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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs N0 JUCHUIINHE,
COOTHEeCEeHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamu ocsoeHus OIIOIT

1.1.

He.]'lb H 3aJa4YH1 JUCHUIIJIMHbI

bakanaBp nmo Hampasienuto nmoAarotoBku 35.03.05 CamoBoacTBO JOKEH OBITH MOATOTOBIICH K

pelIeHuIo  3aja4y
TEXHOJIOTUUECKOH.

npodeccuoHabHOM

ACATCIIbHOCTH

CJIEIYIOIIUX

THUIIOB:

MMPOU3BOJACTBCHHO-

Heab AucuunauHbl — chOpMUPOBATh Y 00yUaIONIMXCS 3HAHNS, YMEHHUS U HaBBIKK HEOOXOMMBIC

IUISL IOCTIEAYIOIEl TOArOTOBKH OakaaBpa, ClIOCOOHOTO K A(P(PEKTUBHOMY PEIICHUIO MPAKTUYECKUX 3a1a4
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;
— O3HAaKOMHTBCS C anmaparypodl ©u MeTroAaMu (PU3NUECKO-XHUMUYECKOTO HCCIeA0BaHuUsA,

HCIOJIb3YCMBIX IUI aHAJIM3a ITOYB U Ka4CCTBa CEIBbCKOXO03SIMCTBEHHOM MMPOAYKIIUHA;

— OBJIAACTh METOAaMU PCHICHUSA (bI/IBI/IKO-XI/IMI/ILIeCKI/IX 3aaad.

1.1.

KOMI’[eTeHIII/II/I N HHAUKATOPbI UX JOCTHKEHMI1

OIIK-1. Criocob6eH pemiaTh TUMIOBBIC 3a7a4u MPOGECCHOHATHHOM IeATeTLHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MAaTCMAaTUUYCCKUX U CCTCCTBCHHLIX HAYK C IPUMCHCHUEM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHUKAITUOHHBIX TEXHOJIOTHH.

JTUCHEPCHBIX CHUCTEM U
(hakTOpOB, BIMIIONINX Ha
YCTOMYHUBOCTD TaKHUX
cucreM — (b1.0.39-3.1)

pacTeHny; HWCMOJIb30BaTh
CBOIICTBa XUMUYECKUX
BEIIECTB B J1a0OpaTOpHOMH
u IIPOU3BOJCTBEHHOM
npaktuke — (b1.0.39-Y.1)

Ko u nammeHoBaHue ®opmupyembie 3YH
HUHAWKATOpa NOCTUKCHUA
KOMIICTCHIINU 3HAHUA YMEHUS HAaBBIKU
OO6yuaronuiicss  mowkeH | OOyvarommiics — gomkeH | OOydJaronuiics: 10mKeH
3HATH: YMETh: BIIAJICTD:
OCHOBHEBIE 3aKOHBI | UCIIOJIL30BaTh  OCHOBHBIE | HABBIKAMU
WJT-Tormc eCTeCTBeHHOHaquBIXv 3aKOHBI u MOHSTHUS | IpOBeACHUST  (PU3HKO-
VICTIONB3YET OCHOBHBIC JTUCIUIUIAH, SIBJICHUH W | €CTECTBEHHOHAYYHBIX XAMHYECKHX } METOI0B
SAKOHDI MPOLIECCOB, B TOM YHCJIE | TUCUUIUINH } B I/ICCJIGI[OBaHI/IE/I IIOYB u
€CTCCTBEHEOHAYIHEIX MIPOIIECCHI O6paB9BaHHH npodecCHOHATTBHOM CEJIbCKOXO3SMCTBEHHOM
e — - pacTBOPOB, UX CBOMCTBA U | ACATEILHOCTU C | IPOOYKIUHU —
pOIICHAS CTAHIAPTHBIX 0COOEHHOCTH TpUMEHEHHEM (b1.0.39-H.1)
3aja4 B o0iacTu HpOTeK%IOmHX B HIX | HHOOPMALHOHHO-
CaJIOBOJCTBA ¢ | PeaKUHH; KOMMyHHK%IMOHHHX
MpUMeHeHIeM TIOBEPXHOCTHEIC ABICHHS TCXHOIIOINY,  OHUPEICIATH
HH(OPMAIHOHHO- U cBOlicTBa | CYIIHOCTh brsuKo-
KOMMYHUKAIHOHHBIX MIOBEPXHOCTHBIX  CIIOEB; | XUMUYECKHUX  ITPOLECCOB,
TeXHONOLHIL YCIIOBHSA CYILIECTBOBaHMS | IPOMCXOAIINUX B MOYBE 1

2 MecTto aucuumiannel B ctpykrype OITOIT

Huctunnuna «Xumus Gu3ndeckas U KOJJIOUIHAs» OTHOCHUTCS K 00s3aTEIbHOW YacTH OCHOBHOM
npodeccuoHaIbHON 00pa30BaTeIbHOM MPOrpaMMbl OaKkagaBpuaTa.




O0bém
AUCHUTLIUH
bl U BH/IBI
yueOHoM
padoThI

OO0BeM AUCHUINIMHEI cocTaBigeT 3 3adeTHbIx equHuibl (3ET), 108 akagemuueckux yaca (majee
yacoB). [lucuumninuna uzyyaercs:

— ouHas (opma oOydeHus B 3 ceMecTpe;

— 3a04Has ¢popma Ha 2 Kypce.

3.1 Pacnpenesienne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

KosnuecTBo yacoB
Bun yuebHoit paboTbl oudHas Gopma 3aouHas popma
o0y4eHHS o0yueHHS

KonTtakTHasi pabora (Bcero), 4 14
B TOM YHCJIe MPAKTHYECKAs MOJIT0TOBKA
Jlexmuu (JI) 14 6
JlaGopatopusbie 3ansartus (JI3) 28 8
[Ipaktrueckue 3ansatus (113) - -
CamocTrosiTejibHasi padora ooyuaronuxcsi (CP) 66 90
KonTtpoJs - 4
Hroro 108 108

3.2 PacnpenesieHne y4e0HOI0 BpeMeHH 10 pa3aejiaM u TeMaM

Ounas popma o0OyueHust

B TOM YHCJIC
KOHTaKTHas pa60Ta %
Ne Bcero 2,
HanmenoBanmne PasaciioB U TCM )
TEMBI 4acoB CP o2
JI JI3 | II3 o
<
1 2 3 4 5 6 7 8
Paznen 1. Pusnueckas XxumMus
1.1. | BBenenue 11 1 4 - 6 X
1.2. | ArperaTHble COCTOSIHMSI BELLIECTBA 6 - - - 6 X
1.3. | Xumuyeckasi TepMOJMHAMHUKA U TEPMOXHMHUS 11 1 4 - 6 X
1.4. | Xumuueckass KHHETUKA U KaTaJu3 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 XxumMus
2.1. | IloBepxHOCTHBIC IBJICHH. AICOPOIIHS 12 2 4 — 6 X
29, Komnonaneie cucTeMbl 1 METOTBI TTOTYYCHUS 9 1 ’ 3 6 «
110 OOHBIX KOJJIOMIOB
23, Y CTONYMBOCTD U KOATYJIISIHS THOPOOHBIX 9 1 ’ 3 6 X
KOJJIOMJIOB
2.4. | MuKpOreTeporeHHble CUCTEMBI 7 1 - - 6 X
PacTBOpBI BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
25. P AP A 11 1| 4] - |6 x
(pactBopel BMC)
KonTpomb X X X X X X
Hroro 108 14 28 66




3aounas popma oOyueHust

B TOM YHCJIC A
No Beero KOHTaKTHasi paboTa 'é
TEMEL HanmenoBanmne pa3aciia U TEMBIL . CP E
JI JI3 | 113 o
~
Pa3nen 1. duznyeckast Xumusa
1.1 | Beenenune 8 - - - 8 X
1.2 | ArperatHbie COCTOSIHUS BEIIECTBA 8 — — — 8 X
1.3 | XuMuueckass TEpMOJMHAMUKA U TEPMOXUMUS 9 1 - - 8 X
1.4 | XuMHuecKasi KHHETHKA U KaTalu3 11 1 2 - 8 X
1.5 | PacTBOpHBI 3JEKTPOIMTOB U HEIJIEKTPOJIUTOB 10 1 1 - 8 X
1.6 | DIeKTpOXUMUYECKHE MTPOLIECCHI 9 - 1 - 8 X
Pa3nen 2. Komtonguass xuMus
2.1 | IloBepXHOCTHBIE SIBICHUS. AJCOPOIHS 9 1 - - 8 X
29 Komnnounneie cuctemMbl 1 METOABI MTOTYUYEHUS 11 1 ’ 3 3 X
10 OOHBIX KOJUTOUIOB
23 VY CcTOIMUMBOCTD U KOATrYJISIIUS JTHOPOOHBIX 9 1 L 3 X
KOJJIOMIOB
2.4 | MukporereporeHHble CHCTEMBI 9 - - - 9 X
PacTBOpBI BEICOKOMOJIEKYIISIPHBIX COCTMHEHUIA
2.5 11 - 2 - 9 X
(pactBopel BMC)
KonTposb 4 X X X X 4
OObmas TpyA0eMKOCTh 108 6 8 - 90 4
4 CTpyKTypa u coaep:kaHMe TUCHUILUIHHBI, BKIOYAOIIee MPAKTHYECKYIO OATO0TOBKY

[IpakTHyeckast MOArOTOBKA MPH pealn3aluy y4eOHBIX PEIMETOB, KypCOB, TUCIUILTHNH (MOTyJIei)
OpraHMu3yeTcs MyTeM MPOBEICHUS MPAKTUYECKUX 3aHITHH, TPAKTUKYMOB, JJAOOpATOPHBIX pabOT M MHBIX
AHAJIOTUYHBIX BHIO0B y‘IGGHOI\/'I ACATCIIbHOCTHU, TMPCAYCMATPUBAIOIIUX Y4YaCTUC 06y‘-IaIOH_II/IXC§I B
BBITIOJTHEHUH OTAEIBHBIX 3JIEMEHTOB paboT, CBSI3aHHBIX ¢ OyayIiel mpodeccnoHanbHOM e TeNbHOCTBIO.

HpaKTI/I‘IeCKa}I IIOATrOTOBKA MOKET BKJIIIOUATH B C66}I OTACJIBbHBIC 3aHATHUA JICKIHIMOHHOI'O THIIA,
KOTOpBIC MpeaycMaTpUBAIOT Tepenady ydeOHoW uH(opManuu OO0ydYaromMMcs, HEOOXOIUMOM IS
MOCTIeTYIOILETO BHIIIOJIHEHUS Pa0oT, CBSI3aHHBIX ¢ Oyay1iel mpopeccuoHaTbHON AEATEIbHOCTHIO.

PexomenayeMbiii 00BEM TPAKTUYECKON TMOATOTOBKH (B TIPOIEHTaX OT KOJWUYECTBA YaCOB
KOHTAKTHOU pabOThI) AJIsl AUCIUILINH, PEATU3YIOIIUX:

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

4.1 Conep:xkanue TUCHUNIMHBI

Pasznea 1. ®uznyeckas XuMus
1.1 BBenenune

Bo3nukHOBeHHE (PU3WUYECKONH W KOJUIOMJIHOW XMMHH KaK CaMOCTOSITENIbHBIX JUCIHUIUIMH. M.
B. JIOMOHOCOB — OCHOBOTOJOXHUK (PU3UYECKOW XUMHUHU. POIIb OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHH
dbuzmveckoil 1 KoyutonaHoU xuMuu. [IpeameT dhuzndeckoi 1 KOJTONMIHONW XUMUHU. 3HaUueHne (pu3nueckomn
Y KOJUTOUTHOW XUMUH B OMOJIOTUYECKON U CEITbCKOXO03SHCTBEHHON HAyKaX.



1.2 ArperaTHble COCTOSIHHMS BellleCTBa

CocrosiHUS BeIIECTBA: Ta3000pa3HOE, KHUAKOE, TBepAoe, Imia3Mma. ['a3000pa3HOe COCTOSHUE.
3aKOHBI NACAJIBHBIX TI'a30B. YPaBHeHI/IG COCTOAHUA HACATIBHOT'O TIa3a, KHHCTHYCCKasd Teopm{ ra30B
PeannHEbIe Ta3ml.

1.3 Xumuyeckasi TepMOANHAMHUKA U TEPMOXHMHUSA

Kraccuueckast u ctaTucTudeckas TepmoanHamMuka. CucTtemMa u BHEHIHSs cpeia. DHeprusi. Pabora
M TEIJIoTa KakK crmocoOwl mepenaun sHepruu. DyHkius coctosHus. [lapamerpsl cocrosHus. Peakumm
obOpazoBanus. TermmoBoit 3QPeKT XUMUIECKON peakuu. DHTAIbNHs. 3aKoH ['ecca U CIeCTBUS U3 HETO.
Bropoe nauano tepmonnHaMuku. Tperbe Hauano TepMoanHaMuk. CBOOOIHAS SHEPIUs U HalpaBieHHUE
XUMUYECKUX PEAKLIAN.

1.4 XuMuyeckass KHHeTHKA U KaTaJIu3

CkopocTh xumuueckux peakuui. CpenHsss U MIHOBEHHAs CKOpPOCTb XMMHUYECKOW peakIuu.
KoHcTaHTa CKOpOCTM XHMMHUYECKOW peakiuu. BiusHue KOHUEHTpAallMM Ha CKOPOCTh pPEakKIu.
Omnpenenenne KOHCTAHT CKOPOCTEN peakuuid. BiusHue TemnepaTypsl Ha CKOPOCTh peakluu. Y paBHEHHE
Appenunyca. DHeprusi aktupaiuu. Katanus v ero 3HadyeHue B COBPEMEHHOW XUMHUYECKOW TEXHOJOTHH U
Ouosiornyeckux mpoueccax. Kiaccupukamus KaTamuTHUECKUX MporeccoB. DepMeHTaTUBHBIN KaTaius,
€ro O0coOeHHOCTH M 3HayeHHWe B Ouosnoruyeckux rmpoueccax. DoToXxuMUUeckre peakiluH.
@OTOXMMHUYECKHE, TEMHOBBIE M PAJAMAUMOHHO-XMMHUYECKHE peakiuuu. CKopocTh (HOTOXMMHUYECKUX
peaknuii. CUHTE3 OpPraHWYECKOTO BEIIECTBA PACTCHHMSIMHU TOJ JEWCTBHEM XJopoduiuia Kak
ceHcuOmnu3aTopa. 3HadeHHe (HOTOCHHTE3a. XHUMHYECKOE paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, ycTOMUMBOE, XMMHYECKOE pPAaBHOBECHE U HM3MEHEHHE TEPMOJUHAMUYECKHX (YHKIUH.
JIuHaMU4YeCcKUil XapakTep paBHOBeCHs. BilMsgHME BHEIIHMX YCIOBUM Ha paBHOBecue, npuHuun Jle-
[larenpe. 3akoH AEHCTBYOMKX Macc. KOHCTaHTa XMMHUYECKOrO0 paBHOBECHUS U CBSI3b €€ C U3MEHEHUEM
CBOOOHOM 3HEPTUH.

