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1

IInanupyemsie pe3yjbTaTbl 00y4eHHs 10 JUCHHUILINHE,

COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OIIOIT

1.1.

He.]'lb H 3aJa4YH1 JUCHUIIJIMHbI

bakanaBp mo HampasneHuto moaroToBku 35.03.07 TexHosorwsi MpOM3BOJCTBA W TEPEPabOTKH
CEeNbCKOXO03SHCTBEHHOM MPOAYKIUHU J0JDKEH OBITh MOJATOTOBJIEH K PEIICHHUIO 3a7a4 MpoQecCuoHaIbHON
NEeSITeIbHOCTH CIIEAYIOIINX TUIIOB: MPOU3BOICTBEHHO-TEXHOJOTHUYECKOM.

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

IUISL IOCNIEAYIOIIEl OArOTOBKH OakaaBpa, CIIOCOOHOTO K A(P(PEKTUBHOMY PEIICHUIO MPAKTUYECKUX 3a/1a4
CEIbCKOXO035HCTBEHHOT0 MTPOM3BOCTBA, @ TAKXKE CIIOCOOCTBYIONIMX JaTbHEHIIEMY Pa3BUTHIO TUYHOCTH.

3agauu TMCHMILIHHBI:

— U3YYUTHh 3aKOHOMEPHOCTU (PU3MKO-XUMHUYECKUX MPOLIECCOB, MPOUCXOMAAIINX B IMOYBE M JKUBBIX

OpraHu3Max;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS;

— O3HAKOMMUTBCSA C anmaparypoi U MeTrojaMu (U3MYecKO-XUMUYECKOTO HCCIIETOBaHMS, UCIIONIb3Y-

€MBIX JJIsl aHaJIM3a TIOYB U Ka4eCTBa CEJIbCKOXO035MCTBEHHON MTPOIYKLIUH;
— OBJIQZIETh METO/IaMU pelIeHusl (PU3NKO-XMMHUYECKUX 3aau.

1.2.

KOMI’[eTeHIII/II/I N HHAUKATOPBI UX JOCTHKEHM I

OIIK-1. Criocob6eH pemniaTh TUTIOBBIC 3a7a9u MPOGECCUOHATHHOM IEATETLHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MAaTCMATUYCCKUX, CCTCCTBCHHOHAYYHBIX U O6H.I€Hp0(1)eCCI/IOHa.HBHBIX JUCHUIIIINH C
MpUMEHEHHEM WH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Kon u HaumeHnoBanue ®opmupyemsie 3YH
HUHAWKATOpa NOCTUKCHUA
KOMIICTEHIIUU 3HaHUS yMEHUs HaBBIKU
OOyuaroruiicst  oypkeH | OOydaronwiicss  moibkeH | OOydaromuiicst  J10J1-
3HATh: €Tb: KEH BJIAJICTh:
NJI-1ork-1 M
OCHOBHBIE 3aKOHBI €CTE€- | UCMOJIb30BaTh OCHOBHBIE | HABBIKAMM
Hcnonb3yeT OCHOBHBIE
CTBCHHOHAYUYHBIX TUCIH- | 3aKOHBI W TIOHATHS €CTe- | IPOBEIEHUsT  (PU3UKO-
3aKOHBl ~ €CTECTBEHHO- .
IUIMH, SIBJIEHHA M MPO- | CTBEHHOHAYYHBIX JHUCLHU- | XUMUYECKHX METOJO0B
Hay4HbIX  JAUCIUIUINH o
A — [[ECCOB, B TOM UYHCIIC | IUIMH B TPO(ECCHOHATb- | HCCIEAOBAHUN TOYB U
MPOLIECCHl  00pa30BaHUs | HOM JESITEILHOCTH C TPHU- | CETbCKOXO3SMCTBEHHOMN
JapTHBIX 3a7a4 B 00ma- o
pacTBOpOB, MX CBOMCTBA | MEHEHMEM HMH()OPMALMOH- | IPOAYKIIMH —
CTU TPOM3BOJICTBA, Iie-
U OCOOEHHOCTH IIPOTe- | HO-KOMMYHHMKAIIMOHHBIX (51.0.37-H.1)
pepaboOTKN U XpaHEHUS . .
o . | KalOIMX B HUX PCaKLUMH; | TCXHOJIOTHH,  ONPECNCIATh
CEJIbCKOXO035MCTBEHHON
IIOBEPXHOCTHBIC SBJICHUS | CYIIHOCTb (unsuxo-
MPOAYKLIIMH C TIpUMe- .
M CBOHCTBA IIOBEPXHOCT- | XUMHUYCCKUX  IMPOLECCOB,
HeHHeM uHpOpMaIu-
OHHO HBIX CJIOCB; YCJIOBHS Cy- | IPOMCXOJAIINX B TIOYBE U
IIECTBOBAHMS  JMCIIEPC- | PACTEHUM;  HCIOIb30BATh
KOMMYHHKAIIMOHHBIX .
TexHONOLi HBIX CHUCTeM U (HaKTOpOB, | CBOUCTBA XUMHUYECKUX
BIMSIOIIMX Ha YCTONYM- | BEMIECTB B J1a0OpaTopHOM
BOCTh TaKMX CHCTEM — |H IPOU3BOICTBEHHOM

(b1.0.37-3.1)

npaktuke — (b1.0.37-Y.1)

2 Mecto nucuumianHbl B ctpykrype OITOII

JuctummHaa «XuMus (u3ndeckass U KOJUIOMIHAS» OTHOCUTCS K 00s3aTeNbHON 4acTH OCHOBHOM
npodecCuoHaIBHONU 00pa30BaTEIbHON MPOTPaMMEBI OaKaiaBpHuaTa.




3 O0béM IMCcUMIVIMHBI M BUABI Y4eOHO# padoThl

OO0BeM AUCHUINIMHEI cocTaBigeT 3 3adeTHbIX equHuIbl (3ET), 108 akagemuueckux daca (majee
yacoB). [lucuumninuna uzyyaercs:

— ouHas (opma oOydeHus B 3 ceMecTpe;

— 3ao4Has ¢opMa Ha 2 Kypce.

3.1 Pacnpenenenune oobeMa JUCHUNIMHBI 10 BUIAM Y4eOHOI padoThI

KonnuecTBo yacoB
Bun yuebnoit paboTbl oudHas Gopma 3ao4Has popma
o0y4YeHHS o0y4yeHHs

KounrakTHasi pabora (Bcero), 4 14

B TOM 4HCJIe MPAKTHYeCKas MOJIT0TOBKA

Jlexmuu (JI) 14 6
JlaGopatopusbie 3ansartus (JI3) 28 8
[Ipaktrueckue 3ansatus (113) - -
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 66 90
KonTpoJs - 4
HTtoro 108 108

3.2 PacnpenesieHne y4eO0HOI0 BpeMeHH 10 pa3aejiaM u TeMaM

Ounas popma o0yueHust

B TOM YHUCIIC
KOHTAaKTHas pa60Ta é
No Bcero &
HaI/IMCHOBaHI/IC PasaciioB U TCM =
TEMBI JacoB CP as)
JI JI3 I13 S
=
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 TEPMOXUMUS 11 1 4 - 6 X
1.4. | XumMnueckas KHUHETHUKA U KaTaInu3 12 2 4 - 6 X
1.5. | PacTBOpBI 2JIEKTPOIUTOB M HEDJICKTPOJIUTOB 10 2 2 — 6 X
1.6. | DAEKTPOXUMHUUYECKHE MPOIECCHI 10 2 2 — 6 X
Paznen 2. Kommonanas xuMuns
2.1. | TloBepxHOCTHBIE SIBJICHH. ACOPOIIHS 12 2 4 — 6 X
Kommonauelie cucTeMbl 1 METOIBI OJIYYECHUS JTHO-
2.2. 8 A v 9 1 2 - | 6| x
(hOOHBIX KOJUTOMIOB
Y CTONYMBOCTE U KOATYJISIUSA JIMO(DOOHBIX KOJIIOU-
2.3. Y b 9 1 2 - | 6| x
JIOB
2.4. | MuKpoOreTeporeHHble CUCTEMBI 7 1 - - 6 X
PacTBOpEI BEICOKOMOJIEKYIISIPHBIX COSTMHEHUH
2.5. p yp a 11 1 41 - | 6] «x
(pactBopel BMC)

KonTponb X X X X X X
HToro 108 14 28 66
3aounas popma 00yYeHUs
Ne Bcero B TOM YHCIIE o = o

HanmenoBaunue pa3aciia U TEMBIL Y O &
TEMBI 4yacoB KOHTaKTHas pa60Ta |




CpP
JI JI3 | 113
Paznen 1. ®usnueckas XumMus
1.1 | Beenenune 8 - - - 8 X
1.2 | ArperatHbie COCTOSIHUS BEIIECTBA 8 - — - 8 X
1.3 | Xumuueckas TEpMOAMHAMHUKA U TEPMOXUMHUS 9 1 - - 8 X
1.4 | XuMnueckasi KHHETHKA U KaTalu3 11 1 2 - 8 X
1.5 | PacTBOpBHI 2IEKTPOTUTOB U HEIJIEKTPOJIUTOB 10 1 1 - 8 X
1.6 | DIeKTpOXUMUYECKHE MPOLIECCHI 9 - 1 - 8 X
Paznen 2. Kommonanas xumMus
2.1 | IloBepXHOCTHBIE SIBICHUS. AICOPOIHS 9 1 - - 8 X
Komnnonansie cucteMbl 1 METO/TBI MOTYYESHHUS
2.2 A AR HOIA 11 1| 2] -] 8 X
110()OOHBIX KOJUIOHJIOB
Y CTOWYUBOCTD U KOATYIISIIIHS THO(POOHBIX KOJIJIO-
2.3 i ¢ 9 1 | -] - 8 X
UJI0B
2.4 | MukporereporeHHble CHCTEMBI 9 - - - 9 X
PacTBOpBI BBICOKOMOJIEKYJISIPHBIX COETMHEHUN
2.5 P YIp A m | - |21]-109 X
(pactBopel BMC)
KonTposb 4 X X X X 4
OO6mmas TpyA0eMKOCTh 108 6 8 - 90 4
4 CTpyKTypa U coaep:kaHMe TUCHUIUIHHBI, BKIOYA0IIee MPAKTHYECKYIO OATO0TOBKY

[IpakTHyeckast MOATOTOBKA MPH peau3alii y4eOHBIX MPEAMETOB, KypCOB, AMCUUIUIUH (MOIY-
Jiel) OpraHu3yeTcs MyTeM MPOBEACHUS MPAKTHUYECKUX 3aHSATHH, MPAKTUKYMOB, JIAOOPAaTOPHBIX padOT U
MHBIX aHAJOTHYHBIX BUIOB YU4EOHOM NEATENbHOCTH, NPEAYCMATPUBAIOIINX YUaCTHE 00yJaroIuXcs B BbI-
MTOJTHEHUH OTJEIBHBIX AJIEMEHTOB paloT, CBSI3aHHBIX C OyayImiel mpodecCHOHAIbHON e TETHhHOCTBIO.

HpaKTI/I‘IeCKaSI IIOATOTOBKA MOXKECT BKJIKOYATH B C€651 OTACIIbHBIC 3aHATHUSA JICKHUOHHOT'O THUIIA, KO-
TOpBIC TIPEAYCMATPUBAIOT Tepenady ydeOHoH mHbopMaruu oOydaronmmcs, He0OOX0IUMON ISl TOCIe-
JYIOLIETO BBIMOJIHEHUS paboT, CBA3aHHBIX ¢ OyayIiel mpodeccnoHanbHOM AesTeTbHOCTHIO.

PexomenayeMbIii 00beM MPaKTUUECKOW TOJATOTOBKH (B MPOIEHTAaX OT KOJIMYECTBA YacOB KOH-
TaKTHOU pa0OThI) I MUCIHUILINH, PEATH3YIOIINX:

- yauBepcanbhble komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;
- npoeccuonansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Conep:xkanue TUCHUNIMHBI

Pasznea 1. ®Puznyeckas XuMus
1.1 BBenenune

Bo3HukHOBeHHE (PU3WUYECKOW M KOJUIOMJIHOW XMMHH KaK CaMOCTOSTENbHBIX JUCIHUIUIMH. M.
B. JIOMOHOCOB — OCHOBOTOJOXHUK (PU3UYECKOW XUMHUHU. POIIb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHH
dbuzmveckoit u KoyutonaHoU xuMuu. [IpeameT dhuzndeckoi 1 KOJTOMIHONW XUMUHU. 3HaUeHue (pu3nyeckomn
Y KOJUTOUTHOW XUMUM B OMOJIOTHYECKOHN U CEeThCKOXO03HCTBEHHOM HayKaX.

1.2 ArperaTHble COCTOSIHMSI BellleCTBa

CocrosiHust BemiecTBa: razoo0Opa3Hoe, JKUIKOE, TBepJoe, IazMa. ['a3000pa3HOE COCTOSHUE.
3aKOHbI HMJCATBHBIX Ta30B. YPAaBHEHUWE COCTOSIHUS HJCAJbHOIO Tra3a, KUHETUYECKas TEOopHsl Tra3oB
PeanbHrble ra3ebl.




1.3 Xumuyeckasi TepMOANHAMHUKA U TEPMOXMMHA

Kraccuueckast u ctaTucTudeckas TepmoanHamMuka. CucTemMa u BHEHIHSs cpena. DHeprusi. Pabora
U TEIUIOTa Kak cnocoObl mepenaun sHeprun. DyHkums coctosHus. Ilapamerpsl cocrosHus. Peakuuu
obOpazoBanus. TermoBoit 3QPeKT XUMUIECKON peakiuu. DHTAIbNH. 3aKoH ['ecca U CIIeCTBUS U3 HETO.
Bropoe Hauano tepMonuHamMuKHU. TpeTbe Havano TepMoarHaMuku. CBOOOHAS YHEPTHUS M HAIPaBJICHUE
XUMHYECKUX PEAKIUM.

1.4 XuMnueckas KHHETHKA U KATAJIN3

CKopoCcTh XUMHYECKMX peakuuil. CpeaHsis U MIHOBEHHAas CKOPOCTh XUMHYECKOW pEaKIIH.
KoHcTanTa CKOpOCTM XHMMHUYECKOW peakiuu. BiusHMe KOHUEHTpAllMM Ha CKOPOCTh pPEakKIu.
Omnpenenenne KOHCTAHT CKOPOCTEN peakluuid. BiusHue TemnepaTypsl Ha CKOPOCTh pEakluu. Y paBHEHHE
Appenunyca. DHeprusi aktupaiuu. Katanus v ero 3HayeHue B COBPEMEHHOW XUMHUYECKOW TEXHOJOTHH U
Ounonorndeckux mpoieccax. Kiaccupukamnusi KaTaIuTUYECKUX MporieccoB. DepMEeHTATUBHBIN KaTallu3,
€ro O0coOeHHOCTH M 3HayeHHWe B Ouosornyeckux rmpoueccax. DoToxuMUUeckre peakiuu.
@DOTOXMMUYECKUE, TEMHOBBIE W paJHAllMOHHO-XUMHUYECKHe peaknuu. CKOpocTh (POTOXUMUYECKUX
peaknuii. CUHTE3 OpPraHWYECKOTO BEIIECTBA PACTCHHSIMU TOJ JEHWCTBHEM XJopoduiuia Kak
ceHcuOmnu3aTopa. 3HadeHHe (HOTOCHHTE3a. XHUMHYECKOE paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, yCcTOMUYMBOE, XMMHUYECKOE pPABHOBECHE U HM3MEHEHHE TEPMOJUHAMUYECKHX (YHKIUH.
JInHaMU4YeCcKUil XapakTep paBHOBeCHs. BinsHME BHEIIHMX YCIOBUM Ha paBHOBecue, npuHuun Jle-
[larenpe. 3akoH AeHCTBYIOUX Macc. KOHCTaHTa XMMHUYECKOTO paBHOBECHUS U CBSI3b €€ C U3MEHEHUEM
CBOOOTHOM 3HEPTUH.

