCTBa XAMHYECKHX
BEILIECTB B JIAOOpaTOpHOM
u MIPOU3BO/ICTBEHHOM
npaktuke — (b1.0.38-Y.1)

2 MecTto nucuumianHbl B cTpykrype OITOII

Jucuumumna «XumMus puznyeckas U KOJUIOMIHAS» OTHOCHUTCS K 00s3aTeIbHON YacTH MPOTPaMMBI

OakanaBpuara.




3 O0béM IMCcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM AUCHUINIMHEI cocTaBisgeT 4 3adeTHbix equHuibl (3ET), 144 akagemudeckux daca (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), 48 16

B TOM YHCJIe MPAKTHYECKAs MOJIT0TOBKA

Jlexmuu (JI) 16 8
JlaGopatopusbie 3ansartus (JI3) 32 8
[Ipaktrueckue 3ansatus (113) - -
CamocrosiTejibHasi padora ooyuaromuxcsi (CP) 69 119
KonTtpoJs 27 9
Hroro 144 144

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 9 1 2 - 6 X
1.2. | ArperaTHble COCTOSIHMSI BELLIECTBA 9 - - - 9 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 HEDJICKTPOIHUTOB 12 2 4 — 6 X
1.6. | DIEKTpOXMMHYECKHE TPOLIECCHI 12 2 4 - 6 X
Paznen 2. Kommonanas xuMus
2.1. | IloBepxHOCTHBIC IBJICHHI. AICOPOIIHS 12 2 4 — 6 X
Komnonguele cucTeMbl 1 METOABI IIOIYUYECHUS JINO-
2.2. g A Y 12 2 41 - |6 x
(hOOHBIX KOJUTOMIOB
Y CTONYMBOCTE U KOATYJISLUSA JIMO(DOOHBIX KOJIJIOU-
2.3. M b 10 2 2 - | 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 27 X X X X 27
HToro 144 16 32 69 27
3aounas popMma 00ydeHU
No Bcero B TOM UHCJIE o = o
HaumenoBauue pasaciia U TEMBI 2 = o
TEMBbI 4acoB KOHTAaKTHas pa60Ta |




CP
JI JI3 | 113
Pazgen 1. Pusnueckas XumMus
1.1 | Beenenune 10 - - - 10 X
1.2 | ArperatHbie COCTOSIHUS BEIIECTBA 10 — — — 10 X
1.3 | Xumuueckas TEpMOAMHAMHUKA U TEPMOXUMHUS 11 1 - - 10 X
1.4 | XuMHuecKasi KHHETHKA U KaTalu3 13 1 2 — 10 X
1.5 | PacTBOpHBI 3JEKTPOIMUTOB U HEIJIEKTPOJIUTOB 13 2 1 — 10 X
1.6 | DIEKTpPOXUMHUYECKUE MPOLIECCHI 12 1 1 - 10 X
Paznen 2. Kommonanas XxumMus

2.1 | IloBepXHOCTHBIE SIBICHUS. AJCOPOIHS 13 1 - - 12 X
29 KonnonaHele cucteMsl 1 METOABI MOTy4YEHUS 14 1 ) B 1 «

110()OOHBIX KOJUIOHJIOB
73 Y CTONUNMBOCTD U KOATYJISIIUA THOPOOHBIX KOJI- 13 1 B B 12 X

JIOUJIOB
2.4 | MukporereporeHHble CHCTEMBI 12 - - - 12 X
25 PacTBOpBI BBICOKOMOJIEKYJIIPHBIX COEMHEHUI 14 B ) B 12 «

(pactBopel BMC)

KonTposb 9 X X X X 9

OObmas TpyA0eMKOCTh 144 8 8 - | 119 9
4 CTpyKTypa U cofep:kaHHe JUCHHILUINHBI, BKIOYaKOLIee MPAKTHYECKYI0 TOATOTOBKY

[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

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 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-XUMHUYeckne 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-
[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 menoussix pacTtBopoB. 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.
[ToTrennmomeTpudeckoe ompeaeraeHue HOHOB B pacTBopax. [uddy3nonHsie moTeHImManbl. MeToabl
ycTpaneHus: 1uPy3rnoHHBIX MOTEHIHATOB. OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIC JJIEKTPOILI U IICTH.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIM MOTEHIUAN MOYB; €ro u3mepeHue. [loTeHnmoMeTpuueckuii MeTo
ompenenenuss pH. CrexnsHHBIM 31ekTpoy ¢ BogopoaHoi  ¢ynkuumeil. [loTeHumomerpuyeckoe
tuTpoBaHue. OrMpeneieHne OKHCIUTEIbHO-BOCCTAHOBUTEIPHOTO TOTEHIMAIA B  OHWOJOTHYECKUX
CHCTEeMaXx.

Pasznea 2. Kosstonanas xumus



2.1 [loBepXHOCTHBIE ABJIEHUS. ATcOpPOIMS

N3otepmel ancopOrnn. Ouszndeckas ¥ XUMUYECKas aacopOrus. AacopOIus Ha TpaHUIe TBEPIOE
teno — ra3. Teopus agcop6umu, Ypasuenue Jlenrmiopa u @pelinanuxa. AncopOuns 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

Ounas ¢popma o0ydeHus1
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Kparkoe conepxanue neKkuu 73 =Eo
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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 ciaeacTBUA 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 M3MEHEHHUE
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. Vzotepmbl ancopOrmu. 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,
mo4Bax. MeTo el moydeHust JIMO0(HOOHBIX KOJIJIOUIOB C TMTOMOIIBIO KOH/ICHCAIINH,
MEXaHHYECKOTO pPa3ApOOIEHUS, IEKTPHUUYECKOrO PACIBUICHUS, YJIbTpa3ByKa U
nentu3anuu. MoneKysIpHO-KUHETHUECKUE, ONTHYECKUE U DJICKTPHUECKUE CBOM-
crBa J110(OOHBIX KoJuIoMI0B. bpoyHOBckoe nBmxkenune. OcMOTHYECKOE AaBiie-
Hue. Cegumenranus. Bsskocts. CBetopaccestHue. MeToasl 1 METOAMKHA HCCIIe-
JoBaHUsI (PU3UKO-XUMUYECKIX CBOMCTB KOJUIOUTHBIX CHCTEM.

YCeToMYMBOCTh U KOATYJAUMS JHO(OOHBIX KOLIOUA0B. KuHeTnueckast u ar-
peratuBHasg ycrtoiuuBocTh. Koarymsanus. JlelictBue anexktposnntoB. llpaBuio
[lyneua — I'apau. CoBMecTHOE AEHCTBUE ANEKTPOIUTOB MpU Koaryssauuu. Koa-
TyJisius U A3eTTa-noTeHuan. Teopus Koaryisiuuu 3jekTpoiutamu. Kunetnka
KOAaryJIsALHH.

Muxkporereporednble cucrembl. Cycrnensuu. Omynbcun. OOpatumocts (as.
Owmynbraropsl. [lensl. Aspo3omnu.

PacTBOpBI BBICOKOMOJIEKYJIAPHBIX coequHeHuil (pacTBopsl BMC). Oo6mas
xapakTepucTrka pactBopoB BMC u ux posib B OMOJOTHYECKUX O0BEKTaX, MOY-
Bax. ComocraBnenue Tuo(GOOHBIX KOJUIOMIIOB U, pacTBopoB BMC. Dnektpuue-
CKHE, MOJICKYJISIPHO-KMHETUYECKHE M ONTHYECKHE CBOMCTBa pactBopoB BMC.
3apsn yactuilsl. M3031exkTpuueckasi Touka. MeToapl U METOAMKU MCCIEAOBAHUS




(U3UKO-XUMHUYECKUX CBOWCTB BHICOKOMOJICKYJISIPHBIX COSAMHEHUI.

HToro

16

10%

3aounas popma o0yueHust

No
JICKIIUN

Kpartkoe conepxanue nekuuu

KomnuectBo
4acoB

IIpakTuueckas

IIOArOTOBKa

XuMHYeCKasi TEPMOAMHAMUKA M TepMoxuMmusa. Knaccuueckas U craTucTuye-
ckas TepMoanHaMuka. Cucrema M BHEHIHSS cpena. DHeprus. Pabora u teruora
KakK crocoObl nepenaun >Hepruu. OyHkuus coctosHus. Ilapamerpsl coCcTOSHUS.
Peakiiun oGpaszoBanus. TeroBod 3¢ (eKkT XMMHUYECKON peakuuu. DHTAIbIUS.
3akoH ['ecca u ciaeacTBUA U3 HETO.