1.5 PacTBOpBI 2JIEKTPOJIUTOB U HEIIEKTPOJIUTOB

PazbaBnennsie pactBopbl. KosumdratuBhbele cBoiicTBa pacTBOpoB. [loHmkeHHMe aBieHUS
HACBILIEHHOTO Mapa pacTBOPUTENS Hal pacTBopoM. TemmepaTypa 3amep3anusi pa30aBiIeHHBIX PaCTBOPOB.
Kpunockonus. 3akons! Paynsa. TemnepaTypa kumnenus pa3daBiaeHHbIX pacTBOpoB. D0yrockonus. OcMmoc.
OcMmoTHveckoe aaBieHuE pa30aBlIeHHBIX pacTBOpoB. 3akoH Bant ['odda. buonorndeckue mporeccel u
ocMoc. Bo3HuKHOBEHHE MOHOB B pacTBopax. IIpoueccel conpBaTanuu (rugparanuu). Pazsurue teopun
CHJIBHBIX DJIEKTPOIHUTOB B pabotax Jlebas nu Xiokkens. AKTUBHOCTh, KOO (DHUIIMEHT aKTUBHOCTH, HOHHAs
cwila pacTBopa. Pa3BuTue NoHATHS KUCIOTHI M ocHOBaHUs. Teopust bpeHcrena, KUCIOTHO-OCHOBHBIE MAPHI.
Cuna xuciot u ocHoBaHuU. KonndecTBEHHOE OmNpe/iesieHHe KMUCIOTHOCTH BOAHBIX pacTBOpoB. [loHsTHE
pH u pK. Pacuer pH kxucnbix u mienoyHslx pacTBopoB. BydepHble CHCTEMBI, UX COCTaB M MEXaHU3M
nevictus. Pacuer pH Oydepnpix cucrem. bydepHas eMKoCTh, BIUsSHHAE HAa HEE Pa3IUYHBIX (AaKTOPOB.
DnexTpuueckas MPOBOJUMOCTb PAaCTBOPOB 3JIEKTPONUTOB. IIpOBOAHMKM NEPBOrO M BTOPOro poOAA.
[IpuMeHeHne 3akOoHa JCUCTBYIOIIMX MacC, K CJIA0BIM JJIEKTpoiauTaM. 3akoH paszbaBieHus OcTBaibia.
[TonBMXHOCTH MOHOB. METO/IBI U METOJUKH HCCIeIOBaHUA (PU3MKO-XUMHUYECKUX CBOHCTB pacTBOPOB.
Omnpenenenue cTeneHW M KOHCTAHTHI AUCCOLMALMU ClIaObIX 31eKTpoiuToB. KoHaykromeTrpuueckoe
TUTpoBaHHEe. [IpuMeHEHHE  JIEKTPUYECKOM  NPOBOAMMOCTH Uil ONPEAEICHUS  BIAXHOCTH
CeJIbCKOXO03SICTBEHHBIX MPOIYKTOB, TMHAMUKHU COJIEBOTO peXUMa MOYB.

1.6 DnexkTpoXHMHYECKHE NPOLECCHI

JIBOWHOM ANEKTpUYECKUN CIIOM W ero cTpoeHue. [ampBaHmueckue anemMeHTh. OOpaTUMble U
HeoOpaTUMbIe 37IeMeHTHl. YpaBHeHHe Hepucra. Dnekrpomgusie moreHimansl U DJ[C ranbBaHHYECKUX
aJeMeHTOB. HopmanbpHbI  (CTaHAAPTHBIM) MOTEHIMAA. BoIopoaHblii 3JIEKTpOA. DIIEKTPOIblI
WHJUKAaTOpPHBIE (M3MEPUTEIBHBIE) U BCIIOMOTaTelbHbIE (CpaBHEHUS). MI3MeEpeHne 3JIeKTPOIBUKYIUX CHJL.
[ToTennmomeTpudeckoe ompeaeracHue HOHOB B pacTBopax. [uddysnonHsie moTteHmmanbl. MeToabl
ycTpaHeHus: Tu(pQGy3MOHHBIX MOTEHIHATOB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE SJIEKTPOAbI U IEMH.
OKUCIUTENbHO-BOCCTAHOBUTENIBbHBIM MOTEHIUAN MOYB; €ro u3mepeHue. [loTeHnmoMeTpuueckuii MeTo



omnpenenenust pH. CTeKITHHBIHN 371€KTpoJ ¢ BoopoIHON ¢yHKuuel. [loTeHImoMeTpuieckoe TUTPOBaHUE.
OnpeneneHne OKMCIUTENbHO-BOCCTAHOBUTEIBHOIO MIOTEHIIMAIA B OMOJIOTUYECKUX CUCTEMAX.

Pasznea 2. KonstongHas xumMus
2.1 [loBepXHOCTHBIE SABJIEHUSI. ACOPOLMS

Nzotepmbl ancopOuuu. @usndeckas 1 XuMU4eckas aacopOuus. AacopOius Ha TpaHUIEe TBEpAOe
Teno — ra3. Teopus ancopounu, Ypapaenue Jlearmropa u @peitnaymxa. AncopOiiys Ha TpaHUIIE TBEPIOE
Teno — pactBop. OpueHTauus IUQUIBHBIX MOJIEKYJ Ha TIOBEPXHOCTH ajcopbeHTa. AncopOums
anekTpoauToB. IlpaBuna ®asuca — IleckoBa. OOMeHHas ancopOuus. YpaBHeHue Hukombckoro.
AncopOrust Ha rpaHHIE pasjena pacTBop — ra3. [IoBepXHOCTHO-aKTHBHBIE U TOBEPXHOCTHO-HEAKTHBHBIC
BeriecTBa. OpHeHTAIHs MOJIEKYJT B IOBEPXHOCTHOM ciioe. Y paBHeHue I'n60ca.

2.2 KosutonaHble CHCTEMbI M METO/IbI MOJTy4eHHusI THOPOOHBIX KOJIJIOUI0B

OO0mmas xapakTepucTHKa KOJUIOMIHBIX CHCTEM M HMX POJIb OMOJOTHYECKMX OOBEKTaX, MOYBaX.
MeTtoapl onyueHust TM0o(GOOHBIX KOJIOUIOB € MOMOIIBI0 KOHICHCAIIMU, MEXaHUYECKOTO pa3apoOaeHus,
AIEKTPUUECKOTO PACIIbUICHHUS, YIBTPAa3ByKa U MENTU3aUU. MONEKYISIPHO-KUHETUUECKUE, ONTHYECKUE U
ANEKTPUYECKUE CBOMCTBA JMOPOOHBIX KOJIOMAOB. bpoyHOBCckoe aBmkeHne. OCMOTHYECKOE J1aBlIEHUE.
CemumenTtanusi. Bs3kocTh. OYNCTKA KOJJIOMTHBIX PACTBOPOB METOAAMH TUANH3a, YIbTpaduIbTpaIi,
AJICKTPOINAIN3a U dJeKTpoyibTpaduiabTpanun. CBeropaccesaue. Db dext Tunnans u ypaBuenue Pames.
MeTobl U METOIUKH UCCIICOBaHUS (PHU3UKO-XUMUIECKUX CBOMCTB KOJIJIOUTHBIX CHCTEM.

2.3 YCcToiunBOCTh M KOATYJIALMS JHOPOOHBIX KOJIJIOUI0B

Kunernueckas u arperatuBHas ycroduuBocTb. Koarymsmus. JlelictBue anektponutos. [IpaBuiio
[lynema — lapau. CoBMECTHOE NEMCTBHE SJIEKTPOJUTOB MpH Koaryisanuu. Koarymsuusa v a3eTTa-
noteHuuai. Teopus koaryisauuu nekTpoautamu. Kunerrka koarynsiiuu. CtapeHue 30ei U nenTUu3aius.
3ammTHOE JEHCTBUE MOJICKYISIPHBIX aICOPOUPYIONTUX CIIOEB.

2.4 MukporereporeHHbie CHCTeMbI
Cycnien3uu. Omynbcuu. ObpatuMocTs $a3. IMynbraropsl. [lensr. Aspo3onu.
2.5 PacTBOpBI BBICOKOMOJICKYJISIPHBIX coequHeHui (pactBopsl BMC)

O6mas xapakrepuctuka pactBopoB BMC u ux poiab B OHOJIOTMYECKHUX OOBEKTax, IOYBaX.
ComnocraBnenne MOGOOHBIX KOIOWZAOB M pactBopoB BMC. DnexkTpuueckue, MOJIEKYISIPHO-
KUHETUYECKHE U onThYeckue cBorctBa pactBopoB BMC. 3apsn vactuupl. M3o3nexkTpuyueckas TOUKa.
MemOpannoe paBHOBecHe. Bsizkocts. OcMoTndeckoe naBieHue. CBETOpaccesiHE U MOTJIONICHUE CBETa.
HaGyxanne u pactBopenne BMC. Crenenp HaOyxaHusi 1 CKOpOCTh HaOyxaHus. DakTopbl HaOyXaHHS.
Ienmu. Crymnu. [lomykommouasl. MeTONbI M METOAMKH HCCIEIOBAHHS (U3UKO-XMMHUYECKUX CBOWMCTB
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

4.2 Conepxanue Jgexuuii

Ounas popma o0yueHust

o 3

2 EZ

Ne 88 28

Kpartkoe conepxanue nekuuu 23 Eo

JICKIIUHU Bl 25

o S o

2 | & E
BBenenne. Bo3HukHOBeHHE (HU3UYECKOM W KOJUIOMIHOW XHMHH  Kak
CaMOCTOATENBbHBIX JUCHHMIUIMH. [IpeameTr Gu3udecko W KOJJIOMJIHOW XHMUH.

1 3HaueHne (UINYECKOM U  KOJUIOMIHOM XUMHUU B  OHOJIOTMYECKOW W ) N

CEJIBCKOXO035IMCTBEHHON HayKax.
XuMuuyeckass TepMOAMHAMUKA HW  Tepmoxumusa. Kiaccuueckas wu
CTaTUCTUYECKas TepMoanHaMuKka. CucTteMa v BHEIIHsIS cpefa. DHeprus. Pabora




TEIIoTa Kak crmocoObl mepenaun >Heprun. DyHKus cocrostHus. [lapamerpsr
coctosiHusl. Peakinmm oOpazoBanus. TermnoBod 3((EKT XMMHUYECKON peakIuu.
Ouranenus. 3akoH ['ecca u ceCTBUS U3 HETO.

XuMuYecKass KUHeTHKA M KaTajan3. CKOpoCTh XUMUYECKUX peakuuil. CpenHsis
M MTHOBEHHas CKOPOCTh XuUMHUYeckoM peakuuu. KoHcTtanta ckopocTu
XUMHYECKOM peakiuu. BiusHHEe KOHIEHTpalud Ha CKOPOCTh PEaKIUM.
Omnpenenenne KOHCTaHT CKOPOCTEN peakuuii. BiusHue reMneparypsl Ha CKOPOCTh
peakuuu. YpaBHeHUE AppeHuyca. JHEeprus akTuBauuu. Karanus u ero 3HaueHue
B COBPEMEHHOM XUMHUYECKOW TEXHOJOTMH U OWOJIOTMYECKUX IMPOIeCcCcax.
Knaccudukanus katanutudeckux mnporeccoB. DepMeHTATUBHBINA KaTaliu3, €ro
OCOOCHHOCTM M 3HAaYeHHWE B OHOJNOTMYECKUX TMpoleccax. XUMHYECKOe
paBHOBecue. PaBHOBecHoe cocTosHME. VICTMHHOE, yCTOMYMBOE, XMMHUYECKOE
paBHOBECHME W M3MEHEHHE TEPMOJIMHAMUYECKUX (yHKIuUH. JMHaMUUecKui
XapakTep paBHOBecHs. BiMsiHue BHENTHUX YCIIOBHUI Ha paBHOBECHE, TpuHLM Jle-
[Tarenbe. 3aK0H ACUCTBYIONIMX MACC.

PacTBopbl 3/1eKTPOJIMTOB M HeIIeKTPOJUTOB. Pa30aBieHHbIE pPacTBOPHI.
Konnurarusasie cBoiicTBa pacTBopoB. [loHMKeHNE NaBIIeHNs HACBIIIICHHOTO Mapa
pacTBOpuUTeNls HaJa pacTBOpoM. Temmeparypa 3amep3aHusi pa30aBICHHBIX
pactBopoB. Kpuockonus. 3akonsl Payns. Temmeparypa kuneHusi pa30aBIeHHBIX
pactBopoB. D0ymmnockonus. Ocmoc. OcMOTHYECKOE NaBlICHHE pa30aBIECHHBIX
pactBopoB. 3akoH Bant Todpda. buonorndyeckue mnpomeccsl M OCMOC.
Bo3HukHOBeHUE HMOHOB B pacTBopax. Ilpomecchl cosbBaTauuu (rUApaTalyn).
PazButue TEOpUU CUIBHBIX OJIIEKTPONIUTOB B paborax Jlebas u XIOKKens.
AKTHUBHOCTB, K0O3()(PHUIIMEHT aKTUBHOCTH, MOHHAsS CHJIa pacTBOpa. DJIEeKTpUUYECKas
MIPOBOJIUMOCTb PACTBOPOB 3JIEKTPOJIUTOB. [IpOBOIHUKYM IEPBOTO ¥ BTOPOTO POJIA.
[IpuMeHneHne 3akoHa JEHCTBYIOMUX MacC, K CIa0bIM AJIEKTpoJuTaM. MeToabl 1
METOJIMKH UCCIIeIOBaHMS (PU3UKO-XHUMHUUYECKUX CBONCTB PacTBOPOB.

JJIeKTPOXMMHUYECKHE Mpouecchl. [[BOWHOW SIEKTPUYECKHIl CJIOW U  €ro
crpoenue. ["anpBaHnueckue 3aeMeHThl. OOpaTumMble 1 HEOOpPATUMBIE HJIEMEHTHI.
VpaBuenue Hepucra. Onektpoasble noteHiuaisl U JJIC raibBaHHMYECKHUX
aneMeHToB. HopmanbHbIN (CTaHIApTHBIN) moTeHuuan. BogopoaHslid 31eKTpoa.
DJIEKTPOIbl UHAUKATOPHBIC (M3MEPUTEIBHBIE) U BCIIOMOTATENbHBIE (CPAaBHEHUS).
WN3mepenne  2neKkTpoABMKymMX — cuwil.  OmnpeneneHue  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHOIO MOTEHIIMAIa B OMOJIOTHYECKUX CUCTEMAX.

IToBepxHocTHBIE sIBJIeHUA. AncopOuusi. M3orepmer ancopbumu. Ouzndeckas u
XUMHUYECKasi aacopOnusa. AncopOuus Ha rpaHulle TBepAoe Teno — ra3. Teopus
ancopOuu, ypaBHeHue Jlenrmiopa u OpeitHmmmxa. AncopOnus Ha TpaHUIe
TBEPJI0€ TEIIO — PACTBOP.

Konsonanbie cucreMbl M MeTOAbI MOJYYeHHS] JHO(POOHBIX KOJJIOHAOB.
OOmiasi xXapakTepUCTHUKAa KOJUIOMAHBIX CHCTEM M HMX pPOJIb OHOJOIMYECKUX
00beKTax, moyBax. MeTobl MoyydeHus: JTHO(OOHBIX KOJJIOUIOB C MOMOIIBIO
KOH/ICHCAllUM, MEXaHUYECKOro pa3gpoOJeHHs, IEKTPUUECKOrO paclbUICHUs,
yIbTpa3BykKa U TMENTU3alUU. MONEKYISIpHO-KHHETUYECKUE, OINTUYECKUE U
JIEKTPUUECKUE CBONCTBA JIMOPOOHBIX KOJUIOMIOB. BpOyHOBCKOE JBMXKEHHE.
Ocmotnueckoe pasienue. CenuMenTtanus. Bsaskocts. CBeTopaccesHue. Meronbl
U METOJUKH UCCIIET0BaHMs (PU3MKO-XUMHUYECKUX CBOMCTB KOJIJIOUAHBIX CHCTEM.
YcroituuBocTh M KoOaryasuusa Ju0(OOHBIX KoJLUIOMA0B. KuHeTnueckas u
arperatvBHasi yctoiumBocTh. Koarymsuus. JledictBue snekTponutoB. [IpaBuiio
[yneua — I'apau. CoBMecTHOE AEMCTBHE 3JIEKTPOJIUTOB IPHU KOATYJISILMH.
Koarymsamus u  p3erra-noteHnuan. Teopus KOaryiasuu — 3JIEKTPOJIUTAMM.
Kuneruka koarynsiuu.