1.5 PacTBOpBI 2JIEKTPOJIUTOB U HEIIEKTPOJIUTOB

Paz0aBnennsie pactBopbl. KosumdratuBhbele cBoiicTBa pacTBOpoB. [loHmkeHHMe aBieHUS
HACBILIEHHOTO Mapa pacTBOPUTENS Hal pacTBopoM. TemmepaTypa 3amep3aHusi pa30aBiIeHHBIX PaCTBOPOB.
Kpunockonus. 3akonsl Paynsa. TemnepaTypa kurmeHHs pa30aBICHHBIX PacTBOPOB. DOYIITHOCKOMHSL.
OcMmoc. OcMmoTHveckoe maBieHUE pa30aBiIeHHBIX pacTBOpoB. 3akoH Bant T'odda. buomormueckue
mpoueccel U ocMoc. BO3HMKHOBEHME HMOHOB B pacTBopax. llpomeccsl cosbBartauuu (rugparanun).
Pa3Butne Teopuu CHIBHBIX AIEKTPOJUTOB B padorax Jlebas m Xiokkemns. AKTUBHOCTh, KO3 HUIIMEHT
aKTUBHOCTH, MOHHAs cuja pacTBopa. Pa3BuTue MOHATUS KUCIOTHI M OcHOBaHus. Teopus bpeHcrena,
KHCIIOTHO-OCHOBHBIE mMapbl. Cuila KUCIOT U ocHoBaHUil. KonnyecTBeHHOE ompezeneHue KUCIOTHOCTH
BoiHBIX pacTtBopoB. Ilonstue pH u pK. Pacuer pH kucnbix u menounsix pactBopoB. bydepnbie
CHUCTEMBI, IX COCTaB M MexaHu3M jeiicTBusa. Pacuer pH OydepHbix cucrem. bydepHas eMKoCTh, BIUSHUC
Ha Hee pa3IMyHbIX (DaKTOPOB. DJIEKTPUUECKasi MPOBOAMMOCTb PACTBOPOB AIEKTPOIUTOB. IIpoBOIHMKH
MepBOTO M BTOpOro poja. IlpumeHeHne 3akoHa NEHWCTBYIOIMMUX MAacC, K CIa0bIM 3JIEKTPOJIUTaM. 3aKOH
pa3baBnenns OctBanbaa. IloABMKHOCTE HMOHOB. MeTOIBI M METOJUKU HCCIEAOBAaHHUS (PU3UKO-
XUMHUYECKUX CBOWCTB pacTBOpoB. OmpenerneHre CTENEHU U KOHCTAHTHl JUCCOLHUAIUMU  CIa0bIX
anekTposnToB. Konaykromerpudyeckoe TUTpoBaHue. [IpuMeHEHHE 3JIEKTPUYECKON MPOBOJUMOCTU IS
OTIpe/ieNICHUs BIa’KHOCTH CEIbCKOXO03HCTBEHHBIX MPOAYKTOB, THHAMUKU COJIEBOTO peXUMa IOYB.

1.6 D1exkTpoXHMHYECKHE NPOLECCHI

JIBOIHOM SNEKTpUYECKUN CIIOM W ero cTpoeHue. [ampBaHmueckue snemMeHTh. OOpaTHMble U
HeoOpaTuMble 37eMeHTHl. YpaBHeHue HepHcra. Dnextpomnsie moreHimansl u DJ[C raabBaHUYECKUX
3JeMeHTOB. HopmanbpHbI  (CTaHAAPTHBIM) MOTEHIMAA. BoIopoaHblid 3JIEKTpOA. DIIEKTPOIbI
WHJIMKATOpHbIE (M3MEPUTENIbHBIC) U BCIIOMOTraTeIbHbIe (CpaBHEHUS). VI3MepeHue 3JIeKTPOABUKYIIUX CUJI.
[ToTennmomeTpudeckoe ompeaeracHue HOHOB B pacTBopax. J(uddy3monHsie morteHmanbl. MeToabl
yctpaneHus: Tu(GPy3MOHHBIX MOTEHIHATOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC JJIEKTPOIbI U IICTH.
OKuCIUTENbHO-BOCCTAHOBUTENIbHBIM MOTEHIUAN MOYB; €ro u3mepeHue. [loTeHImoMeTpuueckuii MeTo
ompenenenuss pH. CrexnsHHBIM 31ekTpoy ¢ BogopoaHoi  ¢ynkuumeil. [loTeHumomerpuyeckoe
tuTpoBanue. OrMpeneieHne OKHCIUTEIbHO-BOCCTAHOBUTEIPHOTO TOTEHIMAA B  OHWOJOTHYECKUX
CHCTEeMaXx.



Pasznen 2. Kosstonanas xumus
2.1 [loBepxXHOCTHBIE SIBJIEHUSI. ATCOPOLMS

Nzotepmbl ancopOuuu. @usndeckas 1 XuMU4eckas aacopOuus. AacopOuus Ha rpaHUIEe TBEpAOe
Teno — ra3. Teopus ancopOunu, YpaBaenue Jlearmropa u @peitnaymxa. AncopOiys Ha TpaHUIIE TBEPIOE
Teno — pactBop. OpueHTauus IUQUIBHBIX MOJEKYJI Ha IOBEPXHOCTH ajcopOeHTa. AncopOums
anekTpoauToB. IlpaBuna ®asuca — IleckoBa. OOMeHHas ancopOuus. YpaBHeHue Hukombckoro.
AncopOrus Ha TpaHMIe pas3zesna pacTBop — ra3. [IoBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTUBHBIC
BemiecTBa. OpueHTanus MOJIEKYJ B TOBEPXHOCTHOM ciioe. YpaBHeHue [ nooca.

2.2 Kosmon/iHbIe CHCTEMBbI 1 METObI NMOJTy4eHHUs1 JTMOPOOHBIX KOJIT0H/I0B

OO0mmasi XxapakTepuCTHKa KOJUIOMIHBIX CHCTEM M HMX POJIb OMOJOTHYECKHX OOBEKTaX, MOYBaX.
MeTtoasl omydeHus: TM0(GOOHBIX KOJIOUIOB € MOMOIIBI0 KOHICHCAIIMU, MEXaHUYECKOTO pa3apooieHus,
AIEKTPUUYECKOTO PACIIbUICHHUS, YIBTPA3BYKa U MENTU3aluU. MONEKYIIpHO-KUHETUUECKUE, ONTHYECKUE U
ANEKTPUYECKUE CBOMCTBA JMOPOOHBIX KOJIOMIOB. bpoyHOBckoe aBrkeHne. OCMOTHYECKOE J1aBlICHUE.
CemumenTtanusi. Bs3kocTh. OYNCTKA KOJJIOMTHBIX PACTBOPOB METOAAMH TUANH3a, YIbTpaQUIbTpaIi,
AJICKTPOINAIN3a U dJeKTpoynbTpaduinbTpanuu. CBeropaccesuue. Db dext Tunnans u ypaBaenue Pames.
MeTobl 1 METOIUKH UCCIICOBaHUS (PHU3UKO-XUMHUIECKUX CBOMCTB KOJIJIOUTHBIX CHCTEM.

2.3 YcToiunBOCTh M KOATYJIALMS JHOPOOHBIX KOJIJIOUI0B

Kunernueckas u arperatuBHas ycroitunBocTh. Koarymsuus. JlelictBue snektponutos. [IpaBuiio
[Iynpma — Tapau. CoBMECTHOE AEMCTBHE SJIEKTPOJUTOB MpH Koaryianuu. Koarynsius v a3eTTa-
noteHuuan. Teopust koarymsiuuu saektponutamu. Kuneruka koarymsiuud. CrapeHue 305ed U
MenTu3anus. 3aluTHOE ICUCTBUE MOJICKYJIIPHBIX aICOPOUPYIOIINX CIIOCB.

2.4 MukporeTreporeHHbie CHCTeMbI
Cycnienzuu. Omynbeuu. Ob6patuMocTs $a3. IMynbraropsl. [lensr. Aspozonu.
2.5 PacTBOpBI BBICOKOMOJICKYJISIPHBIX coequHeHui (pacTtBopsl BMC)

O6mas xapakrepuctuka pactBopoB BMC u ux posib B OMoJIOrH4ecKkux o0beKkTax, mousax. Cormo-
cTaBJieHHE JTMOPOOHBIX KOJIOUA0B U pacTBopoB BMC. DrnekTpuueckue, MOJIEKYJIIPHO-KUHETUYECKHE U
onTH4eckue coiictBa pactBopoB BMC. 3apsin wactunbl. M3o3nekTprudeckas Touka. MemMOpaHHOE paB-
HoBecHe. Bsaskocts. OcmoTnueckoe naBneHue. CBeTopaccessHue U noriomienne ceera. Habyxanwue u pac-
tBOopenne BMC. Crenensr HaOyxaHust U ckopocTh Habyxanus. @axroper HaOyxanwus. ['enmu. Ctyanu. Ilo-
JIYKOJIJIOUBI. MGTOI[BI 1 METOJUKHU HUCCIICAOBAHUA q)HBI/IKO-XI/IMI/I‘ICCKI/IX CBOICTB BBICOKOMOJICKYJISIPHBIX
COETUHEHUN.

4.2 Conepxanue JeKIuit

Ounas popma o0yueHust
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BBenenne. Bo3HukHOBeHHE (DM3NYECKON M KOJJIOMIAHON XMMHUHU KaK CaMOCTOS-
TEeNBHBIX IUCHMILTMH. [Ipeamer ¢usnueckoil U KOJJIOMJIHOW XUMUU. 3HAYCHUE
(bu3MUECKO M KOJUIOMJIHON XUMUU B OMOJOTHYECKON M CEbCKOXO3SICTBEHHOMN
HayKax.
1. XuMu4yeckass TepMOAMHAMUKA U Tepmoxumusi. Kinaccuueckass u cratuctuye- | 2 +

ckas TepMoaumHamMuka. CucrteMa W BHEIIHSS cpena. DHeprus. Pabora u temiora
KaK crocoObl nepenaun >Hepruu. OyHkuus coctosHus. [lapamerpsl cOCTOSHUS.
Peaknun oOpazoBanus. TemioBoi 3(ppeKkT XUMHUYECKOW peakiuu. IHTATBIHUSA.
3axon ['ecca v cleCTBUS U3 HETO.




Xumuyeckass KHHeTHKA U KaTaiau3. CKOpocTh XUMHUECKUX peakiuil. CpenHss
U MTHOBEHHasi CKOPOCTh XMMHUYECKON peakiuu. KoHCTaHTa CKOpOCTH XMMHYE-
CKOHl peakuuu. BnusHue KOHIEHTpaluuu Ha CKOpOCTh peakuuil. OmnpeneneHue
KOHCTaHT CKOpPOCTEH peakuuil. BiusiHue temmepaTypbl Ha CKOPOCTh PEAKIUU.
VYpaBHenue Appenuyca. DHeprus akTuBauuu. Katanus u ero 3HaueHue B COBpe-
MEHHOW XMMHUYECKON TEXHOJOTHH W Omojiormueckux mnporeccax. Kiaccuduka-
U KaTAIMTHYECKUX TporeccoB. DepMeHTaTUBHBIN KaTalu3, ero 0cOOEHHOCTH
U 3Ha4YeHHe B OMOJIOTMYECKUX Mpolieccax. XUMHYECKOoe paBHOBecue. PaBHoBec-
HO€ cocTosiHuE. VICTUHHOE, yCTONYMBOE, XMMUUECKOE PAaBHOBECUE U M3MEHEHHE
TepMoAMHAMUYECKUX QyHKIHH. JInHaMudeckuii XapakTep paBHOBecHs. BiusHue
BHEIIHUX YCJIOBUM Ha paBHOBecue, npuHuun Jle-lllaTense. 3akoH 1eHCTBYOIIMX
Macc.

PacTBOpBI 2JIEKTPOJIMTOB U HENIEKTPOJIUTOB. PazbaBneHnsie pacTBopsl. Koi-
JUTAaTUBHBIE CBOICTBa pacTBOpoB. [loHM)KeHHE NMaBiIeHMs] HACBHIIIEHHOTO Mapa
pacTBOpUTENS HaJ pacTBOpoM. Temmeparypa 3amep3aHus pa30aBIEHHBIX pac-
TBOpoB. Kpmockomms. 3akonwsr Payns. Temnepartypa kumeHus pa3z0OaBiICHHBIX
pactBopoB. D0ymmockonusi. Ocmoc. OCMOTHYECKOE JaBlieHHE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonornueckue mpouecco u ocmoc. Bo3HukHO-
BEHUE MOHOB B pactBopax. lIpomeccsl compBaTanuu (ruapartanuu). Pazsutue
TEOPHUH CHIIBHBIX AJIEKTPOJUTOB B paboTtax [lebas u XroKkkens. AKTUBHOCTh, KO-
3¢ GUIMEHT aKTUBHOCTH, HOHHAsI CHJIa PACTBOPA. DJIEKTPHUECKasi IPOBOJUMOCTD
pacTBOpoB 3eKTPOIUTOB. [IpoBogHMKHK mepBoro U Broporo poza. [Ipumenenue
3aKOHa I[eﬁCTBYIOHIHX Macc, K C.Ha6BIM SJICKTPOJIUTAM. MGTO,Z[BI 1 METOOUKU HC-
clieJoBaHMs PU3NKO-XUMUYECKUX CBOMCTB pacTBOPOB.

DJIEKTPOXMMHYeCKHe nmpouecchbl. /[BOMHON AJIEKTpUYECKUI CIION U €ro cTpoe-
Hue. ["anpBannueckue 35eMeHThl. OOpaTuMbie 1 HEOOpPATUMBIC JIEMEHTHI. Y paB-
HeHue HepHcra. Onekrponanblie noteHnuansl 1 D/]C ralbBaHUUECKUX 3JIEMEHTOB.
HopMmanbnblii (cTangapTHBIN) mOTEeHUHAT. BOAOpOAHBIN 31EKTPOa. DIEKTPObI
MHJUKAaTOpHBIE (M3MEPUTENbHBIE) U BCIIOMOTaTeNlbHbIE (CpaBHEHMSI). M3mepeHne
ANEKTPOABIKYIINX CHII. OIpenencHue OKUCINTENbHO-BOCCTAHOBUTEIBHOIO I10-
TEHIIMaja B OMOJIOTHYECKUX CUCTEMAX.