Xumuyeckass KHHeTHKA U KaTaau3. CKOpocTh XUMHUECKUX peakuuil. CpenHss
U MTHOBEHHas CKOPOCTb XMMHYECKOM peakuuu. KoHcTaHTa CKOpPOCTH XMMHU4Ye-
CKOHl peakuuu. BiusHue KOHIEHTpaluu Ha CKOpOCTh peakuuil. OmnpeneneHue
KOHCTaHT CKOpPOCTEH peakuuil. BiusHue temmepaTypbl Ha CKOPOCTh PEAKIUU.
VYpaBHeHue AppeHuyca. DHeprus akTuBauuu. Kataius u ero 3HaueHue B COBpe-
MEHHOW XUMHUYECKON TEXHOJOTHH W Omojiormueckux mnporeccax. Kmaccuduka-
U KaTAIUTHYECKUX TporeccoB. DepMeHTaTUBHBIN KaTalu3, ero 0cOOEHHOCTH
U 3HaueHHe B OMOJOrMUYEecKHX Ipoleccax. XMMHUUYecKoe paBHOBecue. PaBHoBec-
HO€ cocTOosiHuE. VICTUHHOE, yCTONYMBOE, XMMUUECKOE PAaBHOBECUE U M3MEHEHHE
TepMOAMHAMUYECKUX QYyHKIHH. JInHaMUdecKuil XapakTep paBHOBecHs. BiausHue
BHEUIHUX YCJIOBUI Ha paBHOBecue, npuHuun Jle-lllaTenbe. 3aKoH AeHCTBYIONINX
Macc.

PacTBOpBI 2JIEKTPOJIUTOB U HENIEKTPOJUTOB. PazbaBneHnsie pacTBopsl. Koi-
JUTaTUBHBIE CBOMCTBa pacTBOpoB. [loHM)KeHHE NaBiIeHMs] HACBHILIEHHOTO Mapa
pacTBOpUTENls HaJ pacTBOpoM. Temmeparypa 3aMmep3aHusi pa30aBIEHHBIX pac-
TBOpoB. Kpmockomms. 3akonwsr Payms. TemmepaTypa KumieHus pa30aBiICHHBIX
pactBopoB. D0ymmockonus. Ocmoc. OCMOTHYECKOE JaBlieHHE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonornueckue mpouecco u ocmoc. Bo3HukHO-
BEHUE HOHOB B pactBopax. lIpomeccsl conmpBaTanuu (ruaparanuu). Pazsutue
TEOPHUH CHIIBHBIX 3JIEKTPOJUTOB B paboTtax [lebass u XroKkens. AKTUBHOCTh, KO-
3¢ GUIMEHT aKTUBHOCTH, HOHHAsI CHJIa PACTBOPA. DJIEKTPHUECKasi IPOBOJIUMOCTb
pacTBOpoB 3eKTPoaUTOB. [IpoBogHMKYK mepBoro u Broporo poza. [Ipumenenue
3aKOHA JCHCTBYIONIUX MACC, K CIA0BIM AJICKTPOJIUTAM.

DJIeKTPOXMMHUYECKHE MPOouecchl. /[BOIHOIN AIEKTPUUECKUNA CIIOH U €ro CTpoe-
Hue. ['anpBanndeckue 3nmeMeHTsl. OOpaTUMBbIe U HEOOPATUMBIC PJIEMEHTHI. Y paB-
Henue HepHera. Dnexkrpoanbie noteHuuansl 1 DJIC raapBaHUYECKUX 3JIEMEHTOB.
HopMmanbHbiil (CTaHIapTHBIN) NMOTEHIMAI. BOmopoaHblil JIeKTpoa. DIEKTPOIbI
WHIUKATOPHBIE (M3MEPUTEIIbHBIE) U BCIIOMOTaTeNbHbIe (CpaBHEeHUs). M3mepeHue
AIEKTPOABIKYIIUX CHIL.

IloBepxHOCTHBIE siBJeHHs. AjcopOouus. V3otepmbl ancopOrmn. dusndeckas u
XUMHYecKast aicopOrms. AIcopOIus Ha TpaHUIIE TBEPAOE TENo — ra3. Teopus ai-
copbumm, ypaBHenue Jlenrmiopa u Opeitnanmxa. AncopOIus Ha TpaHUIE TBEPIOE
TEJI0 — PacTBOp.

KosutonaHbie cucTeMbl U MeTOAbI MOJYy4YeHHUs JU0O(OOHBIX Ko/L1oua0B. O0-
masi XapakTepUCTUKA KOJUIOMAHBIX CHUCTEeM. MeToabl moiaydeHus JHo(hOOHBIX
KOJIJIOUJIOB C TTIOMOIIIbIO KOHJICHCAIIMH, MEXaHUYECKOTO pa3ipoOIeH s, JIEKTPHU-
YECKOr0  paclbUICHHS, yIbTpa3Byka ©  HOenTu3auud.  MOoJeKyiasipHO-
KHHETHYECKHE, ONTUYCCKUE U DJIEKTPUUECKUE CBOMCTBA IMO()OOHBIX KOJIJIOUIOB.
BbpoynoBckoe amxenue. Ocmoruueckoe napieHue. CeaumeHTanus. Bs3kocTb.
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CaertopaccesiHue.

YCeToMYMBOCTh U KOATYJAUMS JHO(OOHBIX KOLIOUA0B. KuHeTnueckast u ar-
peratuBHasg ycrtonlumBocTh. Koarymsanus. JlelictBue anexktposnntoB. llpaBuio
[yneua — 'apau. CoBMecTHOE NEHCTBUE ANEKTPOIUTOB NpU Koaryssauuu. Koa-
TyJIs0usl U A3€TTa-NOTeHIHan. Teopus Koaryisuuu sjaekTpoiauTamu. KnHernka

KOAaryJIsILHH.
Hroro | 8 | 10%
4.3 Copep:xkanue JadOpPaTOPHBIX 3aHATHI
Ounas ¢popma 00y4eHust
) 3
g | &8
Ne . 82| ¢
HaumMenoBanue 1abopaTopHbBIX 3aHATHIA 22| Eo
n/m EF| 2R
g &g
=
1 BBonnoe 3anstue. Texnuka 6e3onacHocTu. Pemienue 3a1a4d Ha arperaTHbIe COCTOS- > +
" | HUS BELIECTBA.

’ XuMuyeckas TepMoanHaMuKa. OmnpeeneHne TerioBoro 3gpdexra mporecca pac- 4 +
" | TBOPEHMSI COJIH.

3 Xumuueckas KuHeThka. @OTOMETpUUYECKOe N3YyUEeHUE KNUHETUKH XUMUYECKOW peak- 4 +
" | nuu.

4. | Ionyuenue OyQepHBIX paCTBOPOB M M3YYCHHE X CBOMCTB. 4 +
DnexkTpoxumMmuueckue rnpoueccel. KoHAyKTOMETpUYECKOE U3YUEHHE CBOMCTB pac- 4 N
TBOpA CJIA00TO JICKTPOJIUTA.

6 [ToBepxHoCTHBIC siBIeHUS. VccaenoBanue ancopounun NoBEpXHOCTHO-aKTHBHOTO 4 N

" | BemectBa (ITAB) U3 pacTBOpa Ha MOBEPXHOCTH TBEPAOTO TEA.

7. | Komnougnsle pactBopsl. [loaydyeHue U cBoiicTBa KOJUIOUIHBIX PACTBOPOB. 4 +

8. | YcToiunBOCTh M KOAryJIsnus JHOPOOHBIX KOJIJIOUIOB. 2 +

9 Bricokomonekyasipabie coeAuHeHus. M3yuenne cBOMCTB pacTBOPOB BEICOKOMOJIE- 4 +

" | KyJSpHBIX COEIMHEHUH.
Hroro | 32 | 30%
3aounas popma o0yueHust

) 3
g | 58
Ne . 82| ¢
HaunmenoBanue 1abopaTopHbBIX 3aHATHIA 22| Eo
n/m EF| £ R
g &g

=

1 Xumnueckasi KUHETUKA. POTOMETPUYECKOE U3YUCHUE KUHETUKU XUMUYECKOU peak- > +

T | Iuu.
[Tomyuenue OyepHBIX paCTBOPOB M M3yYCHHE UX CBOMCTB. DJIEKTPOXUMHUIECCKUE

2. | mporecchl. KOHIyKTOMETpHYECKOE H3ydeHHE CBOMCTB pacTBOpa claboro JIeKTPo- 2 +
JUTA.

3. | Komnouanslie pactBopsl. [losyueHne u cBOMCTBA KOJUIOMAHBIX PACTBOPOB. 2 +

4 Bricokomounekyasipabie coeiuHeHus. M3yueHne cBONCTB pacTBOPOB BEICOKOMOJIE- ’ +

" | KyJSpHBIX COEIMHEHUH.
Hroro| 8 |30%

4.4 CopaepxaHue NPAKTHYECKHUX 3aHATHI

[TpakTHyeckue 3aHATHS HE IPEyCMOTPEHbI YUEOHBIM TLIIAHOM.
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4.5 Buabl u cogepkaHue CAMOCTOATEIbLHONH padoThI 00y4aroIMXCcst

4.5.1 Bwuasl caMOCTOSTEIEHON PabOThI 00yJarOIIHXCS

KomnuectBo yacoB

Bunbl caMocTosTenbHON paboThl 00yYaromuxcs ouHas popma 3ao4Has popma
o0yueHHs o0yueHHs
[ToaroToBka K J1aGOpaTOPHBIM 3aHATHSAM U K 3alTUTE JIa0OpaTop- 4 12
HBIX paboT
BrinoaHeHne KOHTPOJIBLHON pabOTHI — 34
CaMocCTOsITENIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 35 64
[ToaroToBka K MPOMEXKYTOYHOM aTTECTAUK 10 9
HTroro 69 119
4.5.2 CopnepxaHue cCaMOCTOSATENbHOM pabOThI 00YyJaIOLINXCS
No KonunuecTBo yacos
a/n HaunmeHnoBaHue TeM u BOIIPOCOB ouHas popma 3a04Has popma
o0ydenus o0Oy4enust

Brenenue. M.B. JIoMOHOCOB — OCHOBOMOJIOXKHUK (PU3NUECKON
1. | xumuu. Pojb OTE€UeCTBEHHBIX YUYEHBIX B Pa3BUTUU (pU3HUECKOU U 6 10
KOJUIOUTHOU XUMHMU.