Muxporereporeinbie cucrembl. CycreH3uu. OMmyibcun. OO6patumocTh ¢as.
Omyubratopsl. Ilensl. A3po3zoin.




PacTBOpBHI BBICOKOMOJIEKYIAPHBIX coequHeHuil (pactBopsl BMC). Oo6mias
xapakTepucTrka pactBopoB BMC u ux posb B OMOJIOTHYECKUX 00bEKTaX, TOYBAX.
ComnocraBnenue a1M0(OOHBIX KOJUIOMAOB M, pacTBopoB BMC. Dnekrpuueckue,
MOJIEKYJIIPHO-KUHETUYECKHME M ONTHUYeCKue cBoicTBa pactBopoB BMC. 3apsn
gacTuubl. HM3o03nekTpuueckas Touka. MeToasl M METOAUKU HCCIEAOBAHUS
(U3UKO-XMMHUYECKHUX CBOWCTB BHICOKOMOJIEKYJISIPHBIX COETMHEHUH.

Hroro

14

10%

3aounas popMma 00yyeHUA

Ne
JIEKI{AU

Kparkoe conepsxanue neKkuu

Komnuuectso

qacoB

[Ipaktuueckas

IIOArOTOBKa

XuMuuyeckass TepMOAMHAMUKA HW  Tepmoxumusa. Kiaccuueckas wu
CTaTUCTUYECKas TepMoauHaMuka. CucTteMa v BHEIIHsIS cpefa. DHeprus. Pabora u
TeIIoTa Kak crmocoObl nepenayn >Heprun. DyHKIus coctostHus. [lapamerpsr
coctosiausl. Peakinmm oOpazoBanus. TernoBod 3(EeKT XMMHUYECKON peakIuu.
OHuranenus. 3akoH ['ecca u cneacTBUs U3 HETO.

XuMuYecKass KUHHeTHKA M KaTajan3. CKOpOoCTh XUMUYECKUX peakunil. CpenHsis
M MTHOBEHHas CKOPOCTh XuMuyeckod peakuuu. KoHcTtanta ckopocTu
XUMHYECKOM peakiuu. BiusHHEe KOHIEHTpalud Ha CKOPOCTh PEaKIUM.
Onpenenenne KOHCTaHT CKOPOCTEN peakumii. BiusHue reMneparypsl Ha CKOPOCTh
peakuuu. YpaBHeHUE AppeHuyca. JHEprus akTuBauuu. Karanus u ero 3HaueHue
B COBPEMEHHOM XUMHUYECKOW TEXHOJOTMH U OWOJIOTMYECKUX MPOIEeCCaXx.
Knaccudukanus katanutudeckux mnporeccoB. DepMEeHTATUBHBIA KaTaliu3, €ro
OCOOCHHOCTM M 3HAaYeHHWE B OHOJNOTMYECKUX TMpoleccax. XUMHYECKOe
paBHOBecue. PaBHOBecHoe cocTosHME. VICTMHHOE, yCTOMYMBOE, XMMHUYECKOE
paBHOBeCHME W M3MEHEHHE TEPMOJAMHAMUYECKUX (yHKIuUH. JMHaMUuecKuit
XapakTep paBHOBecHs. BiMsiHue BHENTHUX YCIIOBHUI Ha paBHOBEcHE, TpuHLMT Jle-
[ITarenbe. 3aK0H AEUCTBYIONIMX MacCC.

PacTBOpBI 3JIEKTPOJIMTOB M HEYIEKTPOJIUTOB. Paz0aBieHHbIE pacTBOPBHI.
KomnurarusHsle cBolicTBa pacTBOpoB. [IoHMKEHNE TaBIEHMS HACBILLEHHOTO Iapa
pacTBOpuTENss Haj pacTBopoM. Temmeparypa 3amep3aHus pa30aBIEHHBIX
pactBopoB. Kpuockonus. 3akonsl Payns. Temneparypa kuneHus pa30aBIeHHBIX
pactBopoB. D0ymmnockonus. Ocmoc. OcMOTHYECKOE NaBlICHHE pa30aBIECHHBIX
pactBopoB. 3akoH Bant Todpda. buomornyeckue mnpomeccsl M OCMOC.
Bo3nukHOBeHUEe MOHOB B pacTBopax. Ilpomecchl cosbBaTauuu (rUApaTalvf).
PazButue TEOpUM CHIBHBIX OJIIEKTPONIUTOB B paborax Jlebas u XIOKKens.
AKTUBHOCTB, KOO(Q)(HUIMEHT aKTUBHOCTH, HOHHAs CUJIA PacTBOPA. DIIEKTpUYECKast
IIPOBOAMMOCTD PACTBOPOB AIEKTPOJIUTOB. [I[pOBOIHMKH [IEPBOTO U BTOPOTO POAA.
ITpuMeHeHMe 3aKOHa JEHCTBYIOINX MAcC, K CIa0bIM 3JIEKTPOJIUTAM.
IToBepxHocTHBIE sIBJIeHUA. AfncopOuusi. M3orepmer ancopbumu. Ousndeckas u
XUMHUYECKasi aacopOuusa. AncopOuus Ha rpaHulle TBepAoe Teno — ra3. Teopus
ancopOuu, ypaBHeHue Jlenrmiopa u OpeitHmmmxa. AncopOnus Ha TpaHUIE
TBEPJI0€ TEIIO — PACTBOP.

Kosstonanbie cucrteMbl W MeTOAbI MOJYy4YeHUS] JHO(OOHBIX KOJJIOHIOB.
OO6mrast xapaKTepUCTHKA KOJJIOMIHBIX cCHCTeM. MeToIbl mofTydeHus T10(hOOHBIX
KOJUIOMIOB C TIOMOIINBI0O KOHJIGHCAIIMM, MEXaHUYECKOro pa3apoOIeHuUs,
AJIEKTPUYECKOTO PACTBUICHUS, YJIbTpa3Byka M TMenTu3anuu. MoJekynspHo-
KHHETHUYCCKHUEC, OIITUYCCKUE U BHGKTpI/I‘-IGCKI/Ie CBOﬁCTBa JII/IO(i)OGHBIX KOJIJIONIO0B.
BpoyHoBckoe aBukenue. Ocmornueckoe napiieHue. CenumeHTanus. BsS3kocTb.
CaertopaccesiHue.

10




YcroituuBocTh M Koaryasuus Ju0(OOHBIX KoJLIOMA0B. KuHeTnueckas u
arperatvBHasi yctoilumBocTh. Koarymsuus. JledictBue anektponutoB. [IpaBuiio
[ynsua — I'apau. CoBMecTHOE AEMCTBHE 3JIEKTPOJUTOB IPHU KOATYJSILUH.
Koarymsamus u  p3erra-noteHunuan. Teopus KOaryiasuu  3JIEKTPOJIUTAMM.
Kuneruka koarynsiuu.

Hroro | 6 | 10%
4.3 Coaepxxanue Ja00pPaTOPHBIX 3aAHATHI
Ounas popma o0yueHust
=
2 g g
= O m
Ne . 88| B¢
HaumenoBanue 1a00paTopHBIX 3aHITHIMA 2| Eo
n/n EF| 2 &
g | it
=
1 Bronnoe 3anstue. Texuuka 6e3omacHocTy. Pemenne 3amay Ha arperatabie 4 +
" | coCTOSIHMS BEILIECTBA.
) Xumuueckas TepMoanHaMmuka. OrnpeeneHue TeroBoro 3 gexTa nporecca 4 4
" | pacTBOpEHHSI COJIH.
3 Xumuueckass KUHETUKA. POTOMETPUYECKOE U3YUCHUE KHHETUKY XUMHUECKOU 4 +
" | peakuuu.
4. | Homyuenue Oy(hepHbIX paCTBOPOB U M3yUCHHE UX CBOHCTB. 4 +
5 [ToBepxHocTHBIE siBNIeHUs. VMccnenoBanue aacopOLnuy MOBEPXHOCTHO-aKTUBHOTO 4 +
" | BemectBa (ITAB) 13 pacTBOpa Ha NOBEPXHOCTU TBEPJOrO TEJA.
6. | Komnoumaeie pactBopsl. [lonyueHne u CBOMCTBA KOJUTOUIHBIX PACTBOPOB. 4 +
7 BricokoMonekysipHbIe cOeIMHEHMS. M3yueHne CBOMCTB pacTBOPOB 4 +
" | BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH.
HUroro | 28 | 30%
3aounas popma o0yueHust
° 3
e | 23
Ne . 88| 8¢
HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN =3 | ES
n/n EF| 28
< g 2
=
1 Xumnueckass KUHETUKA. POTOMETPUYECKOE U3YUCHUE KHHETUKY XUMHUECKOU > +
" | peakiuu.
[onmyuyenue Oy(epHBIX paCTBOPOB M U3YUEHUE UX CBOMCTB. DICKTPOXUMHUUECKUE
2. | mpouecchl. KoHaykTOMETpUUIeCKOe n3yueHrne CBOMCTB pacTBOpa c1aboro 2 +
JIEKTPOJINTA.
3. | Komtouaneie pactBopsl. [losydeHne u cCBOMCTBAa KOJUIOUIHBIX PACTBOPOB. 2 +
4 Bricokomonekyasipabie coeinHeHus. M3yuenne CBOMCTB pacTBOPOB ’ +
" | BBICOKOMOJIEKYJIIPHBIX COEMHEHHMN.
Hroro| 8 |30%

4.4 CopaepxaHue NPAKTHYECKHUX 3aHATHI

[TpakTryeckue 3aHATHS HE MIPEyCMOTPEHbI YUEOHBIM TLIAHOM.
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4.5 Buabl u cogepkaHue CAMOCTOATEIbLHONH padoThI 00y4aroIMXCcst

4.5.1 Bwuasl caMOCTOSTEIEHON PabOThI 00yJarOIIHXCS

KoanuectBo uyacos

Bunbl caMocTosiTenbHON paboThl 00yYarouXcs oudHas Gopma 3ao4Has popma
o0yueHHs o0yueHHs

[ToaroroBka K 1a6OpPaTOPHBIM 3aHATHUSAM U K 3aLIUTE

n1abopaTopHBIX paboT 28 8

BrinoaHeHne KOHTPOJIBbHON pabOTHI - 34

CaMocCTOsITENIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 28 38

[ToaroToBka K MPOMEXKYTOYHOM aTTECTALUK 10 10
Hroro 66 90

4.5.2 CopnepxaHue cCaMOCTOSATENbHOM pabOThI 00YyJaIOLINXCS

No KonnuecTBo yacos
. /I_I HaunmenoBanue Tem 1 BOpocoB ounas popma | 3aouHas popma
o0ydenus o0Oy4enust

Brenenue. M.B. JIoMOHOCOB — OCHOBOMOJIOXKHUK (PU3NUECKON
1. | xumuu. Pojb OTE€UeCTBEHHBIX YUEHBIX B Pa3BUTUU (pU3HUECKOU U 6 8
KOJUIOUTHOU XUMHMU.

ArperatHble cocTosiHUs BelecTBa. Kunetnueckast Teopusi ra3os.
PeannHEblIe Ta3ml.

Xumudeckass TEPMOJAMHAMMKA M TepMOXMMHA. Bropoe Hauano
3. | repmoanHamMuKH. TpeThbe Hadamo TepMoauHaMuku. CBOOOIHAS 6 8
SHEPTHUsl ¥ HAMPABJICHUE XUMUYECKHUX PEaKIIUM.

XuMuyeckass KUHETUKAa U KaTanu3. DOTOXMMHUYECKHE PEaKIUH.
@OTOXMMHUYECKHE, TEMHOBBIE M  paJUAIMOHHO-XUMHUYECKHE
peakmuu. CkopocTh  ¢doToxuMuueckux peakiui. CuHTe3
4. | opraHM4ecKOro BeUIECTBA pACTEHMSIMM  IOA  JCHCTBUEM 6 8
xjopoduiia Kak CceHcuOwiIm3aTopa. 3HadeHHE (HOTOCHMHTE3A.
KoHcTanTa XUMHUECKOTO PaBHOBECHS U CBS3b €€ C M3MEHEHHEM
CBOOOJTHOM DHEPTHUH.

PacTBOpBI 25IEKTPOIUTOB U HEINEKTPOJIUTOB. PazBuTne mOHATUS
KHCIIOTHI U ocHOBaHuA. Teopust bpeHcrena, KucI0THO-OCHOBHBIE
napsl. Cuiia KUCIIOT U ocHOBaHM. KonnuecTBeHHOE onpeieneHue
KUCJIOTHOCTH BOAHBIX pacTBopoB. [lonsitue pH u pK. Pacuer pH
KHCITBIX U IIEJIOYHBIX pacTBOPOB. by epHbIe CHCTEMBI, X COCTaB
n Mexanu3M nerictBus. Pacuer pH Oydepnsix cucrem. bydepnas
5. | eMKOCTb, BIMSHHE Ha Hee pa3InYHbIX (akTOpoB. 3aKkoH 6 8
paz06aBnenust OctBanmbna. [logBuwkHOCT, WOHOB. OmnpeneneHue
CTCIICHH W KOHCTaHTBHI AWCCOIMAIINHM CJA0bIX JIIEKTPOJIUTOB.
Konaykromerpruueckoe TUTPOBAHUE. [Ipumenenue
ANEKTPUYECKON MPOBOAMMOCTU MJI ONPENEICHUSI BIAXKHOCTHU
CeJIbCKOXO03SHCTBEHHBIX TPOAYKTOB, THHAMHUKHU COJIEBOTO PEKUMa
IIOYB.

DIIEKTPOXUMUYECKUE MIPOILIECCHI. [ToTenumomeTpudeckoe
oTpeJieNiecHue MOHOB B pacTtBopax. Jnddy3noHHBIE MOTEHIIUATEIL.
MeTto b yCTpaHEHUs 1 Hy3MOHHBIX MOTEHIIUAJIOB.
OKUCIINTENIbHO-BOCCTAHOBUTENBHBIE ~ AJIEKTPOABI M LIEHH.
OKUCINUTENbHO-BOCCTAHOBUTENBHBIM ~ MOTEHIMAl  MOYB;  €ro
n3mepenue. IloreHumomerpuueckuil meron omnpenesneHus pH.
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CrexisiHHbII JIIEKTPOLI c BOZOPOJHOU (byHKIHEH.
[ToTeHoMeTpruUEeCcKOe TUTPOBAHHUE.

[ToBepxHOCcTHBIC siBIeHU. OpueHTaus TuQUIHHBIX MOJIEKY Ha
MMOBEPXHOCTU ajcopOeHTa. Amcopbuus snektponuToB. [IpaBuna
Qdastnca - IleckoBa. OOMmeHHas aacopOius. YpaBHEHHE
7. | Hukonbckoro. AncopOis Ha TpaHWIIE pasjesia pPacTBOp — ras. 6 8
[ToBepXHOCTHO-aKTHBHBIC u MMOBEPXHOCTHO-HEAKTHBHBIC
BeulectBa. OpHeHTaUMsT MOJIEKYJT B TOBEPXHOCTHOM CIIOE.
Ypasuenne ['n60ca.