IloBepxHOCTHBIE siBJeHHs. AjcopOoums. Vzotepmbl ancopormu. dusndeckas u
XUMHYecKast azicopOmms. AICopOIus Ha TpaHUIIE TBEPAOE TENo — ra3. Teopus ai-
copoumm, ypaBHenue Jlenrmropa u Opeitnanmxa. AncopOIus Ha TpaHUIE TBEPIOE
TEJI0 — PacTBOp.

KosutonaHbie cucTeMbl U MeTObI MOJy4YeHHUsI JU0O(OOHBIX KoJLIonaoB. O0-
I1ast XapaKTePUCTUKA KOJJIOUTHBIX CUCTEM M UX POJIb OMOJIOTUYECKUX O0BEKTaX,
nmouBax. Metozbl mosyueHus: TM0(HOOHBIX KOJIOUAOB C TOMOIIBI0 KOHIEHCAIIUH,
MEXaHHYECKOTO pPa3ApOOIeHUs, dIEKTPHUUYECKOrO PACIBUICHHUS, YIbTpa3ByKa W
nentu3anuu. MonekyJIspHO-KHHETUYECKUE, ONTHYECKUE U DIIEKTPUYECKUE CBOM-
crBa J110(pOOHBIX KoJUTOMI0B. bpoyHOBCckoe nBmxeHune. OcMOTHYECKOE AaBiie-
Hue. Cegumenranus. Bsaskocts. CBetopaccestHue. MeToasl 1 METOAMKHA HCCIIe-
JOBaHUS (PU3UKO-XUMUYECKUX CBONCTB KOJJIOUTHBIX CHCTEM. Y CTOMYUBOCTH U
KoaryJsauus JuogoOHbIX KOIOWA0B. KruHeTnueckass u arperaTtuBHasi yCTOM-
ynBocTh. Koarymsauusa. JlelictBue snextponautos. Ilpasuno Ilynbua — IMapawm.
CoBMeCTHOE JEHCTBUE AJIEKTPOIUTOB MpU Koaryssuuu. Koarymsuus u n3erra-
noreHnuman. Teopus Koarynsiuu aekTpoautaMu. KuHeTnka Koarymsiiuu.

Muxporereporeinblie cucrembl. CycrieH3uu. OMynbcuu. OOpatumocTh ¢as.
Omynbratopsl. Ilensl. Aspo3zoinn.

PacTBOpbI BBICOKOMOJIEKYJISIPHBIX coeanHeHuii (pactBopsi BMC). OOmas
xapakTepucTuka pactBopoB BMC u ux pojib B OHOIOTHYECKUX 0OBEKTaxX, Moy-
Bax. ComocraBnenue TuoGOoOHBIX KOJUIONAOB U, pacTBopoB BMC. DiekTpude-
CKHE, MOJIEKYJSIPHO-KMHETHYECKHE W ONTHYECKHE cBoiicTBa pactBopoB BMC.




3apsin yactuisl. M303nektpuyeckast Touka. MeToibl 1 METOUKU UCCIEAOBaHUS
(U3HKO-XMMHYECKHUX CBOWCTB BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

Hroro
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10%

3aounas popma 00y4yeHUs
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Kparkoe coneprxanue nekuu

Konunuectso

JaCcoOB

IIpakTrueckas

IIOArOTOBKA

XuMuyeckasi TepMOAMHAMUKA U Tepmoxumusi. Kinaccuueckass 1 cTaTUCTUYe-
ckas TepMoanmHamMuka. CucTteMa W BHEIIHSS cpena. DHeprus. Pabora u temiora
Kak crocoObl mepenaun Heprun. OyHKIus coctostHus. [lapaMeTpbl COCTOSHUS.
Peaknun oOpazoBanus. TemioBoi 3(ppeKkT XUMHUYECKOW peakiuu. IHTATBIHUSA.
3akoH ['ecca u cieacTBUs U3 HETO.

XuMuYecKass KHHeTHKA M KaTaau3. CKOpOCTh XUMUYECKUX peakuuil. CpenHss
U MTHOBEHHasi CKOPOCTb XMMHUYECKON peakiuu. KoHCTaHTa CKOpPOCTH XUMHYE-
CKOM peakiuu. BiusHMe KOHUEHTpAlMU HAa CKOPOCTh peakuui. OmnpenerneHue
KOHCTAaHT CKOpPOCTEM peakuuii. BiusiHue temmepaTypbl Ha CKOPOCTb PEAKLUU.
VYpaBHeHnue AppeHuyca. JHeprus akTuBauu. Karaius u ero 3HadeHue B COBpe-
MEHHOW XMMHYECKOW TEXHOJIOTUM U Ouosormueckux mporeccax. Kiaccuduka-
1Us KaTaluTHYeCKHuX mpoueccoB. depMeHTaTUBHBINA KaTalu3, ero 0COOEHHOCTH
U 3Ha4YeHHe B OMOJIOTMUYECKUX Mpoleccax. XMMHUYECKOe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. VICTHHHOE, YCTOMYMBOE, XUMUYECKOE PAaBHOBECHE U M3MEHEHUE
TepMoaMHAMHUECKUX (QyHKIMHA. JInHaMu4ecKuil XxapakTep paBHOBecus. BiusHue
BHEIIHUX YCJIOBUM Ha paBHOBecue, npuHiui Jle-lllaTtense. 3akoH nelcTBYOMUX
Macc.

PacTBOpBI 2/1eKTPOJIMTOB U HENIEKTPOJIUTOB. PazbaBieHubie pacTBopbl. Koi-
JUTaTUBHBIE CBOWCTBa pacTBOPOB. [loHMXEHME MaBJICHHS] HACHIIIEHHOTO Mapa
pacTBOpuUTeNs Haja pacTBOpoM. Temmeparypa 3aMmep3aHusi pa30aBIE€HHBIX pac-
TBOpoB. Kpuockomnus. 3akonbl Payns. Temmeparypa KumneHUs: pa30aBICHHBIX
pactBopoB. D0ymmnockonus. Ocmoc. OcMOTHYECKOE NTaBICHHE DPa30aBICHHBIX
pactBopoB. 3akoH Bant I'odda. bruonorudeckue nporeccsl U ocMoc. Bo3HUKHO-
BEHUE HMOHOB B pacTBopax. [Ipomecchl conbpBartanuu (rugpartaunuu). Pazsutue
TEOPUHU CHIILHBIX 3JIEKTPOIUTOB B padorax Jlebas n Xiokkens. AKTUBHOCTb, KO-
3¢ (ULMEHT aKTUBHOCTH, MOHHAS CHJIa pacTBOpa. DJIEKTpUUYECKask MPOBOJIUMOCTh
pacTBOpOB 31eKTpoauTOB. [IpoBOgHMKYN nepBoro u Broporo pozaa. [Ipumenenue
3aKOHA JEHCTBYIOLIUX MACC, K CIA0BIM AJIEKTPOIUTAM.

IToBepxHocTHBIE siBJIeHUA. AncopOuusi. M3orepmer ancopbuuu. Ouznveckas u
XUMHYecKast azcopOuus. AacopOus Ha TpaHHIle TBEpAOE Telo — ra3. Teopus aj-
copbmmu, ypaBHenue Jlenrmiopa u @pelinanmxa. AacopOuus Ha rpaHULIE TBEPIOE
TEJI0 — PacTBOP.

Kosouanble cucteMbl M MeTObI MOJTy4YeHHsA JHO0GOOHBIX Ko1I0M10B. O0-
masi XapakTepUCTUKA KOJUIOMAHBIX cHUCTeM. MeTonabl moiydeHus JnopoOHBIX
KOJIJIOUJIOB C TIOMOUIbIO KOH/IEGHCAIINH, MEXaHUYECKOTO Pa3IpoOIeHHs, SJICKTPH-
YECKOr0  paclbUICHMs, yJIbTpa3Byka W  HOeNTu3auuu.  MOoJekynspHo-
KUHETHYECKUE, ONTHYECKUE U SJCKTPUUECKHUE CBOMCTBA TMOPOOHBIX KOJUIOUIOB.
BpoynoBckoe nBuxkenue. Ocmornueckoe napiieHue. CenumeHTanusi. BsS3kocTh.
CaertopaccesiHue.

YCcTOoOHYMBOCTD M KOATYJAUMS JHO(OOHBIX KOLIOUA0B. KuHeTnueckast u ar-
peratuBHasg ycrtoiuuBocTh. Koarymsamus. [lelictBue anexktposnutoB. llpaBuio
[lynpua — N'apau. CoBMecTHOE AEHCTBUE ANEKTPOIUTOB NpU Koaryssiuuu. Koa-
TYJSIIUSL U A3eTTa-oTeHuuan. Teopus koarynsuuu snaekrpoiautamu. KnHetuka
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KOoaryJjdnuu.

Hroro

6 | 10%

4.3 Coaepxxanue JJaOOPATOPHBIX 3aHATHIH

Ounas popma o0yueHust
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1 BBogHoe 3anstre. TexHuka 6e3onacHocTu. Pemenue 3a1a4d Ha arperaTHbIe COCTOSI- 4 +
" | HUA BelecTBa.
’ XuMudeckast TepMoanHaMuka. OmnpeereHne TerioBoro 3gdexra mporecca pac- 4 4
" | TBOpEHHS COJH.
3 Xumnueckasi KUHETUKA. POTOMETPUYECKOE U3YUCHUE KUHETUKU XUMUYECKOU peak- 4 +
" | ouu.
4. | Homyuenne Oy¢hepHbIX paCTBOPOB U M3yUCHHUE UX CBOHCTB. 4 +
5 [ToBepxHocTHBIE ABNeHUs. MccnenoBanue aacopOLnUy MOBEPXHOCTHO-aKTUBHOTO 4 +
" | BemectBa (IIAB) 13 pacTBOpa Ha NOBEPXHOCTH TBEPAOTO TENA.
6. | Komnounneie pactBopsl. [lonydenne u cBoCTBa KOJUIOUIHBIX PACTBOPOB. 4 +
7 BricokoMonekyisipHble cOeTMHEHM. 3ydeHne cBOMCTB pacTBOPOB BBICOKOMOJIE- 4 +
" | KyJApHBIX COCTMHECHUH.
Hroro | 28 | 30%
3aounas popma oOyueHust
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1 Xumnueckasi KUHETUKA. POTOMETPUYECKOE U3YUCHUE KUHETUKU XUMUYECKOU peak- > +
T | muu.
[onmyuyenue OypepHBIX paCTBOPOB M U3YUEHUE X CBOMCTB. DJICKTPOXUMHUUECKUE
2. | mpomecchl. KonaykTOMETpUUeCcKOe n3yueHne CBOMCTB PacTBOPA CI1ab0Tro JIEKTPO- 2 +
JUTA.
3. | Konnouansle pactBopsl. [lonydyeHne u cBoicTBa KOJUIOMAHBIX PaCTBOPOB. 2 +
4 Bricokomouiekynsipabie coeinHeHus. M3yuennue cBOMCTB pacTBOPOB BEICOKOMOJIE- ’ +
" | KyIsIpHBIX COEIMHEHUH.
Hroro| 8 |30%
4.4 CopaepxaHue NPAKTHYECKUX 3aHATHI
[TpakTHyeckue 3aHATHS HE TPEyCMOTPEHBI Y4EOHBIM TLIIAHOM.
4.5 Buabl u coaepkaHue CaMOCTOATEIbHOI PadoThI 00yYAKIIHUXCS
4.5.1 Bwuasl caMOCTOSTEIEHONU PabOThI 00yJarOIIHXCS
KonnuecTBo yacos
Buael camocTosTenbHON paboThl 00yYaromuxcs ouHas popma 3ao4Has popma
o0y4yeHHs o0y4yeHHs
[ToaroroBka K J1aGOpaTOPHBIM 3aHATHSAM U K 3alTUTE JIa0OpaTop- 28 8
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HBIX padoT

BrinmorHeHNE KOHTPOJIBLHON pabOTHI — 34
CaMocCTOsITENIbHOE U3YUYEHHE OTIENbHBIX TEM U BOIIPOCOB 28 38
IToaroroBka K MpOMEXYTOYHOM aTTECTAUH 10 10

Hroro 66 90

4.5.2 CopnepxaHue caMOCTOSATEIBHOM pabOThI 00yUaIOIIMXCS

/o

HanmenoBanue Tem 1 BOpocoB

KomnnuectBo yacoB

ouHas popma
0o0yJeHHs

3a04yHas popma

00yJeHHS

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

6

8

ArperatHble cocTosiHUs BellecTBa. Kunetnueckas Teopusi ra3os.
PeannHEblIe Ta3ml.

Xumudeckass TEpMOJAMHAMMKA U TepMOXMMHA. Bropoe Hawano
TepMOAMHAMUKHU. TpeTbe Haudano TepMmoauHaMuku. CBoOOJHas
SHEPIUsl ¥ HANPABJICHUE XUMUYECKUX PEaKIIMM.

XuMuyeckass KUHETUKA U KaTanu3. DOTOXMMHUYECKHE PEaKIUH.
cI)OTOXI/IMI/I‘IGCKI/IG, TCMHOBBIC W PpaJUAllMOHHO-XUMHUYCCKUC PC-
akuu. CKOpocTh POTOXMMUYECKUX peaknuii. CHHTE3 opraHuye-
CKOTO BEIIECTBA PACTCHHSIMH IIO7] JCHCTBHEM XJIOpOopHiLia Kak
ceHcuOmnmM3aropa. 3Hauenue ¢orocunre3a. Koncranrta xummde-
CKOT'O PaBHOBECHUSI M CBSI3b €€ C MU3MEHEHHEM CBOOOTHON 3Hep-
THH.

PacTBOpBI 25IEKTPOIUTOB U HEINEKTPOIUTOB. PazBuTHe MOHATUS
KHCIIOTHI U ocHOBaHuA. Teopust bpeHcrena, KuCI0THO-OCHOBHBIE
napsl. Cuita kucnoT U ocHoBaHui. KomnuecTBeHHOE omnpenene-
HHE KHCJIOTHOCTH BOJAHBIX pacTBopoB. [lonstue pH u pK. Pacuer
pH KHCIBIX W IIETOYHBIX PacTBOPOB. bydepHble cUCTeMBI, UX
coctaB U MexaHu3M jaeictBus. Pacuer pH OydepHbix cucrem.
BydepHnas emkocTh, BIMSHHE HA HEe Pa3IMUYHBIX (AaKTOPOB. 3a-
KoH pazbamieHusi OctBanpaa. [loaBmwxHOCTh HOHOB. Onipeserne-
HUE CTETEHU U KOHCTAHTHI JTUCCOLUAIMHU CIAOBIX AJIEKTPOJIUTOB.
Kongykromerpuueckoe TtutpoBanue. l[IpuMmeHeHue snexkTpuye-
CKOM IIPOBOAMMOCTH AJISl ONPENEIICHUs] BJIAXHOCTU CEIbCKOXO-
3SIICTBEHHBIX MPOYKTOB, TMHAMHUKH COJIEBOTO PEKMMA MOYB.