ArperatHble cocTosiHUs BelecTBa. Kunetnueckast Teopusi ra3os.

9 10
PeannHEblIe Ta3ml.

Xumudeckass TEPMOJAMHAMMKA M TepMOXMMHA. Bropoe Hauano
3. | rTepmoarHAMUKH. TpeThbe Hadamo TepMoauHaMuKH. CBOOOIHAS 6 10
SHEPTHUsl ¥ HAMPABJICHUE XUMUYECKHUX PEaKIIUM.

XuMuyeckass KUHETUKAa U KaTanu3. POTOXMMHUYECKHE PEeaKIUH.
@DOTOXMMHUYECKHE, TEMHOBBIE U PaJUallMOHHO-XUMHYECKUE pe-
akuu. CKopocTh POTOXUMUYECKUX peaknuii. CHHTE3 opraHuye-
4. | cKOro BelIecTBAa PAaCTCHUAMHU TOJ JEHCTBHEM XJOpoduiia Kak 6 10
ceHcuOmnmM3aropa. 3Hauenue ¢gorocuHre3a. Koncranta xumuue-
CKOT'O PaBHOBECHUSI M CBSI3b €€ C M3MEHEHHEM CBOOOTHON 3Hep-
THH.

PacTBOpBI 25IEKTPOIUTOB U HEINEKTPOJIUTOB. PazBuTne mOHATUS
KHCIIOTHI U ocHOBaHuA. Teopust bpeHcrena, KucI0THO-OCHOBHBIE
napsl. Cuita kucnoT U ocHoBaHMM. KomnuecTBeHHOE omnpenene-
HHE KHCJIOTHOCTH BOJAHBIX pacTBOpoB. [Tonstue pH u pK. Pacuer
pH KHCIBIX M IIETOYHBIX PAcTBOPOB. bydepHble cUCTEMBbI, UX
coctaB U MexaHu3M jeictBus. Pacuer pH OydepHbix cucrtem.
BydepHnas emkocTh, BIMSHHUE HA HEe Pa3IMUHBIX (AaKTOPOB. 3a-
KOoH pazOamieHust OctBanbaa. [loaBmwxHOCTH HOHOB. Onipeserne-
HUE CTEMEHU U KOHCTAHTHI JTUCCOLUAIMHU CIAOBIX AJIEKTPOJIUTOB.
Konnykromerpuueckoe tutpoBanue. [IpumeHeHue siaexTpuue-
CKOM MPOBOAMMOCTH JJIsi ONpPEACNICHUs] BIAKHOCTU CEJIbCKOXO-
3sIICTBEHHBIX MPOYKTOB, JTMHAMHKHU COJIEBOTO PEKHUMA MTOUB.

OnexkTpoxumMuueckue npoueccel. Ilorennomerpudeckoe onpene-
JIeHuEe MOHOB B pacTBopax. uddy3noHHble MoTeHIHAIBL. MeTo-
npl ycrpaneHus: AU Py3noHHBIX MOTEeHIHANOB. OKHCIUTEIHHO-
6. | BOCCTAaHOBHUTENBHBIC ANEKTpOAbl ©  Iiend. OKHCIUTEIBHO- 6 10
BOCCTAaHOBUTEJBHBIA TMOTEHIIMAN TOYB; ero u3mepeHnue. [loten-
nuoMeTpudeckuid Metoj onpeneneHus pH. CTeKIsTHHBIN IeKTPOT
¢ BogopoaHoi pyHKIuei. [loTeHImomMeTprudeckoe THTPOBAHNUE.
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[ToBepxHOocTHBIC siBIeHU. OpueHTaus TuUIHHBIX MOJIEKY Ha
MMOBEPXHOCTU ajcopOeHTa. Ancopbuus snektponuToB. [IpaBuna
dasaca — [leckoBa. OOMenHas ancopOius. YpaBHeHne Hukomb-
7. | ckoro. AacopOrmusi Ha TpaHUIle pasnena pactBop — ras. [loBepx- 6 12
HOCTHO-aKTHUBHBIE UM TIOBEPXHOCTHO-HEAKTHUBHBIE BEIIECTBA.
OpueHTarus MOJICKYJI B TIOBEPXHOCTHOM ciioe. YpaBHeHue [ nb-
Oca.
Komnnonaneie cucteMbl U METOABI MOIYYEHHS] THOPOOHBIX KOJI-
nonaoB. OYKMCTKAa KOJJIOMJIHBIX PAacTBOPOB METOJAMHU JHMAlu3a,
ynbTpaduiIbTPALluy, JIEKTPOJUAIN3A U ANEKTPOYIbTpaduibTpa-
1un. Dddexr Tunnang u ypasuenue Pasest.
YceroitunBOCTh U Koaryisiius JuopoOHbIX KoutonaoB. CtapeHue
9. | 3o1e# u menTu3auus. 3allUTHOE ACUCTBHE MOJEKYJSPHBIX af- 6 12
COPOUPYIONIHX CIOEB.
Mukporereporenusie cuctembl. Cycnenzun. Omynbeuu. Obpa-
TUMOCTh (ha3. Omynwraropsl. [lensr. A3po3onu.
PacTBOpBI BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH (PACTBOPHI
BMC). Mem6pannoe paBHOBecue. Bsazkocts. OcMoTHUECKOE
11. | naBnenue. CBeTopaccessHuE U noriomnieHue ceera. Habyxanue u 6 12
pactBoperne BMC. Crenenp HaOyXxaHHs M1 CKOPOCTh HaOyXaHMUsI.
®akrtopsl HaOyxanus. ['enu. Ctyanu. I1omyKoIouabl.

HTroro 69 119

10.

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

VYyebHO-MeToaMUeckue pazpaboTku ummerorcs B Hayunoit Ombmuoreke dI'BOY BO HOxnO-
Vpansckuii [AY:

1. Xumus HpU3ndecKas U KOJUIOMIHAS [DNEKTPOHHBIN pecypc]: METoA. PpEKOMEHIAlUA K CaMOCTOSI-
TEJNBHOM paboTe Mo AuCHUILINHE [T 6akagaBpoB, oOyvaromuxcs mo HanpasieHusMm: 35.03.03 Arpoxu-
Mus U arpornouBosenenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHomorus mpous-
BOJICTBA M IepepabOTKH celnbcKoxo3siicTBeHHOH nponykiun] / 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. @®uznyeckas U KOJUIOMAHAST XUMUS [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHUs K BBIIOJIHEHHIO
KOHTPOJIbHOW PaOOTHI JUIsl CTYACHTOB 3a04HOM (opMbl 00ydeHust [mo HampasieHusM: 35.03.03 Arpoxu-
Mmus U arponouBoBesenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHonorust npous-
BOJICTBA CEIHCKOXO035MCTBEHHOU npoaykiuu ] / KOxHo-Ypanbckuii 'AY, MHCTUTYT arpo3KoJa0THH ; COCT.
A. A. Kanranos. - Muacckoe: KOxno-Ypanbckuit [AY, 2017. - 36 c. : Tabu. - C npwit. - bubmumorp.: c. 5-
6 (13 nHa3B.). - Jloctyn u3 mokansHOM ceTu: 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 MPOBeIeHUs MPOMEKYTOUHOI aTTeCTALMU 00y4alomuXCcs 1Mo
JUCIUILIHHE

Jlnst ycTaHOBJICHUSI COOTBETCTBUSI YPOBHS MOATOTOBKHM oOydvaronuxcs Tpedoanusim ®I'OC BO
pa3paboTaH (GOH]] OLIEHOYHBIX CPEJACTB JJIS TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEXKY-
TOYHOM arTecTanuy odydarommxcs no gucuuminHe. GoHa OIeHOYHBIX CpeACTB MpenacTasieH B [Ipuio-
KCHUU.
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7 OcHOBHas M JONOJHHUTEJbHAsI ydieOHasi IUTepaTypa, Heo0OXoANMast 111 OCBOCHUS
AUCHMILTUHBI

OcHOBHasl U JIOTIOJIHUTENbHAs yueOHas muTeparypa uMmeercst B Haydnoit 6ubGnuoreke M 3J1eKTpOoH-
HoM uH(popmarmorHo-oopaszoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii 'AY.