Konnonanele cuctemMbl U METOABI MONY4YEHHS JTHO(POOHBIX
KotonoB. OYHUCTKAa KOJUIOMAHBIX PAacTBOPOB  METOJAMH

8. | nnanusa, yIbTpaduIbTpanuu, 3JICKTPOINATN3a u 6 8
anekTpoynsTpadpmnbTpanuu. Oddexr Tunmans u  ypaBHeHHE
Pames.
Y CcTOWYUBOCTH M Koarysiiust JInohoOHbIX KoutonaoB. CtapeHue

9. |3omeld W menTU3auMsa. 3alUTHOE JEUCTBUE MOJIEKYJISPHBIX 6 8

aICOPOUPYIONIUX CIIOEB.
MuxkporereporeHuble  cucteMbl.  CyCleH3uW.  OMYJIbCHUHU.
Oo6patumocts ¢a3z. Imynsratopsl. [lensl. Aspozonu.
PacTBOpBI BEICOKOMOJIEKYJISIPHBIX COCTMHEHUN (PACTBOPHI
BMC). Membpannoe paBHoBecue. Bsaskocts. OcMoTryeckoe
11. | naBnenue. CBeTopaccessHue | morionieHue ceera. Habyxanue u 6 9
pactBopenne BMC. Crenenp HaOyxaHusi 1 CKOPOCTb HaOyXaHUsI.
®daxkrtops! HaOyxaHusl. ['enmn. Ctynau. [Tomykomonasl.

HTroro 66 90

10.

S YuyeOHO-MeTOaAMYECKOE 00eciedYeHHe CAMOCTOSTeIbHOI padoThl 00y4aOIINXCH
10 AUCHHUTIJIHHE

VYuebHo-MeTomueckue pa3paboTku umerorcs B Hayunoit 6ubmmorexke ®PI'BOY BO IOxHo-
Vpansckuii [AY:

1. Xumus  pusnueckass W KOJUIOMAHAS [DIEKTPOHHBIM pecypc]: MeTOoA. pEeKOMEHIAIMU K
CaMOCTOSITENTbHON paboTe Mo JUCHUIUIMHE [ OakanaBpoB, oOyuatommxcs no HampasiaeHusm: 35.03.03
Arpoxumusa u arpomnousoBenenue, 35.03.04 Arponomus, 35.03.05 CagoBoactso, 35.03.07 Texnomnorus
MIPOU3BOJICTBA U MEepepabOTKH CeNbCKOX03IUCTBEHHOM npoaykimu] / FOxxuo-Ypansckuit 'AY, UHcTuTyT
arpoakonioruu; coct. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuit 'AY, 2016. - 28 c.: ui., Tadm. -

bubnwmorp.: c. 28 (10 Ha3B.). - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn u3 CeTn WNuTtepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

2. ®dusznyeckass U KOJUIOMJHAA XUMUS [DJIEKTPOHHBIN pecypc]| : METOH. yKa3aHHWsl K BBIOJIHEHUIO

KOHTPOJILHOM PabOTHI I CTYIEHTOB 3a04HOM popMbl 00ydeHus [no HanpasiaeHusMm: 35.03.03 Arpoxumus
u arpornouBoBeienue, 35.03.04 Arponomusi, 35.03.05 CagoBosactso, 35.03.07 TexHoMOTHS MPOU3BOICTBA
CEJIbCKOXO03siicTBEHHON nponykuuu] / FOxHo-Ypansckuii I'AY, MHcTuTyT arposkosioruu ; coct. A. A.
Kanranos. - Muacckoe: FOxno-Ypansckuit ['AY, 2017. - 36 c. : tabn. - C npwit. - bubmmorp.: c. 5-6 (13
Ha3B.). - Jloctym u3 nokanbHOU ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Jloctyn u3 cetn
WNutepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

6 DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBeIEeHUs MPOMEKYTOUHOI aTTeCTAMU 00y4alomuXCs Mo
JUCIUILINHE

Jlnst ycTaHOBJICHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKHM oOydvarontuxcs Tpedoanusim ®@I'OC BO
pa3zpaboTan (OHJ OIEHOYHBIX CPEACTB JUIS TEKYIIEr0 KOHTPOJSI YCIIEBAEMOCTH W TPOBEICHHS
MIPOMEXYTOYHOM aTTecTaluy 00yJyaroumxcs no gucuuruinae. @oH T OIEHOYHBIX CPEJICTB MPEACTABIIEH B
[Ipunoxxenuu.
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7 OcHOBHas M JONOJHHUTEJbHAsI ydieOHasi IUTepaTypa, Heo0OXoANMast 111 OCBOCHUS
AUCHMILTUHBI

OcHOBHas ¥ IOTIOJIHUTENbHAS yueOHas tureparypa umeercs: B HayuHoit 6u0nmoTexe 1 3JeKTpOHHOM
nHpopManmonHo-o6pazoBatenbHOU cpeae PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHAA:

1. Hurmatymnun, H. I'. ®usnueckas u koyutonaHas Xxumus : yueoHoe nmocodue / H. I'. Hurmarymmmn.
— 2-e u3n., ucnp. u gomn. — Cankr-IlerepOypr : Jlanp, 2022. — 288 c. — ISBN 978-5-8114-1983-
8.— Tekct: omekTpoHHblii // Jlanb : »dnexkTpoHHO-OMOMMoOTewyHass cucrtema. — URL:
https://e.Janbook.com/book/212168

2. KywmbikoB, P. M. ®usnueckas ¥ KOJJIOWAHAA XUMUS : ydeOHoe mocobue anst By3oB / P. M.
Kywmpikos, A. b. Uttues. — 3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 236 ¢. — ISBN
978-5-507-44162-4. — TekcT : 31eKTpOHHbIH // JlaHb : 3IeKTpOHHO-OMOMIMOTEeYHAsT cucTeMa. —
URL: https://e.Janbook.com/book/215750

3. Sxymnos, T. P. ®usnveckas u koyutouaHas Xxumus : ydeOHUK uig By3oB / T. P. SIkymos, ®@. ©.
3unnatos, I'. H. 3aitnameBa. — Cankt-IlerepOypr : Jlans, 2021. — 144 ¢. — ISBN 978-5-8114-
7423-3. — Tekcr : snexktpoHHslii // Jlaup : snekrponHo-OmOnmmnoreyHas cucrema. — URL:
https://e.lanbook.com/book/176871

4. Hurmarymmun, H. I'. Ilpaktukym no ¢usndeckoit u xomwtonnnoi xumuu / H. I'. Hurmatynnus, E.
C. I'anueBa. — 2-e u3g., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 116 c. — ISBN 978-5-507-
45579-9. — Texkcr : anekTpoHHbIi // Jlanb : 31eKTpoHHO-OMONIMOTeyHast cuctema. — URL:
https://e.Janbook.com/book/276443

5. Koros, B. B. Kypc neknuii mo ¢pusznyeckoil 1 KOJUTOUIHON XUMHH JIJIsl HAlIPABJICHUS TOATOTOBKU
6axanaBpoB: 35.03.03 — «Arpoxumusi 4 arponoyBoBeicHue» : yueOHoe nocodue / B. B. Kotos, O.
B. Ileperonuas. — Boponex : BI'AY, 2018. — 179 c.— Tekcr : snexkTpoHHslii / Jlawp :
3IEKTPOHHO-0MOmoTeuHas cucrema. — URL: https://e.lanbook.com/book/178971

6. TumoBsie pacuyeTsl Mo PU3NYECKON U KOJUIOMAHON XUMUH : yueOHoe mocodue / A. H. Bacrokosa,
O. I1. 3agaunna, H. B. Haconoga, JI. U. [Tepenénkuna. — Cankrt-IlerepOypr : Jlanp, 2022. — 144
c. — ISBN 978-5-8114-1605-9. — Tekcr : 31eKTpoHHBIH // JlaHb : 3JIeKTpOHHO-OMOIMOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/211541

JlonmosHUTENBHAS:

1. AngpromkoBa O. B. Xumusa. M30pannabie pa3nensl o0med (uU3NIeCKO W KOJUIOMAHOW XUMHUU
[DnexTponnsiit pecype] / O.B. Anapromkosa; T.W. Boctpukosa; A.B. llIBsipesa; E.1O. [lonoga -
HoBocubupck: HI'TY, 2011 - 160 c. - Jloctyn k moiaHOMY TeKCTy ¢ caiita ObC YHuBepcuTeTcKas
ouobmoreka online: http://biblioclub.ru/index.php?page=book&id=228572

2. Mapunkuna, I'. A. ®uszndeckas U KOJUTOUAHAS XUMUS : yueOHoe ocobue / I'. A. Mapunkuna, H.
I1. [onsxosa, FO. N. KoBanb. — HoBocubupck : HI'AY, 2009. — 151 c. — Tekcrt : 3neKTpOHHBIH //
Jlanb : anexTponHO-OMOMMOTeYHas cuctema. — URL: https://e.lanbook.com/book/4568

3. ®wusmueckas u koutouaHas xumus. [Ipaktukym : yue6Hoe mocobue / I1. M. Kpyrmskos, A. B.
Hymraera, H. I'. Bunkoga, H. B. Komesa. — Cankr-IlerepOypr : Jlans, 2022. — 208 ¢. — ISBN
978-5-8114-1376-8. — TekcT : 31eKTpoHHbIH // JlaHb : 311eKTpOHHO-OMOIMOTEeYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/211136

4. Bbounpapesa, JI. II. ®usndeckas U KOJIOUTHAS XUMUS: TEOpUs U MPAKTUKA : yuyeOHOe mocodue : /
JI. I1. bonmapeBa, T. B. MactiokoBa ; Hayu. pea. T. A. Kyumenko. — Boponex : BopoHexckuii
roCy/1apCTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TeXHosorui, 2019. — 289 c. — Pexxum poctyna: no
noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

5. Kykymkuna, W.M. Kommoumgnas xumus [DneKTpoHHBIH pecypc]: ydeOHoe mocobue /
N.MN. Kykymkuna, A.JO. MutpodanoB. - KemepoBo : KemepoBckuii rocyaapCTBEeHHBIH
YHUBEPCHUTET, 2010. 216 C. - Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=232755
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8 Pecypcbl HHPOPMALMOHHO-TETIEKOMMYHUKAIIMOHHOM ceTH «HTepHET»,
Heo0X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

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

Yuusepcurerckas oudmmorexka ONLINE http://biblioclub.ru

Hayunast sanexktponnas 6ubnmoreka «eLibrary» http://elibrary.ru/

b=

9 MeToaunuecKkue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHIO JUCHHUITJIMHbI

VYyebHO-MeToAMYECKHE pa3paboTku uMeroTcs B Hayunoit OnbauoTexe u 2IeKTpOHHON
nHpopManmonHo-oo6pazoBatenbHOU cpeae PI'BOY BO I0xHo-Ypansckuii [AY.

1. ®usmnyeckas ¥ KOJUIOMIHAS XUMHUS [DNEKTPOHHBIN pecypc] : METOA. YKa3aHHS K BBIITOJHEHUIO
nabopaTopHbIX paboT [m1s GakanaBpoB, oOydwaromuxcs nmo HampasieHusM: 35.03.03 "Arpoxumus u
arponouBoBenenue, 35.03.04 "Arponomus', 35.03.05 "CamoBoactBo", 35.03.07 "Texuomorus
IIPOU3BOJICTBA CENIbCKOX03scTBEHHON Tpoaykiuu''] / FOxHo-Ypansckuii 'AY, UHCTUTYT arposkonoruu
; cocT. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuit 'AY, 2016. - 85 c. : un., Tabn. - C npud. -
bubnwmorp.: c. 83 (10 Ha3B.). - Hoctyn u3 JIOKAJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 ceTn WNuTtepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢uszndeckas U KOJUIOUIHAS [DIEKTPOHHBIA pecypc] : METOJ. yKa3aHUs IO PEIICHHUIO
3amad [t 6akanaBpoB, oOydaronuxcs mo HampasineHusM: 35.03.03 "Arpoxumus U arponoyBoBeieHUE",
35.03.04 "Arponomusa"', 35.03.05 "CamoBoactBo", 35.03.07 "TexHomorus TNPOU3BOJCTBA
cesIbcKoXxo3siicTBeHHON npoaykuuu"] / FOxuHo-Ypansckuii I'AY, UHCcTUTYT arposkosioruu ; cocT. A. A.
Kanranos. - Mmuacckoe: HOxno-Ypanbckuit 'AY, 2016. - 28 c¢. - JlocTym u3 JIOKaJbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn wu3 ceru  HHtepHer:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumusa ¢usuueckas M KOJUIOMAHAs [DIEKTPOHHBIM pecypc] : MeToHI. PeKOMEHAALUU K
CaMOCTOATENILHON pa0oTe Mo JUCIUIIINHE [/ OakanaBpoB, oOyuaromuxcs no HampasiaeHusM: 35.03.03
"Arpoxumusa u arpomnousBoBeaeHue", 35.03.04 "Arponomus", 35.03.05 "CapmosoactBo", 35.03.07
"TexHOoJ0rHs MPOU3BOJICTBA CENbCKOX03AMCTBeHHOM npoaykuun'| / FOxHo-Ypansckuii ['AY, Uncturyr
arposkojioru ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii 'AY, 2016. - 28 c. : un., Tabm. -

bubnuorp.: C. 28 (10 Ha3B.). - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn u3 CeTH Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. ®usnyeckas M KOJUIOMAHAs XuUMHUS [DNEKTpOHHBIA pecypc] : METOZA. YyKa3aHHs 110

UCIOJIb30BAaHUIO JIaDOpaTOpHOro O0OpYIOBaHUS [A7s CTYJEHTOB AarpoHOMHYECKOro (QaxyibTeTra
HanpasieHuii: 35.03.03 - Arpoxumus u arponouBoBeaecHue, 35.03.04 - Arponomms, 35.03.05 -
CanmoBoactBo, 35.03.07 - TexHoyiorusi MPOM3BOACTBA CEIBCKOXO3AMCTBEHHOW mpoaykiuu]| / FOxHO-
VYpaneckuii 'AY, UHcTUTYT arposkonorud ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii 'AY,
2016. - 18 c. : wmm., Tabm. - bubmuorp.: c. 17 (6 Ha3B.). - JlocTynm w#3 JOKaJIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 CeTH Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

10 CoBpemenHble HH(OPMAaIHOHHBIE TEXHOJOTHH, HCIIOJIb3yeMble IPH OCYIIeCTBJICHUH
o0pa3oBaTe/IbHOIO MpoLecca Mo JMCUUILINHE, BKJIYasi lepedyeHb IPOrpaMMHOro odecne4eHust U
HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

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

[lepedyeHp JHUIIEH3MOHHOTO MPOTPAMMHOIO oOOecredeHus. PeKBHU3UTBHI  MMOATBEPIKIAIOIICTO
JIOKyMEHTA:!

1. Onepanronnass cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIunien3nonnsiit forosop Ne 11354/410/44 ot 25.12.2018 1.; Ne
008/411/44 ot 25.12.2018 .
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2. Oducnsrii naker npunoxennit Microsoft Office Std 2019 RUS OLP NL Acdmc JIunieH3n0HHBII
noroBop Ne 11353/409/44 ot 25.12.2018 1.
3. ArtuBupyc Kaspersky Endpoint Security nist Ousneca, Jlnnensnonssiii jorosop Ne 44/44/9A/23
ot 05.10.2023 r.