OnexTpoxumuueckue npoueccel. Ilorennomerpudeckoe onpene-
JIeHue MOHOB B pacTBopax. [uddy3noHHsle moTeHIuambsl. MeTto-
Ibl yCTpaHeHUs! TU(PQPY3UOHHBIX TMOTEHIMATOB. OKUCIUTEIHHO-
BOCCTAHOBUTENbHbBIE  JJEKTpoAbl U Henu. OKHUCIUTEIbHO-
BOCCTAaHOBHUTEIbHBIN NMOTCHOHAI TI04YB; €TO0 U3MCPCHUC. Iloten-
nuoMeTpudeckuid Mmetoj onpeneneHus pH. CTeKIsTHHBIN IeKTPOT
¢ BogiopoaHoil pyHkImei. [loTeHImomMeTprudeckoe THTPOBaHKUE.

IToBepxHOCTHBIE siBIeHUsI. OpueHTanus AU(PUIbHBIX MOJIEKYIN Ha
MOBEPXHOCTU ajicopOeHTa. Ancopouus snexTponuTos. [IpaBuna
dasHca — [TeckoBa. OOMenHas ancopOuus. YpaBHenue Hukosb-
ckoro. Ayncopbuus Ha rpaHulle paszaena pactBop — ras. I[losepx-
HOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTHBHBIE BEILECTBA.
OpueHTanust MOJIEKYJ B IOBEPXHOCTHOM clioe. YpaBHeHue [ ub-
Oca.

KOHHOI/II[HBIG CUCTCMbI U MCTOAbI NOJTYUYCHUA JII/IO(bO6HBIX KOJI-
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nonaoB. OYKMCTKa KOJJIOMJIHBIX PAacTBOPOB METOJAMHU JHAlu3a,
ynbTpaduiIbTPALlUy, SJIEKTPOJUAIN3A U ANIEKTPOYIbTpadUIbTpa-
1un. Dddexr Tunnansg u ypaBuenue Panes.
YceroitunBOCTh U Koarynsmus auopoOHbIX KomutonaoB. CtapeHue
9. | 3omeil m menTU3auuA. 3alIUTHOE JEUCTBHE MOJICKYJSAPHBIX a- 6 8
COpOUPYIONIMX CIIOEB.
Muxkporereporenusie cuctembl. CycrieHzuu. Omynbcun. OOpa-
TUMOCTb (pa3. Omynbraropsl. [lensr. Aspozonu.
PacTBOpBI BBICOKOMOJIEKYISIPHBIX COEAMHEHUH (PACTBOPHI
BMC). Memb6pannoe paBHOBecue. Bsizkoctb. OcMoTHUECKOE
11. | naBnenue. CBeTopaccesHuE u noriomieHue ceera. Habyxanue u 6 9
pactBoperre BMC. Ctenenp HaOyXaHus M CKOPOCTh HaOyXaHUS.
®akrtopsl HaOyxanus. ['enu. Ctyanu. [Tonykouionasl.

HTtoro 66 90

10.

S YueOHO-MeTOAMYECKOE O0ecIIeYeHHEe CAMOCTOSITeIbHON PadoThl 00y4YaroIuXCs
10 AMCHHUTIJIMHE

Y4eOHo-MeTonuueckue pa3paboTku umerorcs B Hayunoit Oubmmuoreke ®I'BOY BO IOxHo-
VYpansckuii [AY:

1. Xumus ¢uszudeckas U KOJUIOUIHAS [DIEKTPOHHBIN pecypc]: METOM. PeKOMEHIAIMN K CaMOCTOsI-
TEJNBHOM paboTe Mo AuCHUILINHE [T 6akanaBpoB, oOydaromuxcs mo HanpasieHusMm: 35.03.03 Arpoxu-
mus U arpornouBoBenenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHomOTHS TIPOU3-
BOJICTBA M IepepabOTKH celnbcKoxo3siicTBeHHOM nponykimu] / 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 cetn MaTepret: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

2. ®usnueckas U KOJUIOMJIHAS XUMHS [DIEKTPOHHBIA pecypc] : METOJ. yKa3aHHs K BBIIOJHEHUIO
KOHTPOJIbHOW PaOOTHI JUTsl CTYAICHTOB 3a04HOM (popMbl 00yueHust [1o HampasieHusm: 35.03.03 Arpoxu-
mus U arponouBoBesnenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHonmorus npous-
BOJICTBA CEIbCKOX03sUCTBEHHOU NpoayKunu ] / KOxHo-Ypanbckuii 'AY, MHCTUTYT arpo3KoJI0THH ; COCT.
A. A. Kanranos. - Muacckoe: KOxno-Ypanbckuiit [AY, 2017. - 36 c. : Tabu. - C npuit. - bubmumorp.: c. 5-
6 (13 Ha3B.). - Jloctyn u3 mokanpHO# cetH: http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf - Hoctym
u3 cetu Muatepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf

6 DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBeIeHUs MPOMEKYTOUHOI aTTeCTAMU 00y4aIoIMXCs MO
JUCIHUILIHHE

Jlnst ycTaHOBJIEHHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKHM oOydaronuxcsi TpedoBanusim GI'OC BO
pa3paboTaH (OH]] OLEHOYHBIX CPEJCTB AJIS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEKY-
TOYHOM arTecTanuy odydarommxcs no gucuumimHe. GoHa OIeHOYHBIX CpeACTB MpenacTasieH B [Ipuio-
KCHUU.

7 OcHOBHAasl U IONOJHUTEJIbHASA Y4eOHasl JIUTEpaTypa, He00X0AMMAas 1JIsl OCBOCHUS
AMCUMUILINHBI

OcHOBHas 1 JIONIOJHUTENbHASA ydeOHas auTepaTypa uMeercss B HayuHoit 6uOGnmoTrexke u JIeKTpoH-
HOM nH(popMannoHHo-obpazoBarenbHoi cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHAA:

1. Hurmarymmun, H. I'. ®usnueckas u koysouaHas xumus : yaueoHoe nmocobue / H. I'. Hurmatysius.
— 2-e u3xa., ucnp. u gomn. — Cankr-Ilerepoypr : Jlans, 2022. — 288 ¢. — ISBN 978-5-8114-
1983-8. — Teker : snexkrponnslii // Jlaup : snekrponHo-OmOnmmuoreyHas cucrema. — URL:
https://e.Janbook.com/book/212168
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2. KywmsbikoB, P. M. ®u3udeckas U KOJJIOWAHAS XUMUSA : yueOHoe nocobue i1t By30B / P. M. Kymbi-
koB, A. b. UttueB. — 3-e u3., crep. — Cankr-IlerepOypr : Jlans, 2022. — 236 c. — ISBN 978-
5-507-44162-4. — Tekcr : anekTpoHHbIi // Jlanb : anekTpoHHo-OnOMMoTeyHast cucrema. — URL:
https://e.Janbook.com/book/215750

3. Sxynos, T. P. ®usnveckas u xoyutonaHas Xumus : yueOHUK /it By30B / T. P. SIkynos, ®@. @.
3unnaros, I'. H. 3aitnamesa. — Cankr-IlerepOypr : Jlanp, 2021. — 144 ¢. — ISBN 978-5-8114-
7423-3. — Tekcr : snexktpoHHslii // Jlaup : snekrponHo-OmOnmmnoreynas cucrema. — URL:
https://e.Jlanbook.com/book/176871

4. Hurmarymmun, H. T'. [lpaktukym no ¢uszudeckoit u koyutongnoit xumuu / H. I'. Hurmatynnus, E.
C. I'anueBa. — 2-e u3., crep. — Canxrt-IlerepOypr : Jlanp, 2023. — 116 c. — ISBN 978-5-507-
45579-9. — Tekct : snexTpoHHbI // Jlanb : 37ekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/276443

5. Koros, B. B. Kypc neknuii mo ¢pu3ndeckoi U KOJJIOMIHON XUMUHM JJI HAIIPABJICHHS MTOATOTOBKH
6akanaBpoB: 35.03.03 — «Arpoxumus U arporoyBoBeieHHe» : yueoHoe nocobue / B. B. Koros, O.
B. Ileperonuas. — Boponex : BI'AY, 2018. — 179 c. — Texcr : anekTpoHHsli // JlaHp : 3nek-
TpOHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/178971

6. Tumnossie pacueTsl Mo GU3UIECKON U KOJUIOUIHOW XUMUH : yueOHoe mocooue / A. H. Bacrokosa,
O. II. 3amaunna, H. B. HaconoBa, JI. . [lepenénkuna. — Cankt-IlerepOypr : Jlans, 2022. —
144 c. — ISBN 978-5-8114-1605-9. — Tekcr: nsnexkTpoHHbll // JlaHb : 3JEKTpOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/211541

JlonosHUTE/IbHAS:

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

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

3. @wusnueckas u kKowtougHas xumus. [Ipaktukym : yue6Hoe mocobue / I1. M. Kpyrnsakos, A. B.
Hymraesa, H. I'. Bunkosa, H. B. Komea. — Canxkr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN
978-5-8114-1376-8. — TekcT : anekTpoHHBIN // JlaHb : 37eKTpOHHO-OMONINOTEUHasl cucTeMa. —
URL.: https://e.Janbook.com/book/211136

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

5. Kykymkuna, W.M. Kommomgnas xumus [DIeKTpoHHBIM pecypc]: ydeOHOoe mocobue /
N.U. Kykymkuna, A.}O. Mutpodanos. - KemepoBo : KemepoBckuii rocyjapcTBeHHBIH YHUBEp-
cutet, 2010. 216 c. — Pexxum goctyna: http://biblioclub.ru/index.php?page=book&id=232755

8 Pecypcbl HHPOPMALMOHHO-TETIEKOMMYHUKAIIUOHHOM ceTu «HTepHET»,
He00X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

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

Yuusepcurerckas oudmmorexka ONLINE http://biblioclub.ru

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

b=

9 MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHIO JUCHHUITJIMHBbI

VYuebHO-MeToanUecKue pa3paboTku umeroTcs B HayaHoit Oubamnorexe u 3JIeKTpOHHON HHBOP-
MalroHHo-o0pa3zoBaTenbHol cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1.  ®wusnueckas M KOJUIOMIHAS XUMUs [DIIEKTPOHHBIN pecypc] : METOA. YKa3aHHs K BBIIIOJHEHUIO
nabopaTopHbBIX paboT [ OakanaBpoB, oOydaromuxcs 1o HampasiaeHusM: 35.03.03 "Arpoxumus u ar-
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ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoncto”, 35.03.07 "TexHonorust mpou3Bo-
CTBa CEIbCKOX03sUCTBEHHOU Tpoaykiuu'"] / KOxuHo-Ypanbckuit ['AY, MHCTUTYT arpo3Kojaoruu ; cocT.
A. A. Kanranos. - Muacckoe: KOxno-Ypanbckuii ['AY, 2016. - 85 c. : un., 1a6xa. - C npui. - bubmumorp.:
c. 83 (10 nasB.). - Jloctynm u3 jokanpHOU cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Ho-
ctyn u3 cetu MuTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2.  Xumusa duzndeckas ¥ KOJUIOUIHASA [DJIEKTPOHHBIA pecypc] : METO. yKa3aHWs MO PEIICHHUIO
3amad [ 6akanaBpoB, oOyyaronuxcs mo HampasineHusM: 35.03.03 "Arpoxumus U arponoyBoBeieHUE"
35.03.04 "Arponomus", 35.03.05 "CanoBoactBo"”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOM nipoxykuuu'] / FOxkno-Ypanbckuit ['AY, UHcTuTyT arposkosnoruu ; coct. A. A. KajiraHos. -

Mnuacckoe:  FOxHo-VYpansckuii TI'AY, 2016. - 28 «c¢. - Jloctyn U3 JOKaJbHOH CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTn WHuTepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumusa ¢uszndeckas U KOJUTOUAHAS [DIEKTPOHHBIM pecypc] : METOM. pEKOMEHJIalluh K camo-

CTOSITENbHOU padoTe 1Mo AUCHUILTUHE [/U1 6akanaBpoB, oOyyarommxcs no HanpasieHusMm: 35.03.03 "Ar-
poxumus u arpornouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacteo"”, 35.03.07 "TexHouo-
I'vsl IPOU3BOJICTBA CENbCKOX03siicTBeHHOM npoaykuuu'"] / FOxuo-Ypansckuit I'AY, UHcTUTYT arposko-
noruu ; cocT. A. A. Kanranos. - Muacckoe: FOxno-Ypansckuit 'AY, 2016. - 28 c. : wi., Tabn. - bu6-
auorp.: ¢. 28 (10 Ha3B.). - Joctyn u3 nokanbHoM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctym u3 cetn MUnTepret: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4.  @usnyeckas ¥ KOJUIOMIHASA XUMUS [DJIEKTPOHHBIN pecypc] : METOJ. yKa3aHus 110 UCIOJIb30Ba-
HUIO J1TabOpaToOpHOro 00OPYIAOBaHUS [[UIs1 CTYJEHTOB arpOHOMHYECKOTo (hakysiabTeTa HarpaBiICHHI:
35.03.03 - Arpoxumus u arponouyBoBeneHue, 35.03.04 - Arponomus, 35.03.05 - CagoBoactso, 35.03.07 -
TexHonorus: MPOU3BOJICTBA CENBCKOXO3sMCcTBeHHOM npoaykuuu] / FOxuo-Ypansckuii 'AY, UaCcTUTYT
arposkojioru ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii 'AY, 2016. - 18 c. : un., Tabm. -
bubnuorp.: c. 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOMN CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 CeTH Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

10 CoBpemeHnHbIe HH(OPMAMOHHBIE TEXHOJIOTHH, HCII0JIb3yeMble IIPH OCYIIeCTBJICHHH 00pa-
30BaTeJILHOIO NpoLecca Mo JUCHHUILIMHE, BKJII0Yasi IepedyeHb MPOrPaMMHOI0 odecrneyeHus 1
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

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

[lepeueHp JMLIEH3MOHHOTO MPOTPAMMHOIO oOecredeHus. PeKBU3UTHI MOATBEPHKIAIOLIETO TOKY-
MEHTa:

1. Onepanvonnass cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. Jluienzuonusiii goroop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

2. Odwucnsprii maketr npuwioxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIuneH3noH-
Hb1i goroBop Ne 11353/409/44 ot 25.12.2018 r.

3. AutuBupyc Kaspersky Endpoint Security mist 6uzneca, Jlnnensnonssiii jorosop Ne 44/44/9A/23
ot 05.10.2023 1.

11 MarepunanbHo-TexHH4YecKast 6a3a, Heo0XxoauMasi 1J1s1 OCYLeCTBJIeHHS 00pa30BaTeILHOIO
npouecca no JUCUMILIHHE

Y4eOHble ayAuTOPHHU AJs1 NPOBEACHUS 3aHATHI, NPEeAyCMOTPEHHbIX MPOIrpaMMoii, OCHaIIIeH-
Hble 000py/10BaHMEM U TEXHHYECKHMMHM CpeIcTBaMH 00y4eHHs

1. YueOHast ayauTopus Uil IPOBEACHUS 3aHATUH JICKIIMOHHOTO THIIA, OCHAIIICHHAS! MYJIbTUMEIU-
HBIM 000pyZ0BaHUEM (KOMITBIOTEDP U BHAEONIpoeKkTop) — 217, 202.