OcHoBHas:
1. Hurmatynnun, H. I'. ®@usndeckas u koutougHas Xumus : yaeonoe nocooue / H. I'. Hurmatymus.
— 2-e u3n., ucnp. u pon. — Cankrt-IlerepOypr : Jlanp, 2021. — 288 ¢. — ISBN 978-5-8114-1983-8. —
Tekcr : AJIEKTPOHHBIN // Jlanpb : 3JICKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/168863
2. TunoBsle pacdeTsl 0 (HU3NUECKON M KOJUTOMIHOW XuMuH : yaeOHoe mocooue / A. H. Bacrokona,

O. I1. 3agaunna, H. B. Haconoga, JI. U. Ilepenénkuna. — Cankrt-IletepOypr : Jlans, 2021. — 144 c. —
ISBN 978-5-8114-1605-9. — Tekct : anmekTpoHHbIH // JlaHb : 37EeKTpOHHO-OMOIMOTEYHass cucTeMa. —
URL: https://e.lanbook.com/book/168647

JlonmosHUTENBHAS:

1. AngpromkoBa O. B. Xumus. M30pannbie pazgenbl obOmeld Gpu3nyeckord W KOJJIOMTHONW XUMHUU
[Dnextponnslil pecype] / O.B. Angpromkosa; T.M. Boctpukosa; A.B. llIBeipesa; E.1O. ITonosa - HoBo-
cuoupck: HI'TY, 2011 - 160 c. - Jloctyn k momHoMy TekcTy ¢ caiita DbC YHuBepcuTerckas OMOIMoTeKa
online: http://biblioclub.ru/index.php?page=book&1d=228572

2. Mapunkuna, I'. A. ®usndeckas v KoUIOUIHAs XuMusl : yaebnoe nmocooue / I'. A. Mapunkuna, H.
1. Tlonsixora, FO. W. KoBans. — HoBocubupck : HI'AY, 2009. — 151 ¢. — Tekcr : 31meKTpoHHBIH //
Jlanb : anexTponHO-OMOMMOTeYHas cuctema. — URL: https://e.lanbook.com/book/4568

3. dusnueckas u koutongHass xumus. [Ipaktukym : yue6Hoe mocobue / I1. M. Kpyrmsakos, A. B.
Hymraera, H. I'. Bunkosa, H. B. KomeBa. — Canxkr-IletepOypr : Jlanp, 2021. — 208 ¢. — ISBN 978-5-
8114-1376-8. — Tekcr : anekrpouHslid // JlaHp : 31MeKTpoHHO-OmOmmoreunass cuctema. — URL:
https://e.lanbook.com/book/168496

4. Tepausn, T.B. @uznueckas u xomutongHas xumus : yueoHoe nocodue / T.B. Tep3usin. — Exare-
puHOypr : U3marenbctBo Ypanbckoro yuusepcurera, 2012, — 108 ¢. — PexuM moctyna: mo moarnucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=239715

5. Kykymkuna, W.W. Komnmougnas xumus [DNeKTpoHHBIA pecypce]: ydeOHOe mocodue /
WM. Kykymkuna, A.}O. MutpodanoB. - KemepoBo : KemepoBckuii rocynapcTBeHHBIH YHHUBEPCHUTET,
2010. 216 c. — Pexxum moctyma: http://biblioclub.ru/index.php ?page=book&id=232755

8 Pecypchbl HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHET»,
Heo0X0oAuMBIe 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 sanexktponnas 6uonmoreka «eLibrary» http://elibrary.ru/

b=

9 MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHBbI

VYyebHO-MeToanYecKue pa3paboTku umeroTcs B Hayunoit 6ubamnorexe u 3J1eKTpOHHON HHGOP-
MalroHHo-o0pa3zoBaTensHOl cpene PT'BOY BO OxHo-Ypanbckuii [AY.

1. dusnyeckas U KOJJIOUJHAS XUMUS [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs K BBIIIOJIHEHUIO
nabopaTopHBIX paboT [ms OakanaBpoB, oOydaromuxcs 1o HanpasiaeHusM: 35.03.03 "Arpoxumus u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacto”, 35.03.07 "TexHonorus npou3Bo-
CTBa CEIbCKOXO3siMcTBEHHOU mpoaykiuu'] / FOxuHo-Ypanbckuii ['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 jokaibHOU ceTH: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Jlo-
ctyn u3 cetu UuTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus pusnyeckass U KOJUTOUAHAS [DIIEKTPOHHBIN pecypc| : METOJ. yKa3aHUs MO PEIICHUIO
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3amad [t 6akanaBpoB, oOyuaronuxcs mo HampasineHusM: 35.03.03 "Arpoxumus U arponoyBoBeieHUE"
35.03.04 "Arponomus", 35.03.05 "CanoBoactBo”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOU npoaykuun'] / FOxuo-Ypansckuit 'AY, 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 - JHoctynm wu3 ceru  HHtepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumus ¢uszndeckas U KoJutouaHas [DIeKTpOHHBIN pecypc] : MEeToX. PeKOMEHAAIMN K caMo-

CTOSITEJIBHOW paboTe MO AMCIUIUIMHE [171s1 0akaiaBpoB, 0OyJaromuxcs mo HanpasieHusm: 35.03.03 "Ar-
poxumus u arpornouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacteo"”, 35.03.07 "Texuouo-
I'vsl IPOU3BOJICTBA CENbCKOX03siicTBeHHOM npoaykuuu'"] / FOxuo-Ypansckuii I'AY, UHcTuTyT arposko-
noruu ; cocT. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuit 'AY, 2016. - 28 c. : wi., Tabn. - bu6-
auorp.: ¢. 28 (10 HazB.). - 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 U KOJUIOMAHAsA XUMUS [DIEKTPOHHBIA pecypc] : METOH. yKa3aHHUs 10 HCIOJb30BAHUIO
nabopaToOpHOTO 000PYIOBAHUS [ CTYIEHTOB arpOHOMHYECKOTO (akynbTeTa Hampasienuii: 35.03.03 -
Arpoxumus u arponouBoseaenue, 35.03.04 - Arponomus, 35.03.05 - Canosoactso, 35.03.07 - Texunouio-
TUs TMPOU3BOJICTBA CEIbCKOXO03AMCTBeHHOW mpoaykuuu] / KOxHo-Ypanbckuit ['AY, MHCTUTYT arposko-
noruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii ['AY, 2016. - 18 c. : un., Tabn. - bub-
auorp.: ¢. 17 (6 Ha3B.). - JlocTyn u3 JIoKalmbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf -
Hoctyn u3 cetu MatepHer: http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

10 HNudopmanuoHHbie TEXHOJOTHH, HCIOJIb3yeMble IPH OCYIIeCTBJIEHNH 00pPa30BaTeJILHOI0
npoiuecca no JMCUMILUINHE, BKJIKYAs MepeYyeHb NPOrpaMMHOro odecrevyeHust U
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAHIMH MPEJOCTaBIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (mHbOpMarmonHo-crpaBouHas cucrema 'OCTos) http:/www.cntd.ru/;

[lepeueHb NMHUIIEH3MOHHOTO MPOTPaAMMHOIO obOecriedeHusl. PEKBU3UTHI MOATBEPKAAIOIIECTO JOKY-

MEHTA:

-ITO OfficeStd 2019 RUS OLP NL Acdmec, Jluuensuonnsiii noroBop Ne 11353/409/44 ot
25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIuileH3MOHHBINA 10OTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIuileH3MOHHBINA 10OTOBOP
Ne 008/411/44 ot 25.12.2018;

-IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, Jlunensuonssiii gorosop Ne 008/411/44 ot
25.12.2018

-AntuBupyc  Kaspersky Endpoint Security st OusHeca, JIMIEH3MOHHBI  JTOTOBOP
Ne 20363/166/44 ot 21.05.19;

-OnepaimoHHas cuctema crnernuanbHoro HazHaueHus «Astra Linux Special Edition» PYCB.10015-
01, JIunensuonnsiit goroBop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11 MarepuajbHO-TeXHHYecKasi 0a3a, He00X0aUMAs JI OCYIIeCTBJIEHUsI 00Pa30BaTeJILHOI0
npouecca no JMCUMIUInHe

Y4yeOHble ayIMTOPUN IJIS MPOBEACHUA 3aHATHI, MPEAYCMOTPEHHbIX MPOrpaMMoOii, OCHAIEH-
Hble 000PY/10BAaHUEM U TEXHUYECKMMH CPeACTBAMHU 00y4YeHU s

1. YueOnHas ayauTopus sl IPOBEICHUSI 3aHATUN JICKIIMOHHOTO THIA, OCHAIICHHAS MYJIbTUMEIUMA-
HBIM 000pYy/J0BaHUEM (KOMIIBIOTEP M BUACONpoeKkTop) — 217, 202.

2. YaeOHas ayIuToOpusl AJIs MPOBEICHUS MPAKTHIECKUX 3aHITHH, 3aHITHI CEMUHAPCKOTO THIIA, BBI-
MOJIHEHUSI KYPCOBBIX pa0oT, TPYNMOBBIX U WHANBUAYATHHBIX KOHCYIbTAIMMA, TEKYIIETO KOHTPOJIS ¥ TIPO-
MEXYTOYHOMH arTectanuu — sabopatopust xumuu — 314.
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IToMemeHus 1Jis1 CAMOCTOATEIBLHOM PadOTHI 00y4ar0IMXCS
1. IloMemeHus Ui CaMOCTOSATENIbHOM paboThl oOyyaromuxcs — ayauropus Ne 111a, 108, ocHa-
LIEHHbIE KOMITBIOTEPHON TEXHUKOU C MOJKIIOUYECHUEM K ceTH «HTepHeT.