11 MarepunanbHO-TeXxHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBICHHSA 00Pa30BATEILHOIO
npouecca no JUCUMIIHHE

Y4yeOHble ayauTOpPHM AJs TNPOBeJeHHWsl 3aHATHI, MPeIyCMOTPEHHBIX MPOrpaMMmoii,
OCHAIIleHHbIE 000PYA0BAHMEM U TEXHHYECKHMH CPeICTBAMHU 00y4eHHA

1. VYueOHas aymuTopuwsi HJisi TPOBEACHHS 3aHATUNW JICKIMOHHOTO THIMA, OCHAICHHAs
MYJIbTUMEIUHHBIM 000py10BaHHEM (KOMIBIOTEP U BHIEONIpoeKTop) — 217, 202.

2. YyeOHass aymuTOpHsl NIl MPOBEIACHUS TMPAKTHYCCKUX 3aHATHH, 3aHATHH CEMHHAPCKOTO THIIA,
BBITTOJIHEHUSI KYPCOBBIX Pa0OT, TPYNIIOBBIX M WHAWBUIYAIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U
MPOMEXYTOUHOM aTTecTauu — Jadoparopus XxumMuu — 314.

IToMemeHus 1J1s1 CAMOCTOATEILHOM PadOTHI 00y4ar0IMXCS
1. IToMemmieHus UIst CaMOCTOATENBbHOM paboThl oOyuaromuxcst — aynutopus Ne 111a, ocHaieHHbIe
KOMITBIOTEPHOM TEXHUKOMU C MOAKIIOUEHUEM K ceTH «VHTepHerT.

IlepeyeHb 000py10BaHUS M TEXHUYECKHUX CPEACTB 00y4YeHMs:

®dotokonopumerp KOK-3.

Nonomep MN-130.

Kongyxromerp KCJI-101.

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

Tepmoctat TC-1/20 cyX0BO3IyIIHBIN.
DJIeKTpUYecKas IInTKa.

bans ma6oparopnas 113-4300.

A SIS ol e

16



IMPUJIO’)KEHUE

®OH/I OHEHOYHbIX CPEACTB

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

KoMnerenniun u X MHAUKATOPBbI, (hOpMHUPYeEMBbIE B IPoILecce OCBOCHUS THCHUILINHBI
OIIK-1. Ciocob6eH pemiaTh TUMIOBBIC 337291 MPOPECCUOHATHHON IEATETLHOCTH Ha OCHOBE 3HAaHUH OCHOBHBIX 3aKOHOB MaTEMAaTHUYECKUX U
CCTCCTBCHHLIX HAYK C IPUMCHCHUCM I/IH(1)OpMaI_II/IOHHO—KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOTHH.

Kon u HauMeHoBaHue ®opmupyemeie 3VH
Hanmenosanue
HWHIOWKATOpa JOCTHXKCHUA OIEHOYHBIX CPEICTB
KOMIICTCHIHH 3HAHUS yYMEHHUs HaBBIKH p
OOyuaronumiicst 10JKeH 3HaTh: | O0yJaronuiics nowkeH | OOyuatomuiics  gospkeH | Tekyimas artectanus:
OCHOBHBIE 3aKOHBI | YMETh! BJIAJIETh: - OTYeT MO JIAbOPaTOPHOU
T-1 €CTECTBEHHOHAYUYHBIX UCIIOJIb30BAaTh  OCHOBHBIE | HaBBIKAMH pabore;
-lornk-1 .
OUCLUIUIMH,  ABJICHUM M | 3aKOHBI u MOHATHS | IPOBEACHUS (Gu3uKO- | - TECTUPOBAHUE;
Hcnons3yer OCHOBHEIE N
SAKOHDL IIPOLIECCOB, B TOM YHCJIE | ECTECTBEHHOHAYUYHBIX XUMHYECKHX METOJIOB | - YCTHBIN OTBET.
IIPOLIECCHI 00pa3oBaHUs | TUCLMILINH B | UCCIIEIOBAaHUM TIOYB U
€CTECTBEHHOHAYUYHBIX . . . .
pacTBOpOB, HMX CBOWCTBAa U | Mpo(ecCHOHANTBHOM CEJIbCKOXO035IICTBEHHOU [IpomexyTounast
OUCLUIUIMH Ui PeLeHUs
CTAHNAPTHBIX  3a7aq B O0COOEHHOCTH MPOTEKAIONINX B | IEITEIbHOCTH, ompenenaTs | npoaykmuun — (b1.0.39- | arTecramus:
p HUX PEAKLUI; IOBEPXHOCTHBIE | CYIIHOCTh ¢uzuko- | H.1) - 324€T C OLEHKOU

o0JlacTH  CcaIoOBOJCTBA C
HpI/IMeHeHI/IeM
WH(pOpPMaIMOHHO-
KOMMYHI/IKaI_[I/IOHHBIX
TEXHOJIOTHI

SIBJICHUSI u CBOICTBA
MOBCPXHOCTHBIX CJIOCB,
yCIIOBUS CYILIECTBOBaHUS
AUCTICPCHBIX CUCTEM u
(hakTOpOB, BIMAIOMIMX  HA
yCTOﬁ‘IHBOCTB TaKuX CUCTEM —

(b1.0.39-3.1)

XUMHYECKHUX MIPOLIECCOB,
MPOUCXOASAIINX B TIOYBE U
pacTeHuu;  MCHOJIb30BAThH
CBOMCTBA XAMUYECKUX
BEIIIECTB B JJaOOpPaTOPHOU U
MIPOU3BOACTBEHHOMN
IIpaKTHUKE

—(b1.0.39-V.1)
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2. Iloka3aTe/i, KpUTEPHUH U LIKAJA OLEHUBAHUS MHAUKATOPOB T0CTHKEHHUS KOMIIeTeH M

N -1onk-1 Ucrions3yeT 0OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUIUINH JIJIs PEIICHHS CTaHAapTHBIX 3a/1a4 B 00J1aCTH CaJ0OBOJICTBA C
MPUMEHEHHEM WH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA

[Tokazarenu Kpurepuu u mkasna onieHMBaHUS PE3yIbTATOB O0YUCHHUS 110 JUCITUTIIHE
OLICHUBAaHUs N N N
(DopMupyeMbIe Henocrato4nslii JloctaTouHbIit Cpenuuit Bricokuit
3VH) yYPOBCHb YPOBEHb YPOBEHb YPOBEHB

B1.0.39-3.1 OOyuaronuiics HE 3HaeT | OOydaromuics cnabo 3HaeT | OOyuarontuiics 3HAeT Meroabl | OOyyarommiics 3HAeT TpaBWia |
OCHOBHBIX 3aKOHOB €CTECTBEHHO- | OCHOBHBIE 3aKOHBI €CTECTBEHHO- | PUMEHCHHUS OCHOBHBIX 3aKOHOB | METOJBI ~ IPUMCHEHUS  OCHOBHBIX
HAYYHBIX IMCLUILINH, SBICHUN M | HAyYHBIX [UCIHHIUIMH, SBJICHUN U | €CTCCTBCHHO-HAYYHBIX JUCHMIUIMH C | 3aKOHOB €CTECTBEHHO-HAYYHBIX
IIPOIECCOB npu pemnenny | POLECCOB, HAa KOTOPBIX OCHOBAHBI | HE3HAYMTEIBHBIMH OIIUOKaMHU U | IUCIUIUIMH Ha WX TICPECCUCHHUU C
CTAHAPTHBIX 3aau B oOuacTy | IPUHLUMIBL  ICHCTBHS ~ OOBEKTOB | OTACIABHBIMH IPOOEIaMH TpeOyeMoil CTENEeHbI0 MOJHOTH U
arpodKOJIOTUH, — arpoXuMuu 1 | IPO(PECCHOHANBHOI ACSITEIbHOCTH TOYHOCTH
arpoTOYBOBEICHHS

B1.0.39-V.1 OOyuaronuiics HE ymeet | OOygarommiics crnabo yMeeT O6yqa}<3mm7lc;1 yMeeT OTIMCHIBATh O6yqa}(3muﬁc;{ YMEET  OIHCHIBATh
HCTIOJIB30BAaTh OCHOBHBIC 3aKOHBI | MCHOJB30BATH OCHOBHBIC 3aKOHBI WM | MOHATHIHYIO U MATEMAaTHUECKYIO KAPTHHY | MOHATHHHYI0O W MaTeMaTHYECKYIO
U TIOHSTHS €CTECTBCHHO-HAYYHBIX | MMOHATHUS ©CTECTBEHHO-HAYYHBIX | SIBICHHH, BOSHUKAIONINX HA MEPECCUYCHUN | KAPTHHY SBJICHUIN, BO3HHUKAIOIIUX HA
JUCIHIUIMH B TPO(ECCHOHAIBHON | MUCIMIUIMH B MPO(QECCHOHAIBHON | €CTCCTBEHHO-HAYYHBIX  JWCLHUIUIMH  C | MEPECEYCHUH  CCTECCTBCHHO-HAYYHBIX
JIeSITEIIbHOCTH JICSITeIIbHOCTH HC3HAYHTEIILHBIMU 3aTPYTHCHUSIMU JUCIHATUIAH

B1.0.39- H.1 OOyuaromuiicss  He  Biageer | OOywarommiicss  cimabo  Biageer | OOywaromuiicss — Biazeer — HaBblkamu | OOywarommiics CBOOOZHO — BiazeeT
HABBIKAMU TPOBEICHUS (DU3MKO- | HABBIKAMH MPOBEICHUS (DU3HUKO- | MPOBEACHUS (U3UKO-XUMHYCCKUX | HABBIKAMU  IPOBCACHUS  (PHU3HKO-
XUMHUYECKHX METOJIOB | XHMHUYECKHUX METOJIOB | METOJIOB ~ HWCCJICAOBAHMIA  TOYB W | XUMHYCCKUX METOJIOB HCCIICIOBAHUI
HUCCIIEIOBAHUN OYB U | HCCIIEIOBAaHUMN TO4B U | CEJIbCKOXO3SIUCTBEHHOW TPOAYKUMU C | MOYB " CEIbCKOXO03HCTBEHHON
CeNbCKOXO035HCTBEHHON CeJIbCKOXO03AHCTBEHHON NPOYKIMHA | HEOONBIINMU 3aTPy THCHUAMHU TIPOAYKITUHI npu pemeHnn
MPOAYKITHHI po¢eCCHOHATBHBIX 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, COJIEPKATCA B Y4€OHO-METOAUYECKUX pa3paboOTKax, MPUBEIACHHBIX HUXKE.

1. ®usnueckas U KOUIOUAHAS XUMMs [DIEKTPOHHBIM pecypc] : METOA. yKa3aHUs K BBIINOJIHEHUIO
nabopaTOpHBIX paboT [msa OakanaBpoB, oOywaromuxcs 1o HampasieHusM: 35.03.03 "Arpoxumus u
arponouBoBenenue”, 35.03.04 "Arponomus", 35.03.05 "CanmosoactBo", 35.03.07 "Texnomnorus
MPOU3BOJACTBA  CENbCKOXO3sicTBEHHOM mnponykumu'] /  HOxHo-Ypanbckuit ['AY, HWucTHTYT
arposkojorud ; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuii 'AY, 2016. - 85 c. : wi., Ta0mn. -
C onopur. - bubmmorp.: c¢. 83 (10 masB.). - Jloctym W3  JIOKaJbHOW  CETH:
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 KOJUIOHIHAs [DIEKTPOHHBIN pecypc] : METOoA. yKa3aHHs MO PELICHUIO 3a1a4
[mns GakamaBpoB, oOyuaromuxcsi mo HampabieHusM: 35.03.03 "Arpoxumusi ¥ arpormouyBoBeieHUE",
35.03.04 "Arponomus”, 35.03.05 "CapoBoactBo", 35.03.07 "TexHonorus MNPOU3BOJCTBA
cenbckoxo3siicTBeHHOU nponykuuu' | / FOxuo-Ypansckuii 'AY, UHCTUTYT arposkoJioruu ; coct. A. A.
Kanranos. - Muacckoe: HOxHo-Ypansckuit 'AY, 2016. - 28 c. - [loctyn W3 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. Xumust ¢dusudeckas W KOJUIOMAHAS [DJIEKTPOHHBIM pecypc] : METoA. PEeKOMEHIAIUU K

CaMOCTOSITENTbHON paboTe MO TUCIUILTHHE [1 6akanaBpoB, o0yyaromuxcs o HamnpasiaeHusM: 35.03.03
"Arpoxumua u arponousBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CaposoactBo", 35.03.07
"TexXHOoJI0rHsl IPOU3BOCTBA CENIbCKOX03siicTBeHHOU npoayKuun'" ] / FOxxno-Ypansckuii 'AY, UncTUTYT
arpoakosioruu ; coct. A. A. Kanranos. - Muacckoe: IOxno-Ypansckuii 'AY, 2016. - 28 c. : ui., Tabm. -
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. ®Ousznyeckas M KOJUIOUIHAS XUMUA [DIEKTPOHHBIN pecypc]| : METOJ. yKa3aHUs K BBIITOJTHEHUIO
KOHTPOJILHOM palOoThl Al CTYJOCHTOB 3a04HOW (opmbl oOyueHus [mo HampasieHusim: 35.03.03
Arpoxumusd u arponouBoBenenue, 35.03.04 Arponomus, 35.03.05 CanoBoacto, 35.03.07 TexHonorus
IIPOU3BOJICTBA CEIbCKOX031iCcTBEHHOM Tpoaykuu] / KOxxno-Ypanbckuii 'AY, MHCTUTYT arpo3Koa0ruu
; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii [AY, 2017. - 36 ¢. : Ta6. - C npuit. - bubmuorp.:
c. 5-6 (13 Ha3B.). - Hoctyn u3 nokanbHOU cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf -
Hoctyn u3 cetn MaTEepHET: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

5. ®@usnyeckas ¥ KOJUIOUAHASL XUMUS [DJIEKTPOHHBIN pecypc] : METO/I. yKa3aHus 110 UCII0JIb30BaHUIO
nabopaTopHOTo 000PYIOBAHUS [/JIs1 CTYJIEHTOB arpoHOMHUYecKoro (akynbrera Hanpasienuii: 35.03.03
- Arpoxumust u arpomnousBoBeaenue, 35.03.04 - Arponomus, 35.03.05 - CaposoactBo, 35.03.07 -
TexHomoruss NpoOU3BOJICTBA CENBCKOX03sIMCTBEHHON npoaykiuu] / FOxuHo-Ypanbckuiit 'AY, UHCTHUTYT
arposkosorud ; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuii 'AY, 2016. - 18 c. : ui., Tadmn. -
bubnuorp.: c. 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 CeTH Hurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

4. MeToauveckue MaTepUAaJibl, ONpeaeA0Nue NPoueIypbl OleHNBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMUPOBAHHOCTH
KOMIIeTeHI M

B nanHoM pasnene MeToauyecKue MaTepHralibl, ONPeAeIIsIONINe POLeAyPhl OLICHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB H(WJIN) OTBITA JEATEILHOCTH, IO AUCIUIUTHHE «XUMUs (Pu3ndeckast U KOJIJIOUIHAS»,
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MIPUBEJICHBI MPUMEHHUTENIBHO K KaXJAOMY U3 UCIOIb3YEMbIX BUIOB TEKYILEI0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXYTOYHOM aTTecTaluu 00yYaronIXcs.