2. YueOHast ayAIUTOpHS AJIsl IPOBEICHUS MPAKTUUECKUX 3aHATUHN, 3aHATHI CEMHUHAPCKOTO TUIIA, BBI-
MOJIHEHUSI KYPCOBBIX pa0oT, IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTALIMM, TEKYIIETO KOHTPOJIS U IIPO-
MEXYTOUHOM arTectanuu — nabopatopust xumuu — 314.
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IHoMemeHus 1J1s1 CAMOCTOATENbHON padoThl 00y4aKOIIMXCS
1. IlomMemmeHus UIst CaMOCTOSATENBHOM paboThl oOyyaromuxcst — ayautopus Ne 111a, ocHamieHHble
KOMIIbIOTEPHOMN TEXHUKOH C NMOJAKIIIOYEHNEM K ceTu «HHTepHerT.

IlepeyeHb 000pyI0BAHMS U TEXHUYECKHX CPEICTB 00y4YeHUA:

®dorokonopumerp KOK-3.

Nonowmep MN-130.

Kongykromerp KCJI-101.

Becs1 anexktponnsie VIC-120 d3.
Cymmunpabnii mkadg CHOJI 58/350.
BriTspkHOM miKad.

Tepmoctat TC-1/20 cyxOBO3IyIIHBIH.
DnekTpuyecKkas MiInTKa.

bans naboparopnas [19-4300.

A e Al e
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IMPHJIO)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ ITPOBEICHUS TIPOMEKYTOUHOMN aTTeCTaluU
o0yJaromuxcs
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1.

KoMniereHium 1 MX MHAUKATOPBI, (pOpMHUPYeEMBbIE B IPoLecCe OCBOCHUS IMCUMILIUHBI
OIIK-1. CiocobeH pemniaTh THIIOBBIE 33124 MPOPECCHOHANTBHOMN AEITeTFHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTEMaTHUYECKHUX, €CTECTBEHHO-
Hay4YHBIX U 001IenpodeccuoHaIbHBIX JUCIUILINH C IPUMEHEHHEM HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA.

Kon 1 HammeHoBaHue ®opmupyemsie 3VH
HaumenoBanune
HWHAUKATOpa NOCTUKCHUA
OIIEHOYHBIX CPEJICTB
KOMIIETEHIINH 3HAHUS yMEHUs HaBBIKHA
OO0yuarommiics noipkeH | OOydvarornuiics noipkeH | OOyvaronuiicss  JoiDkeH | Tekyras aTTecTarus:
T-1 3HATD: YMETh: BIAJIETD: - OTYeT MO J1abopaTopHOU
-lomk-1
OCHOBHBIE 3aKOHBI €CTECTBEH- | HCIIOIb30BaTh OCHOBHBIE | HABBIKAMH pabore;
Hcnons3yer OCHOBHBIE 3a-
HOHAYYHBIX JWCHMIUIMH, SIB- | 3aKOHBl W TIOHSTUS €CTe- | MPOBEACHUS (U3HKO- | - TECTUPOBAHUE;
KOHBl ~ €CTECTBEHHOHAYY- ’, N
JIEHUM W TPOILECCOB, B TOM | CTBEHHOHAYYHBIX  JIUCIM- | XAMHUYECKUX METOJIOB HC- | - YCTHBIH OTBET.

HBIX JUCUUIUIMH JUIS pe-
IIeHUs CTAaHAAPTHBIX 3a/1a4
B 00JacTu TPOU3BOJICTBA,
nepepaboTKH W XpaHEHUs
CEJIbCKOXO35MCTBEHHOU
MPOJYKIIMK C TPUMEHEHU-
eM UH(POPMALIMOHHO-
KOMMYHHMKAI[UOHHBIX TEX-
HOJIOTHI

YHCIIe POLIECCHl 00pa3oBaHuUs
pacTBOpOB, HX CBOHCTBA H
0COOEHHOCTH MPOTEKAIONINX B
HUX pEaKlHil; TMOBEPXHOCT-
HBIE SABJIICHHUS U CBOMCTBa IIO-
BEPXHOCTHBIX CJIOEB; YCIOBUS
CYHICCTBOBAHUA OUCICPCHBIX
cucteM U (haKTOpOB, BIHSIO-
mux Ha YCTOﬁHHBOCTB TaKux
cuctem — (b1.0.37-3.1)

IUIMH B TPO(eCcCHOHANTBHOM
JESATEIILHOCTH, OIPEAECIATh
CYLIHOCTb ¢duzuko-
XMMHMYECKHX  TIPOLIECCOB,
MIPOUCXOJAIINX B IOYBE M
pacTeHHH;  HCIOJIb30BaTh
CBOMCTBA XUMHUYECKHUX Be-
IECTB B J1a0OpaTOpHON W
IIPOU3BOJCTBEHHON  IIpak-
THKE

—(b1.0.37-V¥.1)

ClIeJOBaHUI MOYB U CElIb-
CKOXO3SIMCTBEHHOM  MpO-
nykuuu — (b1.0.37-H.1)

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

N -1onk-1 Ucnonb3yeT 0CHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUTUIMH JUTsl peIIEHUs CTaHIAPTHBIX 3a71a4 B 00J1aCTH MPOU3BOJICTBA, TEpepadbOTKH

U XpaHEHUS CEIbCKOX03sIMCTBEHHON MPOIYKIIMU C TPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUN

ITokazarenu
OIICHUBAHUS
(Dopmupyemsle
3YH)

Kputepuu u 1mikana olleHUBaHUS PE3yIbTaTOB 00YUYEHUS MO AUCLUILITHHE

Henocratounsrit
YPOBEHb

JloctaTtounsbrit
YPOBEHB

Cpennuit
YPOBEHB

Bricokuii
YPOBEHb

b1.0.37-3.1

OO0yyaromuiics He 3HA€T OCHOB-
HBIX  3aKOHOB  €CTECTBEHHO-
HAYYHBIX JUCUUIUINH, SBICHUHA U
nporeccoB IPH penieHud CTaH-
JAPTHBIX 3a7a4 B OOJIACTH arpo-
9KOJIOTHH, arpoXWMHH H arpo-
TIOYBOBE/ICHUS

OO6yugaroniuiicst c1abo 3HaET OCHOB-
HBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX
JWCIUILIMH, SBJICHUNA W TPOIECCOB,
Ha KOTOPBIX OCHOBAHBI MPUHIIHIIBI
JecTBUs  00BEKTOB  mpodeccHo-
HaJIbHOU JEATENHEHOCTH

OO0yyaronuiicsi 3HaeT METOMbI NPUMEHE-
HUS OCHOBHBIX 3aKOHOB CCTECTBCHHO-
HAYYHBIX JUCIMIUIMH C HE3HAYUTCIIbHBI-
MU OIIKOKAMH U OTACIBHBIMH ITPOOeIaMu

OOyyaroniiiicss 3HaeT MpaBWiia U Me-
TOJbI IPUMEHCHHSI OCHOBHBIX 3aKOHOB
€CTECTBCHHO-HAYYHBIX IUCLIUIUIMH Ha
X HepeceyeHnn ¢ Tpedyemoil crere-
HBIO TIOJTHOTHI K TOYHOCTH

b1.0.37- V.1

OO0yyaromuiics He yMEeT WucC-
M0JIb30BaTh OCHOBHBIC 3aKOHBI U
MOHATUSL ECTECTBEHHO-HAYYHBIX
JUCHUIUIMH B NPO(eccCHOHAIb-
HOW JeATEIbHOCTH

OOyyaroniuiicst ciabo yMmeeT Hc-
M0JIb30BaTh OCHOBHBIE 3aKOHBI U
TTOHATHUS €CTECTBEHHO-HAYYHBIX
JUCHHUIUIMH B TPOQECCHOHATBHOM
JICSITEIBHOCTH

OOyJaronIuiics yMeeT ONMUCHIBATH IOHSI-
TUIHYIO M MAaTeMaTHYEeCKyl0 KapTHHY
SIBIICHH, BOSHHUKAIONINX HA TIEPECCUCHUH
€CTECTBEHHO-HAYYHBIX JMCIUIUIMH C HE-
3HAYHUTEIbHBIMU 3aTPYIHCHUSIMH

OO0y4aronIuiicss yMeeT ONMUCHIBATh T0-
HATUHHYIO ¥ MaTeMaTHYeCKyI0 KapTu-
Hy SIBIICHHI, BO3HUKAIOIIMX Ha Iepe-
CCUYCHUHM CCTCCTBCHHO-HAYYHBIX JTUC-
[UITAH

b1.0.37-H.1

OO0yuaromiuiics HE BJAJICET
HABBIKAMH TPOBEICHUS (PU3HKO-
XUMHYECKUX METOJOB HCCIEIO0-
BaHMI TOYB M CEIbCKOXO3SMH-
CTBEHHOU MPOAYKIIUU

OOyuaromuiics  cnabo  Biajeer
HABBIKAMH TPOBEACHUSA  (HU3UKO-
XUMHYECKHX METOJIOB HKCCIICIO0BA-
HUH [IOYB M CEJIbCKOXO3SICTBEHHON
MIPOIYKIUH

OOy4aronuiicss BaJceT HaBBIKAMH IIPO-
BEJCHUSA (PUIUKO-XMMUYCCKHX METOJIOB
HCCIIEIOBAaHUM TMOYB U  CEJIbCKOXO3sIiHi-
CTBCHHOM MPOAYKIMK C HEOOIBIINMH
3aTpyAHECHUSIMHA

OOydaronuiics CBOOOJHO  BIAJCET
HAaBBIKAMU  TIPOBEICHHS  (DU3UKO-
XUMHUYECKHX METOJIOB WCCIICIOBaHUMN
MOYB U CEJbCKOXO3IUCTBEHHOW Mpo-
IyKOUA TPH PEImIeHUH Mpogeccro-
HAJIBHBIX 3a/1a4
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3. TumnoBbie KOHTPOJIbHBIE 321aHUA U (WJIN) HHbIE MATEePHUAJIbl, HE00X0ANMbIE Il OLleHKH
3HAHWH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSITeJIbHOCTH, CGOPMHPOBAHHBIX B MpoLecce
OCBOCHHS JHCIHHUILINHEI

TumnoBbie KOHTPOJIBHBIC 3aIaHHUS U MaTEPHAIIbI, HEOOXOIMMBIE JIJIS OIEHKH 3HAHUW, YMEHHUH 1
HAaBBIKOB, COJIEPKATCSA B YI€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1. ®usnyeckas U KOJUIOUIHAS XUMHMsI [DJIEKTPOHHBIN pecypc] : METOJ. yKa3aHHUs K BBIIOJHEHUIO
nabopaTOpHBIX paboT [t OakamaBpoB, oOydaromuxcs 1mo HanpasieHusM: 35.03.03 "Arpoxumusi u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CagoBonctBo”, 35.03.07 "TexHosorus mpous-
BOJICTBAa CEJIbCKOXO03siMCTBeHHON Tpoaykiuu"] / FOxHo-Ypansckuii ['AY, UHCTUTYT arpo3Kkoyioruy ;
coct. A. A. Kanranos. - Muacckoe: FOxno-Ypanbckuit AY, 2016. - 85 c. : un., Tabn. - C npun. - bu6-
JIAOTD.: C. 83 (10 Ha3B.). - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 CeTH Hurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus puznueckas ¥ KOJJIOUAHASA [ DIEKTPOHHBIA pecypc] : METO. yKa3aHHs 0 PEIICHHIO 3a-
nad [as 6akanaBpoB, oOydarommxcs mo HampaiaeHusM: 35.03.03 "ArpoxuMus U arpornoYBoBeAcHUE",
35.03.04 "Arponomus", 35.03.05 "CanoBonctBo”, 35.03.07 "TexHoyiorusi mpou3BOACTBA CEIbCKOXO-
3siictBeHHOM nmpoaykuuu'"] / FOxuo-Ypansckuit ['AY, MucTuTyT arposkonoruu ; coct. A. A. Kanra-
HOB. - Mmuacckoe: IOxHo-Ypaneckuii I'AY, 2016. - 28 c. - JlocTyn u3 JIOKaJbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTn WNHrepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumus pusndeckas U KOJUIOUIHAS [ DNEKTPOHHBIN pecypc] : METO/A. peKOMEHIAINH K CaMOCTO-
ATENBbHOM paboTe Mo aucUUIUIMHE [JU1s GakanaBpoB, oOydaromuxcs mo HanpasieHusM: 35.03.03 "Ar-
poxumus u arpornouyBoBeaeHue”, 35.03.04 "Arponomus", 35.03.05 "Camosoacto”, 35.03.07 "TexHo-
JIOTHS IPOU3BOJICTBA CENbCKOX03slcTBeHHON npoaykuun'"] / FOxHo-Ypansckuii 'AY, Mactutyt arpo-
skojioruu ; cocT. A. A. Kanranos. - Muacckoe: IOxno-Ypansckuii 'AY, 2016. - 28 c. : uin., Tadmd. -
bubnwmorp.: c. 28 (10 Ha3B.). - Hoctyn u3 JIOKaJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn u3 ceTu WNuTtepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. ®usndeckas U KOJUIOUHASA XUMUS [DNEKTPOHHBIN pecypc] : METO/. yKa3aHHs K BBITTOJTHEHUIO
KOHTPOJILHOM pabOThl AJIsi CTYAEHTOB 3a04HOM (opmbl 0Oydenus [no HampasneHusM: 35.03.03 Arpo-
xuMus u arpornouBoBenienne, 35.03.04 Arponomus, 35.03.05 CagoBoactso, 35.03.07 Texnomorus npo-
U3BOJICTBA CEJbCKOXO3siicTBeHHON npoaykuuu] / FOxuo-Ypansckuit I'AY, UHcTUTYT arposkosioruy ;
coct. A. A. KanranoB. - Muacckoe: FOxno-Ypanbckuii 'AY, 2017. - 36 c. : Tabn. - C npwit. - 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. ®usmnveckas U KOJUIOUHAS XUMUS [DJIEKTPOHHBIA pecypc] : METOI. yKa3aHHs 1O HUCIIOIh30Ba-
HUIO JTA0OPaTOpPHOTO O0OpPYAOBaHUS [/UI CTYIEHTOB arpoHOMHUYECKOro (axkynbTeTa HampaBICHUIL:
35.03.03 - Arpoxumusi u arpomnouBoBenenme, 35.03.04 - Arponomus, 35.03.05 - CamoBonctso,
35.03.07 - TexHon0rus NPOU3BOJCTBA CENBCKOX03sIMCTBEHHOM npoaykuuu] / FOxHo-Ypansckuii 'AY,
HNHuctutyT arposkonoruu ; coct. A. A. Kanranos. - Muacckoe: OxHo-Ypansckuiit [AY, 2016. - 18 ¢. :
wi., Tabm. - bubmmorp.. c. 17 (6 Ha3B.). - Jloctymn W3 JIOKaIbHOH  CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 ceTu WNuTtepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

4. MeToauyeckue MaTePUAJIbI, ONIPe/eJIAIoNIe MPoLeIyPhbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XaPAKTePU3YIIUX c(POPMUPOBAHHOCTH
KOMIIeTeHIN i

B nanHoM paszgene MeToAMYECKHE MaTepHuaibl, ONPEASISIONIME TPOLEAYPhl OLICHUBAHUS 3HA-
HUH, yMEHUH, HABBIKOB H(WJIH) OMBITA ACITEIBLHOCTH, IO TUCHUILUIMHE «XUMHUS (QU3udecKas u KOJIIO-
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WJIHAsT», TIPUBEICHBI TPUMEHUTEIBHO K KaKIOMY U3 UCIOJIb3YEMbIX BUIOB TEKYIIETO KOHTPOJS ycIe-
BAaEMOCTH U MTPOMEKYTOUHOI aTTecTali 00yJaromxcs.