IlepeyeHb 000py10BaAHUS M TEXHUYECKHUX CPEACTB 00y4YeHMs:

®dotokonopumerp KOK-3.

HNonomep MN-130.

Kongyxromerp KCJI-101.

Becs1 anextponnsie VIC-120 d3.
Cymmnbhsnii mxagp CHOJI 58/350.
BrITspkHOM mKad.

Tepmocrtar TC-1/20 cyXOBO3yIIHBIH.
DJIeKTpUYecKas MInTKa.

bans ma6oparopnas 113-4300.

A SR S ol
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IMPUJIO’)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH M ITPOBEICHUS TIPOMEKYTOUHON aTTeCTAlluU
00y4Jarmuxcs
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IToxa3zaTenu, KpUTEPUU U IIKaJa OLECHUBAHUS WHAUKATOPOB JOCTHKEHHUS C(HOPMUPOBAHHOCTH
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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.

Kox n HaumMeHOBaHMUE ®dopmupyemsie 3YH
HaumenoBanune
HWHAUKATOpa NOCTUKCHUSA
OIIEHOYHBIX CPEJICTB
KOMIICTCHIIUH 3HAHUS yMEHUS HaBBIKHA
OO0yuarommiics noipkeH | OOydvarornuiics noipkeH | OOyvaronuiicss  goiDkeH | Tekymas aTTecTarus:
3HATh: YMETb: BJIAJICTh: - OTYeT MO J1abopaTOpHOU
V-1 OCHOBHBIE 3aKOHBI €CTECTBEH- | HCIIOIb30BaTh OCHOBHBIE | HABBIKAMH pabore;
-lomnk-1
HOHAYYHBIX JMCIMIUIMH, SIB- | 3aKOHBl W TIOHSTUS €CTe- | MPOBEACHUS (GU3HKO- | - TECTUPOBAHUE;
Hcnonb3yeT OCHOBHBIE 3a- 2 N
JIEHUM W TPOILECCOB, B TOM | CTBEHHOHAYYHBIX  JUCIH- | XAMUUYECKUX METOJOB MC- | - YCTHBINA OTBET.
KOHBl ~ €CTECTBEHHOHAYyY-

HBIX JUCIUIUIMH IS pe-
IICHUs CTAaHAAPTHBIX 3a/1a4
B 00JaCTH Cag0BOACTBA C
npUMeHeHHeM HHpopMa-
IIMOHHO-

KOMMYHHKAITMOHHBIX TEX-
HOJIOTHH

YHCIIe POLIECCHl 00pa3oBaHus
pacTBOpOB, HX CBOMCTBA H
0COOEHHOCTH IPOTEKAIONIUX B
HUX PpEaKlHil; TMOBEPXHOCT-
HBIE SABJICHHUS U CBOMCTBa IO-
BEPXHOCTHBIX CIJIOEB; YCIOBUS
CyHICCTBOBAHUA OUCICPCHBIX
cucteM U (haKTOpOB, BIHSIO-
mux Ha yCTOfI‘IHBOCTB TaKux
cuctem — (b1.0.38-3.1)

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

—(b1.0.38-Y.1)

ClIeIOBAaHUU IIOYB U CEJb-
CKOXO3SIUCTBEHHOM  MpO-
nykuuu — (b1.0.38-H.1)

[IpomexxyTouHast arrecra-
s
- DK3aMeH
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2. Iloka3aTe/i, KpUTEPHUH U LIKAJA OLEHUBAHUS MHAUKATOPOB T0CTHKEHHUS KOMIIeTeH M

[Tokazarenu
OLCHHUBAHUA
(®opmupyembie
3YH)

Kputepun u 1mkasna olieHUBaHUS pe3yJIbTaTOB O0YUYEHHUS MO JUCLIUIUINHE

Henocratounsrii
YPOBEHb

JocraTounsbrit
YPOBEHb

Cpennuit
YPOBEHb

Bricokuit
YPOBEHb

b1.0.38-3.1

OOyu4aronuiicss He 3HACT OCHOB-
HBIX  3aKOHOB  €CTECTBEHHO-
HAYYHBIX JUCUMIUINH, SBICHUN U
npoueccoB IIPHU pelIeHUH CTaH-
JAPTHBIX 3ajJ]ad B O0JAaCTH arpo-
9KOJIOTUHM, arpOXUMHHU U arpo-
MTOYBOBECICHHS

OOyuatomiuiicss cnabo 3HAET OCHOB-
HBIE 3aKOHbI €CTECTBEHHO-Hay4YHBIX
JUCUUILUIMH, SIBJICHUH M TPOLECCOB,
Ha KOTOPBIX OCHOBAHBI IMPUHIIMIIBI
JNIEUCTBUST  OOBEKTOB  TPOQEeCccCHo-
HaJILHOH JIeATEIIbHOCTH

OOyyJaronuiics 3HaeT METOABI MPUMEHE-
HHAS OCHOBHBLIX 3aKOHOB €CTECTBEHHO-
HAYYHBIX IUCIMIUIMH C HE3HAYUTEIbHBI-
MH OIIUOKaMH M OTACIbHBIMH MPOOETaMu

OOyuaronuiicsi 3HaeT NpaBWiIa U Me-
TOJBI IPUMEHEHHUSI OCHOBHBIX 3aKOHOB
€CTECTBEHHO-HAYYHBIX AWUCIHIUINH Ha
UX HepecedyeHnn ¢ Tpedyemoil creme-
HBIO MOJTHOTHI ¥ TOYHOCTH

b1.0.38- V.1

OOyuaronuiicss He yMeeT HcC-
M0JIb30BaTh OCHOBHBIE 3aKOHBI U
MOHATHS €CTECTBEHHO-HAYYHBIX
JUCIUIUIMH B TpodeccroHans-
HOW [eATENbHOCTH

OOyuaronuiicst cnabo ymeer wuc-
MOJb30BaTh OCHOBHBIC 3aKOHBI M
MOHATHS €CTECTBCHHO-HAYIHBIX
IMCUMIUIMH B IPO(ECCHOHAIBHOIM
JCSITEIIBHOCTH

OOyuaromuiicsi yMeeT OIMCHIBATh MOHS-
TUIHYIO ¥ MaTeMaTH4YEeCKylI0 KapTHHY
SIBIICHUH, BO3HUKAIONINX Ha MEPECCUCHUN
€CTECTBEHHO-HAYYHBIX AUCHUIUIMH C He-
3HAYUTEIbHBIMH 3aTPyJHEHUSIMU

OOyuaronuiicss yMeeT ONMCHIBATh I10-
HATUHHYIO ¥ MaTeMaTH4eCKyl0 KapTu-
Hy SBJICHHUH, BO3HMKAIOIIUX Ha Iiepe-
CCUCHNU E€CTECTBEHHO-HAYYHBIX IHC-
IUIIIAH

b1.0.38- H.1

OO0yuarontuiics HE BJIAJIEET
HABBIKAMH TPOBCICHHUS (DHU3HMKO-
XMMHYECKUX METOILOB MCCIIENO-
BaHUU IIOYB U CEJIBbCKOXO3Si-
CTBCHHOW MPOYKIUH

OOyuaromuiics  cmabo  BiajgeeT
HaBBIKAMU TIPOBEACHHUSA (PUZHUKO-
XHUMUYECKHX METOJOB HCCIIEI0BA-
HHUH IIOYB M CEJILCKOXO03SMCTBEHHOM
POy KIIUU

OOyyaronuiicsi BIajeeT HaBBIKAMHU IPO-
BeICHNSA (U3UKO-XMMUYECKHX METOOB
HCCIIEIOBAHUI IIOYB U CEJIBLCKOXO3SH-
CTBCHHOM MPOAYKIUK C HEOOIBIINMHU
3aTpyAHCHUSMHU

OOyuaronuiicss CBOOOJHO  BiajmeeT
HaBBIKAMH  TPOBEACHHS  (DU3UKO-
XUMHUYECKMX METOJOB HCCIEIOBAHUI
MOYB W CEJIBCKOXO3AHCTBEHHOU TIPO-
IYKIMA TPH PEIICHHH MPOoeCcCHo-
HAJIBHBIX 3a1a4
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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 "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. 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.  ®usnueckasg 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-
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

O1LleHOYHBIE CPENCTBA

TumnoBble KOHTPONBHBIC 3a/laHUsl U (WJIM) WHBIE MaTepuaibl, HEOOXO-
JMMbIC JUISI OIEHKW 3HAHWM, YMEHHM, HAaBBIKOB M (WJIM) ONbITA JEs-

Kox u HaumMenoBanue
WHJUKATOpa KoMIIe-

TEJNBHOCTH, XapaKTepU3YIOMUX CHOPMHPOBAHHOCTH KOMIETEHUUH B TCHIIUU
IIPOLIECCE OCBOEHUS JIMCUUIIIITMHBI

1. 1. PaccunTarh 3Ha4eHUsI KOHCTAHT CKOPOCTEN HCCIEI0BAHHOMN peaK- N-1omnxk-1
MU TIPY ABYX TEMIIEpaTypax. Hcnone3yer OCHOB-
2. BbIUMCIINTD 3Ha4€HHS IEPHOIOB MONYyIPEBPALLCHNS BEIECTBA IPU | HBIE  3aKOHBI  €CTe-
JBYX TEMIIEpATypax. CTBEHHOHAYYHBIX

aKII1uH.