4.1. OneHo4HbIe cpeacTBa IS POBeIeHUs TEKYIIero KOHTPOJISA YCIeBaeMOCTH, B TOM
YucJie B Ipouecce NPAKTHYeCKOH NMOAT0TOBKH

4.1.1. OuenuBanue oT4eTa 1O J1abOpaTOpHOU paboTe

OtyeT 1o 1abopaTopHOM PabOTE UCTIOIB3YETCS I OIICHKA KaueCcTBa OCBOCHHS O00yYarOIIMMCS
OCHOBHOH TpodeccHoHaNbHOH 00pa3oBaTeIbHONM HPOrpaMMbl 1O OTACIBHBIM TEMaM JUCLMILUIMHBIL.
Conepxanuie U Gpopma oTdera 10 JIaOOPaTOPHBIM pabOTaM MPHUBOAMUTCS B METOTUYECKUX YKA3aHHUIX K
nabopatopubM padoTam (1. 3 DOC). ConeprxkaHue OT4ETa U KPUTEPUU OLICHKH OTYeTa (TadJI.) TOBOAATCS

JI0 CBEJICHHS OOYYarONINXCs B HA4aJle 3aHATHH.

No Ol1IeHOYHBIE CPEICTBA

Kon n HaumeHoBaHue

(ompenenuTh TeMIepaTypHbIid KOAPPHUIHUEHT peakiuu v)?
5. 3anucarh BBIpAKEHHE 3aKOHA JACHCTBYIONIMX MacC Ui JaHHOH
peaKkiuu.

TunoBble KOHTPOJBHBIE 3aJaHusl M (WIM) UHBIE MaTepUabl,
HEOOXOAMMBIC NJIsi OIEHKH 3HAHWM, YMEHUM, HABBIKOB U (MJIM) OIBITA AHAUKaTopa
JesITeIbHOCTH, XapaKTEPU3YIOLHMX C(POPMHUPOBAHHOCTH KOMIIETECHIUH B KOMIICTCHIIMHA
IIPOLIECCE OCBOEHUS TUCHUTINHBI

1. | 1. Paccunrarh 3Ha4€HNs KOHCTAHT CKOPOCTEM UCCIIEIOBaHHON N-1omnx-1
peaKIuu NpH IBYX TEMIEPATypax. Hcnons3yer
2. BeluncnuTh 3HaYEHMS IEPUOJIOB MOIYIIPEBPALLEHHS BEIIECTBA IPU | OCHOBHBIE ~ 3aKOHBI
JIByX TeMIeparypax. €CTECTBEHHOHAYYHBIX
3. OnpenenuTh BEINYUHY SJHEPTUH aKTUBALIMK PEAKIUH. JTUCUHUTLITAH JUTSt
4. IMomunHsercs mu qaHHas peakius npaBuwiy Bant-I'odda pelIeHus

CTaHI[apTHBIX 3a1a4 B
o0JIacTi cagoBOACTBA
C HpI/IMeHeHI/IeM

nH(pOpMaIMOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTHI

Otyer oONEHMBAETCS 1O YCMOTPEHHMIO NPENOAABATENS OLICHKOM «OTIMYHO», «XOpOILIO»,
«YJIOBJIIETBOPUTEIIBHO», «HEYAOBIECTBOPUTEIBHO» WM OLEHKOW «3a4TeHO», «HE 3auyTeHOo». OIleHKa
«3aYTEHO» CTaBUTCS oOyuarommmcsi, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHTEPHSIM,
YCTAQHOBJIEHHBIM JUISI ITOJIOKUTEIBHBIX OLEHOK («OTJIMYHO», «XOPOLIO», «YyJOBJIETBOPUTEIBHO»).
OneHka 00OBsBISIETCS 00YYAIOMIEMYCsl HETIOCPEACTBEHHO MOCTe CAaYl OTYeTa.

Hlkana Kpurtepumn oneHuBaHusi

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBO0OIHOE BJaJIeHHE TEPMUHOJIOTHEN;

Ouerka 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CY)KIEHHs TPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

(oTmHHO) - YMEHHUE OMUCHIBATh (PU3UKO-XUMHUIECKHUE 3aKOHBI, SIBIICHHS U TIPOIIECCHI;
- YMEHHE MPOBOAUTD U OLIEHUBATH PE3yJIbTaThl U3MEPEHHUIA;
- CIIOCOOHOCTH pelaTh 334a4H.
- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

Ouenka 4 - 0OCO3HAHHOE MPUMEHEHUE TCOPETUICCKUX 3HAHUN JTsl ONTMCaHusl (PU3UKO-

(xopor10) XUMUYECKUX 3aKOHOB, SIBIICHUM U TTPOLIECCOB, PELICHUsI KOHKPETHBIX 3ajad,
MPOBEJICHUS] M OLIEHWBAaHUS PE3yJbTaTOB M3MEpPEHUM, HO COJIep)KaHuEe U
(dbopMa 0TBEeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

OneHka 3 - U3JIOKEHUE MaTepurasa HeMmoJIHO, HEMOCJIEeI0BaTEIbHO,

(YAOBIETBOPUTENIHHO)
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- HETOYHOCTH B ONpPEACICHWU IOHATUHW, B TPUMECHCHUH 3HAHWA IS

onucanus (PU3NKO-XUMUIECKUX 3aKOHOB, SIBICHUH U MPOIIECCOB, PEIICHUS

KOHKPETHBIX 3aJ1a4, MPOBEJACHUS U OIICHUBAHUS PE3yIbTATOB U3MEPEHUH,

- 3aTpyAHEHUs B 000CHOBAHUU CBOMX CYKICHHIA,

- OOHapyXHMBAaeTCs HEIOCTATOYHO TJIyOOKO€ TOHHUMAaHHWE W3YyYEHHOTO

Marepuasia.

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUUCCKUX 3HAHUI; JOMYIIICHBI ONOKH B

OTIpEeICTICHUN TOHSATHH W ONHUCAaHUU (PUIUKO-XUMHUYECKUX 3aKOHOB,
OneHka 2 SIBICHUM W TIPOILIECCOB, MCKAaXEH HMX CMBICI, HE pEIICHbl 3a7adyu, He

(HEYTOBJIETBOPUTEINILHO) | MPABUIIBHO OLICHUBAIOTCS PE3YJIbTAThl U3MEPEHUH;

- HE3HAaHWE OCHOBHOT'O MaTrepuana y4eOHOW MpOrpaMMbl, JOIMYCKAOTCS

rpyObie ouIiOKH B U3JI0KEHUH.

lkana Kpurtepuu oneHnBaHus

- M3JI0KEHHE MaTepuala JOTHYHO, TPaMOTHO;

- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CY)KICHHUS IIPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE OIUCHIBATH (PU3UKO-XUMUYIECKUE 3aKOHBI, SIBJICHUS U TPOLECCHI;
- YMEHHUE MPOBOAUTH U OIICHUBATH PE3YJIbTAThl U3MEPEHUI;

- CIOCOOHOCTh pemaTh (U3UKO-XUMHUYECKHE 3aJaddl  (JIoIycKaeTcs
HAIMYME MAaJO3HAYUTENbHBIX OIIMOOK MM HEIOCTaTOYHO IOJIHOE
PacKphBITHE COAEpKaHUE BOIIPOCA MIIN TIOTPEITHOCTH HETTPHHIIUITHAIEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

- OTCYTCTBHE HEOOXOIMUMBIX TEOPETHUECKUX 3HAHWM; JOMYIICHBI OIINOKN
B OIpENEeIICHUN TOHATUH M OMHMCAaHUM (PU3MKO-XUMHUYECKUX 3aKOHOB,
SBJICHUII M TPOLIECCOB, MCKAXXEH MX CMBICI, HE PEIICHbI 3aJa4yd, HE
MPAaBUIILHO OLEHUBAIOTCS PE3YJIbTAaThl U3MEPEHUIA;

- He3HaHHWE OCHOBHOTO Marepuayia y4eOHOH HpOrpaMMBl, JIOMYCKAIOTCS
rpyObie ouIiOKY B U3JI0KEHUH.

OlLeHKa «3a4TEHO»

O1LeHKa «HE 3aUTEHO»

4.1.2. TectupoBanue

TectupoBaHnue HUCHONB3YETCS S OLEHKM KadecTBa OCBOCHHMS OOY4YaloOUIMMCS OCHOBHOMU
npodeccnoHanbHOM 00pa3oBaTeNbHOM MPOrPaMMBbI MO OTJEIbHBIM TEMaM HIIM pa3jielaM JAUCHUTIIHHBL.
Tect mpexacraBisier co0oi KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 3aJaHHN, MO3BOJSIIOIIMN YIPOCTUTH
MpOLEAYPY U3MEpPEHUs 3HaHUN U yMeHU oOydaromuxcsi. O0ydaromummMcs BbIIAal0TCS TECTOBBIE 3aJaHHs
¢ (GopMynIMpOBKOH BOMPOCOB ¥ MPEATIOKEHUEM BBHIOPATh OJUH TMPABUIBHBIA OTBET M3 HECKOJIBKUX
BAPUAHTOB OTBETOB.

No O1LleHOYHBIE CPEACTBA
TunoBbIE KOHTPOJIBHBIE 3a/1aHUS U (UJIM) UHbIE MaTEPHAIIbL, Kon n HanmenoBanue
HEOOXOAMMBIE ISl OIICHKW 3HAHUWH, YMEHUI, HABBIKOB U (WJIN) OIBITA HHAAKATOpa
JeSITeIbHOCTH, XapaKTePU3YIOIUX C(OPMUPOBAHHOCTH KOMITETECHIIMIA KOMITCTCHIIMHN
B [IPOLIECCE OCBOEHHUSI TUCHUIINHBI
1. | 3amanme 1 NI-1ormk-1
Kak m3menntcst ckopocth peaknuu 2NO + O — 2NO», ecnu o0veM | Mcnonb3yer
PEaKIMOHHOI0 COCYy/1a YBETUYUTH B 2 pa3a: OCHOBHBIE  3aKOHBI
1) ymensmutes B 4 pasza €CTECTBEHHOHAYYHBIX
2) yMeHbIIUTCA B 8 pa3 JTUCIUILINH IS
3) Bo3pacrtert B 4 pasa peleHus
4) Bo3pacrer B 8 pa3 CTaHJApTHBIX 33]a4 B
3aganue 2 00JIacTH CamoBOACTBA
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UeM O0OBSACHSIETCS TOBBLIIICHHE CKOPOCTH pCaKIWH IIPpU BBCACHHU B | C IIPUMCHCHHUEM

CHCTEMY KaTaJlu3aTopa: UH(OPMAIIMOHHO-
1) yMEHBIIEHHEM YHEPTUU aKTUBALIMU KOMMYHHKAIIMOHHBIX
2) yBEIMYEHHEM CPEHEN KHHETUYECKON SHEPTUU MOJIEKY T TCXHOJIOTNH

3) BO3pacTaHWEM YHUCJIa CTOJIKHOBEHUM

4) pocTOM UHuCIIa AaKTUBHBIX MOJIEKYJI

3aganue 3

Kakue wu3 mnepeuncieHHBIX BO3JACUCTBUN NPUBEAYT K H3MEHEHHIO
KOHCTAHTBI CKOPOCTH PEAKIIMH:

1) u3MeHeHne JaBICHUS

2) U3MEHEHNE TEMIIEPATyphl

3) u3meHeHrne o0beMa PEaKIMOHHOTO COCY 1A

4) U3MEHEHHE KOHIIEHTPALUU PEarupyromux BEeUIeCTB

3ananuve 4

Kakoe BnausiHue OKa3bpIBaeT NMepeMelnBaHuE Ha CKOPOCTh MPOTEKaHUs
TFEeTEPOTe€HHON XMMUYECKOW pEaKIIUH:

1) Bo Bcex citydasiXx yBEJIMUMBAET CKOPOCTh pEaKLuu

2) B HEKOTOPBIX CIydasix YBEIUUYUBAET CKOPOCTh PEAKIINH

3) He BIUSAET HAa CKOPOCTh PEAKIUU

4) yMEHbIIAET CKOPOCTh PEAKIIUHI

3ajanue 5

VYBenuueHne CKOPOCTH PEaKIUU C TOBBIIICHHUEM TeMIepaTyphl,
BBI3BIBACTCS TJIABHBIM 00pa3oM:

1) yBenn4eHuEeM CpeIHe KUHETUYECKOM SHEPTUHA MOJIEKYJT

2) yMEHBIIEHUEM UNCIIa AaKTUBHBIX MOJIEKYJI

3) pocTOM Ymcia CTOJIKHOBEHUH

4) yBenuueHreM 3(pPEeKTUBHOCTH CTOTKHOBEHUH

3ananue 6

Ipu 20 °C KOHCTAHTa CKOPOCTH HEKOTOPOH peakiuu papHa 10 mun!,
aipu 50 °C - 8:10* mun!. Uemy paBeH TemmepaTypHbIi K0IPDHUIHEHT
CKOPOCTHU PEaKIIHNH:

1)2

2)3

3)4

4) 8

3aganue 7

CKOpOCTh, KAKUX PEAKIINIl YBEIIMUYMUBAETCS C POCTOM TEMIIEPATyPhI:

1) mro0OBIX

2) NPOTEKAIOIIUX C BbIICICHUEM SHEPTUU

3) MPOTEKAIOIIMX C MOTJIOMIEHUEM SHEPTUU

4) HUKaKHUX

3aganue 8

Ecnmu xoHcTtanta ckopoctu omHoi peakuuu (k') Gonblle KOHCTaHTHI
ckopoctu BTopoit peaknuu (K"), TO Kakoe COOTHOIICHHE MEXIY
SHEPTUSIMU aKTUBAIIUU 3TUX PEaKLU MPABUIIBHO:

1) E' >E."

2) E'.<E,"

3)Ea=E."

4) Henb3s ONPEIECIUTh

3aganue 9

Kakue wu3 mnepeuncieHHBIX BO3JACUCTBUN NPUBEAYT K H3MEHEHHIO
3HAYEHUS] KOHCTAHThHI PABHOBECHS] XUMUYECKUX PEaKIUH:
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1) u3MeHeHne JaBICHUS

2) N3MEHEHNE TEMIIEPATyphI

3) 3aMeHa Karainu3aropa

4) U3MEHEHHE KOHIIEHTPALU pearupyromux BEeUIeCTB

3aganue 10

Ecmu o00BeM 3aKkphITOTO  PEAKIIMOHHOTO COCyJa, B KOTOPOM
YCTaHOBUJIOCH PaBHOBECHE

2802 (1.) + O2 (1.) =2S03 (1.), yMEHBIIUTH B 2 pa3a, To:

1) ckopocTH mpsiMOit 1 0OpaTHOM peakIuii OCTAaHYTCS OJIMHAKOBBEIMHU

2) CKOpOCTh TPSIMOM PEAKIMU CTaHET B 2 paza OOJIbIIE CKOPOCTH
00paTHON peakuu

3) paBHOBECHE CMECTUTCS BIIPABO

4) paBHOBECHE CMECTHUTCSI BIIEBO

[To pesyapTaTaMm TecTa OOydYaromeMycCsi BBICTABISICTCS OIEHKA «OTJIWYHO», «XOPOIIO»,
«yHOBJIETBOPUTEIILHO» WU «HEYIOBJIETBOPUTEIBHO.

Kpurepun onenuBanuss orBera (Talj.) JOBOJATCA JO CBEACHHS OOYYalOIMMUXCS /0 Hadasa
TEeCTUPOBaHUs. Pe3ynbpTar TecTUpOBaHUs OOBSBISETCS O00yYarOIIEMyCsl HEMOCPEACTBEHHO TOCIE €ro
CIaYH.