4.1. OueHo4Hble cpeacTBa IS MPOBECHNS TEKYIero KOHTPOJIsl YCIIeBaeMOCTH, B TOM

YHUCJIE B IIpoiecce HpaKTI/l‘IeCKOﬁ NMOATOTOBKH

4.1.1. OuenuBanue oT4eTa 10 J1abopaTopHOU paboTe

OtyeT 1o 1abopaTopHOM PabOTE UCTIOIB3YETCS IS OIICHKA KauyeCcTBa OCBOCHHS 00yUJarOIIUMCS
OCHOBHOH IpodeccHOHATBHON 00pa30BaTEIbHON MPOrpaMMBI IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nep>kanue u Gopma otdyera 1mo JadopaTOpPHBIM pabOTaM MPUBOJUTCS B METOJUYECKUX YKa3aHHUAX K Jia-
6opatopHbM padoram (1. 3 ®OC). Conepxanue oT4eTa U KPUTEPHU OLICHKH oTueTa (Tabi.) J0BOAATCS
710 CBEIICHUS 0O0YyJaIONINXCsl B HAYaJIe 3aHITHH.

Ne

Ol1IeHOYHBIE CPEJICTBA

TumnoBbie KOHTPOJILHBIC 3a/IaHUs U (WJIM) WHBIE MaTepHaIIbl, HEOOXO-
JTMMBbIC JUIsl OLICHKH 3HAHWM, YMEHU, HABBIKOB W (WJIM) ONbITA JEs-

Kon n HaumeHoBaHue
WHJMKAaTOpa KoMIe-

TEJNBHOCTH, XapaKTePU3YIOUINX CPOPMHUPOBAHHOCTh KOMIIETCHLUH B TCHIUU
IIPOLIECCE OCBOEHUS TMCUUIIIIMHBI

1. 1. PaccunTarh 3Ha4eHUs1 KOHCTAHT CKOPOCTEN MCCIEI0BAHHOM peaK- N-1omnx-1
MU TIPY ABYX TEMIIEpATypax. Hcnone3yer OCHOBHBIE
2. BbIUUCIINTB 3HaYEHUS IEPHOAOB MONTYIPEBPALICHNS BEUIECTBA IPU | 3aKOHBI  €CTECTBEHHO-
JBYX TEMIIEpaTypax. HAy4YHBIX  JHUCUUIUIMH
3. OnpenenuTs BEIMYUHY SHEPTUU AKTUBALUHN PEAKLIMH. JUIs.  pELIEHUs CTaH-

4. IlomuuHseTcs Ty qaHHas peakuus npasuiy Bant-I'odda (ompene-
JUTH TEMIIEPATypHBIA KO3)PHUIMEHT peakyu y)?

5. 3amucarh BBHIPOKEHHUE 3aKOHA JIEHCTBYIOIMINUX Macc IS IaHHOW pe-
aKIIHH.

JTapTHBIX 3a7a4 B o0Ja-
CTH TIPOUM3BOJICTBA, IIE-
pepaboTKH U XpaHECHHS
CEIIbCKOXO03SIICTBEHHOM
MPOJIYKIIUA C TIPUME-
HeHHEeM HH(OopMaIm-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

OTYeT OLEHUBAETCS MO YCMOTPEHHMIO IPENOJaBATENsl OLEHKON «OTIMYHO», «XOPOILIO», «YyJO-
BJIETBOPUTEJIBHO», «HEYJIOBJICTBOPUTEIIHHO» WIIM OLICHKOW «3a4T€HO», «HE 3a4yTe€HO». OIEHKa «3auTe-
HO» CTaBUTCS 00yJaroImuMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBICHHBIM IS
MTOJIOKUTEIBHBIX OIICHOK («OTIUYHO», «XOPOII0», «YIAOBICTBOPUTEIBHO»). OIeHKa 00BSBIIIECTCSA 00Y-
YaroleMycsi HEOCPEICTBEHHO IOCIIE CIaYl OTYETa.

HIkana Kpurepun oneHuBaHusi

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIA/ICHUE TEPMHUHOJIOTHEH;

Ouenka 5

TPOJIbHBIE BOIIPOCHI;
(OTIHYHO) P POCBL,

- COCOOHOCTH pelaTh 334a4H.

- YMCHUC BBICKA3bIBATb U 000CHOBAThL CBOU CYXKACHHA IIPpHU OTBCTC HA KOH-

- YMEHHUE OMHUCHIBATh (GU3NKO-XUMUIECCKHUE 3aKOHBI, SIBIICHUS U TIPOIIECCHI;
- YMEHHE MPOBOAUTD U OLIEHUBATH PE3yJIbTaThl U3MEPEHHUIA;

- N3JI0’KEHHME MaTepHalia JJIOTHYHO, TPaMOTHO;
- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4
(xopor1o)

- OCO3HAaHHOE MPUMEHEHUE TEOPETHUYECCKUX 3HAHWM ISl OMHMCaHUs (PU3U-
KO-XMMHMUYECKUX 3aKOHOB, SIBICHUN U MPOIIECCOB, PEIICHUS] KOHKPETHBIX
3a/1a4, MPOBEJICHUS W OIICHUBAHUS PE3YJIbTATOB MU3MEPEHHI, HO COJIepKa-
HUE U opMa OTBETA UMEIOT OTJENIbHbIC HETOUHOCTH.
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Onenka 3
(YIOBIETBOPUTENHHO)

- U3JI0’)KEHHUE MaTepurasa HEMOJHO, HETIOCIE0BaTEIBHO,
- HETOYHOCTH B ONPEJEICHUN TOHSITHUN, B IPUMEHEHUU 3HAHUM JJIS OIU-
caHus (PUBHKO-XMMHYECKUX 3aKOHOB, SIBICHHA M TIPOIECCOB, PEIICHUS
KOHKPETHBIX 3a/1a4, POBEICHUS U OIICHUBAHUS PE3YIbTATOB U3MEPEHUH,

- 3aTpYyJIHEHUS B 000OCHOBAaHUHU CBOUX CYXKICHHIA;

- o0HapyXHBaeTCs HEJOCTATOYHO TITyOOKOEe MOHMMAaHWE W3YYEHHOTO Ma-
Tepuaa.

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHI; JOMYIICHbI OIIUOKH
B ONpEACTICHUN MOHITUN W ONMUCAHUH (PU3MKO-XUMHUYECKUX 3aKOHOB, SIB-
JICHUH " MMponecCoOB, MCKAKCH UX CMBICJ, HC PCIICHBI 3ada4u, HC IIpa-
BUJIBHO OICHUBAIOTCS PE3YJIbTAThl H3MEPEHHUIA;

- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbl, JOMYCKAOTCS
rpyOBIe OIMOKY B U3JIOKCHUH.

HIkana

Kpurepun oueHuBanus

OlleHKa «3aU4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHUE 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 NMPOBOJUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;

- CIIOCOOHOCTH pemaTh PU3NKO-XUMHUUYECKUE 3a7auu (JIOMYCKAeTCs HAJIH-
Y€ MaJIO3HAYUTENbHBIX OMIMOOK MM HEIOCTATOYHO IMOJIHOE PACKPBITHE
coJiepKaHue BOMPOCA WM MOTPEUIHOCTh HEMPUHIMITHAIIBHOTO XapaKTepa
B OTBETE Ha BOIPOCHI).

O1eHKa «HE 3aUTEHO»

- OTCYTCTBHE HEOOXOJIUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OIMINOKN
B OTIPE/ICIICHUN TIOHSATHIA U ONMHUCAHUH (PU3HKO-XMMHUYECKUX 3aKOHOB, SIB-
JICHHWM ¥ TMPOLECCOB, UCKAXXEH MX CMBICI, HE PEIICHbI 3aJa4yu, HE Ipa-
BUJIBHO OICHUBAIOTCS PE3YJIbTaThl H3MEPEHHUIA;

- He3HAHWE OCHOBHOTO MaTepuana y4eOHOW MpOrpaMMBbl, JOMYCKAOTCS
rpyObI€ OIMOKY B U3JIOKCHUH.

4.1.2. TectupoBanue

TectupoBaHue UCHONB3YETCS IJI OLIEHKH KauecTBa OCBOCHHS 00Yy4aroIIMMCs OCHOBHOM mpodec-

CHOHAJILHOW 00pa3oBaTeIbHON MPOrpamMMbl MO OTAEIBHBIM TEMaM HJIM pa3/ieiaM TUCHHUILIMHBL. TecTt
Mpe/ICTaBIsIeT COO0N KOMIUIEKC CTaHIapTU3UPOBAHHBIX 3aJJaHUi, MO3BOJISIONIMMI YIPOCTUTH MPOLEYPY
M3MEpEHUs 3HaHUW M yMEHU# oOydarommxcs. OO0ydaronmMcst BbIIAIOTCSl TECTOBbIE 3a7aHus ¢ (hopMy-
JUPOBKON BOIIPOCOB U MPEAJIOKEHUEM BBIOPATh OJMH MPABHIBHBIM OTBET M3 HECKOJIbKUX BapHAHTOB
OTBETOB.

Ne

OneHouHbIE CPEACTBA

TumnoBbie KOHTPOJIBHBIC 3aaHUS U (MJIM) UHBIE MaTepUAITbl, HEO0XO-
JUMBIE J1JIs1 OLIEHKH 3HAHUU, YMEHUI, HABBIKOB U (MJIM) OTIbITA Jes-
TEITHLHOCTH, XapaKTePU3YIOIMUX CHOPMUPOBAHHOCTHh KOMIIETCHITHI B
MPOIECCE OCBOCHUS TUCIUIUTMHBI

Kox u HanmenoBanue
WHIUKATOpa KOMIIe-
TEHIIUU

3apanue 1
Kak m3menutcs ckopocts peakiuu 2NO + O2 — 2NO», ecnu 06bemM

PEaKUHOHHOIO COCy/a YBEINUUTh B 2 pa3a:
1) ymenbintes B 4 pasa

2) yMEHBIIUTCS B 8 pa3

3) Bo3pacreT B 4 pasza

4) BO3pacTeT B 8 pa3

N/-1omnk-1 Mcnons3yer
OCHOBHEIE 3aKOHBI
€CTECTBCHHOHAYYHBIX

TUCITUIIAH TSI pele-
HUS CTaHJIApPTHBIX 3a-
nad B 00JIacTH MPOU3-
BOJICTBA, NEpPepadOTKU
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3amanne 2
YeM 0OBSICHAETCS MOBBIICHUE CKOPOCTH PEAKIUH MPH BBEICHHH B

CUCTEMY KaTanuszaTopa:

1) yMeHbILIEHUEM SHEPTUH aKTHBALMH

2) YBEJIIMYEHUEM CPEIHEN KUHETUYECKOW SHEPTUN MOJIEKYJT

3) BO3pacTaHUEM Yucia CTOJIKHOBEHUI

4) pOoCTOM YHCJIa aKTUBHBIX MOJIEKYJT

3ananue 3

Kakue wu3 mnepeunciaeHHBIX BO3IECUCTBUM MPUBENYT K H3MEHEHUIO
KOHCTAHTBI CKOPOCTH PEaKIUH:

1) u3MeHeHHE NABICHUS

2) U3MEHEHUE TeMIEepaTypbl

3) u3mMeHeHue oobeMa peakIMOHHOT0 CoCcyaa

4) U3MEHEHHE KOHLIEHTPALIMU PEArupyoNIuX BEIIECTB

3amanue 4

Kakoe BnusiHue oka3bpIBaeT MepeMennBaiie Ha CKOPOCTh MPOTEKaHUs
reTepOreHHON XMMUYECKON pEaKLINU:

1) BO Bcex ciydasix yBEJIMYMBAET CKOPOCTh PEAKIIUU

2) B HEKOTOPBIX CIIydasix YBEJIUUYHUBAECT CKOPOCTh PEAKIIUU

3) He BIMSET Ha CKOPOCTh PEaKINu

4) yMeHbIIaeT CKOPOCTh peakLuu

3ajanue S

VYBenuueHne CKOPOCTH PEaKLMH C IMOBBIIICHUEM TEMIEpPaTyphbl, BbI-
3bIBAETCS IJ1aBHBIM 00pa3oM:

1) yBennueHueM cpeiHe KUHETUYECKOM SHEPTUU MOJIEKYJI

2) YMEHBIIEHUEM YK CIIa aKTUBHBIX MOJICKYJI

3) pocTOM YHCIIa CTOJIKHOBEHUM

4) yBennueHueM 3 (HEKTUBHOCTH CTOJIKHOBEHUH

3amanue 6

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

1)2

2)3

3)4

4)8

3amanue 7

CKopoCThb, KaKMX PEaKIMil yBEIMUMUBAETCS C POCTOM TeMIIepaTyphl:

1) mro0bIX

2) OpOTEKAIOIINX C BBICICHUEM SHEPTUU

3) IpOTEKAIOLUX € IOTJIOIEHUEM YHEPTUU

4) HUKaKHuX

3amanue 8

Ecnu xoncranTa ckopoctu onHoi peakiuu (k') O0mbIe KOHCTaHTHI
cKopocTH BTopoi peakuuu (k"), To Kakoe COOTHOLLIEHUE MEXKIY dHEP-
TUSIMU aKTUBAIUU 3TUX peaklui MPaBUIbHO:

1) Ed' >E)"

2) E'.<E."

3)Ea=E."

4) HEB3s1 ONPEACIUTh

3amanue 9
Kakne u3 mnepeunciieHHBIX BO3JCHUCTBUU MNPUBEAYT K H3MEHEHHIO

U XpaHEHUsl CeJIbCKO-
XO3SIMCTBEHHOM  TIpO-
OYyKIWA C TPUMEHEHU-
eM  UH(POPMALUOHHO-
KOMMYHUKaI[MOHHBIX
TEXHOJIOTUI
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3HAYEHUS] KOHCTAHThI PAaBHOBECHSI XUMUYECKUX PEaKIIHil:

1) u3MeHeHHE NABICHUS

2) U3MEHEHUE TeMIepaTypbl

3) 3aMeHa KaTaiu3aropa

4) U3MEHEHHE KOHLEHTPALIMN pearupyronmx BelecTB

3aganue 10

Ecnu 06beM 3aKpbITOr0 peakiMOHHOTO COCY/1a, B KOTOPOM yCTaHOBH-
JIOCh paBHOBECHE

2S0; (1.) + O2 (1.) =2S03 (T.), YMEHBIIHTH B 2 paza, TO:

1) ckopocTH TIPsIMOM 1 OOPAaTHON PeaKIUii OCTAHYTCS OJUHAKOBBIMU
2) cKOpOCTh IPSAMOM peakluu CTaHeT B 2 pa3a OoJiblIe CKOPOCTH 00-
paTHOM peakuuu

3) paBHOBECUE CMECTUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BJIEBO

[To pe3ynbraram Tecta 00y4aroImIEeMycCsl BBICTABISETCS OIEHKA «OTIHYHO», «XOPOIIO0», «YIOBJIe-
TBOPUTEIBHO» UIIA «HEYJOBJIECTBOPUTEIBHO.