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-

TUCHUIUIAH I pe-
IICHHUS] CTaHIAPTHBIX
3a7ad B 00JacTH ca-
JOBOJICTBA C TIPHMeE-
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. | 3azanme 1 N-lonk1  Hcnomns-
Kak m3amenurcs ckopocts peakuuu 2NO + O — 2NO;, ecnu 00beM | 3yeT OCHOBHBIE 3aKO-
PEaKIMOHHOIO COCY/Ia YBEJIIMYUTH B 2 pa3a: Hbl E€CTECTBCHHOHA-
1) ymensintes B 4 pasa YYHBIX  JUCLHUILINH

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-

JUIS PCIICHHUS CTaH-
JMApTHBIX 3a/1a4 B 00-
JACTH CaJOBOJICTBA C
HpUMEHEHHEM UH(Op-
MAaLMOHHO-
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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 HEKOTOpOi 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 COCYylla, 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

YCTHBIA OTBET MPOBOJIUTCS ISl KOHTPOJS YCBOCHHS CTYJEHTOM OOpa30BATEIBHOU MPOTPaMMBI
1o paszuenam 1, 2 TUCIMIUIMHBI, OPTaHU3yeTCsl KaK y4eOHOe 3aHsITHE B BHIEC COOECEOBaHUs Tpenoa-
Barenst ¢ oOydJaromuMucs. Bompockl K 3aHITHIO H3JIOKEHBI B: Du3nveckas W KOJUIOWIHAS XUMHS
[DnexkTpoHHBIN pecypc] : MeToA. yKa3aHUS K BBITIOJIHEHHIO JAOOpPaTOPHBIX paboT [mys OakaiaBpoB,
oOyyaromuxca no HanpasieHusM: 35.03.03 "Arpoxumus u arporouBoBenenue”, 35.03.04 "Arpono-
mus", 35.03.05 "CagoBonctBo”, 35.03.07 "TexHonorus MpOU3BOACTBA CEIbCKOXO3SIICTBEHHON MpO-
nykuuu'"] / 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.). - JJoctyn u3
JoKaabHOM 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.) 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. Dx3amen

DK3aMeH sBiseTcss (POPMOM OIEHKH KadyecTBa OCBOCHHS 00yJaronuMcs OCHOBHOM mpodeccro-
HAJIBHOW 00pa3zoBaTEeIbHOM MPOrpaMMBI 10 pasjenaM IucHuIiuHbl. [lo pesynbraTam sx3ameHa o0ydva-
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IOLLEMYCS BBICTABJISIETCS OLIEHKA «OTJINYHO», «XOPOLIO», «yA0BIETBOPUTEIBHO» WU «HEYAOBIETBOPU-
TCIBHO».

OK3aMeH N0 JUCLUIUIMHE MTPOBOJAUTCS B COOTBETCTBUU C PAaCHUCAHUEM IPOMEXKYTOUHOU arTe-
CTalluu, B KOTOPOM YKa3bIBAa€TCs BPEMs €ro MPOBEICHMSI, HOMEp ayIUTOPUH, MECTO MPOBEACHUS KOH-
CyJbTallMU. YTBEpKIEHHOE paclucaHhe pa3MelaeTcs Ha WH(POPMALMOHHBIX CTEHIAaX, a TaKKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMIA AJISi MPOMEKYTOUHOW aTTeCTAllMM OO0YYaIOMIMXCSl YCTaHABIUBACTCS Pa-
Oouell mporpaMMoi AUCUUIUIMHBI U JOBOJUTCS 10 CBEEHHS 00yYaroIuXcs B Ha4aje CeMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuilo, jJekTopamu. C paspemieHus 3aBeayroniero kadenpoi
Ha ’K3aMEHE MOXKET IPUCYTCTBOBATH IIPENOAaBaTelb Kadeapbl, MIPUBICUECHHBIN sl IOMOLIM B IIpUEMe
9K3aMeHa. B ciydae OoTCyTCTBHUS BEAyLIETo NpenojaBaTelis dK3aMEH IPUHHMMAETCS IPENoaaBaTesieM,
Ha3HA4YE€HHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapo.

[IpucyrcTBUe Ha 3ayere mpemnojaBareneld ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO pacHopsi-
KEHHUs PEKTOpa, MPOPEKTOPA MO y4yeOHOH M BOCIIUTATENbHON paboTe, 3aMECTUTENs JUPEKTOpa UHCTH-
TyTa 110 yuyeOHoii paboTe He JoIycKaeTcs.

OOyuJaromumecst py sIBKE Ha dK3aMeH 00s3aHbI UMETh TP ce0e CTYIEHUYECKUI OUIIET, KOTOPBIH
OHH IIPEABABIAIOT IK3aMEHATOPY .

Jlns mpoBefieHUs dK3aMeHa BeIylLIMH MpernojaBarelb HAKaHyHE MOJIy4aeT B CEKpeTapuare 3a-
YETHO-3K3aMEHAIMOHHYIO BEJJOMOCTb, KOTOpasi BO3BPAIIAETCSl B CEKPETApUAT MOCIE OKOHYAHUS MEPO-
IPUATHUS B JIeHb IPOBEJCHNS YK3aMeHa UM YyTPOM CIIEAYIOLIETO JAHS.

DK3aMeHbI IPOBOJIATCS MO OMiIeTaM B YCTHOM HJIM TUCBbMEHHOM BUJE, TUOO0 B BUJE TECTUPOBA-
HUs. DK3aMEHAIMOHHbIe OMJIEThI COCTABIISIOTCS MO YCTAHOBJIEHHOW (pOpME B COOTBETCTBUU C YTBEp-
KIEHHBIMU Kadeapoil sK3aMEHAIlMOHHBIMU BONPOCAMHM M YTBEP)KAAIOTCA 3aBEAYIOUIMM Kadeapoi
eXeroJHo. B Ounere cogepkutcs 2 TEOPETUYECKUX BOIIPOCA U 3a/1a4a.

DK3aMEHATOpy MPEJOCTaBIISAETCS MPABO 3a/1aBaTh BOIIPOCH! CBEPX OMieTa, a TakKe IOMUMO TeOo-
PETUYECKHUX BOMPOCOB JaBaTh JUIsl PELICHUS 33Ja4d U IPUMEpPBI, HE BBIXOJAIINE 32 paMKH IPOMIeHHO-
ro MaTepuaia 1o U3y4aeMou TUCIUILINHE.

3HaHUs, YMEHHUSA U HaBBIKM OOYYarOIUXCS ONPENENSIOTCA OLIEHKAMHU «OTIUYHO», «XOPOILO»,
«yJIOBJICTBOPUTEIBHO»,  «HEY/JOBJICTBOPUTEIBHO»,  KOTOPbIE  BBICTABJISIFOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BE€IOMOCTb U B 3a4E€THYIO KHMKKY 0Oy4arolIerocs B I€Hb 3K3aMEHa.

[Ipu mpoBeeHUN YCTHOTO HK3aMeHa B ayTUTOPHU HE JOJDKHO HAXOAUTHCS 0ojiee BOCBMU 00Y-
YAIOIUXCS Ha OJHOTO MPENnoiaBaTels.

[Ipu nmpoBeneHNH YCTHOTO HK3aMeHa 00yJaromuiicsl BEIOMpPaeT SK3aMEHAIlMOHHbBIN OUJIeT B CITy-
YaliHOM MOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsl, OTYECTBO U HOMEP HK3aAMEHAI[MOHHOr0 OniIeTa.

Bo Bpemst sk3ameHa 0Oydyaromiuecsi MOTYT IOJIb30BaThCsl C Pa3pelIeHus] dK3aMeHaTopa IMpo-
rpaMMON JTUCIUIUIMHBI, CIIPABOYHOW M HOPMATHBHOW JIMTEPATypOM, IPYTUMHU MOCOOMSIMHU U TEXHUYE-
CKHUMH CPEJICTBAMHU.

Bpemst moarotoBku oTBeTa MpU clade dK3aMEHa B YCTHOH (opMe JTOJKHO COCTABIIATh HE MEHEe
40 MuHYT (110 KEeJTaHUI0 00YYaIOILIerocs OTBET MOXKET OBITh JO0CPOUHBIM). Bpems orBera — He Gonee 15
MUHYT.

OOyuaromuiics, UCTIBITHIBAIOIINN 3aTPYAHEHUS MPU MOATOTOBKE K OTBETY 10 BHIOPAaHHOMY UM
OuseTy, UMeeT MpaBo Ha BBIOOP BTOPOro OMJIETa ¢ COOTBETCTBYIOLIMM MPOJIEHUEM BPEMEHHU Ha MOAT0-
TOBKY. IIpn OKOHUaTEeNTbHOM OLIEHMBAaHMM OTBETA OIICHKA CHIDKAeTcs Ha oauH Oami. Bermada Tperbero
OwyieTa He pa3peniaeTcs.