IMkana (% upagmtux o1BeTOD)
OneHka 5 (OTIMYHO) 80-100
Oruenka 4 (xopotio) 70-79
Ornenka 3 (y10BIETBOPHUTEIBHO) 50-69
Ouenka 2 (HeyJOBIETBOPUTEIBHO) meree 50

4.1.3. YCTHEBII OTBET

Y CTHBIN OTBET MPOBOAMTCS I KOHTPOJISI YCBOCHHSI CTYIEHTOM 00pa30BaTEIbHON MPOTPaMMBI IO
paznenam 1, 2 TMCHUIIIIMHBI, OPraHU3yeTCs KaK yuyeOHoe 3aHsTHE B BUe co0ece0BaHUs penogaBaTens
¢ oOyuaromuMucs. Bormpock! k 3aHATHIO U310KEHBI B: DU3MUecKas U KOJUIOUTHAS XUMUS [ DK TPOHHBIH
pecypc] : METOJ. yKa3aHusl K BBITOJHEHUIO JTA00paTOPHBIX paboT [y OakanaBpoB, 00yJarOMIUXCS 110
HanpaBienusm: 35.03.03 "Arpoxumus u arpomouBoBeneHue”, 35.03.04 "Arponomusa’, 35.03.05
"CanoBoactso", 35.03.07 "TexHosorus npou3BOACTBa CEIbCKOX039MCTBEHHON npoaykuuun'"] / FOxHo-
Vpansckuii I'AY, UactutyT arposkonoruu ; coct. A. A. Kairanos. - Muacckoe: KOxHO-Ypanbckuii
I'AY, 2016. - 85 c. : un., Tabn. - C npu. - bubmorp.: ¢. 83 (10 Ha3B.). - JlocTyn U3 TOKaTbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 ceTu WNuTtepHerT:
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
OOBSABISAETCS CTYACHTY HEIOCPEICTBEHHO MOCIIE YCTHOTO OTBETA.

HIkana Kpurepun oueHuBanus

- CTYJICHT IIOJTHO YCBOMWJI y4eOHBIN MaTepHal;

- TPOSIBISET HABBIKM aHA/IM3a, 00OOIIEHUS, KPUTUYECKOTO OCMBICIECHUS U
BOCTIpUATHS WH(DOPMALINH;

- Marepuag  M3JIOKEH TIPaMOTHO, B  ONPEIEICHHOW  JIOTMYECKOU
OreHKa «3a4TeHO» II0CJIEA0BATENBHOCTH, TOYHO UCIOJIb3YETCS TEPMUHOIIOTHS;

- TMOKa3aHO YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE  IOJOKEHUS
KOHKPETHBIMU [IPUMEPaMH, MPUMEHSITh UX B HOBOU CUTYyalluu;

- IPOJEMOHCTpHUpOBaHa CHOPMUPOBAHHOCTh U YCTOWYMBOCTH KOMIIETEHIINH,
YMEHUU U HAaBBIKOB;
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-  MOryT OBITE AOMYHICHbI OJHA-ABE HCETOYHOCTH IIPU OCBCIICHHUU
BTOPOCTCIICHHBIX BOIIPOCOB.

O1ieHKa «HE 3aUYTECHO»

- HE pacKpBhITO OCHOBHOE COZIEp)KaHUE YUeOHOTro MaTepHara;

- 00HapyXEHO HE3HAHWE WM HeTIOHUMaHUE OOJbIIeH, MK Hanbolee BaXKHON
4acTH y4eOHOTO MaTepHaia;

- JIOMYIIEHBbl OIMMOKA B OMpEICICHUH TOHATUN, TPU HCHOIB30BAHUU
TEPMHHOJIOTHH, KOTOpPBIE HE HCIPABIEHBI TOCIE HECKOJBKUX HABOJSIINX
BOIIPOCOB;

- He cOPMUPOBAHBI KOMIETEHINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS,
YMEHHS M HaBBIKH.

4.1.4. KontpospHas paboTa

KontponbHas padoTa npeaycMoTpeHa 11t 3a09H0N (hOpPMBI 00yUEHUS.

KonTpomibpHast paboTa OlEHUBASTCS KaK «3a4TCHO» UJTU «HE 3a4TCHO.

Kpurepun oreHK KOHTpOJIbHOM paboThl (Tabi.) AOBOIATCS JO CBEACHHS CTYJACHTOB Ha
ycTaHoBOYHOM nekiun. CoaepxKaHue, MOPsI0K BEITOJHEHHS U TpeOoBaHUs K 0(OPMIICHUIO U3JI0KEHBI B
METOAMYECKUX YKa3aHUSAX K BBIMOTHCHUIO KOHTPOJILHON paboThl: du3nyeckas W KOJUIOMIAHAS XUMUS

[DnexTpoHHBI pecypc]

MCTOJ. YKa3aHUSA K BBIITOJHCHHUIO KOHTpOJ’IBHOﬁ pa6OTI>I aJig CTYACHTOB

3a0uHOM (hopmbl 0OyueHus [rmo HampaBieHusM: 35.03.03 Arpoxumus u arpomnouBoBenenue, 35.03.04
Arponomusi, 35.03.05 CapoBoactBo, 35.03.07 TexHonorusi NmpoM3BOJCTBA CETbCKOXO3AMCTBEHHOM
npoaykuuu] / FOxuo-Ypansckuii 'AY, UHcTUTYT arposkonoruu ; coct. A. A. Kaiiranos. - Muacckoe:
HOxHo-Ypansckuit I'AY, 2017. - 36 c. : tabn. - C npun. - bubauorp.: ¢. 5-6 (13 nass.). - Joctyn u3
JoKaasHOM ceTtu: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Jloctyn u3 ceru HuTepHeT:

http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf.

OneHka oOBSABISETCS CTYACHTY MOCIE MPOBEPKU KOHTPOIHHON pabOTHI.

Ixana

Kpurtepuu onennBanus

O11leHKa «3a4TEHO»

- CTYJICHT TIOJIHO YCBOMJI yU€OHBIN MaTepual;

- TIPOSIBJISICT HABBIKYM aHAN3a, 0000IIEHNUs, KPUTUIECKOTO OCMBICICHHS U
BOCIIPUSATHS HUH(POPMAIINH;

- MaTtepuay H3J0XKEH TPAaMOTHO, B COOTBETCTBUU C 3a/JlaHUEM, TOYHO
HCIIOB3YETCSl TEPMUHOJIOTHS;

- TIOKa3aHO YMEHHE WUIIOCTPUPOBATh TEOPETHUECKUE TOTOKCHHS
KOHKPETHBIMU NTPUMEpPaMH, IPUMEHSTh UX B HOBOW CUTYAIUH;

- NpPOIEMOHCTpUpOBaHA  CHOPMUPOBAHHOCTH M YCTOMYUBOCTH
KOMIIETECHIINH, YMEHUI U HABBIKOB;

- MOTYT OBITh JOMYIICHBI OJIHA-JBE HETOYHOCTH NIPU OCBEIICHUH
BTOPOCTETICHHBIX BOIIPOCOB;

- TpeboBaHus K 0(hpOpMIICHHIO PabOTHI COOTIOICHBI.

O1eHKa «HE 3aUTEHO»

- HE PaCKpPBITO OCHOBHOE COJICpKaHKe yUeOHOTO MaTeprana;

- 0oOHapy)KeHO HE3HaHWE WM HEMOHUMaHHe OombIiel, win Hamboiee
Ba)XHOH yacTH yuyeOHOT0 MaTepHuaa;

- JOMYUICHBl OMIMOKKA B OMpEACICHUU TIOHATUH, TPU HUCHOIB30BaHUU
TEPMHUHOJIOTHUH;

26




- He CcOpPMHPOBAaHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHE
3HAaHUA, YMCHHA U HABBIKU;
- TpeboBaHus K 0hOpMIICHUIO PaOOTHI HE COOTIOACHBI.

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA JJIsl MPOBEIECHUS NMPOMEKYTOUHOM
arrecTauMu

4.2.1. 3a4der ¢ OLlEHKON

3adeT C OLIEHKOW sBIseTCS (OPMOM OIEHKH KauyecTBa OCBOCHHSI OOYYaroIIMMCS OCHOBHOM
npodeccuoHaIbHON 00pa30BaTeNbHON MPOrpaMMBI 110 pa3jienaM JUcUUIUIMHEL [1o pe3ynpTaram 3ayera
C OLEHKOH oOOydaromeMycsi BBICTABISIETCS «OTIUYHO», «XOPOULIO», «YyJIOBIETBOPUTEIBHO» WU
«HEYIOBIIETBOPUTEILHOY.

3adeT MpOBOAUTCS M0 OKOHYAHUHW YTEHUS JICKITUH 1 BBIMIOJTHEHUS JIA0OPAaTOPHBIX (ITPAKTUUECKHX )
3aHATUH. 3aueT NPUHMMAETCS IPENoAaBaTENIMU, MPOBOJUBIIUMH J1IAOOpaTOpHBIE (IIPAKTHUECKHE)
3aHATUSA, WIM YUTAOIIMMM JIEKIMM [0 JAaHHOW JWCHMIUIMHE. B ciydae OTCyTCTBHS BEAyIIEro
npenoaaBareiid 3a4€T MPUHUMACTCA MNPCIIOAaBaTCJIEM, HA3HAUYCHHBIM PACIOPSIKCHUCM 3aBCAYHOLICTO
kadenpoii. C paspenieHus 3aBenyroniero kageapoil Ha 3aueTe MOXKET MPUCYTCTBOBAThH MPEIO1aBaTeNb
Kadeapel, IPUBICUEHHBIH IS TIOMOIIX B IIPUEME 3a4eTa.

[TpucyTcTBHEe Ha 3ayere mpenojaBareneil ¢ Japyrux kadeap 0€3 COOTBETCTBYIOIIETO
pacTopsHKeHHs peKTOpa, MPOPEKTOpa Mo yueOHON U BOCIUTATEIbHOU paboTe, TUPEKTOpa HHCTUTYTA HE
JOITYCKaeTCsl.

dopma npoBeneHus 3aueTa (YCTHBIM ompoc Mo OuieraM, MUCbMEHHAas paboTa, TECTUPOBAHUE U
Ip.) onpenesstoTes Kadheapoi 1 T0BOIATCS A0 CBEACHUS 00yJarolMXcsl B Hauajae ceMecTpa.

Jns mpoBeneHMs 3K3aMeHa BEAyIIMM IPernojaBareilb HaKaHyHE II0JydaeT B AMPEKTOpare
3a4€THO-’K3aMEHAIMOHHYI0 BEIOMOCTh, KOTOpas BO3BpAIA€TCsl B JAUPEKTOpPAT IMOCIE OKOHYAHUS
MCPONPUATHA B ACHb NPOBCACHUS 3a4CTa UJIM YTPOM CIICAYIOIICTO AHA.

Bo Bpems 3auera oOyuaroluecss MOTYT MOJI30BAThCS C pa3pelieHus BEAYLIETo MpernojaBareis
CIPaBOYHON U HOPMATHUBHOMU JIUTEPATYPOil, IPYTUMHU TTOCOOUSIMHU U TEXHUUECKUMU CPEICTBAMU.

Bpewms noarotoBku oTBeTa B yCTHOU opMe MpH caue 3a4eTa JODKHO COCTaBIATh He MeHee 20
MUHYT (IT0 KeJTaHUI0 00yYaronierocsi OTBET MOXET ObITh JOCPOYHBIM). Bpems orBeta - He Oonee 10
MHHYT.

[TpenogaBarento npeaocTapisieTcs MPaBo 3aaBaTh 00YUYaIOUIMMCS TOTIOJTHUTEIbHbBIE BOIIPOCHI B
paMKax IIporpaMMBbl JUCIIAIUINHBL.

3HaHUsI, YMEHHUSI M HaBBIKM OOYYarOIIMXCSl ONPEAETSIOTCS OLEHKAMHU «OTJIIMYHO», «XOPOILIO»,
«YHOOBJICTBOPHUTCIILHO>, «HCYAOBJICTBOPHUTCILHO>, KOTOPBIC BBICTABJIAIOTCS B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY OOYyUaloIerocs B IeHb SK3aMeHa.

HpenozLaBaTenH HCECYT IMCPCOHAJIbBHYIO OTBCTCTBCHHOCTL 3a CBOCBPCMCHHOCTL U TOYHOCTH
BHECEHMSI 3amucedl O pe3yipTaTax IPOMEXYTOYHOM aTrTecTallMM B 3a4€THO-3K3aMEHALIMOHHYIO
BEJIOMOCTb.

Ecnu obywarommiicss sIBUJICS Ha 3a4€T U OTKa3alCsi OT MPOXOXKACHUS aTTEeCTallMd B CBA3U C
HCMIOATOTOBJICHHOCTBIO, TO B 3a4YCTHO-3K3aMCHAIIMOHHYIO BCAOMOCTL €MY BBICTABJIACTCA OLCHKA «HC
3a4YTCHO».

HesiBka Ha 3aueT oTMeYaeTcsl B 3a4€THO-3K3aMEHAIIMOHHOM BEIOMOCTH CJIIOBAMU «HE SIBUJICS».

Hapymienne AQuCHMIUIMHBL, CHUCBHIBAaHWE, HCIONb30BaHUE OOYyYarOIMIMMUCA HEpa3peleHHBIX
MEYaTHBIX M PYKOMHUCHBIX MaTepHaioB, MOOWJIBHBIX TeNe()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYT'HX BUJOB JIMYHOW KOMMYHHKAIIMOHHON M KOMITbIOTEPHOW TEXHUKHU BO
BpeMs 3adera 3ampernieHo. B ciydae HapylieHus 3Toro TpeOoBaHMS MperojaBareib 00sS3aH yAaIuTh
oOyuJarolerocsi 3 ayIMTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLICHKY «HE 3aUTE€HO».

OOyuaronMcsl, HE CHABUIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBAKUTEIHHOW MpPUYHHE,
VMHJMBHIyalIbHbIE CPOKHU ITPOBEACHUS 3aUeTa ONpPEAeIstoTca JupekropoM NHcTuTyTA.
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OO6yuaromumecs,

HUMCIOIIUEC AaKaACMUYCCKYIO 3aJ0JIPKCHHOCTD,

caaroT

3a4C€T B CpPOKH,

ompenensieMble YHUBEpcUTeTOM. HWHpoOpManuss o JIUKBUAANNH 3aJ0/DKEHHOCTH OTMEUaeTcs B
SK3aMEHAIIMOHHOM JIUCTE.

pe3yJIbTaTOB B AK3aMEHALIMOHHBIN JIUCT.

Jlomyckaercsi ¢ paspenieHus aupektopa MHCTHTyTa W JOCpOYHas clada 3adera C 3aluchio

I/IHBaJ'II/II[BI " JIaa ¢ OrpaHMYC€HHBIMU BO3MOXHOCTAMU 3J0POBbS MOT'YT CAaBaTh 3a4€ThI B CPOKH,

YCTAHOBJICHHLIC HWHAWBUAYAJIbHBIM y‘IGGHBIM IIJIAHOM. I/IHBaJII/I,Z[BI u JiMga C OIrpaHUYCHHBIMU
BO3MOXXHOCTAMHU 3J0POBbs, UMCIOIIUC HAPYIICHHA OIOPHO-ABUIaTCIIBHOT'O allrapara, JO0IIyCKAarTCd Ha

aTTECTAI[MOHHBIC UCTIBITAHUS B COMTPOBOXKIEHUU ACCUCTEHTOB-COMPOBOKAAOIINX.
[Tpouenypa mpoBeneHUs MPOMEKYTOUHOW aTrTecTald JUIsi OCOOBIX CIy4yaeB H3JIOKEHa B

«[TonoxeHnn 0 TEKyIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTeCTaluu OOYYarOIIUXCS IO
OIIOIl OGakanaBpuata, crenuanurera u wmaructpatrypel» DPI'BOY BO IOxHo-Ypansckuii ['AY
(IOVYpI'AV-I1-05-97/04-22 ot 30.08.2022 1.).