Kputepun onieHnBaHus 0TBeTa (Ta0JI.) TOBOMSATCS J0O CBEICHUS OOYUYAIONIUXCs JO Hadajaa TeCTH-
poBanusl. Pe3ynbTat TecTupoBaHus 00BABISETCS 00yYarONIeMyCsl HEMOCPEICTBEHHO MOCIE €ro CAAYH.

Ihcana (% npapuo ormeron)
OneHka 5 (OTJIMYHO) 80-100
Onuenka 4 (xopomio) 70-79
Ouenka 3 (yaOBJIETBOPUTEIBHO) 50-69
Ouenka 2 (HEeynOBJIETBOPUTEIHHO) Menee 50

4.1.3. YCTHBEIN OTBET

YCTHBIA OTBET MPOBOJIUTCS ISl KOHTPOJS YCBOCHHS CTYJEHTOM OOpa30BATEIBHOU MPOTPaMMBI
1o paszenam 1, 2 TUCIMIUIMHBI, OPTaHU3yeTCsl KaK y4eOHOe 3aHsITHE B BHIEC COOECEOBaHUs TpEnoa-
Barensi ¢ oOydaromuMucs. Bompockl K 3aHATHIO M3JIOKEHBI B: Du3nveckas W KOJUIOWIHAS XUMHS
[DneKTpoHHBIM pecypc] : METOH. yKa3aHus K BBINOJIHEHHUIO JIAOOPAaTOpHBIX padoT [ans OakanaBpos,
oOyuvaroruxcst mo HampasieHusiM: 35.03.03 "Arpoxumus u arpomouBoBeneHue”, 35.03.04 "Arpono-
mus", 35.03.05 "CapoBonctBo”, 35.03.07 "TexHonorus MpoU3BOACTBA CEIbCKOXO3SIICTBEHHON MpO-
nykuun'"] / FOxnHo-Ypaneckuii ['AY, MucTuTyT arposkonoruu ; coct. A. A. Kairanos. - Muacckoe:
HOxHo-Ypansckuit 'AY, 2016. - 85 c. : wi., Tadin. - C npui. - bubnmorp.: c. 83 (10 HasB.). - JJoctymn u3
JOoKaabHOM ceTtu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Jloctym u3 cerm MuTepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

OTBeT OLIEHUBACTCS OLIEHKOM KaK «3a4TEHO» HITH «HE 3aU4TCHO.

Kputepun onienku otBeta (Tab1.) TOBOIATCS O CBEACHUS CTYACHTOB B Havase 3aHaTuil. OueHka
OOBSIBIIIETCSI CTYJICHTY HEITOCPEIICTBEHHO ITOCIIE YCTHOTO OTBETA.

HIkana Kpurepun oueHuBanus

- CTYJICHT IIOJTHO YCBOMJI Y4eOHBIN MaTepua;

- TPOSABISET HABBIKM aHAIN3a, O0OOIIEHUS, KPUTHUYECKOTO OCMBICIECHUS U
BOCTIPUATHS HH(POPMALIUY;

- MaTepHall U3JI0KEH IPaMOTHO, B OIPEIEICHHOM JIOTHYECKOW IOCIIEN0Ba-
OrneHka «3a4TeHo» TEJIbHOCTH, TOYHO UCIIONIb3YETC TEPMUHOJIOT U

- NI0KAa3aHO YMEHUE WLIIOCTPUPOBATh TEOPETUYECKUE TOJIOKECHHS KOHKPET-
HBIMU IIPUMEPAMH, IPUMEHATHh UX B HOBOU CUTYaLlUH;

- IIPOJIEMOHCTPUPOBaHa C(OPMUPOBAHHOCTh M YCTOWYMBOCTh KOMIIETEHLIUH,
YMEHUH U HAaBBIKOB;
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- MOTYT OBITh JOIYIICHBI OJHA-IBE€ HETOYHOCTH MPH OCBEIICHUU BTOPOCTE-
MEHHBIX BOIIPOCOB.

- HE PacKphITO OCHOBHOE COZIEpPIKaHUE YIeOHOTO MaTepHara;

- OOHaApyKEeHO HE3HAHWE WM HeTIOHUMaHUe OOJbIIeH, Wn HanOolee BaKHON
YacTH y4eOHOTO Marepuaa;

O1eHKa «HE 3a4TE€HO» | - JOMYLICHBI OMMOKU B ONpPEIeNCHUH MOHATUH, MPU UCIOIb30BAaHUH TEPMU-
HOJIOTHH, KOTOPbIE HE MCIIPABIICHBI IOCIIC HECKOJIIBKUX HABOISIINX BOIPOCOB;

- HC Cq)OpMI/IpOBaHBI KOMIICTCHI U, OTCYTCTBYKOT COOTBCTCTBYIOIINC 3HAHUA,
YMEHUS ¥ HABBIKH.

4.1.4. KonrponbHas pabora

KonTponsHas pabota mpemycMoTpeHa it 3a04H0M (OpMBbI 00yUdeHHS.

KonTpomipHas paboTa OlleHUBAETCS KaK «3a4TCHO» WU «HE 3a4TCHO».

Kpurepun orieHku KOHTPOJIbHON paboThI (TabJ1.) JOBOJATCSA O CBEICHHS CTYJIEHTOB Ha YCTaHO-
BouHOH Jiekruu. CojepxaHue, MOPSI0K BHIMOTHEHHUS U TPeOOBaHUS K O(DOPMIICHUIO U3IIOKEHBI B Me-
TOAMYECKUX YKa3aHMUSIX K BBINOJHEHUIO KOHTPOJBHON paboThl: Pdusnyeckas M KOJUIOWJTHAS XUMUS
[DneKTpOoHHBIH pecypc] : METOJI. yKa3aHHs K BBIMOJIHEHUIO KOHTPOJIHHON pabOThI ISl CTYAEHTOB 3a04-
HoM (popmbl oOyuenus [o HampasiaeHusM: 35.03.03 Arpoxumus u arporouBoBeaenue, 35.03.04 Arpo-
Homus, 35.03.05 CanoBoactso, 35.03.07 TexHosmorus npous3BOJCTBA CENbCKOXO03HCTBEHHON MPOIYyK-
unu] / FOxno-Ypansckuii I'AY, MactutyTt arposkosioruu ; coct. A. A. Kairanos. - Muacckoe: FOxHo-
VYpansckuii [AY, 2017. - 36 c. : Tabmn. - C npui. - bubauorp.: c. 5-6 (13 Ha3B.). - JlocTyn U3 JIOKAIbHOM
cetu:  http://nb.sursau.ru:8080/localdocs/iae/keaz060.pdf -  Joctym w3 cerm  HHTepHert:
http://nb.sursau.ru:8080/webdocs/iae/keaz060.pdf.

OneHka oOBSABISAETCS CTYIEHTY MOCJE MPOBEPKU KOHTPOIHHON pabOTHI.

IlIkana Kpurepun oneHuBanus

- CTYACHT IOJIHO YCBOMJI YUEOHBIN MaTepHal;

- IPOSIBJISIET HABBIKK aHAIIN3a, 0000IICHUS, KPUTHIECKOTO OCMBICIICHHS U
BOCHpUATHS UH(DOPMALINU;

- Marepual WU3JI0KEH TPAaMOTHO, B COOTBETCTBHUH C 3aJaHHEM, TOYHO HC-
MOJIb3YETCS TEPMUHOJIOTHS;

- TOKa3aHO YMEHHE WILUTIOCTPUPOBATH TEOPETUYECKUE TMOJOKECHUS KOH-
KPETHBIMU TIPUMEpaMHU, IPUMEHSAITh UX B HOBOUM CHTYAIlHH;

- TIPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTh U YCTONYMBOCTH KOMIIETEH-
LW, YMEHUHN U HAaBBIKOB;

- MOTYT OBITh JOMYIIEHBI O/IHA-JABE HETOUHOCTH MPHU OCBELEHUU BTOPO-
CTENEHHBIX BOIPOCOB;

- TpeGoBaHus K 0pOopMIICHHIO PaOOTHI COOTIOICHBI.

O1leHKa «3a4TEHO»

- HE pacKpbITO OCHOBHOE COZIEp’KaHNe YUeOHOTO MaTepHana;

- 0OHapy)KeHO HEe3HAHWE WJIM HEITOHUMaHue OOJbIIeH, Wi HanboJee Bax-
HOMW 4acTH y4eOHOro MarepHana;

- JIOTYIICHBI OMIMOKN B ONPEACTICHUN TIOHSATHH, TIPU HCIIOJIB30BAHUU TEP-
MHUHOJIOTHUH;

- He chopMUpPOBAHBI KOMIIETECHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HA-
HUS, YMEHUS U HABBIKH;

- TpeboBaHUs K 0hOpPMIICHHIO pPaOOTHI HE COOJIOICHBI.

O1eHKa «HE 3aYTEHO»

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA JIs1 MPOBEIEHUS NMPOMEKYTOUHOM
arrecTaluu

4.2.1. 3a4der ¢ OLIEHKON

26




3a4er ¢ OLEHKOM siBisgeTcs: (POPMON OIEHKH KadecTBa OCBOECHUS 00y4alOIIMMCsi OCHOBHOW Mpo-
(dheccroHampbHOM 00pa30BaTENbHON MPOTPAMMBI IO pa3jeiaM AUCHUIUIHHBL. [1o pe3ynbpraram 3adera ¢
OLICHKOM 00YYaromeMycsi BBICTABIISICTCS «OTIMYHO», «XOPOIIO», «yIOBICTBOPUTEIBHO» HIIH «HEY0-
BJICTBOPUTEIILHO.

3aueT MPOBOIUTCS MO OKOHYAHWH YTCHHS JICKIIMH W BBITIOJHEHHUS JTa0OPATOPHBIX (IIpaKTHYe-
CKMX) 3aHATHN. 3a4eT MPUHHUMACTCS MPENoAaBaTeIsIMU, MPOBOAUBIIMMHU JIA0OpaTOpHBIC (TpaKTHYIEC-
CKM€) 3aHSTHUS, WIM YUTAIOIMMU JIEKIIMH 10 JAHHOW TUCHUIUIMHE. B ciyyae OTCYTCTBUS BEAYLIETrO
npernojaBaTesis 3a4eT MPUHUMAETCs MpernojaBareieM, Ha3HAYeHHBIM DPACIOPSIKEHUEM 3aBelyIOIIEero
kadenpoii. C paspenieHus 3aBenyronero kageapoil Ha 3a4eTe MOXKET MPUCYTCTBOBATH MPEIO1aBATENb
Kadepbl, IPUBJICYCHHBIH /171 IOMOIIM B IPHEME 3aueTa.

[IpucyrcTBUe Ha 3ayere mpemnojaBareneid ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO PacIopsi-
KEHHSI PEKTOpa, MPOPEKTOpa Mo yueOHOU M BOCIHUTATEIbHON paboTe, TUPEKTOpa HHCTUTYTA HE JOIMyC-
KaeTcsl.

®dopma mpoBeAcHUS 3aueTa (YCTHBIM ONpoC Mo OwieraM, MMCbMEeHHas paboTa, TECTUPOBAHUE U
Ip.) onpenesstoTes Kadheapoi 1 TOBOIATCS A0 CBEACHHS 00YJarOIIUXCs B Ha4ajae ceMecTpa.

Jlns mpoBeneHusi K3aMeHa BeAYIIHMM MpernojaBaTesib HaKaHyHE MOJy4aeT B JUPEKTOpare 3a-
YETHO-7K3aMEHAIIMOHHYIO BEJOMOCTb, KOTOpasi BO3BpAIIAeTCsl B AUPEKTOPAT MOCIE OKOHYAHUS MEpo-
NPUATHS B IEHb IPOBEACHUS 3a4€Ta WIIK YTPOM CJIEAYIOLIETO JTHS.

Bo Bpems 3auera o0yuaronuecs MOTYT MOJIb30BAThHCS C Pa3pelIeHUs BEAYIIETO MPernoaBaTeis
CIPaBOYHOM W HOPMATHUBHOMN JIUTEPATYPO, IPYTUMU TOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMU.

BpeMst moAroToBKM OTBETa B YCTHOUW (popMe IpH clade 3adera JOJDKHO COCTABISTh HE MEHEe
20 MEHYT (T10 XKeJaHUI0 00YYarOIIErocsi OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTBeta - He Gonee 10
MUHYT.

[IpenogaBaTento NpeaocTaBiseTCsa MPaBo 3a4aBaTh 00YYAIOIUMCS JOMOJIHUTEIbHbBIE BOIIPOCHI
B paMKax MpOrpamMMbl TUCIHUIUIMHBL.

3HaHUsI, YMEHHSI U HaBBIKM OOYYAIOIIMXCS ONPEAETSIOTCS OLICHKAMH «OTJIMYHO», «XOPOIIO»,
«yJIOBIICTBOPUTEIIBHO»,  «HEYIOBJICTBOPUTEIBHO»,  KOTOPBHIC  BBICTABISIFOTCS B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0y4aloLIerocs B I€Hb SK3aMeHa.

[IpenoxaBaTenu HeCyT MEPCOHATBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh W TOUHOCTH BHE-
CEHHMS 3aIIUCe 0 pe3ynbTaTax MPOMEKYTOYHON aTTECTAlUU B 3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

Ecnu oOyuaromuiics siBUJICS Ha 3a4eT W OTKA3aJICA OT MPOXOXKIACHUS aTTECTAllUU B CBSI3U C HE-
MOATOTOBJIEHHOCTHIO, TO B 3aU€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh €My BBICTABIISICTCS] OLIEHKA «HE 3a-
YTEHO».

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-IK3aMEHALIMOHHOW BEJOMOCTH CIIOBAMH «HE SIBUJICS».

Hapymienne MUCHUTUIMHBI, CIIHCHIBAHUE, MCIIOIH30BAaHUE O0YUYAIOIIMMICS HEpa3pelICHHBIX IIe-
YaTHBIX U PYKONHCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOMIIb-
I0TEPOB, HOYTOYKOB M JPYTUX BUIOB JINYHOW KOMMYHUKAIIMOHHOW U KOMITBIOTEPHOW TEXHHUKHU BO Bpe-
Ms 3adeTa 3ampenieHo. B ciiydae HapymieHus 3Toro TpeOOBaHUS MPENoaBaTeb 00s3aH yIaIuTh 00y-
YaloUerocs U3 ayJIMTOPUH U MPOCTABUTh EMY B BEIOMOCTH OLIEHKY «HE 3aYTEHO>.