Ecnu oOywaromuiicst siBUICS Ha 9K3aMEH, W, B3sIB OWJIET, OTKa3ajics OT MPOXOXKIEHHs aTTecTa-
IIUM B CBSI3U C HEMOATOTOBJICHHOCTHIO, TO B BEJOMOCTH €My BBICTABIISETCS OLEHKA «HEYJIOBIETBOPH-
TEJIbHO».

Hapymienre qUCHMIUIMHBL, COMCHIBAaHHUE, UCIOIb30BaHUE 00YYaAIOIUMUCA HEPa3peIIeHHbIX I1e-
YaTHBIX U PYKOIIMCHBIX MaTe€pHUajoB, MOOMIIBHBIX TeIE(POHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOMITb-
I0TE€POB, HOYTOYKOB U JPYTUX BUAOB JUYHOM KOMMYHHKAIIMOHHON U KOMIIBIOTEPHOM TEXHUKHU BO Bpe-
MS aTTECTAI[MOHHBIX UCTBITAHUHN 3anpenieHo. B ciryuae HapymeHust 3Toro TpeOoBaHus MPernoaaBaTeb
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00513aH yJaJIuTh 00YYarOIIEerocst U3 ayAUTOPUH U MPOCTABUTh EMY B BEIOMOCTH OLICHKY «HEYJIOBJIETBO-
PUTEIBHOY.

BricTaBiieHHE OLEHOK, MOJYYEHHBIX IPU IOABEACHUM PE3yJIbTAaTOB IPOMEXYTOYHOM arrecra-
LMY, B 3a4€THO-7K3aMEHALIMOHHYIO BEAOMOCTh MPOBOJIUTCS B NMPUCYTCTBUU CaMOT0 OOy4Yarollerocs.
Hpeno;[aBaTeJm HCECYT NCPCOHAIbHYIO OTBCTCTBCHHOCTHL 3a CBOCBPCMCHHOCTb MU TOYHOCTH BHCCCHUA
3amucel o0 pe3yibTaTax MPOMEKYTOYHON aTTECTALUH B 3a4€THO-IK3aMEHALMOHHYIO BEIOMOCTb.

HesiBka Ha sK3aMeH OTMEUaEeTCsi B 3a4€THO-IK3aMEHAIMOHHOW BEIOMOCTH CJIIOBAMH «HE SIBHJI-
Cs».

I[JI}I 06yqa10mnxc;1, KOTOPBIC HC CMOTIJIM CAaTh 3K3aMCH B YCTAHOBJICHHBIC CPOKH, YHI/IBepCI/ITeT
YCTaHABIIMBAET MEPUOJ JIUKBUAALMK 33J0JKEHHOCTH. B 3TOT mepuon npenoaaBaTeny, NpUHUMaBIINE
9K3aMeH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X JHEeH, Korjaa oHu OyIyT MPUHUMATh 3a]10JKEeHHOCTH. MH-
dbopMarus 0 TUKBUIAIUH 33J0PKEHHOCTH OTMEUYaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

O6y‘laIOH_II/IMC}I, MMOKa3aBIINM OTJIMYHBIC U XOPOMIKUC 3HAHUA B TCUCHUC CEMECTPA B XOAC IMOCTO-
STHHOTO TEKYILEro KOHTPOJS YCIIEBAaEMOCTH, MOKET OBITh MPOCTaBJIeHA 3K3aMEHAI[MOHHAs OIEHKa J0-
CpOYHO, T.C. 663 caadyud 3K3aMcCHa. OI_IGHKa BBICTABJISIETCA B BKBaMeHaHHOHHBIﬁ JIUCT UM B 3a4YCTHO-
9K3aMEHALMOHHYIO BEIOMOCTb.

I/IHBaJII/I,Z[BI " JIila ¢ OrpaHUYCHHBIMHU BO3MOXHOCTAMU 300POBBA, MOT'YT CAaBaTh DK3aMCHBI B
MEKCECCHOHHBIN MEepro B CPOKH, YCTAHOBJICHHbIE WHIUBUYaJIbHBIM YUEOHBIM IJIaHOM. VHBaUIbI U
Jiuia ¢ OrpaHUYCHHBIMU BO3MOJKHOCTSAMU 3O0POBBS, MMCIONIMC HAPYUICHHA OIOPHO-ABUIATCIBHOI'O
anmapara, JOMYCKAalTCsd Ha AaTTECTAlMOHHBIE HCIBITAHUS B CONPOBOXKIECHHH ACCHUCTEHTOB-
COMPOBOXKIAIOIIHNX.

[Tpouenypa npoBeaeHHs] TPOMEXKYTOUHOM aTTecTalu AJisi OCOOBIX CiiydaeB u3joxkeHa B «llo-
JOKEHUH O TEKYIIEM KOHTPOJE YCHEBAEMOCTH M INPOMEKYTOYHOM aTTECTAllMM OO0YYaroIUXcs MO0
OIIOII 6akanaBpuara, crienuanurera u Maructparypsi» ®I'BOY BO I0xHo-Ypansckuii [AY.

Ne OueHouHbIE CpEACTBA Kon n naumenoBanue
TunoBbie KOHTPOJIBHbIE 3a1aHKs U (WITH) HHBIE MATEPUANIbI, HeoOXxo- | HHAMKATOPA KOMIIC-
JMMBIC JUTS OLIEHKH 3HAHHUM, YMEHU, HAaBBIKOB U (MJIM) OIBITA JIes- TCHIIMU
TETBHOCTH, XapaKTEPU3YIOMUX CHOPMHUPOBAHHOCTH KOMIIETCHIINN B
IIPOLIECCE OCBOEHUS TUCHUTLIINHBI
1. 1. TIpeamert u 3amaun Gu3nUecKo XUMHH. POJIb OTEYECTBEHHBIX yue- N-1ormk-1
HBIX B Pa3BUTHH (PU3NYECKON M KOJJIOMAHON XuUMHHU. 3HaueHue (pusu- | Mcrnonb3yeT OCHOB-
YEeCKOM M KOJUIOMTHONH XHUMHHU B OHOJIOTMYECKOW M CEJIbCKOXO3SM- | Hble 3aKOHBI €CTe-
CTBEHHOU HayKax. CTBEHHOHAYYHbBIX

2. ArperatHble COCTOSIHHMSI BEHIECTBA. XapaKTEpPHUCTHUKA TBEPAOTO U
KHUAKOT'O COCTOSAHUA. Ilonsrue o mia3me.

3. 3akoHbI UAcaIbHBIX Ta30B. 3akoH boils-Mapuotra, I'eit-JIroccaka,
ABoranpo. MoJieKyJIIpHO-KHUHETUYECKasi TEOPUSL Ta30B.

TUCIMIUIAH JUIS  Pe-
IICHU A CTaHI[apTHBIX
3agad B o0JlacTH ca-
JIOBOJICTBA C IpUMe-

4. PeanbHbIE ra3sl, MX OTJIWYHE OT UICATBLHBIX. ['a30BbIE CMECH, 3aKOH | HEeHHEM  MH(OpMAIy-

JanbToHa. OHHO-

5. Hpe/:[MeT TEpMOJNHAMUKH. OcCHOBHEIE TEPMOJUHAMUYECKHUE NTOHS- | KOMMYHUKAIIHOHHBIX
TEXHOJIOTHI

TUS: TEIUIOTa, paboTa, Teno, cucremMa, cpeaa, (asa, mapamerpsl, Ipo-
necc. IlepBoe Hauano TepMOAMHAMUKH.

6. 3axoH ['ecca m ciencrBus, BBITEKAOMME W3 Hero. [loHaTwe »H-
TanpIuK. Beruucienne TEroBbIX 3((EKTOB peakiuid Mo TerioTaM
0o0pa30BaHMs U CrOPaHUS BEILECTB.

7. Btopo# u TpeTuil 3aKOH TepMOJMHAMUKU. DHTponus. [loTeHuuan
['m66ca u HampaBIEHHOCTh XUMUYECKUX peakuuid. [IpruMeHenne 3ako-
HOB T€PMOJIMHAMHKH K >KUBBIM OpraHu3MaM.

8. Xwumunueckas kuHeTuKa. CKOPOCTh U KOHCTAHTa CKOPOCTU XHUMUYE-
CKOM peakiuu. X 3aBUCUMOCTb OT pa3iuyHbIX (aKTOPOB. YpaBHEHUE
Appenunyca. DHeprust aktupaiuu. OnpenieieHle YSHEPTUN aKTHBALIMH.
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9. MonexynspHOCTh U MOPSIOK PEAKIUU. JJIEMEHTAPHBIE MTPOLIECCHI.
Kunernueckue ypaBHEeHUs peakuid IEPBOTO U BTOPOTO MOPSAKOB.

10. Karanu3 u ero 31auenrie. OCHOBHbBIE PUHIUIIBI KaTaIn3a (y4acTue
KaTaJlu3aTopa B XUMUYECKON peakly, CHUKEHHUE YHEPTUU aKTUBALUU
U U30UPATEeNbHOCTh JEUCTBUS). ['OMOTCHHBIM M TETEPOrCHHBIM KaTa-
3. DepMEeHTATUBHBIN KaTallu3, €ro 0OCOOCHHOCTH M 3HaueHHe B OHO-
JIOTUYECKUX Ipolieccax.