3. 3axkoHBI HEANBbHBIX T'a30B. 3akoH boilnsg-Mapuotra, ['eii-Jltoccaka,
ABoranpo. MonekyasipHO-KMHETHYECKasi TEOPUs ra30B.

4. PeanbHble ra3bl, UX OTIUYHUE OT UICANbHBIX. ['a30BbIe cCMecH, 3aKOH
JanpToHa.

5. Ilpeamer TtepmomuHaMuku. OCHOBHBIE TEPMOJMHAMHYECKUE
MOHSTHSL: TEIJIoTa, paboTa, Telo, CUCTeMa, cpena, ¢aza, mapaMeTpsl,
npouecc. [lepBoe HaYaI0 TEPMOJMHAMUKH.

6. 3akoH I'ecca m cmencrBus, BeITEKarolue wu3 Hero. [loHsATtme
SHTANBNUU. BerancneHne TermioBeix 3G(HEKTOB peakiuuid 1Mo TerioTam
00pa30oBaHMs U CrOpaHUS BEILIECTB.

7. Bropo#l U TpeTuil 3aKOH TepMoAuHaMHUKU. DHTponud. [loTeHunan
['m60ca W HampaBICHHOCTh XUMHUYECKMX peakiui. I[Ipumenenue
3aKOHOB TEPMOJMHAMUKH K KUBBIM OpraHU3MaM.

8. Xumunueckas kuHeTMKa. CKOpOCTh M KOHCTaHTa CKOPOCTH
XUMHUYECKON peakiuu. VX 3aBUCUMOCTh OT pa3iIM4yHbIX (HaKTOPOB.
VYpaBHenue AppeHuyca. JHeprus aktupaiuu. OnpeneneHue dHEpruu
aKTHBAIUU.

9. MonekyIapHOCTb U NOPSAOK peakluu. JIEMEHTapHbIE MPOLECCHI.
KuneTnueckue ypaBHEHHs peakuii IEPBOTO U BTOPOIO MOPSAKOB.

10. Karanus u ero 3HaueHue. OCHOBHbIE IPUHIMIIBI KaTanu3a (y4acTue
KaTaJn3aTopa B XUMHYECKON peakl, CHUKEHHUE YHEPIUH aKTHBALUU
U U30MpaTenbHOCTD ACUCTBUS). [ OMOT€HHBIN U reTepOreHHbIN KaTalus.
depMEHTATUBHBIN  KaTaou3, €ro OCOOCHHOCTHM W 3HA4YCHHE B
OMOJOTUYECKHX MPOIeccax.

11. CnoxHble peakiuu, WX Pa3HOBUIHOCTH.
peakunu. CHHTE3 OpraHM4ecKOro BEILECTBA
nercTBreM xiaopoduiuia. 3HaueHne GOTOCHHTE3A.

doTtoxumMnueckue
paCTeHI/I}IMI/I 1o

No Ol1IeHOYHBIE CPEJICTBA Kon n HaumeHoBaHue
TunoBbiec KOHTPOJIBHBIC 33aHKs U (MJIH) HHBIC MATCPHAIbI, MHANKAaTOpa
HEOOXOUMBIE IS OLIEHKH 3HAHUM, YMEHUM, HABBLIKOB M (MJIM) OIbITA KOMIICTCHIINHN
NESTENIbHOCTH, XapaKTepU3yIOX cC(hOPMHUPOBAHHOCTh KOMITETEHITUI
B IIPOLIECCE OCBOCHMSI TUCLIMILINHBI

1. 1. IIpeamer u 3amaun ¢usnueckoil xuMuu. Poib 0Te4eCTBEHHBIX N-1omnk-1
VYCHBIX B Pa3BUTHUU (DU3MUYECKON W KOJUIOMTHOW XuMmHuH. 3HaueHue | Mcmombs3yer
¢u3nyecKoil ¥  KOJUIOWJAHOW XMMHUHM B  OHWOJOTHYECKOW ¥ | OCHOBHBIC 3aKOHBI
CEIIbCKOXO35IMCTBEHHOW HAayKax. €CTECTBEHHOHAYYHBIX
2. ArperarHble COCTOSIHUSI BEILIECTBA. XapaKTEPUCTHUKA TBEPIOTO U | AUCIUIUIMH JUTSt
KUAKOro coctostHus. [lonsaTue o minaszme. peuieHus

CTaHJApTHBIX 33/1a4 B
obiractu
arpol’KOoJIOTuH,
arpoXuMHuu u
arpornoy4BOBEICHUS C
TpUMEHEHUEM
uH()OpPMAITOHHO-
KOMMYHHKAIHOHHBIX
TEXHOJIOTUH
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12. Xumnueckoe paBHOBecue. JIMHAMUUYECKUU XapaKTep pPaBHOBECHS.
3akoH nedcTByromux macc. KoHCTaHTa XMMHYECKOTO paBHOBECHUS, €€
cBs3b ¢ moteHuuanioM ['mb6ca. CMenieHne XMMUYECKOTr0 paBHOBECHS,
npunuun Jle-Illarense.

13. PactBopbl. CriocoOBI BEIpaXKEHHUSI COCTaBa pacTBOPOB. Dusndueckas
U XUMUYECKas TEOPUH pacTBOPOB.

14. KonnuraTuBHbIE CBOMCTBA pacTBOPOB. 3akoHbI Payis. [lonmxenue
JABJICHUs HACBIUIEHHOTO Ilapa pacTBOPUTENS HAJIl PaCTBOPOM.
Kpuockonus. 90ymmockonusl.

15. Ocmoc. OcMoTHYECKOE AaBICHUE Pa30aBICHHBIX PACTBOPOB. 3aKOH
Bant-T'odda. buonoruueckue mporeccs 1 0cMoc.

16. Teopust IMEKTPOIUTUUECKON TUCCOIUAIMU AppeHuyca. PacTBopsl
DIIEKTPOJIUTOB U HE-3IEKTPOIUTOB. Crabble U CHIIBHBIE DJIEKTPOIUTHI.
IIpoueccl  combBaramuu  (ruaparanuu). CreneHb MW KOHCTaHTa
JUCCOIMAIIMY, UX 3aBUCUMOCTb OT KOHIIEHTPALIMHU U TEMIIEPATYPBHI.

17. Teopusi CHIIBHBIX JIEKTpoUTOB Jlebast ' XrtoKkens. AKTUBHOCTb,
KO3 QHUIIMEHT aKTUBHOCTH, MOHHAS CHJIA PacTBOPA.

18. IIpumennmocth 3akoHOB Paymst um Bant-I'odhda k pacrtBopam
ANeKTPOoIUTOB. VI30TOHNUECKUH KO3 (DUITHEHT.

19. Bona. HoHHOe mnpousBeleHHE BOAbI, €ro 3aBUCUMOCTH OT
TeMneparypbl. BogoponaHblii ¥ TMIpOKCHIbHBIM mNokazarenu (pH u
pOH). KonnuectBeHHOE  OMpeAeeHUE  KHUCIOTHOCTH  BOJHBIX
pactBopoB. ITonarue pH u pK. Boruncnenne pH cuiabHBIX U Ci1aObIX
KHUCJIOT, OCHOBaHUM U TUAPOJIU3YIOMIUXCS COJICH.

20. BydepHble CUCTEMBI, UX COCTaB U MEeXaHU3M JelicTBus. Pacuer pH
Oydepubix cucteM. bydepHas eMKOCTh, BIMSHUE Ha HEE Pa3IMYHBIX
dakropoB. buonornyeckoe 3HaueHUE Oy(HEPHBIX CUCTEM.

21. DnekTpuyeckass  MPOBOJUMOCTb  PAaCTBOPOB  BJIEKTPOJUTOB.
[IpoBomHMKM HEPBOrO W BTOPOTO pOAA. Y AEIbHAs JJIEKTpUYECKas
IPOBOAMMOCTB;  3aBHCUMOCTh  OT  pa30aBineHus.  MounsgpHas
DJIEKTpUYECcKass MPOBOAMMOCTh. 3akoH paszbaBieHus OcTBaibaa.
[logBUAKHOCTH HOHOB, CKOpPOCTb UX JBWXKEHHs. IIpakTtnueckoe
MPUMEHEHHE TPOBOJIMMOCTH.

22. JIBOMHON D3JIGKTPUYECKUH CJIOW W €ro CTPOEHHUE. OJIEKTPOJbl
nepBoro u BTOporo poja. CTaHAApTHBIA 3JEKTPOAHBIA MOTEHILIHAIL.
Vpasuenue Hepncrta. MHOMkaTtopHble, CTaHAAPTHBIE W AJIEKTPOIBI
cpaBHeHHUs. [loTeHIIMOMETpHUYECKOE ONIPEIETIEHHE HOHOB B pacTBOpax.
23. lNanpBannueckue dSnaeMeHTBl. OOpaTtuMple W HEOOpaTUMBbIS
anemeHThl. DJIC ranpbBaHMuecKUX 31eMEHTOB. KoOHIEHTpallMOHHbIE
3JIEMEHTHI.

24. TIoBepXHOCTHBIE SIBIICHUS Ha TpaHHIe pasznena ¢as. Axcopbuus u
abcopOuusa. IloBepxHocTHas sHeprus. Pusnyeckas U XUMHUYECKas
ancopbuus. M3orepmbl agcopOruu. AacopOuust U ee OHOIOrHYecKoe
3HAYEHHUE.

25. AncopOuus Ha rpaHuUIle «TBEPOe TeNO - Ta3». Teopuu aacopOuuy,
ypaBHeHue Jlenrmiopa u @peitHmxa.

26. AncopOuust Ha TpaHULIE «TBEPOE TEJIO0 — pacTBOP». MoJeKynsipHas
u oOmenHas ancop6uusi. Mouutel. [loBepXHOCTHO-aKTHBHBIE U
MIOBEPXHOCTHO-HEAKTUBHBIC BellecTBa. [[0OBEpXHOCTHOE HATSKEHUE U
cmauuBaHue. Ponb agcopOunu B MpUpoe U TEXHUKE.

27. OO0mas XapakTepuCcTUKa AUCHEPCHBIX cucteM. Mx kimaccudukanus
Y pacpoCTpPaHEHUE B IPUPOJE.
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28. OO0mras XxapakTepUCTHKA KOJUTOUTHBIX CHCTeM. MeTOoIbl TTOJTydeHUS
KOJUIOUTHBIX CUCTEM.

29. MunennsipHas TeOpUsi CTPOCHUS KOJJTOMIHON YaCTHUIIBI.

30. MoJiekyJIIpHO-KUHETUYECKUE CBOMCTBA KOJUIOUIHBIX CHCTEM.
BbpoynoBckoe nBuxenue. Ocmotrudeckoe aaBiaeHue. CeauMeHTaIus.
Bsskocts.

31. OuncTka  KOJUIOMAHBIX  PAacTBOPOB METOJaMHU nyaau3a,
yIbTpadUIbTPAIIUH, STICKTPOANATN3A U IIEKTPOYIbTPaAdUIBTPAIIUH.
32. OnTuyeckre CBOMCTBAa KOJUIOMAHBIX cucTeM. (CBeTopaccesHue.
Oddext Tunmans. YIbTpaMUKPOCKOTMYECKUE U HEe(DETOMETPHIESCKUE
UCCIIEI0BaHUSI.

33. DNEKTPOKMHETUYECKUE SIBJICHUSI KOJUIOMAHBIX cHCTeM. [[3eTTa-
MOTEHIUA.

34. KuHeTndeckas v arperaTuBHas yCTOMYMBOCTD KOJUIOUTHBIX CUCTEM.
Koarynsnust u dakropsl, ee Bbi3pBatone. [Ipasuna Llynbue-Tapau.
[Topor xoarymsuuu. Bsammnas xkoarymsiiusa. CrapeHwe 305edl u
nenTu3anus. 3alluTHOE JCWCTBUE MOJEKYISIPHBIX aAcOpOUPYIOIMUX
CJIOEB.

35. Xapakrepuctuka pactBopoB BMC. Dnekrpuueckue, MOJIEKYISpHO-
KMHETUYECKME M  ONTHUYECKHMe  cBoicTBa  pactBopoB  BMC.
WzosnexTpuyeckass Touka. Bsskocts. HaOyxanue. BricamuBanme.
Koanepsanus. O6patumocts BMC.

36. O6mas xapakTepUCTUKAa MUKPOTETEPOT€HHBIX CUCTEM. A3PO30IIH,
CYCHEH3HH, SMYJIbCUH, IIEHBI.

[IIkana u KpUTEpUU OIICHUBAHUS OTBETA 00YUAIOMIErOCs MPECTaBICHBI B TAOIHUIIE.

Ilkana Kpurepun oueHnBanus
BCECTOPOHHEE, CHCTEMaTH4Yeckoe M TJIyOOKOe 3HaHHE MPOrpaMMHOTO
Onenka 5 MaTepuanga, YCBOEGHHE OCHOBHOM U  JOIOJHUTENbHON JIMTEpaTyphl,
(OTIIMYHO) PEKOMEHJIOBAHHOM TPOrpaMMOM JAUCUUIUIUHBI, TPABUIBHOE pEUICHUE
3aJ1a4H.
MOJIHOE  3HaHWE TMPOTrPaMMHOIO  MaTepuana, YCBOCHHE
Onenka 4 JUTEpaTyphl, PEKOMEHJOBAaHHOU B ITporpaMMme, HAIMYUE MaJIO3HAYUTENbHbIX
(xopor11o) OomMOOK B pEUICHUH 3aJauyd, WM HEIOCTaTOYHO IIOJIHOE PACKPBITUE
CoJIep’KaHue BOIIPOCa.
Ouerka 3 3HaHHE OCHOBHOT'O IMPOrPaMMHOI0 MaTepuaja B MHUHHUMaJIbHOM 00beMe,
MIOTPEIIHOCTH HENMPUHLMIINAIBHOIO XapaKkTepa B OTBETE Ha 3K3aMEHE U B
(YZIOBIETBOPUTEIHHO)
pEIICHUH 3aJauH.
Onenka 2 npobenasl B 3HAHMAX ~ OCHOBHOTO  NIPOTPaMMHOTO  MaTepHana,

(HEeYIOBJIETBOPUTEILHO)

IMPUHIHUIINAJIbHBIC OIIHOKU ITIpr OTBCTEC Ha BOIMMPOCEHI M B PCIHICHUH 3a1a4H.

4.2.2. DK3aMeH

DK3aMeH He NMPeAyCMOTPEH Y4eOHBIM IJIaHOM

4.2.3. KypcoBas pabota / KypcoBOil TpOEKT

Kypcoas pabota / KypcoBO# MpOEKT HE MTPEAYCMOTPEHBI YICOHBIM TIJIAHOM

30




JHUCT PETHCTPALIAH H3IMEHEHWI

Howmep Homepa nucron — Hara srece-
HIMEeHe- s OcHoBanHe JU1% BHECSHHA HIMCHEHHIH TNoanwce E $posua HHE HiMeHe-
aus [PAMCHCHHLIY HOBBIX |AHHYAHPOBAHHEIX ol HHA
P fA—rs —_ —_— ﬂ@[ﬂ‘ﬂﬂ%ﬁ_q'ﬂlwﬁdéfﬂ?@? e 23 085 . A ﬁé:"j 4%#1(4::_‘:-? 6 04 e
Ly
23

31



32