OOyyaromumcsi, He CAABUIMM 3a4eT B YCTAHOBJIEHHBIE CPOKHU MO YBaXHUTEJIbHON MpUYNHE, UH-
JUBUJTyaJIbHbIE CPOKHU IIPOBEICHUSI 3a4eTa ONpeAesitoTcs qupekropom UHcturyTa.

OO6yuaronuecs, UMEIOIINE aKaJeMHUECKYIO 3aJJ0OJKEHHOCTh, CAI0T 3a4eT B CPOKH, OIpeesie-
Mble YHuBepcuTeToM. MHpopMaIus o TUKBHIAIUN 33JOJKEHHOCTH OTMEYAeTCs B IK3aMEHAIIHOHHOM
JIUCTE.

Homnyckaetcst ¢ pa3penieHus nupekropa MHcTuTyTa U 10cpouHas cliaya 3adera ¢ 3aluchio pe-
3yJlbTAaTOB B 9K3aMEHALMOHHBIN JIUCT.

WNuBanunpl 1 nuia ¢ OrpaHUYEHHBIMA BO3MOXHOCTSIMU 37J0POBbS MOTYT CJIaBaTh 3a4€Thl B CPO-
KM, YCTAaHOBJICHHbIC WHIUBUAYAIbHBIM yU4eOHBIM IJIaHOM. VHBamuAbI M JIMIIA C OTPaHUYEHHBIMU BO3-
MOXHOCTSIMH 3/I0POBbBSI, UMEIOIINE HAPYIIEHUs ONMOPHO-IBUTATEIBLHOTO ammapara, JOIMYCKaloTCs Ha aT-
TECTAI[MOHHBIE UCTIBITAHUS B COMPOBOKICHUH aCCUCTEHTOB-COMPOBOKIAOIIHX.

[Ipouenypa mpoBeaeHUsT TPOMEKYTOUHOM aTTecTaluu Ui 0coObIX ciaydaeB u3loxkeHa B «llo-
JIO)KEHUU O TEKYIIeM KOHTpOJIE YCIEBAEMOCTH M IPOMEXKYTOYHOM aTTecTalluud OO0YyYarolMXcs IO
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OIIOII 6akanaBpuara, cnenuanutera u Marucrparypbl» ®I'BOY BO 0xHo-Ypansckuit TAY (KOVp-
I'AY-I1-05-97/04-22 ot 30.08.2022 r.).

Ne OLleHOYHBIE CPEJCTBA Kox u HaumeHnoBanue
TuIOBBIE KOHTPOJILHBIE 3aJaHUs ¥ (MJIM) MHbIE MaTepUalIbl, HE00XO- HHIUKATOpa KOMIIC-
JIMMBIC JUTsl OIICHKH 3HAHWH, yMEHU, HABBIKOB U (WJIM) OIIBITA JICs- TEHIIMH
TEITHLHOCTH, XapaKTePU3YIOMUX CHOPMUPOBAHHOCTh KOMIICTCHITHI B
MPOIIECCE OCBOCHUS TUCHUTTUHBI
1. 1. TIpeamert u 3amaun Gpu3nuecKo XUMHH. POJIb OTEYECTBEHHBIX yUe- N-1ormk-1
HBIX B pa3BUTHH (PU3NYECKON M KOJJIOMAHON XuMHU. 3HaueHue (pusu- | Mcrnonb3yer OCHOB-
YEeCKOM M KOJUIOMTHONW XHUMHHU B OHOJIOTMYECKOW M CEJIbCKOXO3SM- | Hble 3aKOHBI €CTe-
CTBEHHOM HayKax. CTBEHHOHAYUYHBIX

2. ArperatHble COCTOSIHHMSI BEHIECTBA. XapaKTepHCTHUKA TBEPAOTO U
XKuaKoro cocrosiHus. Ilonarue o nnasme.

3. 3akoHbI UAcAIbHBIX Ta30B. 3akoH boilss-Mapuotra, I'eit-JIroccaka,
ABorazipo. MonexkysspHO-KMHETHUECKAsk TEOPUS Ta30B.

4. PeanpHble ra3pl, UX OTJINYUE OT UOCAILHBIX. [ 'a30BBIE CMECH, 3aKOH
JanpTOHa.

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

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

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

8. Xwumnueckas kuHeTHKa. CKOPOCTh U KOHCTAHTa CKOPOCTH XUMHUYE-
CKOM peakiuu. X 3aBUCUMOCTh OT pa3IMUHbIX (DAaKTOPOB. YpaBHECHHUE
Appennyca. DHeprus akTuBaluu. OnpeneacHue SHEPTUU aKTUBALIUH.
9. MonexynsipHOCTh U MOPSIOK PEaKIUU. JIEMEHTAPHBIE MTPOLIECCHI.
Kunernueckue ypaBHEHHs peakLiiii IEPBOIO U BTOPOTO MOPSIIKOB.

10. Karanu3 u ero 3Hauenrie. OCHOBHbBIEC MPUHIUIIBI KaTaIn3a (y4acTue
KaTajau3aTopa B XMMUYECKON pEaKlMM, CHI)KEHNUE SHEPTUH aKTUBALUU
U U30UPATEeNbHOCTh JNEUCTBHS). ['OMOTCHHBIM M TETEPOrCHHBIM KaTa-
3. DepMEeHTATUBHBIN KaTallu3, €ro OCOOCHHOCTH M 3HaueHHe B OHO-
JIOTUYECKUX Ipolieccax.

11. CnoxHble peakuuu, UX pa3sHOBUIHOCTH. DOTOXMMMUECKUE pEaK-
uuu. CHHTE3 OpPraHMYecKOro BEIIECTBA PACTECHUSAMHU MO JIeHCTBUEM
xyopoduiuia. 3HaueHue GpoTocuHTE3A.

12. Xumnueckoe paBHOBecHe. JIMHAMUYECKUU XapakTep PaBHOBECHS.
3akoH nelcTByromux macc. KoHcTaHTa XMMUYECKOTO paBHOBECHS, €€
cBs3b ¢ moreHuanoM ['n66ca. CMemeHne XUMHUYECKOTO paBHOBECHS,
npuniun Jle-llarenbe.

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

14. KonnuratuBHbIE CBOMCTBAa pacTBOPOB. 3akoHbl Payns. Ilonnkenue
JaBJICHUS HACBHIIIEHHOTO Mapa pacTBOpUTENs Haja pacTtBopoM. Kpuo-
CKOMHUA. DOYIITHOCKOIHSL.

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

16. Teopusi HIEKTPOTUTHICCKON aucconranuu Apperunyca. PacTBopbl

TUCIUTIIAH TSI pe-
LIEHUsI CTaHJIAPTHBIX
3agay B oOJjlacTh ar-
PO3KOJIOTHH,  arpo-
XUMHUU W arpornoyBo-
BEJICHUS C MPUMEHE-
HHEM HHPOPMAITMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI
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AJIEKTPOJIUTOB U HE-3JEKTPOIUTOB. Criabble U CUIIbHBIE AJIEKTPOJIUTHL.
IIpoueccel conpBaTanuu (rugparanuu). CTeneHb U KOHCTAHTA JIUCCO-
[[MAIUH, UX 3aBUCUMOCTb OT KOHILIEHTPAIIMH U TEMIIEPaTypPHI.

17. Teopust cunbHBIX 3MeKTpoauTOB Jlebas u Xiokkens. AKTUBHOCTb,
KOd(hPUIMEeHT aKTUBHOCTH, HOHHAS CHJIa pacTBOpa.

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

19. Bona. MonHOE npousBeaeHNE BOJBI, €0 3aBUCUMOCTb OT TEMIIEpa-
Typbl. Bonopoassiii u ruapoxcunbHbiil nokasarenu (pH u pOH). Ko-
JUYECTBEHHOE OMNpeielieHne KUCIOTHOCTU BOJHBIX pacTBOpoB. IloHs-
tue pH u pK. Beraucienne pH cuIbHBIX U C1a0bIX KHCIOT, OCHOBaHHIA
Y TUJPOJIU3YIOLIUXCS COJICH.

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

21. DnekTpuyeckas MPOBOAMMOCTb PACTBOPOB AJIEKTPOIUTOB. [Ipo-
BOJHMKH IIEPBOTO U BTOPOrO poAa. Y eibHas 3JIEKTPUUYECKask MPOBO-
JIUMOCTb; 3aBUCUMOCTb OT pa30OaBieHus. MomsipHasi ayeKTpudecKas
MPOBOJIUMOCTh. 3aKOH pazbaBienus OcrtBanbia. [1oJBHKHOCTE HOHOB,
CKOpPOCTh MX ABMXeHHU. [IpakTHueckoe nmpuMeHeHue NpoBOIMMOCTH.
22. JIBOMHOMN 3MEKTPUYECKUMN CIIOM M €ro CTpOeHHE. DJIEKTPOAbI IMep-
BOro M BTOpOro poaa. CtaHgapTHBIN 3JIEKTPOAHBIN MOTEHIHUANI. Y paB-
HeHue HepHcra. MIHIuKaTtopHble, CTaHAAPTHBIE U 3JIEKTPOJIbI CpaBHE-
Hus. [loTeHnmomerpuueckoe onpezesneHue HOHOB B pacTBOpax.

23. T'anpBann4eckue 3neMeHThl. OOpaTUMBbIE U HEOOpaTUMBbIEC HJIEMEH-
Tbl. DJIC ranbBaHMYECKHUX 3JIEMEHTOB. KOHIIEHTpallMOHHBIE 3JIEMEHTHI.
24. TloBepXHOCTHBIE SBJICHHS Ha TpaHULEe pasnena ¢a3. Ancopouus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousndeckas U XUMHUECKas aJl-
copoumst. M3zotepmbl ancopOumu. AncopOuus M ee OHONOrHmYecKoe
3HAuYEHUE.

25. AncopOuust Ha TpaHUIE «TBEPOE TEIo - ra3». Teopun agcopOIuu,
ypaBHeHue JlenrMiopa u @peiHanuxa.

26. AncopOuusi Ha TpaHUIIE «TBEPAOE TEJIO — PacTBOp». MoJeKymsip-
Hasi 1 oOmeHHas aacopOuus. Monutsl. [IoBepXHOCTHO-aKTUBHBIE U TI0-
BEPXHOCTHO-HEAKTUBHbIE BellecTBa. [lOBEPXHOCTHOE HATSDKEHUE U
cMmaunBaHue. Poinb agcopOuuy B mpUpoie U TEXHUKE.

27. O6mas XxapakTepuCTUKa IUCIepCHBIX cucteM. VX kimaccupukanums
U PacIpoCTpaHEeHUE B IPUPO/IE.

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

29. MunemisipHas TeOpusl CTPOCHMSI KOJUIOMIHON YaCTUIIBI.

30. MoJieKyJISIpHO-KUHETUYECKUE CBOMCTBA KOJUIOMIHBIX  CHCTEM.
BbpoynoBckoe nBuxenue. OcmoTuueckoe naBiaeHue. CeauMeHTaus.
Bsazkocts.

31. OuncTka KOJUIOMIOHBIX PacTBOPOB METOJAaMU [Ualn3a, YIbTpa-
buabTpanuy, 3JIEKTPOAUAIN3A U IIEKTPOYIbTpadUIbTPALIUH.

32. Ontuyeckre CBOMCTBAa KOJUIOMAHBIX cucTteM. (CBeTopaccesHue.
Oddext Tungans. YIbTpaMUKPOCKONIMYECKHE U HE(DETOMETPUICCKIE
UCCIIEI0OBaHUS.

33. DAEKTPOKUHETUYECKHUE SIBICHUS KOJUIOMIHBIX cHUCTEM. J[3eTTa-
MOTEHLIHAJ.

34. Ku"etnyeckass M arperaTMBHasi yCTOMYMBOCTb KOJUIOMAHBIX CH-
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CJIOCB.

crem. Koarymnsmusa u dakropsl, ee BbizbpiBatomue. [IpaBuna [lymbie-
I'apau. Iopor koarymsanuu. B3aumuas koarynauus. CtapeHue 301ei u
nenTu3anus. 3alulUTHOE ACWCTBUE MOJIEKYJISIPHBIX aJCOPOUPYIOIMINX

35. Xapakrepucrtuka pactBopoB BMC. Dnekrpuueckue, MOJICKYISIPHO-
KMHETUYECKUE U ONTUYECKHE cBoMcTBa pacTBopoB BMC. N3031ekTpu-
yeckas Touka. Bsskocts. HaOyxanuwe. BricanuBanme. Koarepariusi.
Oo6patumocts BMC.

36. OOmias XapakTepUCTUKa MUKPOTETEPOTEHHBIX CHCTeM. A3p030IH,
CYCIIEH3HH, YMYJIbCUH, TTEHBI.

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

Ixana Kpurtepun oueHnBanns
Ouerka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOG U TIIyOOKOE SIEaHI/Ie MIPOTrpaMMHOTO MaTe-
(oTHYHO) pI/IaJIa,v YCBOECHUE O(\:}HOBHOI/I U JOIOJIHUTEIbHON JIUTEPATYpPBl, PEKOMEHIO-
BaHHOW MPOTrpaMMON AUCIUIUIMHBI, TPABUILHOE PEIICHUE 3a1a4H.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHalia, YCBOEHHE OCHOBHOM JIUTEpaTy-
Onenka 4 PBI, PEKOMEHIOBAaHHOW B TIPOTpaMMe, HATMUME MaJIO3HAYNTEIBHBIX OIIHOO0K
(xopor1o) B pELIEHUU 3aJa4i, WJIK HEJOCTATOUYHO MOJTHOE PACKPBITUE COACPKaHUE BO-
mpoca.
OI_IGHKa 3 3HAHUEC OCHOBHOT'O HpOl"paMMHOFO MaTepI/IaJIa B MUHUMAJIbHOM O6’beM€, I10-
TPEITHOCTH HEMPHUHITUITHAIBLHOTO XapaKTepa B OTBETE HA PK3aMEHE M B pe-
(YIOBJIETBOPUTEIBHHO)
IICHWHU 3ada4YHu.
OreHka 2 poOembl B 3HAHHUSIX OCHOBHOT'O MPOTPAMMHOIO MaTepuaja, MPUHIIUITHATb-

(HEeY1OBJIETBOPUTEIILHO)

HBIE OLIMOKHU IMpU OTBCTC HA BOIIPOCHI U B PCUICHUH 3a1a4H.

4.2.2. DK3aMeH

DK3aMeH He NMPeAyCMOTPEH YUeOHBIM IJIaHOM

4.2.3. KypcoBas paboTta / KypCcOBOI MPOEKT

KypcoBas paboTa / KypcoBOi TPOEKT HE MPEAYCMOTPEHBI YUSOHBIM TIIIAHOM
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JUCT PETUCTPAIIMUA U3SMEHEHUI

Howmep
U3MEHe-
HUS

Howmepa nucroB

3AaMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBanue JJIs1 BHCCCHU A N3MEHEHHH

Ilonmucek

PacmmdpoBka
HOTUCH

Jlata BHECe-
HUS U3MCHC-
HUSA

31