11. CnoxHble peakuuu, UX pa3sHOBUIHOCTH. DOTOXMMMUECKHE pEaK-
uuu. CHHTE3 OpPraHMYECKOro BEIIECTBA PACTEHUSMHU IOJ JIEHCTBUEM
xjopoduia. 3HaueHune GpoTocuHTE3A.

12. Xumuueckoe paBHOBecHE. J[MHAMUYECKUN XapaKTep PaBHOBECHSI.
3aKkoH JelcTByrOUX Macc. KoHCTaHTa XMMHYECKOr0 PaBHOBECHUS, €€
cBs3b ¢ moreHuanoM ['n66ca. CMemeHne XUMHUYECKOTO paBHOBECHS,
npuniun Jle-llarenbe.

13. PactBopsl. CriocoObI BeIpaskeHUsI cOcTaBa pacTBOpoB. Dusnyeckas
U XUMHUYECKasi TEOPUU PaCTBOPOB.

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

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

16. Teopust MEKTPOTUTHICCKON aucconManuu Apperuyca. PacTBopbl
ANEKTPOJIUTOB U HE-3TEKTPOIUTOB. Criadble U CHUIIbHBIC DJICKTPOIIUTHL.
IIpouteccnl conbBatanuu (rugpatannu). CTEneHb U KOHCTaHTa JIHCCO-
LHALUH, UX 3aBUCUMOCTb OT KOHLEHTPALUU U TEMIIEPATYPHI.

17. Teopusi cuIbHBIX 3JeKTpoUTOB [[ebast m X1oKkens. AKTUBHOCTD,
KOA((PHUIMEHT aKTUBHOCTH, HOHHASI CHJIa PACTBOpA.

18. IIpumenumocts 3akoHOB Payns u Bant-I'odda k pactBopam aiiek-
TponuToB. 30TOHMUYECKU KOO DUITUECHT.

19. Bona. MoHHOE pou3BeieHUE BOJIbI, €70 3aBUCUMOCTbH OT TEMIIepa-
Typbl. Bomopoausiii u ruapoxcunbHbiil nokasarenu (pH u pOH). Ko-
JUYECTBEHHOE OMNpeieNieHne KUCIOTHOCTU BOJHBIX pacTBOpoB. IloHs-
tue pH u pK. Berancnenne pH cuIbHBIX U C1a0bIX KHCIOT, OCHOBAHHIA
Y TUJPOJIU3YIOIIUXCS COJICH.

20. BydepHble cUCTeMBI, UX COCTaB U MeXxaHU3M neicTBus. Pacuer pH
Oydepubix cuctem. bydepHas eMKOCTh, BIMSHHUE HAa HEE Pa3IUYHBIX
¢dakTopoB. bruonornueckoe 3HaueHHE OY(HEPHBIX CHCTEM.

21. DnekTpudeckass MPOBOAMMOCTb PACTBOPOB AJIEKTPOIUTOB. [Ipo-
BOJHMKH IIEPBOTO U BTOPOrO poAa. Y eiabHas 3JIEKTPUUYECKask MPOBO-
JUMOCTb; 3aBUCUMOCTb OT pa30OaBieHus. MomsipHasl ayeKTpudecKas
POBOJIUMOCTh. 3aKOH paz0aBienus OcrtBanbia. [1oJBHXHOCTE HOHOB,
CKOPOCTh UX ABMXeHHUA. [IpakTHueckoe mpuMeHeHue NpoBOIMMOCTH.
22. JIBOMHOMN 3MEKTPUYECKUIN CIIOM M €ro CTpOeHHE. DJIEKTPOAbI IMep-
BOro u BTOporo poaa. CtaHgapTHBIN 3JIEKTPOAHBIN MOTEHIUANI. Y paB-
Henue HepHcra. MHaukaTopHble, CTaHAAPTHBIE U 3JIEKTPOJIbI CpaBHE-
Hus. [loreHnmomeTpuieckoe onpeaeneHue HOHOB B pacTBOpax.

23. T'anpBann4eckue sneMeHThl. OOpaTUMBbIE U HEOOpAaTUMBIEC HJIEMEH-
Tbl. DJIC ranbBaHMYECKUX 3JIEMEHTOB. KOHIIEHTpallMOHHBIE 3JIEMEHTHI.
24. TloBepXHOCTHbIE ABJICHHS Ha TpaHULEe pasnena ¢a3. Ancopouus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousndeckas U XUMHYECKas aJl-
copoumst. M3otepmbl ancopbumu. AncopOuus u ee OHONOrmuecKoe
3HAuYEHHUE.
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25. AncopOnus Ha TpaHUIIE «TBEPAOE TEJIO - Ta3». Teopuu aacopoIum,
ypaBHeHue Jlenrmiopa u @peninanuxa.

26. AncopOnusi Ha TpaHUIE «TBEPAOE TEJIO — pacTBOp». Molekysp-
Has U oOMeHHas ancopouus. Monntsl. [ToBepXHOCTHO-aKTUBHBIE U T10-
BEPXHOCTHO-HEaKTUBHbIE BellecTBa. [lOBEpXHOCTHOE HATSLKEHHE U
cMaunBaHue. Posb agcopOuun B IpUpoJIie U TEXHUKE.

27. OO6mias xapakTepuCTUKa TUCTIEPCHBIX cucTteM. X kmaccudukarus
U paclpoCTpaHEHHE B IIPUPOJIE.

28. O0mas XxapakTepuCcTUKa KOJIOWAHBIX CHCTeM. MEeTObI MOTy4eHus
KOJUIOM/IHBIX CUCTEM.

29. MunemisipHas Teopusl CTPOCHMSI KOJUIOMIHON YaCTUIIBI.

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

31. OuncTka KOJUIOMIOHBIX PAacTBOPOB METOJAMU [UaIN3a, YJIbTpa-
bunabTpanuy, 3IEKTPOAUATN3A U IIEKTPOYIbTpadUIbTPALIUH.

32. Onrtuueckre CBOMCTBAa KOJUIOMAHBIX cucTteM. (CBeTopaccesHue.
Oddext Tungansa. YIbTpaMUKPOCKONIMYECKHE U HE(DETOMETPUIECKIE
HCCIIEIOBaHUS.

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

34. Kunetnyeckass W arperaTMBHasi yCTOMYHMBOCTH KOJUIOMAHBIX CH-
creM. Koarymsauus u ¢akropsl, ee Bbi3biBatone. [lpasuna Hlymbiie-
lapau. [Topor koarynsiuuu. Bzaumuas koaryssinusa. CrapeHue 3051eil u
NenTU3alus. 3allUTHOE JEHCTBHE MOJEKYJSPHBIX aJICOPOUPYIOLINX
CIJIOEB.

35. Xapakrepuctuka pactsopoB BMC. Dnexkrpuyeckue, MOIEKyJIIpHO-
KUHETUYECKHE U ONTHYEeCKHUe cBoiicTBa pactBopoB BMC. M3o3nekTpu-
yeckasg Touka. Bsskocts. HaOyxanue. BricanuBanme. Koanepsarus.
Oo6parumocts BMC.

36. O0mas XxapakTepucTUKa MUKPOTETEPOTeHHBIX CHCTEM. A3pO30IIH,
CYCIIEH3HH, IMYJIbCUH, TIEHBI.

[IIkana u KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOIIETOCs MPeICTaBICHbI B TAOIHULIE.

Ixana Kpurtepun ouennBanns
Ouerka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOG U TIIyOOKOE SIjaHI/Ie MIPOrpaMMHOTO MaTe-
(oTIHHHO) pnana,v YCBOEHUE O(iHOBHOI/I U JOTIOJIHUTENIbHON JUTEPATypbl, PEKOMEHI0-
BaHHOW MPOTPaMMON AUCIUIUIMHBI, TPABUILHOE PEIICHUE 3a1a4H.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHuasia, YCBOEHHE OCHOBHOM JIMTEpaTy-
Onenka 4 PBI, PEKOMEHIOBAaHHOW B TIPOTpaMMe, HATMUNE MaJIO3HAYNTEIBHBIX OITMOO0K
(xoporo) B pELIEHUU 3a7a4i, WA HEJOCTATOUYHO MOJTHOE PACKPBITUE COACPKaHUE BO-
mpoca.
Ouerka 3 3HaHHE OCHOBHOT'O MPOTPAMMHOTO MaTepuajga B MUHUMAIbHOM 00beMe, T0-
TPEITHOCTH HEMPUHITUITHATIBLHOTO XapaKTepa B OTBETE HA PK3aMEHE M B pe-
(YZIOBIETBOPUTEIHHO)
IIEHHUH 3aJ1a9H.
OreHka 2 mpoOenbl B 3HAHHUSIX OCHOBHOT'O MPOTPAMMHOIO MaTepuaja, MPUHIIUITHATb-
(HEYIOBIIETBOPUTENIHHO) | HBIE OLTMOKY MPU OTBETE HA BOMPOCHI M B PEIICHUU 33Ia4H.
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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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